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VASCULAR IMMUNOLOGY: OLD BATTLES – NEW SCARS

100 Natural killer T cells are involved in atherosclerotic
plaque instability in apolipoprotein-E knockout mice

N. Ishimori, Y. Ohmura, S. Horii, S. Tokuhara, A. Nozawa, A. Saito,
H. Tsutsui. Hokkaido University, Sapporo, Japan

Aims: The infiltration and activation of macrophages as well as lympho-
cytes within atherosclerotic lesion contribute to the pathogenesis of plaque rup-
ture. We have demonstrated that invariant natural killer T (iNKT) cells, a unique
subset of T lymphocytes that recognize glycolipid antigens and secrete a large
amount of TH1/TH2 cytokines, play a crucial role in atherogenesis. However, it
remains unclear whether iNKT cells are also involved in plaque instability.
Methods and results: Apolipoprotein E (apoE) knockout mice were fed with a
standard diet (SD) or a high-fat diet (HFD) from 8 to 16 weeks. The SD- and the
HFD-mice were divided into 2 groups according to the intraperitoneal injection
of α-galactosylceramide (αGC, 2μg/body, twice a week; SD-αGC, n=7 and HFD-
αGC, n=21) that specifically activates iNKT cells or phosphate-buffered saline
alone (PBS; SD-PBS, n=6 and HFD-PBS, n=21). ApoE/Jα18 double knockout
mice, which lack iNKT cells, were also fed with SD or HFD (SD-KO, n=3 and
HFD-KO, n=9). Plaque instability was assessed at the brachiocephalic artery by
the histological analysis. In the HFD group, αGC administration significantly en-
hanced iNKT cell infiltration by 1.9-folds in aortic tissues without affecting plasma
lipid levels. Activation of iNKT cells by αGC administration significantly increased
the number of buried fibrous caps (0.95±0.18 vs. 0.35±0.11/section, p<0.05)
and disrupted elastic laminae (0.82±0.16 vs. 0.33±0.07/section, p<0.05), and
slightly reduced fibrous cap thickness (5.2±0.6 vs. 7.9±0.6μm, p=NS) in HFD-
αGC compared to HFD-PBS mice without affecting atherosclerotic lesion area.
These increases of buried fibrous caps and disrupted elastic laminae in HFD-
αGC group were completely ameliorated in HFD-KO group (0.14±0.14 and
0.18±0.04/section, p<0.05). Moreover, fibrous cap thickness was significantly
thicker in HFD-KO group than that in HFD-αGC group (11.6±1.7μm, p<0.01).
Real-time PCR analyses of aortic tissues demonstrated that αGC administration
significantly enhanced the gene expression of IFN-γ and MMP-2, while the de-
pletion of iNKT cells attenuated these levels compared to those in PBS-treated
mice.
Conclusions: iNKT cells are involved in the enhancement of plaque instability
via activating inflammatory cells and up-regulation of MMP-2 in vascular tissues.
The regulation of iNKT cells may be a novel preventive strategy for atherosclerotic
plaque rupture.

101 Natural killer T cells are involved in aortic valvular
calcification in uremic apolipoprotein-E deficient mice

A. Nozawa, N. Ishimori, Y. Ohmura, S. Tokuhara, A. Saito, H. Tsutsui.
Hokkaido University Graduate School of Medicine, Department of
Cardiovascular Medicine, Sapporo, Japan

Objective: The infiltration and activation of macrophages and lymphocytes con-
tribute to the pathogenesis of valvular calcification. We have demonstrated that
natural killer T (NKT) cells, a unique subset of T lymphocytes, have a crucial role
in atherogenesis. However, it remains unclear whether NKT cells are also involved
in the development of valvular calcification.
Methods and results: Female apolipoprotein-E deficient (apoE KO) mice were
subtotally nephrectomized and fed with a high-fat diet for 8 weeks, which
were divided into 2 groups according to the intraperitoneally injection of α-
galactosylceramide (αGC, 0.1 μg/g body weight; n=15), which specifically acti-
vates NKT cells, or phosphate-buffered saline (PBS; n=16). As controls, sham-
operated mice were served (n=13). αGC administration did not affect plasma
urea and lipid levels in uremic apoE KO mice. It significantly enhanced the
proportion of calcified area in the aortic valve area by the histological anal-
ysis with von Kossa staining (2.5±0.2 vs. 3.5±0.2%, p<0.05). It also signifi-
cantly increased the infiltration of Mac3-positive macrophages in the aortic valve
(16.1±2.8 vs. 24.0±2.1%, p<0.05). αGC administration significantly enhanced
the gene expression of major histocompatibility complex (MHC)-class II (a marker
of macrophage activation) and IL-4 (an inhibitory cytokine of osteoclastic differ-
entiation) in the thoracic aorta, whereas it did not affect osteoblastic differentia-
tion genes such as BMP2 and osteopontin. Pathological calcification processes
are enhanced by the inhibition of osteoclast-like cell as well as the activation
of osteoblast-like cell. To determine whether αGC can directly affect the osteo-
clastic differentiation in vitro, mouse splenocytes, including mononuclear phago-
cytes and NKT cells, were cultured with receptor activator of nuclear factor κB
ligand (RANKL, 100 ng/ml) and macrophage colony stimulating factor (M-CSF,
100 ng/ml) for 6 days and assessed the differentiation of mononuclear phagocyte
into osteoclast with or without αGC (0, 0.1, 1, and 10 ng/mL) by tartrate-resistant
acid phosphatase (TRAP) staining. αGC significantly inhibited the osteoclastic dif-
ferentiation in a dose-dependent manner. It also significantly increased the IL-4
levels in the culture media in a dose-dependent manner.
Conclusions: NKT cells are involved in the enhancement of aortic valvular calci-
fication via the upregulation of IL-4 and the inhibiton of osteoclastic differentiation.
The regulation of NKT cells may be a novel therapeutic strategy for aortic valve
stenosis.

102 Bone morphogenetic protein 2 is a novel functional
regulator of monocyte migration

E. Pardali, J. Waltenberger. University Hospital Münster, Muenster,
Germany

Purpose: Monocytes play a crucial role in vascular remodeling and car-
diovascular disease. They are recruited to sites of collateral growth where they
contribute to arteriogenesis. However, prolonged presence or increased accumu-
lation of monocytes to sites of collateral growth can compromise tissue integrity
and lead to atherosclerosis. Bone morphogenetic proteins (BMPs) are multifunc-
tional cytokines, which play important roles in vascular function. Perturbation of
BMP signaling leads to cardiovascular diseases including atherosclerosis. BMP-
2 was detected in calcified atherosclerotic plaques and it has been implicated as
mediator of calcification and inflammation in the vascular wall. It is still unknown
whether monocytes play a role in mediating these effects.
Methods: Human monocytes were isolated from peripheral blood through gra-
dient centrifugation and subsequent negative immunological magnet isolation.
Monocyte motility was analyzed by the modified Boyden chamber migration as-
say. Protein phosphorylation was assessed by immunoblotting using phospho-
specific antibodies.
Results: Stimulation of monocytes with BMP2 (10-100 ng/ml) induced mono-
cyte migration in a dose dependent manner. Noggin is a natural BMP-2/4/7
antagonist. Addition of noggin (500 ng/ml) hindered monocyte chemotaxis to-
wards BMP2. BMPs signal into the cells by activating both Smad-dependent
and Smad-independent signaling pathways. BMP2 stimulation of monocytes re-
sulted in the phosphorylation and activation of the Smad1 pathway as well as the
p38 MAPK pathway in primary human monocytes. Noggin inhibited both BMP-
induced Smad1 and p38 phosphorylation.
Conclusions: Our results reveal that BMP-2 is a novel positive stimulator of
human monocyte function. Our results suggest that BMP-2 may exert its pro-
inflammatory effects and pro-calcification function in atherosclerosis by recruit-
ment of monocytes in addition to its direct effects on vascular cells.

103 CD34+CD45- and CD14+VEGFR-2+ cells are mobilised in
response to acute myocardial ischaemia

G.J. Padfield1, O. Tura2, E. Freyer1, G.R. Barclay2, M. Turner2 ,
D.E. Newby1, N.L. Mills1. 1University of Edinburgh, Centre for
Cardiovascular Science, Edinburgh, United Kingdom; 2University of

Edinburgh, Centre of Regenerative Medicine, Edinburgh, United Kingdom

Background: Acceleration of neovascularisation and the regeneration of necrotic
myocardium is a contemporary aspiration for the treatment of myocardial infarc-
tion. To realise this, the mechanisms underlying vascular and myocardial cellular
repair must be better understood.
Methods: We measured circulating putative progenitor cell populations in 201
patients undergoing coronary angiography for the investigation of stable angina
(n=90) or an acute coronary syndrome (ACS) (N=111). Cells expressing CD34,
VEGFR-2, CD133 and CD45, or CD14, VEGFR-2 and Tie-2 were determined in
whole blood by flow cytometry. Colony forming units (EC-CFU) were quantified by
culture of peripheral mononuclear cells.
Results: Patients with ACS were recruited at a median of three days following
hospitalization and had a median (inter-quartile range) plasma troponin concen-
tration of 0.42 (0.20-3.3) μg/L. EC-CFU were increased in patients with ACS
compared to patients with stable angina [11.5 (3.5-27.0) versus 6.3 (2.5 - 16.5):
P=0.005]. CD34+ cells were also increased following acute myocardial ischaemia
[3.44 (2.54-4.85) versus 2.84 (2.15-4.18)×106 cells/L; P=0.04], due to an in-
crease in CD34+CD45- cells [1.05 (0.7-1.64) versus 0.9 (0.55-1.30)×106 cells/L;
P=0.02]. The concentration of total CD14+ cells were similar in both groups
however CD14+VEGFR-2+ and CD14+VEGFR-2+Tie-2+ cells were significantly
increased following an ACS [74.81 (47.08-136.9) versus 53.85 (30.58-103.13);
P=0.02, and 8.98 (3.89-20.46) vs 4.45 (2.14-8.79)×106 cells/L; P=0.003 respec-
tively]. CD34+CD45- and CD14+VEGFR-2+ populations correlated significantly
with the severity and extent of coronary artery disease assessed by the Gensini
score (r=0.44; p=0.0001 and r=0.29 respectively, P=0.03).
Conclusions: Putative CD34+CD45- progenitor cells and pro-angiogenic
CD14+VEGFR-2+ cells relate to the extent and severity of coronary artery dis-
ease and are increased in the peripheral circulation following acute myocardial
ischaemia and infarction. Whilst the origins of these populations remain unclear,
their concentration in the circulation likely reflects underlying cardiovascular in-
jury.

104 The role of B-lymphocytes in thrombus resolution

M.K. Renner1, M.P. Winter1, A. Alimohammadi1, A. Panzenboeck1 ,
H. Bergmeister2, D. Bonderman1, I.M. Lang1. 1Medical University of
Vienna, Department of Internal Medicine II, Division of Cardiology,
Vienna, Austria; 2Medical University of Vienna, Institute of Biomedical

Research, Vienna, Austria

Purpose: Splenectomy is associated with complex venous thromboembolism
such as recurrent deep venous thrombosis, portal vein thrombosis, and chronic
thromboembolic pulmonary hypertension (CTEPH). The spleen serves not only
as a red blood cell filter but also constitutes an immunological organ. The aim of
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our study was to decipher the population of spleen cells responsible for misguided
thrombus resolution after splenectomy.
Methods: We utilized a mouse model of stagnant flow venous thrombosis to
characterize thrombus resolution. Splenectomy was performed one month be-
fore vena cava ligation. In defined groups, whole spleens, spleens depleted of
B-lymphocytes or B-lymphocytes alone were reinfused intraperitoneally. On days
3,7,14 and 28 after vena cava ligation thrombi were harvested for histology.
Results: Thrombus areas of splenectomized mice were significantly larger than
those of controls at all time points (ANOVA, n=8, p<0.03). Reinfusion of autol-
ogous whole spleen-homogenates reconstituted a normal pattern of thrombus
organisation. Reinfusion of spleen tissue depleted of B-lymphocytes could not
accelerate thrombus resolution significantly. However, reinfusion of autologous
splenic B-lymphocytes in previously splenectomized mice normalized thrombus
resolution. (Figure 1)

Conclusion: Reinfusion of spleen cells can restore the normal process of venous
thrombus organisation in a mouse model. Our data demonstrate that spleen B-
lymphocytes play a role in thrombus resolution.

105 Subcutaneous immunization with hsp65-alum protects
apoe-/- mice against atherosclerosis progression
independently of CD45RBlow cells and Foxp3+ Treg

R. Klingenberg1, D.F.J. Ketelhuth1, D. Strodthoff1, S. Gregori2,
G.K. Hansson1. 1Karolinska Institute, Department of Medicine,

Cardiology Unit, Stockholm, Sweden; 2San Raffaele Scientific Institute, Milan,
Italy

Objective: To modulate atherosclerosis by combining anti-CD45RB monoclonal
antibodies (mAb) and subcutaneous immunization with heat shock protein 65
(hsp65) in alum adjuvant.
Methods: 8 week old apoe-/- mice on normal chow were treated for 12 weeks:
group A received hsp65-alum immunization combined with anti-CD45RB mAb,
group B hsp65-alum immunization combined with isotype control antibody, and
group C mock vaccine combined with isotype control antibody.
Results: Unexpectedly, atherosclerotic lesions in the aortic root were significantly
reduced in both hsp65-alum immunization groups (A and B) compared with the
control group (C). Significantly elevated antibody titers against hsp65 and oxLDL
were detected in both groups along with a significant increase in MHC class II
expression on B cells. Body weight, total cholesterol and triglyceride levels were
not different between groups. Treatment with anti-CD45RB antibody mediated a
shift on CD4+ T cells from the CD45RBhigh to CD45RBlow isoform and was as-
sociated with a significant increase in CD4+Foxp3+ regulatory T cells Treg). In
contrast, anti-CD45RB treatment mediated a transient peripheral leukocyte de-
pletion and increased IFN-gamma and IL-17A plasma levels.

Conclusions: Subcutaneous immunization with hsp65-alum protects apoe-/-

mice against progression of atherosclerosis. Our data suggest that hsp65 im-
munization may lead to B cell cross-presentation of antigens and the generation
of a protective humoral response to oxLDL. Administration of anti-CD45RB an-
tibody provided no incremental benefit to the atheroprotective effects of hsp65-
alum treatment alone.
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114 Short-term prognosis of adaptive servo ventilation
therapy in patients with heart failure

S. Terada, T. Koyama, H. Watanabe, H. Ito. Department of
Cardiovascular and Respiratory Medicine, Akita University Graduate
School of Medicine, Akita, Japan

Background: Heart failure (HF) is associated with high mortality. Adaptive-servo-
ventilation (ASV; Autset CS®, ResMed, Sydney Australia) is becoming effective
therapy in HF patients with sleep-disordered-breathing (SDB). The aim of this
study is to clarify whether ASV improves the prognosis of HF patients, regardless
of SDB.
Methods: 88 patients diagnosed with HF (left ventricular ejection fraction
[LVEF]<55%) were divided into four groups based on ASV therapy and
SDB severity. Polysonography was done previously, an apnea hypopnea index
(AHI)�20 were defined as moderate-to-severe SDB and an AHI<20 as non-to-
mild. Patients were divided into four groups; A) moderate-to-severe SDB, ASV-
treated; B) moderate-to-severe SDB, non-ASV-treated; C) non-to-mild SDB, ASV-
treated; D) non-to-mild SDB, non-ASV-treated. The incidence of HF, brain natri-
uretic peptide (BNP) levels and LVEF were followed for 12 months.
Results: Kaplan-Meier survival analysis showed that the event-free rate at 12
months was greater than in A and C, when compared to B and D (p=0.032,
p=0.037, log-rank test; Figure 1). Regardless of the severity of AHI, the LVEF
improved in groups A and C ([group A] 45.5±7.4 to 50.2±7.1%, p=0.012, [group
C] 43.7±7.7 to 47.7±7.6%, p=0.047), but not in groups B and D ([group B]
49.1±6.4 to 47.6±7.6%, p=0.463, [group D] 45.6±10.6 to 42.7±11.0%, p=0.115).
The reduction in BNP was greater in groups A and C ([group A] 202.6±163.0
to 89.9±87.1 pg/ml, p=0.005, [group C] 219.8±154.5 to 150.9±162.8 pg/ml,
p=0.033) than in groups B and D ([group B] 228.4±220.1 to 239.2±206.6 pg/ml,
p=0.850, [group D] 158.2±103.7 to 139.1±114.3 pg/ml, p=0.448).

Figures 1 and 2

Conclusions: This is the first study showing that ASV improves the prognosis of
HF regardless of the severity of SDB. ASV could be a new therapuetic option in
HF patients.

115 Heart failure management in Octogenarian patients:
results of the OCTOCARDIO study

L. Ernande1, A. Mechulan1, M. Godin1, S. Zuily1, F. Tournoux1 ,
O. Hanon2, N. Danchin3, E. Vicaut4, G. Derumeaux5, G. Moubarak1 .
1Group of the Cardiologists in Training of the French Society of

Cardiology, Paris, France; 2AP-HP - Hospital Broca, Paris, France; 3AP-HP -
European Hospital Georges Pompidou, Department of Cardiology, Paris, France;
4AP-HP - Hospital Fernand Widal, Paris, France; 5University Hospital of Lyon -
Hospital Louis Pradel, Lyon, France

Purpose: Increase in life expectancy and improvement of cardiac therapies ex-
plain the increasing proportion of octogenarians among patients (pts) with heart
failure (HF). Underprescription of recommended HF medications has been re-
ported in Europe but factors associated with prescription rates (PR) remain con-
troversial. The aim of this multi-center study was to evaluate the influence of co-
morbidities on the PR of HF medications recommended by the European Society
of Cardiology (ESC) in pts over 80 years of age.
Methods: The OCTOCARDIO study was designed and performed by medical
residents and fellows, members of the Group of the Cardiologists in Training of
the French Society of Cardiology. The study included all pts≥80 years old under
cardiology care in 32 French hospitals on January 27th, 2010. Demographic data,
co-morbidities, and medical prescription informations were collected. In this sub-
study, only pts with a history of HF were included in the analysis. The PR of HF
medication at admission were analysed, stratified to the patient’s Charlson score
(score=0; score=1-2; score=3-4 and score≥5).
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Results: 510 pts were included in the OCTOCARDIO study (85±4 years,53% of
women). 199 (39%) presented a history of HF and 276 (54%) were hospitalized
for HF. HF was associated with atrial fibrillation in 116 pts (23% of the overall
population) and with coronary artery diseases in 94 (18%) pts. Preserved left
ventricular ejection fraction (LVEF≥45%) was found in 50% of the HF pts. PR of
HF medications recommended by the ESC are reported in table. None of the PR
was significantly influenced by the Charlson score.

Medications at admission All patients with LVEF ≥45% LVEF <45% P
history of HF (n=199) (n=85) (n=85)

Angiotensin-converting enzyme-inhibitors
(ACE-I), n (%) 80 (40%) 32 (38%) 39 (46%) 0.28

Angiotensin receptor blockers (ARB), n (%) 33 (17%) 15 (18%) 14 (16%) 0.84
ACE-I or ARB, n (%) 111 (56%) 45 (23%) 53 (62%) 0.21
Beta-blockers, n (%) 96 (48%) 34 (40%) 50 (59%) 0.01
Spironolactone/eplerenone, n (%) 21 (11%) 6 (7%) 12 (14%) 0.13
Digitalis, n (%) 23 (12%) 12 (14%) 6 (7%) 0.13
Diuretics, n (%) 170 (85%) 71 (84%) 75 (88%) 0.38

Conclusions: PR of the recommended HF medications remain low in octogenar-
ians and are not influenced by co-morbidities in the OCTOCARDIO study popu-
lation.

116 Impact of diabetes mellitus on chronic life saving
therapies in patients hospitalized for acute heart failure:
an ALARM-HF survey sub-analysis

J.T. Parissis1, P. Rafouli-Stergiou1, I. Ikonomidis1, V. Bistola1,
M. Nikolaou1, A. Mebazaa2, J. Delgado3, F. Vilas-Boas4,

M. Anastasiou-Nana1, F. Follath5. 1Attikon University Hospital, Athens, Greece;
2ALARM investigator, Paris, France; 3ALARM investigator, Madrid, Spain;
4ALARM, Bahia, Brazil; 5Cardiovascular Center, University Hospital Zurich,
Dept. of Cardiology, Zurich, Switzerland

Purpose: Heart failure (HF) and diabetes mellitus (DM) are both common clini-
cal entities that frequently coexist in the same patient population. We sought to
investigate the impact of DM on chronic evidence-based medications in patients
with acute heart failure (AHF) in ALARM-HF survey.
Methods: The ALARM-HF included a total of 4953 patients hospitalized for AHF
in 666 hospitals (cardiology deparments:66%; intensive care units: 33%) in 6 Eu-
ropean countries, Mexico and Australia. The prevalence of DM was 45% (n=2229)
of the total cohort.
Results: On admission, diabetics received more frequently life-saving medica-
tions, such as angiotensin-converting enzyme inhibitors (ACEi), angiotensin II re-
ceptor blockers (ARBs) and beta-blockers (BBs) (ACEi: 34% vs 29%, p=0.001;
ARBs: 30% vs 25%, p<0.001, BBs: 24% vs 22%, p=0.024), as well as nitrates
(11% vs 7%, p<0.001), aspirin (38% vs 29%, p<0.001), and clopidogrel (6% vs
4%, p=0.001) in comparison to non-diabetics. This difference was also observed
in life-saving medications after hospitalization (ACEi: 65% vs 61%, p=0.022;
ARBs: 54% vs 43%, p<0.001; BBs: 50% vs 45%, p<0.01); however, in diabetics
and non-diabetics, these agents were administered more frequently compared
to admission. Interestingly, diabetics received ACEi, ARBs, BBs, and digitalis in
greater extent after hospitalization (65% vs 34%, p<0.001; 54% vs 30%, p<0.01;
50% vs 24% p<0.05; 32% vs 12%, p<0.01, respectively). Nitrates, aspirin, and
clopidogrel were also more frequently administered after hospitalization in both
subgroups
Conclusion: Oral life-saving medications were more frequently administered in
diabetic versus non-diabetic patients with AHF both before and after hospital-
ization. Hospitalization for AHF results in almost doubling the percentage of dis-
charge treatment, comparing to the treatment at admission. However, prescription
of life-saving therapies remains low in both subgroups, a finding suggesting the
need for better implementation of HF guidelines.

117 Utility of NT-proB natriuretic peptide combined with
other heart failure risk factors in detection of
asymptomatic left ventricular dysfunction: main results
of the SCREEN-HF study

M. Mcgrady1 , S. Shiel1, D. Liew2, B. Boffa3, C. Reid1. 1Monash
University, Melbourne, Australia; 2The University of Melbourne, Melbourne,
Australia; 3British United Provident Association (BUPA), Melbourne, Australia

Purpose: Increasing concern over rising heart failure prevalence with high mor-
tality and cost are focusing attention on early diagnosis and prevention. We
sought to examine the association between HF risk factors, asymptomatic left
ventricular (LV) dysfunction and plasma NT-proB natriuretic peptide (NT-proBNP),
in a population at high risk for HF.
Method: The SCReening Evaluation of the Evolution of New Heart Failure
(SCREEN-HF) population (n=3550), volunteers recruited from health fund mem-
bers, were at high risk for development of HF (>60years plus >1 HF risk fac-
tor), but without a previous diagnosis of HF or left ventricular dysfunction. Past
medical history (researcher administered questionnaires), anthropomorphic data
and pathology were collected. Following initial screening, 667 participants with
NT-proBNP in the highest quintile (>30.0pmol/L) and 51 consecutive participants

in the lowest quintile (<5.7pmol/L) had echocardiography to assess systolic dys-
function (defined as Simpson’s biplane LVEF<45%) and diastolic dysfunction (de-
fined using comprehensive Doppler echo measures; mitral valve and pulmonary
vein inflow and mitral TDI).
Results: Participants in the highest plasma NT-proBNP quintile compared to
those in the lowest quintile were older (74.7±6.7 vs. 66.6±5.1years; p<0.001)
and more were female (47% vs. 32%; p=<0.001). Coronary artery disease (CAD,
34% vs. 12.6%; p<0.001) and stroke (17% vs. 8%; p<0.001) were more com-
monly reported in the upper quintile. The number of HF risk factors reported
increased ordinally across NT-proBNP quintiles (p<0.001). Systolic dysfunction
(6.6%; 95%CI 4-8% vs. 0%) and diastolic dysfunction (at least moderate; 26% vs.
6%; p=0.002) were more frequent in the upper versus lower quintiles. NT-proBNP
was independently associated with LV systolic (p=0.001) and diastolic (p=0.01)
dysfunction after adjustment for HF risk factors (age, sex, coronary artery dis-
ease, diabetes, hypertension and obesity).
Conclusion: A large burden of asymptomatic ventricular dysfunction was ob-
served in elderly subjects with elevated plasma natriuretic peptide levels, in-
dependent of conventional risk factors. This suggests that utilising plasma NT-
proBNP testing in a population with HF risk factors may help to further stratify
those at greatest risk of HF.

118 Wine consumption in chronic heart failure: biohumoral
correlates and impact on outcomes

F. Cosmi1, R. Marchioli2, R. Latini3, S. Masson3, R. Marfisi2,
G. Levantesi2 , C. Minneci4, B. Bottazzi5, G. Tognoni2 , L. Tavazzi6 .
1Spedali Infermi Santa Maria Misericordia, Cortona, Italy; 2Consorzio

Mario Negri Sud Institute, Santa Maria Imbaro, Italy; 3The Mario Negri Institute
for Pharmacological Research, Milan, Italy; 4Ospedale San Giovanni di Dio,
Florence, Italy; 5Clinical Institute Humanitas IRCCS, Rozzano, Italy; 6GVM
Hospitals of Care and Research, Cotignola, Italy

Purpose: Moderate wine consumption is known to reduce incident ischemic
events in the healthy population and in patients with cardiovascular disorders. In
chronic HF, moderate alcohol consumption has been reported to reduce mortality,
mostly due to fatal MI. It was of interest to assess the effects of wine consumption
in a large cohort of patients enrolled to the GISSI-HF trial, and in a subgroup who
underwent extensive biohumoral evaluation.
Methods: Data on dietary habits were collected from 6973 patients followed
for 3.9 years by a brief questionnaire at randomization. Wine consumption was
categorized into 4 groups: never (35.2%), sometimes (19.0%), 1-2 glasses/day
(36.9%), ≥ 3glasses/day (8.9%). Cox multivariable analyses were adjusted for
known predictors of outcome in HF. In a subgroup of 1233 patients, circulating
biomarkers were analyzed by wine intake
Results: Patients never drinking wine were more frequently females, in NYHA
class III-IV, diabetics, with history of hypertension. Overall, in fully adjusted mod-
els, wine intake did not significantly affect fatal and non fatal outcomes. In-
creased wine intake was signifcantly associated with lower plasma concentrations
of inflammatory markers (pentraxin-3 and osteoprotegerin) and endothelin-1 (C-
terminal pro-endothelin 1 or CT-proET-1, Figure 1).

Figure 1. Circulating biomarkers by wine intake.

Conclusions: The lack of effect of wine intake on outcomes may be explained
by the relative low frequency of atherothrombotic events in HF, which are ex-
pected to be affected by wine. The lower circulating levels of vasoconstrictor and
inflammatory markers suggests possible beneficial effects in selected subgroups
of patients.

119 Plasma NGAL for the prediction of acute kidney injury in
acute heart failure

T. Breidthardt, B. Drexler, T. Socrates, M. Noveanu, P. Haaf, C. Balmelli
Cattelan, A. Irfan, T. Reichlin, M. Potocki, C.H. Mueller. University
Hospital Basel, Basel, Switzerland

Background: The accurate prediction of acute kidney injury (AKI) in patients
with acute heart failure (AHF) is an unmet clinical need. Neutrophil gelatinase-
associated lipocalin (NGAL) is a novel sensitive and specific marker of AKI.
Methods: A total of 207 consecutive patients presenting to the emergency de-
partment with AHF were enrolled. Plasma NGAL was measured in a blinded fash-
ion at presentation and serially thereafter. The potential of plasma NGAL levels
to predict AKI was assessed as the primary, in-hospital worsening renal function
(WRF) as the secondary endpoint. We defined AKI according to the AKI Network
classification.
Results: Overall 60 patients (29%) experienced AKI. These patients were more
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likely to suffer from pre-existing chronic cardiac or kidney disease. At presenta-
tion, creatinine (median 140 [IQR, 91-203] umol/l vs. 97 [76-132] umol/l, p<0.01)
and NGAL (105 [65–200] ng/ml vs. 74 [60-113] ng/ml, p<0.01) levels were sig-
nificantly higher, and estimated glomerular filtration rate (eGFR) was significantly
lower (37 [24-56] ml/min vs. 54 [36-74] ml/min, p<0.01) in AKI compared to Non-
AKI patients. The prognostic accuracy for measurements obtained at presenta-
tion, as quantified by the area under the receiver operating characteristic curve
was mediocre and comparable for all three markers (creatinine 0.70; 95%CI 0.61-
0.80 vs. eGFR 0.69; 95%CI 0.59-0.79 vs. NGAL 0.67; 95%CI 0.57-0.77). Similar
results were obtained for in hospital WRF. Serial measurements of NGAL did not
further increase the prognostic accuracy for AKI. Creatinine, but not NGAL, re-
mained an independent predictor of AKI (HR 1.15; 95%CI 1.01-1.31; p=0.04) in
multivariable regression analysis.

Conclusion: Plasma NGAL levels do not adequately predict AKI or WRF in pa-
tients with AHF.

NEW CHALLENGES IN ANTI-THROMBOTIC THERAPY IN
ATRIAL FIBRILLATION

128 Efficacy and safety of the novel oral factor Xa inhibitor
apixaban in atrial fibrillation (AF) patients with chronic
kidney disease (CKD): the AVERROES trial

R.G. Hart1, J. Eikelboom2, S. Yusuf3, P. Gao3, E. Paolasso4, R. De
Caterina5, S. Husted6, S.J. Connolly2. 1University of Texas Health

Science Center, San Antonio, United States of America; 2McMaster University,
Hamilton, Canada; 3Population Health Research Institute, McMaster University,
Hamilton, Canada; 4Instituto Cardiovascular de Rosario, Rosario, Argentina;
5University Cardiology Division Chieti, Chieti, Italy; 6Aarhus University, Aarhus,
Denmark

Background: Apixaban is superior to aspirin for prevention of stroke in AF pa-
tients, but is partially renally metabolized, and hence the efficacy and safety in
CKD patients need to be separately defined.
Methods: Participants (n=5599) in the AVERROES double-blind randomized trial
comparing apixaban 5mg twice daily (2.5mg twice daily in patients with (a) age
≥80 years, (b) body weight ≤60 kg, or (c) serum creatinine ≥1.5 mg/dL or
133μmol/L) with daily aspirin in AF patients unsuitable for warfarin anticoagu-
lation were identified who had stage III CKD (estimated glomerular filtration rate
(eGFR) of 30-59ml/min using the CKD-EPI equation). Primary events were all
strokes (ischemic and hemorrhagic) and systemic emboli.
Results: Compared to those whose GFR was ≥60ml/min, stage III CKD pa-
tients (30% of the cohort) were older (75yrs vs. 68yrs, p<0.001) with more fre-
quent hypertension, diabetes, heart failure, and prior stroke (all p<0.001). The
mean CHADS2 scores were 2.4 vs. 1.9 and mean eGFRs were 49ml/min vs.
78ml/min in those with stage III CKD vs. eGFRs >60ml/min, respectively. Stage III
CKD patients had higher rates of primary events (5.6%/yr vs. 2.8%/yr, p<0.001),
death (7.1%/yr vs. 3.3%/yr, p<0.001) and major hemorrhage (2.2%/yr vs. 0.8%/yr,
p=0.03). In multivariate analysis with the CHADS2 score, stage III CKD was an
independent predictor of primary events (hazard ratio 1.6, p=0.01) Relative to as-
pirin, apixaban reduced primary events 68% (5.6%/yr on aspirin vs. 1.8%/yr on
apixaban, p<0.001) in stage III CKD patients and 43% (2.8%/yr on aspirin vs.
1.6%/yr on apixaban, p=0.009) in patients with clearance ≥60ml/min (p=0.10 for
interaction of treatment with CKD status). There was no significant difference in
major hemorrhage (2.2%/yr with aspirin, 2.5%/yr with apixaban) in stage III CKD
patients.
Conclusions: Apixaban produces a consistent reduction in stroke and systemic
embolism relative to aspirin and no excess of major bleeding in AF patients with
stage III CKD compared with those who have clearance ≥60 ml/min. Stage III
CKD is an independent predictor of stroke risk in AF patients taking aspirin, and
the absolute reduction in primary events (3.8%/yr) by apixaban in these patients
is substantial.

129 Concomitant use of P-glycoprotein inhibitors with
dabigatran or warfarin in the RE-LY trial

P.A. Reilly1, S.J. Connolly2, M.D. Ezekowitz3, S. Haertter4, H. Noack5,
L. Wallentin6, S. Yusuf2. 1Boehringer Ingelheim Pharmaceuticals,
Ridgefield, Connecticut, United States of America; 2Population Health

Research Institute, McMaster University, Hamilton, Canada; 3Lankenau Institute
for Medical Research and the Heart Center, Wynnewood, United States of
America; 4Boehringer Ingelheim Pharma KG, Biberach, Germany; 5Boehringer
Ingelheim Pharma KG, Ingelheim, Germany; 6Uppsala University, Uppsala
Clinical Research Center (UCR), Uppsala, Sweden

Purpose: The RE-LY trial (n=18,113 patients) demonstrated that dabigatran etex-
ilate (DE) was non-inferior (110 mg bid) or superior (150 mg bid) to warfarin for the
prevention of stroke and systemic embolism (SE) in patients with atrial fibrillation.
In vitro studies suggest that the pro-drug dabigatran etexilate, but not dabigatran,
is a substrate of the efflux transporter P-glycoprotein (P-gp). Drugs that inhibit in-
testinal P-gp may increase the bioavailability of DE. Therefore, we evaluated the
impact of co-administration of P-gp inhibitors (mainly amiodarone, verapamil and
diltiazem) on the pharmacokinetics of DE and the safety and efficacy of DE and
warfarin in RE-LY.
Methods: Cox-proportional hazard models were used to analyze the rates of
stroke/SE, major bleeding events (MBE) and intracranial hemorrhage (ICH) and
assess interactions with or without concomitant P-gp inhibitors. The plasma con-
centrations of dabigatran in 9,183 patients were measured by high performance
liquid chromatography/tandem mass spectrometry.
Results: Mean dose-normalized dabigatran plasma concentrations at trough and
2 hours post-dose were 15% and 11% higher in patients receiving amiodarone,
and 15% and 19% higher with concomitant verapamil than in those without
comedication. Diltiazem concentrations increased 5%. The non-inferiority of DE
110 mg bid and the superiority of DE 150 mg bid over warfarin for the prevention
of stroke/SE were essentially unchanged: The hazard ratio (HR) for DE 110mg
bid with and without (w/wo) comedication was 0.72 (95% Confidence Interval
0.50-1.04) vs. 0.99 (0.78-1.26); for DE 150mg w/wo comedication, HR= 0.58
(0.39-0.85) vs. 0.68 (0.53, 0.89); p-value for interaction (p-int)=0.35. There were
no significant treatment interactions by concomitant P-gp inhibitor use on ma-
jor bleeding events: for DE 110mg bid w/wo comedication, HR=0.95 (0.76-1.20)
vs. 0.72 (0.60-0.87); for DE 150mg w/wo comedication HR= 0.99 (0.79-1.24) vs.
0.90 (0.76, 1.07), p-int = 0.17.Rates of ICH were significantly lower for both DE
dosages compared with warfarin irrespective of concomitant P-gp inhibitor co-
medication (p-int = 0.59).
Conclusion: There was a modest increase in dabigatran plasma concentrations
with P-gp inhibitor comedication. Combination therapy of P-gp inhibitors with DE
did not alter the overall benefits of dabigatran etexilate for stroke prevention, major
bleeding events or ICH relative to warfarin in the RE-LY trial. The dosing regimen
of dabigatran can be kept unchanged when combined with P-gp-inhibitors (amio-
darone, verapamil and diltiazem).

130 LAA closure with the WATCHMAN device in patients with
contraindications to Warfarin: preliminary results from
the ASA Plavix Registry (ASAP)

A. Braut1, P. Neuzil2, G. Schuler3, S. Moebius-Winkler3 , P. Sick4,
V.Y. Reddy5, H. Sievert1. 1CardioVascular Center, Frankfurt am Main,

Germany; 2Na Homolce Hospital, Department of Cardiology, Prague, Czech
Republic; 3Heart Centre, Department of Cardiology, Leipzig, Germany; 4Hospital
Barmherzige Bruder, Department of Cardiology, Regensburg, Germany; 5Mount
Sinai School of Medicine, New York, United States of America

Introduction: The randomized PROTECT AF trial revealed that left atrial ap-
pendage (LAA) closure using a filter device (WATCHMAN) was non-inferior to
Warfarin for prophylaxis of stroke, systemic embolism and cardiovascular or un-
explained death in AF pts with CHADS2 ≥ 1. In PROTECT AF patients were
treated with Warfarin post-implant until a TEE (transesophageal echocardio-
gram) demonstrated LAA closure (≤5mm of peri-device flow) at which point
Warfarin was withdrawn and patients continued antiplatelet therapy alone. How-
ever, this strategy is not possible in patients with contraindications to Warfarin.
Herein, we report the initial results from the ASAP Registry, a multicenter reg-
istry of WATCHMAN implantation in patients with contraindications to Warfarin
use.
Methods: In AF patients with contraindications to Warfarin, the WATCHMAN LAA
closure device was implanted in standard fashion: IV heparinization, transseptal
puncture, TEE guidance. Post-implantation, patients were discharged on life-long
aspirin and 6 months of clopidigrel. Follow-up TEE was performed at 3 and 12
months to assess for LAA closure and device-associated thrombus.
Results: A total of 113 patients were enrolled at 4 enrolling centers in Europe:
age 72.4±7.6 (53 - 93), 37% female, congestive heart failure in 27%, hyper-
tension in 92%, diabetes in 29%, prior stroke or transient ischemic attack (TIA)
in 39%, Age ≥ 75 in 42%, CHADS2 score = 2.7±1.2 (1 - 5). Successful im-
plantation was achieved in 105/113 patients (93%). Currently, mean follow-up
is 7.9 months with 43 patients followed to one year. Two patients experienced
an ischemic stroke although imaging showed no thrombus on the surface of the
WATCHMAN or in the left atrium. There were two observations of device-related
thrombus; one detected within 45 days of the procedure and one detected on
the 3 month TEE. Three device or procedure related safety events occurred; one



New challenges in anti-thrombotic therapy in atrial fibrillation / Are there gender differences in arrhythmias 7

pericardial tamponade, one device embolization requiring percutaneous retrieval
and one pseudoaneurysm repair. Follow-up is ongoing.
Conclusions: This early experience reveals that WATCHMAN implantation with-
out Warfarin overlap is safely feasible in AF patients with contraindications to oral
anticoagulation. LAA closure may prove to be a viable alternative for AF patients
with Warfarin contraindications.

131 Comparison of the CHADS2 and CHA2DS2VASc
prediction rules for stroke in patients with atrial
fibrillation. The Danish diet, cancer and health cohort
study

T.B. Larsen1, G.Y.H. Lip2, K.M. Due1, F. Skjoeth1, A. Tjoenneland3 ,
K. Overvad4, L.H. Rasmussen1. 1Aalborg Hospital of the Aarhus University
Hospital, Department of Cardiology, Aalborg AF Study Group, Aalborg, Denmark;
2City Hospital, University Department of Medicine, Haemostasis Thrombosis
and Vascular Biology Unit, Birmingham, United Kingdom; 3Institute of Cancer
Epidemiology, Danish Cancer Society, Copenhagen, Denmark; 4.Department of
Epidemiology, School of Public Health, Aarhus University, Aarhus, Denmark

Purpose: We hypothesised that the CHA2DS2VASc score is superior to the
CHADS2 score inidentifying a "truly low risk" population with incident AF in ac-
cordance to stroke and death.
Methods: Prospective cohort study of 27,178 men and 29,876 women, compar-
ing the CHADS2 and CHA2DS2VASc prediction rules in 3,315 patients with in-
cident AF after a median follow-up of 4.8 years. Crude hazard ratios (HR) were
calculated using Cox proportional hazard models. Time dependent ROC curves
were used for further comparison of the risk scoring systems. In addition, we cal-
culated the time dependent negative predictive value for both scores usingzero
as cut off value.
Results: After one year 4.4% had a stroke, and 8.4% had died. After a mean fol-
low up of 5.5 years (± 3.7 y), 7.8% had a stroke,and 21.4% had died, respectively.
Risk estimates for stroke and death in the table. Time dependent area under the
ROC curves were similar for the two scoring systems, but the negative predic-
tive value for CHA2DS2VASc, using zero as cut off value, had a tendency to be
superior in predicting strokeor death compared to the CHADS2 score (figure).

Risk of stroke or death

Score value HR (95% CI) for CHADS2 HR (95% CI) for CHA2DS2VASc
One year follow up Full follow up One year follow up Full follow up

1 1.20 (0.88; 1.64) 1.43 (1.20; 1.70) 1.33 (0.82; 2.16) 1.35 (1.06; 1.73)
2 2.18 (1.55; 3.07) 3.52 (2.93; 4.23) 1.65 (1.03; 2.66) 2.11 (1.66; 2.69)

A score value of zero is used as reference.

Negative predictive value - zero cut of.

Conclusions: The CHA2DS2VASc risk score, using zero as cut off value, had
a trend towards superiority compared with the CHADS2, for predicting low risk
patients.

132 Prognosis in patients with atrial fibrillation and
CHA2DS2VASc score=0 in a real world community based
cohort study: the Loire Valley Atrial Fibrillation project

L. Fauchier1 , S. Taillandier1, I. Lagrenade1 , C. Pellegrin1, L. Gorin1,
A. Bernard1, B. Rauzy1, D. Babuty1, G.Y.L. Lip2. 1Tours Regional

University Hospital, Hospital Trousseau, Tours, France; 2City Hospital, Centre for
Cardiovascular Sciences, Birmingham, United Kingdom

Based on 2010 ESC guidelines, thromboprophylaxis for patients with atrial fibrilla-
tion (AF) without any risk factor (CHA2DS2-VASc score=0) may be aspirin or no
antithrombotic therapy, whilst oral anticoagulation is the preferred therapy in all
other patients with ≥1 risk factors. The aim of our study was to survey the preva-
lence of AF patients with a CHA2DS2-VASc score=0 in a "real world" community
cohort study, and determine the rate of events during follow up.
Methods: Patients with AF seen between 2000 and 2010 were identified in

a database and followed up for mortality, stroke and bleeding events. The
CHA2DS2-VASc score was calculated for each patient as initially described,
based on 2 points for a history of stroke or TIA, or age ≥75, and 1 point each
for age 65-74 years, hypertension, diabetes, recent cardiac failure, vascular dis-
ease and female gender.
Results: Among 8962 patients with AF seen between 2000-2010, 692 (7.7%) had
a CHA2DS2-VASc score=0. In these patients (age 47±13 years; all men), 502
had paroxysmal AF, 37 had persistent AF, and 153 had permanent AF. An oral an-
ticoagulant therapy (OAC) was prescribed on an individual basis for 208 patients
(30%) and an antiplatelet agent or no antithrombotic treatment for 484 (70%).
During a follow-up of 839±1103 days, 8 strokes, 8 major bleeding events and 11
deaths were recorded in 23 patients. The adjusted stroke rate was 0.5%/year, rate
of major bleeding was 0.5%/year and death rate was 0.7%/year. Prescription of
OAC was not associated with a different prognosis in terms of stroke or mortality
(relative risk=0.82, 95% CI 0.25-2.70, p=0.75 for the combined risk of death or
stroke).
Conclusions: The prevalence of patients with AF and CHA2DS2-VASc score =0
in the real life is higher than that originally previously described (7.7% vs 0.01%
in the Euro Heart survey). The annual risk of stroke is "truly low risk"(0.5%/year)
and prescription of OAC is not associated with an improved prognosis in these pa-
tients. Risk stratification using the CHA2DS2-VASc score may be useful to identify
a proportion of patients with AF in whom OAC may not be needed.

133 Left atrial appendage morphology correlates with a
reduced risk for stroke in patients with AF

L. Di Biase1, F. Gaita2, I. Salvetti2, S. Gili2, R. Horton3, M. Anselmino2,
P. Mohanty3, P. Santangeli3, J.E. Sanchez3, A. Natale3. 1Texas Cardiac
Arrhythmia Institute at St David Medical Center, Un. of Texas and

University of Foggia, Austin, United States of America; 2University of Torino,
Torino, Italy; 3Texas Cardiac Arrhythmia Institute at St David Medical Center,
Austin, United States of America

Introduction: The left atrial appendage (LAA) represents one of the major
sources of cardiac thrombus formation responsible for TIA/stroke in patients with
atrial fibrillation (AF).
We quantitatively studied various morphologic parameters of the left atrial ap-
pendage (LAA) by computed tomography (CT) and by magnetic resonance (MRI)
to categorize different LAA morphologies and tried to correlate the morphology
with the history of stroke/TIA.
Methods: The study population consisted of 932 patients with drug refractory
atrial fibrillation (AF) planning to undergo AF ablation. All patients underwent
cardiac CT or MRI and care was taken to obtain LAA frames. All patients were
screened for history of TIA/stroke. LAAs were categorized into different morpholo-
gies which included Chicken Wing, Windsock, Cauliflower and Cactus.
Results: CT images of 499 patients and MRI images of 433 patients were an-
alyzed (59±10 yrs, 79% male, BMI 27±4, EF 60±7, 14% CHADS2 ≥2). The
LAA was categorized into four morphologies: 278 (30%) patients were classified
as Cactus, 451 (48%) as Chicken Wing, 179 (19%) as Windsock and 24 (3%) as
Cauliflower. Out of the 932 patients, 73 (8%) patients had prior history of ischemic
stroke or transient ischemic attack. The prevalence of pre-procedure stroke/TIA
in Cactus, Chicken Wing, Windsock, and Cauliflower morphologies were 12%,
4%, 10%, and 18% respectively (p 0.003). After controlling for CHADS2 score,
gender, and AF types in a multivariable logistic model, Chicken Wing morphol-
ogy was found to be more likely to remain stroke-free (odds ratio 19, p=0.043).
In separate multivariate model we entered chicken wing as reference group and
assessed the likelihood of stroke in other groups in relation to reference. Com-
pared to chicken wing, Cactus had 4.08 times (p=0.046), Windsock- 4.5 times
(p=0.038), and Cauliflower 8.0 times (p=0.056) more likely to have an ischemic
event.
Conclusion: This study suggests that patients with chicken wing morphology
are less likely to have an embolic event even after controlling for comorbidities.
If confirmed, these results could have a relevant impact on the anticoagulation
management of patients with an intermediate risk for stroke.

ARE THERE GENDER DIFFERENCES IN ARRHYTHMIAS

138 The association between leisure time physical activity
and atrial fibrillation in the general population -
a longitudinal study

D.S. Thelle1, K. Gjesdal2, R. Selmer3, A. Tverdal3, S. Graff-Iversen3,
A. Jugessur3 , S. Sakshaug3, W. Nystad3. 1Institute of Basic Medical

Sciences (IMB), University of Oslo, Oslo, Norway; 2Department of Cardiology,
Oslo University Hospital, Oslo, Norway; 3Norwegian Institute of Public Health,
Oslo, Norway

Purpose: To determine the effect of self-reported physical activity on the risk
of AF in subjects without concomitant heart disease in a longitudinal population
study.
Methods: Three population-based surveys using standardized methods under-
taken during 1974-2003 were merged. The present analysis comprises 428 519
participants, alive and aged 30-81 years by the end of 2003. Having at least one
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prescription of flecainide dispensed January 1st 2004 until December 31st 2009,
was used as proxy for AF based on the Norwegian Prescription Database, es-
tablished in 2004. Flecainide is mainly used for prevention of AF recurrence, and
structural heart disease is a contra-indication. Subjects with prescription of fle-
cainide or sotalol at survey were excluded from the analyses. Hazard ratios were
estimated by Cox’ proportional hazards regression with time from January 1st
2004 until first dispensed prescription of flecainid as the time variable.
Results: During the follow-up period, 1183 men and 609 women with prescribed
flecainide for the first time constitute the AF cases. The risk of AF increased with
increasing level of physical activity in men, whereas no such association was ob-
served among women (Table). The majority of the AF cases were 50-69 years
old,non-smokers, and had higher education. Resting heart rate was inversely re-
lated to the risk of having AF.The male cases had also lower levels of the major
cardiovascular risk factors.

Physical activity and AF hazard ratio

Adjusted for: Walking, etc. for Light sports, Hard exercise
Adjusted for: at least 4 hrs/week heavy gardening several times/week

HR 95% CI HR 95% CI HR 95% CI

Men (N=204,897)
Age 1,21 1,03, 1,44 1,47 1,23, 1,76 2,94 2,25, 3,84
Age+height 1,18 1,00, 1,40 1,41 1,18, 1,70 2,84 2,17, 3,71
Age+bmi 1,21 1,02, 1,43 1,46 1,22, 1,76 2,92 2,23, 3,82
Age+education 1,20 1,01, 1,42 1,42 1,18, 1,70 2,75 2,11, 3,60
Age+height+bmi+educ. 1,18 1,00, 1,40 1,39 1,16, 1,67 2,75 2,10, 3,60

Women (N=223,622)
Age+height+bmi+educ. 1,00 0,82, 1,23 0,78 0,56, 1,08 NA NA

Reference: sedentary; NA: not applicable.

Conclusion: There was a graded independent increase in the risk of AF with
increasing levels of physical activity in this population based study among men
with ostensibly no other heart disease.

139 Low bleeding risk of very old atrial fibrillation women on
VKA treatment: results from a prospective collaborative
study. On behalf of the ad hoc Study Group of FCSA

D. Poli1, E. Antonucci2 , E. Grifoni2, P. Da Col3, L. Galbo4, G. Nante5,
D. Restifo6, S. Testa7, W. Ageno8, G. Palareti9. 1Department of Heart

and Vessels, Thrombosis Centre, Azienda Ospedaliera Universitaria Careggi,
Florence, Italy; 2University of Florence, Thrombosis Centre, Dpt of Medical
and Surgical Critical Care, Florence, Italy; 3Thrombosis Centre, Sanitary
ServiceRegione Friuli Venezia Giulia, Trieste, Italy; 4V. Cervello Hospital,
Laboratory Service, Palermo, Italy; 5University of Padova Dept of Medical and
Surgical Science, Padova, Italy; 6Vimercate Hospital, Vimercate, Italy; 7Hospital
of Cremona, Haemostasis and Thrombosis Centre, Cremona, Italy; 8University of
Insubria, Department of Clinical Medicine, Varese, Italy; 9University of Bologna,
Angiology and Blood Coagulation, Bologna, Italy

Purpose: The increasing number of very old patients with atrial fibrillation (AF) on
treatment with vitamin K antagonists (VKAs) requires a better knowledge of the
risks associated with this treatment in elderly. We performed a prospective col-
laborative study among Centres affiliated to FCSA to assess the adverse events
of VKAs in AF patients who started treatment after 80 years of age.
Methods: In this study we analyse the difference of clinical event rates (bleed-
ing and stroke) between genders. Quality of anticoagulation and adverse events
occurring during follow-up were recorded.
Results: The total number of patients recruited was 3015 patients (males 45%;
7620 patient-years; mean time of follow-up 2.52 years). The total quality of an-
ticoagulation measured as time spent within, above and below the international
normalized ratio therapeutic range was 63%, 14% and 23%, respectively (IQR
for time in therapeutic range (TTR) 50-75). During follow-up 132 major bleeding
events (1.73×100 patient-years) were recorded. Females show a lower bleeding
risk than males, even if they are significantly older. We confirmed a trend to a
higher risk of stroke in females. No difference in TTR was recorded, however,
males spent a longer time above the TR.

Table 1

Males Females RR (95% CI) p value

Age 82.6 (80–102) 83.1 (80–100) 0.000
Follow-up(years) 3469 4151
TTR %(IQR) 62 (48–76) 64 (51–75) 0.1
Time above TR % (IQR) 11 (6–19) 11 (5–18) 0.02
Clinical events (rate ×100pt-years)

Major bleedings 75 (2.2) 57 (1.4) 1.6 (1.1–2.3) 0.001
Stroke/TIA 45 (1.3) 67 (1.6) 1.2 (0.8–1.8) 0.25

Conclusion: In conclusion, very old AF women on VKA treatment carry a low
bleeding risk with respect to males, suggesting a more favourable risk/benefit
ratio of treatment.

140 Progression of atrial fibrillation in the general population
is slower in women: a fundamental finding for a disease
management strategy

T. Tomizawa, M. Otaka, M. Kanashiki, H. Watanabe, I. Yamaguchi.
Ibaraki Health Service Association Institute, Mito, Japan

Purpose: For the management of atrial fibrillation (AF), such as rhythm or rate
control, precise data of the disease progression in the real world is fundamentally
important but lacking. We sought to elucidate the progression of AF.
Methods: We reviewed the annual health examination database of residents in
Ibaraki Prefecture, Japan. A total of 112,762 individuals (mean age in 1997, 62.6
years; men, 31%) participated in the examination for at least 3 consecutive years,
from 1995 to 1997. Based on the number of AFs identified by 12-lead ECG in
the 3-year classification period, individuals were classified into 4 groups, namely,
AF3, AF2, AF1, and AF0. They were considered to be probable models of perma-
nent, persistent, paroxysmal AF, and reference, respectively. The occurrence and
progression of AF were evaluated using 1,266,694 ECGs recorded for 15 years
between 1993-2007.
Results: The groups included 566 individuals in AF3, 159 in AF2, 279 in AF1,
and 111,758 in AF0 groups (mean age of groups AF1-AF3, 70.6 years). The
mean follow-up period from 1997 was 7.5 years. Prevalence of AF remained more
than 89% in the 10-year follow-up among the AF3 and AF2 groups. In the AF1
group, despite prevalence being less than 8% before the classification period,
it increased to 48% after 1 year, gradually increasing to 65% in the following 10
years. However, the prevalence and its increase were significantly lower in women
(p<0.05). AF was found in only 1.1% of the AF0 group after 10 years. AF episodes
recorded once in 3 years led to the increasing occurrence of AF, thus reflecting
disease progression.

AF (%) before & after the classification.

Conclusion: Our results demonstrated the progression of AF in the general pop-
ulation. They provide fundamental information and may indicate the patients suit-
able for rhythm control strategy for AF management.

141 Racial differences in atrial fibrillation prevalence

M. Khan, S. Mahida, P.P. Priyadharshan, D.S. Bulugahapitya. Bradford
Royal Infirmary, Bradford, United Kingdom

Introduction: Current understanding of the pathophysiology and epi-
demiology of atrial fibrillation (AF) is based primarily on studies in Cau-

casians. Surprisingly little is known about racial differences in AF prevalence and
whether differences persist after accounting for known risk factors.
We conducted a survey to estimate the prevalence of AF in South Asian adults in
Bradford, UK and compared it with prevalence in the local Caucasian population.
Methods: Using the GE muse database system, ECG parameters, demographic
data and discharge diagnoses from all the outpatient ECGs done in the cardiology
department from 1997-2010 were reviewed.
ECG diagnoses were based on 12 SL system with 98% sensitivity of identifying
AF.
All ECGs were divided into AF vs. sinus rhythm. Patient group with diagnosis of
AF were further sub-grouped according to race and sex.
Results: Of 269,265 records, 216,267 were Caucasians and 52,998 were Asians.
In the Caucasians, 16624 (7.6%) had AF compared to 1114 (2.1%) in the Asians,
odds ratio (OR) = 3.8, p<0.0001.
Age distribution shows 6368 (38.3%) Caucasians below 50 yrs. vs. 161 (14.4%)
in Asians (OR=3.6) and 10256 (63.2%) above 51yrs vs. 953 (85.5%) in Asians
(OR=0.76).

Incidence of AF in Asians.
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Sex distribution in Caucasians with AF showed 9932 (59.7%) males and 6692
(40.3%) females and in Asians was 576 (51.7%) male and 538 (48.2%) females.
Discussion: This data suggests that prevalence of AF in Asians is lower than in
Caucasians.
AF progresses with age but Asians below 50 yrs have very low incidence. Sex
distribution pattern is comparative, and AF remains more common in males.
Further research is warranted to establish reasons for racial predisposition to AF
in contrasting populations with differences in prevalence possibly explained by
protective genetic mechanisms.

142 All-cause mortality in relation to age and gender in
patients <86 years with a first time hospitalizaton with
atrial fibrillation in Sweden during 15 years, 1995-2009

T. Andersson1, A. Magnusson2 , I.-L. Bryngelsson3, O. Frobert1 ,
K.M. Henriksson4, N. Edvardsson5, D. Poci1. 1Department of

Cardiology, Örebro University Hospital, Örebro, Sweden; 2Unit of Clinical
Epidemiology and Biostatistics, Örebro University Hospital, Örebro, Sweden;
3Department of Occupational and Environmental Medicine, Örebro University
Hospital, Örebro, Sweden; 4Department of Laboratory Medicine, Lund University,
AstraZeneca R&D, Lund, Sweden; 5Sahlgrenska Academy at Sahlgrenska
University Hospital, Göteborg, Sweden

Purpose: Atrial fibrillation (AF) is a progressive disease that increases in preva-
lence, mainly due to better treatment of cardiovascular disease and to demo-
graphic changes. An increasing number of patients with AF will continue to im-
pose a considerable burden on the health care system. We aimed to study all-
cause mortality in all patients, who were hospitalized with AF in Sweden between
1995 and 2009 as compared to controls from the general population without AF.
Methods: Starting in 1995, all patients with incident AF (main or a secondary
diagnosis) in the National Inpatient register, and at least one control free of AF
(matched for age, gender and the time of AF of the index patient) in the General
Population Register were identified. None of the patients had been hospitalized
with AF between 1987 and 1995. Patients and controls were followed from the
date of diagnosis to mortality or emigration until the end of 2009 through record
linkage of the National Inpatient and Cause of Death registries. Cox regression
models were used to estimate age adjusted hazard ratios with 95% confidence
intervals (HR, 95% CI).
Results: In total, 287 667 patients (56% men) with a mean age of 72±11 years,
70±12 years in men and 74±9 years in women, were identified with the diagnosis
at the time of hospitalization.
The age adjusted HR of all-cause death in AF patients vs. controls was 1.93
(95% CI 1.92-1.95), 1.83 (95% CI 1.81-1.85) in men and 2.07 (95% CI 2.05-2.10)
in women. When age at the diagnosis was divided into three age categories:
<65 (n=59328 patients), 65-74 (n=78956 patients) and ≥75 (n=149383 patients)
years of age, the association was attenuated with increasing age in both sexes;
2.75 (95% CI 2.66-2.85), 2.02 (95% CI 1.98-2.05), 1.69 (95% CI 1.67-1.71) for
men, and 3.47 (95% CI 3.26-3.69), 2.57 (95% CI 2.50-2.64), 1.96 (95% CI 1.93-
1.98) for women, respectively.
Conclusions: AF was associated with significantly increased all-cause mortality
in all age categories in both women and men as compared to controls. AF in-
cidence got higher by increasing of age, with highest mean age in women. AF
conferred the highest all-cause mortality risk relative to controls in the lowest age
category and especially in women.

143 Gender differences in the QRS duration is related with
mortality

A.T. Yamada, A.J. Mansur, T.S. Schmuziger, C.B. Testa, M.A.R. Cuoco,
R. Artes, S.S. Furuie. Heart Institute (InCor) University of Sao Paulo
Medical School, Sao Paulo, Brazil

New recommendations advocate the use of cardiac resynchronization therapy
(CRT) in patients with heart failure Class II (NYHA) and recent studies showed
a better prognosis in women. However, the sex differences in the QRS duration
related to the prognosis is not well known. The objective of this study is to evalu-
ate the sex differences in the QRS duration related to the survival rate of patients
with heart failure. We evaluated QRS duration of a random sample of 414 patients
from a consecutive series of 2234 outpatients with heart failure. The mean age

was 57±14 years, 242 (58.5%) men. Statistical analysis was performed with Ka-
plan Meier method, linear regression model and Cox proportional hazards regres-
sion. QRS duration ranged between 52.2 ms and 200.5 ms (mean 113.3; stan-
dard deviation 29.7; median 108.9). QRS was >120 ms in 150 (36.2%) patients.
QRS duration relative to mortality assessed with a receiver-operator characteris-
tic curve revealed area under the curve 0.604 (standard error 0.037; confidence
interval 0.533-0.676; p=0.004). QRS duration between 110.8 ms and 111.8 ms
was the tradeoff interval between specificity and sensitivity of QRS duration as-
sociated with mortality. Mortality was higher in patients with QRS duration >120
ms (p=0.007). There were differences of 100 ms in the QRS duration of men and
women in the mortality curve in the interval of QRS duration between 120-160
ms. In conclusion women had larger QRS duration compared with men in the
same level of survival rate.

SEX DIFFERENCES IN HEART FAILURE

144 Gender-related differences in patients hospitalized due
to heart failure

G.Y. Stein1, A. Kremer2, S. Kazum1, T. Bental1, I. Yedidia1, A. Porter1,
E. Abramson1, T. Ben-Gal1, A. Sagie1, S. Fuchs1. 1Rabin Medical
Center, Beilinson Hospital, Petah Tikva, Israel; 2Rabin Medical Center,

Hasharon Hospital, Petah Tikva, Israel

Background: The prevalence of heart failure (HF) among hospitalized patients is
steadily growing, affecting males and females alike. However, data is lacking re-
garding gender-related HF clinical characteristics, echocardiographic parameters
and outcomes.
Methods: We identified all HF patients aged 50 or older, who were hospitalized
between January 2000 and December 2009 and who had undergone at least
one echocardiography study. A comparative analysis of clinical and echocardio-
graphic findings was performed between 5,228 males and 4,107 females, who
were followed-up for 2.8±2.6 years.
Results: Female HF patients were older (77.8±10 vs. 74.5±11, p<0.0001), more
frequently obese, had higher rates of hypertension and atrial fibrillation and lower
rates of ischemic heart disease, COPD and chronic renal failure (Table). Females
had mostly HF with preserved LV function (80% vs. 58%, p<0.0001), less re-
gional wall motion abnormalities (29.5% vs. 46.6%, p<0.0001) and more signifi-
cant valvular abnormalities (36.3% vs. 29.4%, p<0.0001). Admission rates were
lower among female patients (2.7±3.7 vs. 2.9±3.4, p=0.002) although hospital-
ization duration was similar. Females had an increased overall 30-day mortality
(27% vs. 24.5%, p=0.006). Several parameters were found as predictors of early
mortality in females only, including diabetes (HR 1.77, CI 1.18-2.65, p=0.006),
prior CVA (HR 1.76, CI 1.07-2.88, p=0.026) and right ventricle dysfunction (HR
2.88, CI 1.3-6.37, p=0.009), whereas other parameters, such as prior myocardial
infarction, chronic renal failure and tricuspid regurgitation proved to be significant
in both genders.

Patient co-morbidities

Males (n=5228) Females (n=4107) p

Ischemic heart disease (%) 76 58 <0.0001
Hypertension (%) 48 63 <0.0001
COPD (%) 23 16 <0.0001
Chronic renal failure (%) 42 28 <0.0001
Atrial fibrillation (%) 39 44 <0.0001
Obesity (%) 9 14 <0.0001

Conclusions: Females hospitalized due to HF tend to have higher early mor-
tality. Predictors of mortality vary by gender and identification of gender-specific
features may be used for a tailored therapeutic approach.

145 Sex differences in the expression of antifibrotic
microRNA-29b in the mouse heart under pressure
overload

D. Merino1, R. Garcia2, N. Garcia1, J.F. Nistal2, M.A. Hurle1,
A.V. Villar1. 1University of Cantabria, Santander, Spain; 2University
Hospital Marques de Valdecilla, Santander, Spain

Background: MicroRNAs (miRNA) are small RNA molecules that play an impor-
tant role in post-transcriptional regulation of gene expression. Mir-29b has been
described as negative regulator of fibrotic processes. It was previously reported
that males and females display different profiles of miRNAs expression in skeletal
muscle. We show here for the first time sex-related differences in left ventricle
expression of miR-29b in mice subjected to aortic constriction.
Methods and results: Male and female mice were subjected to transverse aortic
arch constriction (TAC) or sham surgery. TAC mice developed similar degree of
fibrosis, regardless of sex. Myocardial miR-29b was extracted with NucleoSpin
and qPCR expression values were normalized to U6 snRNA. As expected in
a fibrotic process, myocardial expression of miR-29b was downregulated after
TAC, but only in males (Sham: 45.5±11.6; 1 week TAC: 11.9±5.1**; 4 week TAC:
24.0±7.2*). On the other hand, in females miR-29b was upregulated after TAC
(Sham: 4.7±2.4; 1 week TAC: 26.5±16.3*; 4 week TAC: 16.7±5.9**). Moreover,
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the expression of miR-29b in females (figure 1) correlated significantly and directly
with remodelling related genes (collagen III, R=0.65**; fibronectin, R=0.76***; and
myosin heavy chain-beta R=0.80***; linear regression).

Correlations of myocardial miR-29b.

Conclusion: We identified sex-related differences in left ventricle expression of
miR-29b which could suggest specific regulatory functions of miR-29b in cardiac
remodelling depending on the sex.

146 CA 125 as a novel clinical surrogate for heart failure with
preserved ejection fraction and an independent
predictor for heart failure hospitalization in women

Y.J. Wu1, T.C. Hung2, H.I. Yeh1, J.Y. Kuo2, C.J. Hou2, C.L. Hung2.
1Department of Medicine, Mackay Medical College, New Taipei, Taiwan;

2Cardiovascular Medicine, Mackay Memorial Hospital, Taipei, Taiwan

Purpose: Carbohydrate antigen 125 (CA 125), a tumor marker for ovarian cancer,
has recently been reported to be correlated with the severity of systolic heart
failure. However, the relation between such marker and the presence of heart
failure with preserved ejection fraction (HFpEF) remains elusive.
Materials and methods: We studied totally 158 women who participated in
health evaluation between March to June, 2006 and were divided into three
groups: those with known heart failure according to Framingham’s criteria (HF-
pEF group, n=35, mean age: 57), those with at least one heart failure risk factors
(Intermediate group, n=78, mean age: 52), and another 45 subjects without any
systemic disease or risk factors for heart failure (Normal group, mean age: 47).
All subjects were confirmed to have a normal LV systolic function by echocar-
diography with additional evaluation for 2-dimensional echo-derived ventricular
mass, volume, left atrium diameter and mid-wall fractional shortening. Multivari-
ate analysis was performed to depict the independent association between serum
markers and the presence of heart failure. Hospitalization for heart failure during
4 years of follow-up was also analyzed.
Results: Our data demonstrated that HFpEF group had significantly higher lev-
els of CA 125, which perfectly paralleled the levels of N-terminal, pro-B type na-
triuretic peptide (NT-proBNP), a sensitive biomarker for the presence of heart
failure. The other tumor markers did not show any significant association. Fur-
thermore, worsened ventricular mid-wall function and enlarged left atrial (LA)
chamber size were also observed in the HFpEF group when compared to the
Normal group (p<0.05). After adjustment for clinical variables, this independent
association between CA 125 levels and HFpEF still remained strongly signifi-
cant (p<0.0001). Totally 18 subjects developed worsened heart failure requiring
hospitalization during follow-up period. CA 125 levels remained an independent
predictor for heart failure hospitalization (OR: 1.08, 95% CI: 1.02-1.15, p=0.012),
after the adjustment for NT-proBNP, LV mass, age, body mass index, hyperten-
sion, and coronary artery disease.
Conclusion: Serum CA 125 may serve as a novel biomarker for detecting the
presence of HFpEF and an independent predictor for the subsequent heart failure
hospitalization. This data implies that HFpEF patients with higher levels of CA 125
may need more intensive treatments to prevent future heart failure events.

147 Myocardial deformation at rest and stress and
relationship with aortic stiffness are gender-specific: a
dobutamine-stress magnetic resonance imaging study

V. Puntmann1, E. Nagel1, A.D. Hughes2, R. Gebker3, N. Gaddum1,
J. Mirelis3, C. Jahnke4, B. Schnackenburg3 , E. Fleck3, I. Paetsch4.

1King’s College London, Division of Imaging Sciences, London, United Kingdom;
2Imperial College London, London, United Kingdom; 3German Heart Center
Berlin, Berlin, Germany; 4University Hospital Aachen, RWTH, Internal Medicine
I, Cardiology, Pulmonology & Vascular Medicine, Aachen, Germany

Background: Women have increased aortic stiffness and reduced exercise tol-
erance with normal systolic function. We investigated gender differences of my-
ocardial deformation at rest and maximal dobutamine stress and their relations
with pulse wave velocity (PWV).

Methods and results: 76 subjects who underwent dobutamine-stress MR with-
out inducible ischaemia (men=42, mean age 63.2±8.9) were included. Myocardial
deformation (= total peak systolic strains) was quantified using feature-tracking.
At baseline, both genders displayed similar longitudinal deformation (men vs.
women, (mean±SD): 0.28±0.07 vs. 0.27±0.08, p=0.3), whereas women showed
a greater radial component (0.22±0.06 vs. 0.27±0.07, p=0.01). Resting PWV cor-
related inversely with longitudinal deformation in men (r= -0.47, p<0.01) but not
women (r=0.21, NS), and showed a positive correlation with radial deformation
in women (r=0.48, p=0.01) but not men (r=0.27, NS). At maximal stress (=85%
predicted maximal HR), women showed an increase of their radial strain (mean
differences±SD, men:-0.02±0.06 women:-0.05±0.08, p=0.007), with a decrease
of longitudinal deformation (-0.05±0.06 vs. 0.02±0.09, p=0.02). PWV at peak
stress correlated positively with longitudinal deformation in men (r=0.74, p<0.01),
and negatively in women (r= -0.78, p<0.01) (Figure) even when accounting for
changes in stroke volume and LV wall stress.

Figure 1

Conclusions: We demonstrate significant gender differences in deformation at
rest and maximum dobutamine stress and their relationship with PWV. In men
resting longitudinal function and aortic stiffness are interdependent, whereas at
stress PWV is determined by longitudinal deformation. On the contrary in women,
there is no such relationship at rest, whereas longitudinal function becomes inter-
dependent with aortic stiffness at stress.

148 Altered arterial haemodynamics during exercise in
elderly female hypertensives with poor stroke volume
reserve

A. Sahlen1, G. Abdula1, M. Norman1, A. Manouras2, L.H. Lund1,
K. Shahgaldi2 , L.Å. Brodin2, R. Winter2. 1Karolinska Institutet,

Stockholm, Sweden; 2Royal Institute of Technology (KTH), Stockholm, Sweden

Purpose: Elderly female hypertensive (EFH) patients are at risk of Heart Failure
with Preserved Ejection Fraction (HFpEF), a condition where stroke volume (SV)
does not increase with exercise. While poor vascular-ventricular interaction (VVI)
may contribute to HFpEF, mechanisms during exercise are unknown.
Methods: EFH patients (n=21, age 67±9 ys; 162±20 mmHg) were studied at
rest and during supine bicycle exercise (57±20 W) by echocardiography and
using radial arterial tonometry for analysis of aortic blood pressure (BP) wave-
forms (SphygmoCor, AtCor Medical). Patients were dichotomised into Res (SV
reserve present; n=11; range +15 to +100%) or NoRes (no SV reserve; n=10;
range +14 to -9%). We analysed end-systolic LV elastance ("contractility"; Ees;

Table 1. Data at rest and during light exercise

Variable Res NoRes Exerc Res Inter

cSBP, mmHg 143±12 to 156±10 156±27 to 176±23 0.01 0.05 NS
EDV, mL 91±26 to 106±26 100±22 to 101±29 0.01 NS 0.02
ESV, mL 28±16 to 21±11 46±15 to 46±14 NS 0.01 0.01
Ees, mmHg/mL 3.4 (2.5-4.0) to 4.2 (3.9-4.3) 3.3 (3.0-4.2) to 5.2 (4.8-6.0) 0.01 NS NS
Ea, mmHg/mL 2.3±0.5 to 2.1±0.5 2.5±0.8 to 3.0±0.8 NS 0.09 0.01
Zc, mmHg ·s/mL 0.06±0.02 to 0.08±0.03 0.10±0.03 to 0.12±0.06 0.03 0.02 NS
SVR, mmHg ·s/mL 1.36±0.18 to 0.56±0.14 1.72±0.63 to 0.97±0.18 0.01 0.01 0.01
C, mL/mmHg 0.6 (0.5-0.8) to 0.7 (0.6-1.0) 0.7 (0.4-0.8) to 0.4 (0.3-0.5) NS 0.06 0.03

cSBP = Central systolic BP; Exerc = Exercise; Res = Reserve present; Inter = Exercise × Reserve
interaction; p shown on right.
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Chen JACC 2001), effective arterial elastance ("lumped afterload"; Ea = stroke
volume (SV)/end-diastolic volume (EDV)) and the key components of Ea: aor-
tic characteristic impedance (Zc = pressure-to-flow ratio in early systole; derived
aortic pressure waveform vs. digitised flow from pulsed LVOT Doppler), systemic
vascular resistance (SVR = mean BP/cardiac output – Zc) and total arterial com-
pliance (C; analysed at end-systole as a function of pressure).
Results: Subgroups had similar changes in Ees but differential changes in LV
volumes, Ea and C (Table 1).
Conclusion: In EFH with intact SV reserve (Res), diastolic EDV reserve is
matched against arterial vasodilatory reserve. Failure of both produces a high-
pressure, high-impedance, low-flow circulatory state (NoRes) which may manifest
as HFpEF.

149 Gender differences in the prevalence of asymptomatic
left ventricular dysfunction and heart failure in the
elderly: a population-based study in central Italy

A. Boccanelli1, G.F. Mureddu1, N. Agabiti2, V. Rizzello1, G. Cesaroni2,
S. Masson3, F. Forastiere2 , G. Cacciatore1, F. Colivicchi4, R. Latini3.

1San Giovanni - Addolorata Hospital Complex, Rome, Italy; 2Department
of Epidemiolog, ASL RM E, Rome, Italy; 3The Mario Negri Institute for
Pharmacological Research, Milan, Italy; 4San Filippo Neri Hospital, Department
of Cardiology, Rome, Italy

Purpose: In Italy Heart failure (HF) accounts for about 200.000 acute hospital-
izations every year (88% among people aged 75+ years). We analysed data from
a large population-based cross-sectional study to assess the prevalence of both
preclinical and clinical HF in the elderly.
Methods: We used a regional population registry to identify a random sample
of 65-84 year old residents in the Lazio Region who live near eight Community
Hospitals. From June 2007 to January 2010, 40% of invited subjects agreed to
participate and 2001 entered the study. All subjects underwent a physical exami-
nation by a cardiologist, biochemistry/NT-proBNP assessment, 12 lead-EKG, and
Doppler echocardiography. Clinical diagnosis of HF was made according to the
European Society of Cardiology criteria. Systolic left ventricular dysfunction (LVD)
was defined as LV ejection fraction (EF)< 50%. Doppler-derived indexes of trans-
mitral flow, pulmonary veins flow and Tissue Doppler Imaging of the lateral mitral
annulus were used to define diastolic LVD.
Results: Mean age of participants was 72.9 years, 51.7% were men. EKG LV
hypertrophy (Perugia criteria) was lower in men (5.6%) than in women (8.8%,
p=0.007). The overall prevalence of HF was 6.7% (95%CI=5.6-7.9) with no differ-
ence between men (7.4%; 95%CI=5.8-9.1) and women (6.0%; 95%CI=4.5-7.5).
Similarly, the prevalence of HF with preserved LVEF did not differ between men
(4.7%; 95%CI=3.4-6.1) and women (5.1%; 95%CI=3.7-6.6) (p=0.689). A systolic
asymptomatic LVD was detected more frequently in men (2.0%; 95%IC=1.1-2.9)
than in women (0.5%; 95%IC=0.1-1.0; p=0.005) whereas the prevalences of ei-
ther diastolic LVD (men: 46.6%; 95%CI=43.4-49.8; women: 45.5%; 95% CI=42.2-
48.8) or diastolic asymptomatic LVD (men: 36.1%; 95%CI=33.0-39.2; women:
35.3%; 95% CI=32.2-38.5) were comparable between genders.
As expected NT-proBNP levels were lower in men (median value =80 pg/mL;
interquartile range=41-182 pg/mL) than in women (median value=103 pg/mL; in-
terquartile range =55-188 pg/mL, p<0.001) and were associated with increasing
severity of either systolic or diastolic LVD.
Conclusions: This population-based study provides novel information on the epi-
demiology of HF and asymptomatic LVD in the elderly that could be helpful to
re-assess the needs, the feasibility and the cost-effectiveness of HF screening in
the elderly in Italy.

HOW TECHNOLOGY CAN IMPROVE DIAGNOSIS OF
ARRHYTHMIAS

154 Duration of atrial fibrillation is the most influential
component left atrial tissue remodeling in atrial
fibrillation patients

T. Badger, N. Akoum, P.A. Anderson, T.S. Haslam, N.S. Burgon,
W.T. Chao, A. Petersen, C.J. Mcgann, E. Kholmovski, N.F. Marrouche.

University of Utah, Comprehensive Arrhythmia Research and Management
Center, Salt Lake City, United States of America

Background: Atrial fibrillation (AF) results in left atrial (LA) tissue remodeling
including increased fibrotic deposition and LA dilatation. However, the mech-
anism of what contributes most to this remodeling process is not well under-
stood. We evaluated the factors most influential in LA remodeling using delayed-
enhancement MRI (DE-MRI).
Methods: 487 patients underwent a DE-MRI scan. LA fibrosis was calculated us-
ing an algorithm based on LA wall pixel intensity distribution. We then compared
the degree of LA enhancement with different clinical characteristics, demograph-
ics, structural parameters and other co-morbidities. AF burden was calculated as
months since initial AF diagnosis. Patients were categorized based on the per-
centage of pre-existing LA enhancement seen on DE-MRI into one of four cate-
gories: Utah Class I (0-5% LA enhancement), Utah II (5-20%), Utah III (20-35%),
and Utah IV (>35%).

Results: There were significant differences between Utah Class for age
(p=0.009), female gender (p<0.001) and persistent AF (p<0.001). There was no
significant different between number of risk factors and/or any other clinical risk
factors across the different class. AF burden (months) was significant across the
Utah Classes (p<0.005): Utah I 29.9±46.8; Utah II 60.6±87.7; Utah III 94.5±9.8;
Utah IV 129.9±118.7. There were also significant differences between Utah Class
and LA volume (cm3), (p<0.005): Utah I 97.9±34.2; Utah II 98.0±39.7; Utah III
107.9±42.3; Utah IV 130.6±49.3. Multivariate analysis demonstrated age, female
gender and AF duration to being significant predictors of fibrosis. AF duration was
shown to be the most important predictor for fibrosis (p<0.005).
Conclusion: Duration of time since AF diagnosis was the most powerful predic-
tor of LA fibrosis as assessed with DE-MRI. Age and female gender were also
associated with higher levels of LA fibrosis.

155 Visualization of intra-QRS fragmented activation in
patients with hypertrophic cardiomyopathy and
life-threatening ventricular arrhythmia using
magnetocardiography

K. Sakane1, H. Takaki2 , H. Okamura1, T. Noda1, K. Satomi1, T. Aiba1,
W. Shimizu1, N. Aihara1, S. Kamakura1, M. Sugimachi2. 1National

Cerebral and Cardiovascular Center, Suita, Japan; 2National Cardiovascular
Center Research Institute, Osaka, Japan

Backgrounds: Several studies indicated that intra-QRS fragmentation (QRSf) on
ECG is a possible marker of lethal ventricular arrhythmias in ischemic and other
heart diseases, the origin, however, remains unclarified. We hypothesized that
patients with hypertrophic cardiomyopathy (HCM) who experienced ventricular
tachycardia (VT) or fibrillation (Vf) exhibit similar abnormalities, which can be vi-
sualized by high-resolution multi-channel (64-Ch) magnetocardiography (MCG).
Methods: In 11 HCM patients with narrow QRS (<120ms) and a history of VT
(n=6) and Vf (n=5), necessitating implantable cardioverter defibrillator (ICD) sub-
sequently, we examined the presence of QRSf on standard 12-lead ECG (500Hz)
and analyzed QRS current arrow mapping by using a 64-Ch MCG system (Hi-
tachi). We measured left ventricular (LV) conduction time defined as an interval
from QRS onset to LV End, the instant when the visualized LV leftward current
disappears. Healthy volunteers (n=40) served as Controls.
Results: In 10 of 11 patients, QRSf was found on ECG. MCG analysis revealed
that LV conduction time in HCM patients was markedly prolonged compared with
Controls (81±16 vs 51±5ms in Controls, p<0.001). During the period corre-
sponding to the appearance of QRSf on ECG, we recognized abnormal, com-
plicated current patterns (mostly, multi-directional currents appearing simultane-
ously, as shown in Figure) in 8/10.

Representative QRS maps.

Conclusions: Patients with HCM and a history of life-threatening ventricular ar-
rhythmias often showed intra-QRS fragmentation on ECG. This depolarization
abnormality can be noninvasively visualized on the 2-D current arrow mapping of
MCGs.

156 Risk of ventricular arrhythmias in patients with
idiopathic dilated cardiomyopathy can be identified by
left ventricular global strain

K.H. Haugaa1, B. Goebel2, T. Dahlslett3, K. Meyer2, C. Jung2,
A. Lauten2, H.R. Figulla2, T. Poerner2, T. Edvardsen1. 1Oslo University

Hospital & University of Oslo, Dept of Cardiology, Oslo, Norway; 2University
Hospital Jena, Department of Internal Medicine I, Jena, Germany; 3Oslo
University Hospital, Rikshospitalet, Oslo, Norway

Purpose: Identification of patients at risk of ventricular arrhythmias in patients
with idiopathic dilated cardiomyopathy (iDCM) is demanding. Indications for pri-
mary prevention ICD therapy are based on LV ejection fraction (EF) <35%. My-
ocardial strain by echocardiography can accurately quantify ventricular function.
We therefore hypothesized that global strain may be a better marker of ventricular
arrhythmias in patients with iDCM.
Methods: In all, 58 consecutive patients with iDCM were prospectively included.
QRS duration was recorded from ECG. By speckle tracking echocardiography,
global strain was calculated as average peak strain from a 16 LV segments model.
LVEF and body surface corrected LV mass were assessed from standard echo-
cardiography.
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Results: During 39 (16-63) months of follow up, 9 patients had arrhythmic events
defined as sustained VT or cardiac arrest. Global strain was reduced in iDCM
patients with arrhythmic events compared to those without (-7.2±5.9% vs. -
12.2±5.9%, p=0.02). iDCM patients with arrhythmias had higher LV mass index
(191±54 g/m2 vs. 149±42g/m2, p=0.01) and prolonged QRS compared to those
without arrhythmic events (138±38ms vs. 97±32ms p=0.002). EF was slightly
lower in those with arrhythmic events (32±15% vs. 41±15%, p=0.08). By ROC
analysis, global strain could better discriminate between those with and with-
out arrhythmic events compared to EF (AUC 0.79 (95%CI 0.63 to 0.95) vs 0.68
(95%CI 0.47 to 0.89) p=0.04) (Figure 1).

Figure 1. Identifying arrhythmic events in 58 pts.

Conclusions: Global strain, LV mass and QRS duration were markers of arrhyth-
mias in patients with iDCM. Global strain was superior to EF in identifying ar-
rhythmic events. Global strain by echocardiography may provide additional value
for risk assessment of ventricular arrhythmias in iDCM patients.

157 Results of MRI for diagnosis of arrhythmogenic right
ventricular dysplasia

D. O H-Ici, T. Hovasse, T. Unterseeh, Y. Louvard, M.C. Morice, J. Garot.
Cardiovascular Institute Paris-Sud (ICPS), Massy, France

Background: ARVDis a genetic cardiomyopathy characterizedclinically
by ventricular arrhythmias and progressive right ventricular (RV) dysfunction. The
histopathologic hallmark is fibro-fatty replacement of RVmyocardium. New criteria
have recently been developed to aid in the diagnosisof ARVD using Cardiac MRI
(CMR), however, the yield of these criteria inday-to-day clinical practise has not
yet been described.
Methods: All patientswho underwent CMR at ICPS to look for signs of ARVD
(tests, n = 306) between November 2009 and September 2010 were identified
through the use of the cardiology database. Previously, major and minor abnor-
malities were identified by the presence of RV dilatation (global or segmental), RV
micro-aneurysm, or regional hypokinesis. The revised criteria require the com-
bination of severe regional wall motion abnormalities (akinesis or dyskinesis or
dyssynchrony) with global RV dilatation or dysfunction (quantitative assessment).
For defining RV dilatation, we used the same cut-off values for original and revised
criteria.
Results: 306 patients with a suspicion of ARVD underwent CMR. 15 patients
(4.9%) were found to have previously unknown or underappreciated abnormalities
(cardiac defect causing right-to-left shunt 7, valvulopathy causing right ventricu-
lar (RV) dilation 5, right ventricularinfarct 1, pulmonary embolus 1, 1 accessory
papillary muscle in the RV). 1 exam was of unsatisfactory quality. There were no
adverse events, and all patients scheduled for examination completed the study.
Using the old criteria, 20 (6.5%) patients had major MRI criteria and 27 (8.8%)
other patients had abnormalities fitting the minor criteria.Using the new criteria,
17 Patients (5.5%) had major MRI criteria and 13 (4.3%) other patients had ab-
normalities fitting the minor revised criteria.
Conclusion: In a population of patients suspected of having ARVD, MRI abnor-
malities fitting major and minor criteria are infrequent. The number of abnormal-
ities has decreased using the revised criteria, this reduction is primarily driven
by the reduced number of minor abnormalities. The vast majority of patients will
have normal test results (85.3%). New and previously underappreciated cardiac
defects are not uncommon.

158 CE-CMR assessment of infarct tissue characteristics in
ICD recipients for primary versus secondary prevention
following myocardial infarction

M. Olimulder1, K. Kraaier1, M.A. Galjee1, M.F. Scholten1, J. Van Es1,
L.J. Wagenaar1 , J. Van Der Palen2, C. Von Birgelen3. 1Ziekenhuisgroep

Twente, Department of Cardiology, Enschede, Netherlands; 2University of
Twente, Department of Research Methodology, Measurement and Data Analysis,
Enschede, Netherlands; 3University of Twente, MIRA - Institute for Biomedical
Technology & Technical Medicine, Enschede, Netherlands

Purpose: Potential differences in infarct tissue characteristics between patients
with prior life-threatening ventricular arrhythmia vs. patients receiving prophylac-
tic implantabale cardioverter-defibrillator (ICD), may improve current risk stratifi-
cation in myocardial infarction (MI) patients, considered for ICD implantation.
Methods: We used contrast-enhanced (CE) cardiovascular magnetic resonance
(CMR) to assess potential differences in infarct tissue characteristics between
ICD recipients for primary and secondary prevention following MI. A total of 95
ICD recipients were included in this prospective study. Cine-CMR measurements
included left ventricular (LV) end-diastolic and end-systolic volumes (EDV, ESV),
ejection fraction (LVEF), wall motion score index (WMSI), and mass. CE images
were analyzed for core, peri, and total infarct size, infarct localization (according
to coronary artery territory), and transmural extent.
Results: In the primary prevention group (n=66), LVEF was lower (23±9 vs.
31±14%; P<0.01), ESV and WMSI were higher (223±75 vs. 184±97ml, P=0.04,
and 1.89±0.52 vs. 1.47±0.68; P<0.01), and anterior infarction was more fre-
quent (P=0.02) than in the secondary prevention group (n=29). There were no
differences in infarct tissue characteristics between patients treated for primary
vs. secondary prevention (p>0.6 for all). During 21±9 months of follow-up, 3 (5%)
patients in the primary prevention group and 9 (31%) in the secondary prevention
group experienced appropriate ICD therapy for treatment of ventricular arrhythmia
(P<0.01).

LVEF and infarcted tissue in both groups.

Conclusion: No difference was found in infarct tissue characteristics between
recipients of ICD for primary vs. secondary prevention, while secondary preven-
tion patients showed a higher frequency of applied ICD therapy for ventricular
arrhythmia.

159 New real-time loop recorder for diagnosis of
symptomatic arrhythmia via telemedicine

A. Roth1, E. Leshem-Rubinow1, J. Shacham1, E.Y. Birati1, N. Malov1,
M. Tamari2, M. Golovner2 . 1Tel-Aviv Sourasky Medical Center, Tel -
Aviv, Israel; 2SHL-Telemedicine, Tel-Aviv, Israel

Purpose: One disadvantage of current loop recorders is the long interval be-
tween recording an electrocardiogram (ECG), establishing a diagnosis, and tak-
ing appropriate medical measures. The "Cardio R" transmits cardiac recordings
by cellular communication at the push of a button. Users can concomitantly relay
symptoms, thereby providing a symptom/cardio-rhythm correlation. We hypothe-
sized that the "Cardio R" is capable of early detection of cardio-electrical events
that could account for patients’ symptoms.
Methods: This observational study was designed to evaluate patients who were
referred from community physicians/cardiologists for evaluation of various car-
diac symptoms that were not observed by regular office ECGs or traditional 24-
hour Holter cardiac monitoring. Transmitted recordings were instantly displayed
on a monitor for immediate diagnosis by the on-duty medical team at "SHL"-
Telemedicine’s call center. Abnormal tracings, especially when accompanied by
symptoms selected from the prepared list, enabled the staff to instruct the sub-
scriber, notify their physician, and/or dispatch a mobile intensive care unit to the
scene.
Results: Between January 2009–December 2010, 18,456 ECG transmissions
were received from 743 patients (mean±SD age 57±19, years, range 10-95; 61%
females) who completed a 1-month trial with the "Cardio R" device. There was a
mean of 36±25 transmissions/patient. Palpitations (n=505 patients), pre-syncope
(n=209 patients) and chest pain (n=29 patients) were the leading complaints. A
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total of 8,552 (46%) transmissions were made by patients who were in the midst
of experiencing the same cardiac complaint(s) for which they were referred: the
"Cardio R" device displayed a confirmatory disturbance in rhythm in 93% of these
cases. A mean period of 9 minutes (range 6-20) elapsed from transmission until
the recorded rhythm was interpreted. The interval between the time the "Cardio R"
became available for the patient’s use and the establishment of his/her diagnosis
was no longer than 2 days.
Conclusions: The "Cardio R" device enables prompt ECG confirma-
tion/exclusion of a probable arrhythmic cause of symptoms, enabling rapid in-
tervention for cardiac-relevant complaints.

HOW CAN THE MANAGEMENT OF SUBPOPULATIONS
BE IMPROVED?

160 Current practice in diagnosis and treatment of iron
deficiency and anaemia in chronic heart failure: a
European study

C. Mori1, M. Boehm2, A. Cohen-Solal3, J. Comin-Colet4, M. Cowie5,
A.P. Maggioni6, B. Pieske7, P. Ponikowski8, D. Mitchell1. 1Vifor Pharma,

Glattbrugg, Switzerland; 2University Saarland, Homburg/Saar, Germany;
3AP-HP - Hospital Lariboisiere, Paris, France; 4Hospital del Mar, Barcelona,
Spain; 5Royal Brompton Hospital, London, United Kingdom; 6ANMCO Research
Center, Florence, Italy; 7Medical University of Graz, Graz, Austria; 8Wroclaw
Medical University, Wroclaw, Poland

Purpose: Iron deficiency (ID) and anaemia are frequent complications in patients
with chronic heart failure (CHF) and associated with heart transplantation and
death. Prevalence of both ID and anaemia increases with advanced NYHA class.
A recent study (FAIR-HF) showed that intravenous (i.v.) iron can significantly im-
prove NYHA class, physical performance and quality of life in iron deficient CHF
patients with or without anaemia. This study aimed to evaluate current trends in
the diagnosis and treatment of anaemia and ID in patients with CHF.
Methods: From Jun-Sep 2009, cardiologists in 5 countries (France, Germany,
Spain, Switzerland, UK) completed records on their last five CHF patients treated
for anaemia within six months prior to the survey. Eligible cardiologists that were
recruited at random across the country had to spend >50% of working time on
patient-care and manage >10 CHF patients per month personally (at least 3 of
them for anaemia). Results are presented as median between and [range] across
countries.
Results: 1155 cases were recorded by 232 physicians (133 hospital- and 99
office-based). 59% [51-64%] of patients were male and 54% [37-57%] were >70
years old. Blood tests at diagnosis of anaemia and ID included haemoglobin (Hb,
84% [71-86%]), ferritin (51% [35-68%]) and transferrin saturation (TSAT, 9% [7-
10%]). Median Hb was comparable between countries (10.0 g/dL [9.2-10.3 g/dL]),
but ferritin (50 μg/L [18-62 μg/L]) and TSAT (28% [15-33%]) varied more. 43%
[39-65%] had an Hb <10 g/dL at diagnosis and 9% [6-11%] an Hb <8 g/dL; 71%
[58-89%] had ferritin <100 μg/L (absolute ID) and 33% [18-59%] a TSAT <20%
(functional ID).
Most patients received iron treatment 60% [38-79%]; however, apart from Switzer-
land (26%), only a very small proportion of patients received intravenous (i.v.)
iron (3% [2-6%]). Erythropoeisis-stimulating agents were given in 20% [6-28%] of
cases and 23% [13-26%] of patients received blood at some stage in their treat-
ment. The main reason for choosing i.v. iron was its "quick onset of action" (43%).
Oral iron was considered as ‘well established product’ (47%) which is "easy and
convenient to use" (47%).
Conclusions: Management of ID and anaemia in CHF patients varies consider-
ably among European countries. Despite the role of chronic inflammation in CHF
patients and in iron homeostasis, assessment of iron status is mainly based on
the acute phase protein ferritin instead of TSAT. Furthermore, only a minority of
anaemic CHF patients receives i.v. iron. Thus, the growing evidence on the pos-
sible clinical benefit of i.v. iron in CHF patients needs to be broadened.

161 Diagnostic accuracy of amino terminal segment of
B-type natriuretic peptide (NT-proBNP) compared with
the electrocardiogram in detecting left ventricular
hypertrophy of hypertensive origin

H.J. Andrade Gomes, P. Morillas, J. Quiles, J. Castillo, J. Roldan,
I. Mateo, P. Agudo, B. Miralles, M. Masia, V. Bertomeu. University Hospital of
San Juan, San Juan De Alicante, Spain

Purpose: The presence of left ventricular hypertrophy (LVH) in hypertensive pa-
tients increases the cardiovascular risk. Despite its low sensitivity, the electrocar-
diogram (ECG) is the most used method for diagnosis of LVH due to low accessi-
bility of the echocardiography. The aim of our study is to analyze the capability of
amino terminal segment of B-type natriuretic peptide (NT-proBNP) for the screen-
ing of LVH in patients with hypertension and to compare with the EKG.
Methods: We studied 336 consecutive hypertensive outpatients with 12-lead
ECG, echocardiography to calculate left ventricular mass (LVM) and laboratory
studies including determination of NT-proBNP. LVH by ECG was defined accord-
ing to Cornell and/or Sokolow-Lyon criteria. Patients with atrial fibrillation, left ven-

tricular systolic dysfunction (eyection fraction <50%) or significant valve diseases
were excluded.
Results: A total of 94 patients had LVH by echocardiography (28%). We found
a significant correlation between levels of NT-proBNP and LVM adjusted for body
surface area (r=0.41, p<0.001). The area under the ROC curve of NT-proBNP
for the diagnosis of LVH was 0.75 (confidence interval [CI] 95%: 0.70 to 0.80). A
cutoff point of 74.2 pg/ml had a sensitivity higher than the ECG (76.6% vs. 25.5%,
p<0.001) and higher negative predictive value (87.8% vs. 76.6%; p<0.001) in the
identification of LVH.

Comparison of NT-proBNP and ECG

Electrocardiogram NT-proBNP (>74.2pg/dl) p*

% 95% CI % 95% CI

Sensitivity 25.5 17.1–35.6 76.6 66.7–84.7 <0.001
Specificity 94.2 90.5–96.8 65.7 59.4–71.1 <0.001
Positive predictive value 63.2 46–78.2 46.5 38.4–54.6 <0.001
Negative predictive value 76.5 71.3–81.2 87.8 82.2–92.2 <0.001

*p value of comparative study using Mc Nemar test for paired data.

Conclusions: Plasmatic levels of NT-proBNP can be useful in screening of LVH in
hypertensive patients, improving significantly the capability of ECG and selecting
a group of patients who would not need the performance of imaging studies.

162 Impact of ace inhibitors and angiotensin II receptor
blockers on all-cause mortality in hypertension trials

M.E. Bertrand1, J.J. Mourad2, K.M. Fox3, E. Boersma4, L. Van Vark4.
1Hospital Regional University of Lille - Cardiological Hospital, Lille,
France; 2AP-HP - Hospital Avicenne, Bobigny, France; 3Royal Brompton

and National Heart Hospital, London, London, United Kingdom; 4Erasmus
Medical Center, Department of Cardiology, Rotterdam, Netherlands

Objective: Despite a well established efficacy ofangiotensin-converting enzyme
(ACE) inhibitors and angiotensin II receptor blockers (ARBs) to reduce a cardio-
vascular morbidity, their impact on all-causemortality in hypertensive patients is
uncertain.
Design and method: A pooled analysis of morbidity-mortality trials with a renin-
angiotensin-aldosterone system inhibitor in which at least two thirds ofpatients
had hypertension.
Results: 19 trials in 165 971 patients, of whom 92% were hypertensive, met the
inclusion criteria. The pooled results of 7 ACE inhibitor trials in 88 860 patients
demonstrated a significant reduction in all-cause death of 6% (HR, 0.94 (0.90-
0.98), P=0.007; Figure). No significant reduction in all-causemortality could be
demonstrated with ARBs in 12 trials featuring 77 111patients (HR, 0.99 (0.95-
1.04), P=0.75; Figure). No heterogeneity was found in treatment effect between
ACE inhibitors and ARBs (P for interaction 0.11).Interestingly, significant hetero-
geneity was found with respect to mortality reduction with different ACE inhibitors
(P for heterogeneity <0.001,I2 99%). Perindopril-based regimens were associ-
ated with a statistically significant reduction in all-cause mortality (HR, 0.87; 95%
CI, 0.81 to 0.94, P<0.0001),whereas the remaining ACE inhibitors were not. No
heterogeneity was observed with respect to the effects of the different ARBs.

Conclusion: ACE inhibition leads to a robust reduction in mortality in hyperten-
sive patients. Because of the high prevalence of hypertension this treatment may
result in a considerable number of lives saved.

163 Effect of enoximone on kidney function after cardiac
surgery: a propensity-matched analysis of 2425 patients

E. Angeloni, G. Melina, U. Benedetto, S. Refice, T. Hinna Danesi,
A. Roscitano, R. Sinatra. Sapienza University of Rome, Sant’Andrea
Hospital, Rome, Italy

Purpose: To evaluate the impact of a phosphodiesterase inhibitor such as enoxi-
mone on renal reperfusion injury after on-pump cardiac surgery.
Methods: A population of 2425 patients that underwent major cardiac surgery at
one Institution between May 2004 and November 2010 were reviewed. A Propen-
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sity score was built with 32 preoperative and operative characteristics and a 1:1
matching was performed to perform fair comparison of patients receiving or not
enoximone in the postoperative period. Renal function was evaluated by highest
Creatinine Clearance (CrCL) value reached and the Modification of Diet in Renal
Disease (MDRD) Study equation was calculated. Renal failure (RF) was defined
as CrCL<60ml/min.
Results: Propensity score-matching provided two cohorts of 712 patients each,
receiving or not enoximone infusion after surgery. Overall incidence of postopera-
tive RF was 157/1424 (11%), of which 99/1424 (7%) needed haemodialysis treat-
ment. Overall mortality rate was 1.8%(62/1424). The impact of postoperative RF
on mortality was statistically significant: 39/157 (24.8%) versus 23/1267 (1.8%);
p<0.0001. Overall CrCL was 59.7ml/min (95%CI:57.6 to 91.8ml/min). Highest
postoperative CrCL in patients who received or not enoximone was 63±30.1
and 53.5±26.1ml/min (p<0.0001), respectively. This founding was still confirmed
when MDRD Study equation was applied (58±25.7 and 49.2±21.6ml/min/1.73m2

for patients who received or not enoximone, respectively; p<0.0001).
Conclusions: Patients receiving postoperative infusion of enoximone showed a
statistically significant better renal function after cardiac surgery. Further studies
are needed to confirm our finding.

164 Microalbuminuria is the most integrated sign of
subclinical organ damage in uncomplicated
hypertensive patients

S. Villevalde, A. Milto, V. Moiseev, Z. Kobalava. Russian Peoples’
Friendship University, Moscow, Russian Federation

Objective: Microalbuminuria (MAU) and glomerular filtration rate (GFR) are the
signs of subclinical kidney damage and independent predictors of cardiovascular
morbidity and mortality. ESH-ESC guidelines (2007) list MAU as obligatory as-
sessment in hypertensive patients independently of diabetes mellitus presence.
The aim of the study was to investigate the relative role of MAU, cardiac and
vascular ultrasonography and carotid-femoral pulse wave velocity (PWV) for the
detection of hypertensive target organ damage and risk stratification.
Methods: In 576 non-diabetic hypertensive pts without established cardiovascu-
lar or renal disease (291 male, 53.0±10.1 years (M±SD), BMI 29.4±4.4 kg/m2,
38% smokers, BP 156±13/99±8 mmHg, serum creatinine 94.3±17.4 μmol/l)
MAU by albumin/creatinine urine ratio, GFR by MDRD formula, left ventricular
mass index (LVMI), carotid intima-media thickness (CIMT), carotid-femoral PWV
were assessed. Spearman and multiple regression analysis were performed.
P<0.05 was considered statistically significant.
Results: Prevalence of subclinical kidney damage, Echo left ventricular hyper-
trophy (LVH), CIMT >0.9 mm and/or plaque, carotid-femoral PVW >12 m/s was
37.5%, 46.3%, 23.6% and 25.7%, respectively. There was negative correlation
between GFR and LVMI (r= -0.28, p<0.001), end-diastolic relative wall thickness
(RWT) (r= -0.22, p=0.02), CIMT (r= -0.19, p=0.04) and PWV (r= -0.07, p>0.05).
There was positive correlation between albumin/creatinine urine ratio and LVMI
(r=0.46, p<0.001), RWT (r=0.31, p=0.01), CIMT (r=0.38, p<0.001), PWV (r=0.34,
p<0.001). Different signs of subclinical organ damage only partly cluster in the
same group of patients. The odds ratio (OR) of a microalbuminuric patient having
LVH and/or vascular damage is 19.5 (95% CI 5-82); the OR of a patient with LVH
having MAU and/or vascular damage is 7.25 (95% CI 3-16); the OR of a patient
with PVW >12 m/s having MAU and/or LVH and/or carotid thickening or plaque
is 3 (95% CI 1-4); the OR of a patient with CIMT >0.9 mm and/or plaque having
MAU and/or LVH and/or PVW >12 m/s is 2 (95% CI 1-4).
Conclusions: Microalbuminuria was the most integrated sign of subclinical organ
damage in uncomplicated hypertensive patients. Due availability, low cost and
high predictive value combined assessment of GFR by MDRD formula and MAU
should be the first step in detection of subclinical organ damage for cardiovascular
risk assessment. Cardiac and vascular ultrasonography for assessment of LVMI
and CIMT should be performed in patients without signs of subclinical kidney
damage.

SPECT – BEYOND DIAGNOSIS OF CORONARY
ARTERY DISEASE

194 Stress-induced diastolic dysfunction on myocardial
perfusion imaging is useful for detecting significant
myocardial ischemia in patients with 3-vessel coronary
artery disease

S. Takashima1 , M. Takamura1 , S. Ookura1, D. Kobayashi1 , S. Usui1,
H. Furusho1, S. Matsuo2, K. Nakajima2, S. Kaneko1. 1Kanazawa University,
Kanazawa, Japan; 2Kanazawa University Nuclear Medicine, Kanazawa,
Japan

Background: Gated single-photon emission computed tomography (SPECT)
myocardial perfusion imaging is well established to detect coronary artery dis-
ease (CAD). Recently, prolonged diastolic dysfunction following stress-induced
ischemia on Gated SPECT imaging has been reported. However, it is difficult
to find ischemia in the case of multivessel disease. Here we examined the effi-
cacy of stress-induced diastolic dysfunction on myocardial perfusion imaging for
detecting myocardial ischemia in cases with 3-vessel CAD.

Method: 34 patients with suspected CAD underwent post-stress and resting
gated SPECT. Myocardial perfusion was assessed with a 20-segment model, and
the changes in LV systolic and diastolic function were analyzed. The parameters
of myocardial perfusion (summed difference score (SDS)), ejection fraction (EF),
and diastolic function (one-third of early diastolic mean filling rate (1/3 MFR) were
calculated. The change rates of 1/3MFR and EF by stress were defined as �1/3
MFR and �EF, respectively. All the patients underwent coronary angiography,
who were divided in significant CAD group (s-CAD), that was defined as posses-
sion of >75% narrowing lesion angiographically, and not significant CAD group
(ns-CAD).
Result: In the all 34 patients, 3-vessel CAD was found in 18 patients. For all pa-
tients, SDS was significantly higher in s-CAD group (3.0±2.2) than in ns-CAD
group (1.5±1.6) (p=0.04). �1/3MFR in s-CAD group (-0.13±0.19) were tend
to be less than in ns-CAD group (-0.02±0.23) (p=0.16), and so were �EF (s-
CAD:-0.10±0.12 vs. ns-CAD:-0.04±0.09; p=0.11). Interestingly, in patients with
3-vessel disease, �1/3MFR was significantly lower in s-CAD group (-0.13±0.19)
than in ns-CAD group (0.26±0.01) (p=0.01). On the other hand, there was no dif-
ference in SDS and �EF between these two groups (s-CAD: 3.3±2.4 vs. ns-CAD:
2.0±0.0, p=0.48) (s-CAD: -0.13±0.14 vs. ns-CAD: -0.13±0.04, p=0.99) (respec-
tively). An �1/3MFR of <-0.10 was the best predictive cut off value, identifying the
patients with significant myocardial ischemia with sensitivities of 68% and speci-
ficity of 67% (area under the curve[AUC] was 0.64). These results indicate that
the prolonged diastolic dysfunction after stress may be a more sensitive marker
than perfusion imaging or the change of ejection fraction in patients with 3-vessel
disease, although further investigation should be required.
Conclusions: Stress-induced diastolic dysfunction on gated SPECT imaging
may be a novel marker for detecting significant myocardial ischemia in patients
with 3-vessel disease.

195 Feasibility of myocardial perfusion imaging with
radiation dose reduction by half

N. Zafrir, A. Gutstein, I. Mats, D. Belzer, Y. Hassid, A. Battler, A. Solodky.
Rabin Medical Center, Beilinson Hospital, Petah Tikva, Israel

Purpose: The accepted myocardial perfusion imaging (MPI) stress rest
study with technetium 99m agents is limited by high radiation dose 10-25 mSv.
Recently, several iterative reconstruction software was applied as part of image
processing in order to reduce acquisition time. The aim of this study is to assess
the feasibility of reducing technetium dose instead of reducing acquisition time
with "evolution for cardiac" software.
Methods: The study was done randomly, by one of 2 protocols. Protocol one
was the "accepted protocol" stress rest or rest stress study by accepted dose
injections of Tc sestamibi (low dose 8-12 mCi, high dose 24 -36 mCi) with time
acquisition and image processing performed as accepted. Protocol 2was the "half
dose protocol" that is performed with injection of half doses of Tc sestamibi and
processed by "revolution for cardiac" software. The radiation doses of technetium
99m were adjusted for each patient weight, and recorded by mCi, Becquerel’s
units and effective dose equivalent by milisieverts (mSv). The study was approved
by local Helsinki committee, each patient signed on inform consent.
Results: In the half dose protocol, 64 patients compared to 27 patients in the ac-
cepted protocol. The mean age, weight, BMI, and percentage of men and women
were similar in both groups. The mean radiation doses in patients with half dose
protocol were 5.75±0.99 mCi and 17.34±1.20 mCi compared to 12.68±5.76 and
32.52±3.02 the accepted radiation dose (p<0.001). Total effective dose for stress
rest study was 7.19±0.21 mSv in half dose protocol compared to 14.40±0.61 in
accepted dose protocol (p<0.001). All patients except one showed good image
quality. Third of the patients with half dose protocol, underwent stress only study
and were exposed to 1.9±0.19 mSv only.
Conclusions: MPI with radiation dose reduction by half is feasible with preserved
image quality. Further experience is needed in order to tailor dose radiation re-
duction per patient and assess its diagnostic accuracy.

196 Analysis of left ventricle dyssynchrony by phase
analysis of myocardial perfusion imaging GSPECT: one
year registry and short term follow-up

A. Solodky, A. Gutstein, I. Mats, D. Belzer, Y. Hasid, A. Battler, N. Zafrir.
Rabin Medical Center, Petah Tikva, Israel

Purpose: Recently, phase analysis software has been developed to assess me-
chanical left ventricular (LV) dyssynchrony from gated SPECT (GSPECT) my-
ocardial perfusion imaging (MPI) using the Emory Cardiac Toolbox. Phase pa-
rameters reported to correlate with wide QRS and low EF. Our aim is to examine
the relation of LV dyssynchrony with cardiac events [heart failure (HF) hospital-
ization and cardiac mortality] in a short follow-up.
Methods: During 2010, in 420 consecutive patients who referred to Tc ses-
tamibi GSPECT MPI, phase analysis software was applied. In the phase anal-
ysis, LV dyssynchrony was measured by phase standard deviation (SD) and his-
togram bandwidth (BW).Patients characteristics, risk factors of CAD and MPI and
phase analysis results, EF and functional class were analyzed. The patients were
followed-up for HF hospitalizations and cardiac mortality (147±85 days).
Results: See table for univariate analysis.
In a stepwise multivariate regression analysis, NYHA class (OR 3.57, CI 95%
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1.16-10.98) and SD of Phase analysis (OR 1.04, CI 95% 1.008-1.075) were the
independent predictors for cardiac events.

Table 1

Events (N=14) Control (N=406) p value

Age (years) 71.2±12 65.8±11 0.09
MPI Scar 13 (93%) 168 (41%) <0.01
Infarct Size (1–5) 3.9±1.7 1±1.5 <0.01
EF 28.9±10 52.9±14 <0.01
NYHA Class 2.7±0.8 1.53±0.7 <0.01
QRS width 129±42 93±25 0.01
SD 60.2±23 26.5±18 <0.01
BW 174.8±81 72.8±57 <0.01

MPI = myocardial perfusion imaging, EF = ejection fraction, SD = standard deviation of phase
analysis, BW = bandwidth of phase analysis.

Conclusions: In this registry, patients who referred to GSPECT with Phase anal-
ysis, the independent factors to predict events were NYHA class and SD of phase
analysis. Prolonged follow up and more cardiac events are needed to enforce
these results

197 Reduced myocardial
iodine-123-metaiodobenzylguanidine uptake: a strong
prognostic marker in familial amyloidotic
polyneuropathy

M.C. Azevedo Coutinho, N. Cortez Dias, I. Conceicao, G. Cantinho,
A. Bordalo E Sa, A.G. Almeida, M. De Carvalho, A. Nunes Diogo.

Hospital Lisbon North, Hospital Santa Maria, Lisbon, Portugal

Familial amyloidotic polyneuropathy (FAP) is an inherit form of amyloidosis char-
acterized by peripheral and autonomic neuropathy. Myocardial sympathetic den-
ervation assessed by I-123-metaiodobenzylguanidine (MIBG) imaging often pre-
cedes the neurological involvement. Liver transplantation is the only treatment
that halts the disease progression. We aimed to evaluate the prognostic accuracy
of MIBG imaging in predicting all-cause death in FAP patients (pts).
Methods: 143 pts with TTRVal30Met mutation (46±16yrs; 55% females), referred
for cardiac evaluation after FAP diagnose, underwent ambulatory blood pressure
(BP) and Holter monitoring, echocardiography and MIBG imaging. Survival was
determined by Kaplan-Meier curves and the prognostic accuracy of significant
variables in predicting all-cause mortality was assessed by Cox multivariate re-
gression.
Results: 94 pts had neurological involvement (electromyographic score: 27±26
and clinical score: 22±20). The heart-to-mediastinum (H/M) MIBG uptake ratio
was 1.8±0.4. Cardiac involvement was present in 69%: 45% had abnormal cir-
cadian BP pattern, 32% had conduction disturbances or arrhythmias and 42%
had increased septal thickness or diastolic dysfunction. During follow-up (57±40
months), 19 pts died (13%) and 43 (30%) were submitted to liver transplant. Pts
who died were older (53±17 vs. 45±15yrs, p=0.024) and had lower H/M MIBG
uptake (1.5±0.5 vs. 1.9±0.4, p<0.001). The independent predictors of the pri-
mary endpoint were H/M MIBG uptake lower than 1.81 [hazard ratio (HR): 4.82;
95%CI 1.36-17.2; p=0.015] and age (HR: 1.04; 95%CI 1.009-1.08; p=0.012). Sur-
vival was seven times lower in pts with reduced H/M MIBG uptake (Figure).

Conclusion: MIBG imaging is a powerful predictor of mortality in FAP pts and
should be used for guiding therapeutic decisions.

198 Diagnostic value of phase and left ventricular volumetric
analyses in the detection of multi-vessel coronary artery
disease as assessed by gated single-photon emission
computed tomography

S. Hida, T. Chikamori, H. Tanaka, Y. Igarashi, C. Shiba, Y. Usui,
T. Hatano, A. Yamashina. Tokyo Medical University, Tokyo, Japan

Background: Although stress-induced LV wall motion abnormality is a well-
known marker for extensive CAD, no study was performed to evaluate whether
the changes of post-exercise LV volumetric and phase analyses as assessed by
gated SPECT may have incremental diagnostic value over conventional perfusion
analysis to detect multi-vessel CAD.
Methods: 278 patients with suspected or known CAD underwent gated SPECT
after exercise and at rest. All of the patients underwent coronary angiography
within 3-months of gated SPECT. Myocardial perfusion was assessed with a 20-

segment model, and the changes in LV volume with exercise stress were ana-
lyzed. LV mechanical dyssynchrony was evaluated using the SyncTool, and phase
SD and histogram bandwidth were derived.
Results: In 128 patients with multi-vessel CAD, summed stress score (19.0±11.3
vs 11.0±9.1; p<0.0001), summed difference score (10.4±7.1 vs 4.8±5.3;
p<0.0001), post- exercise increase in end-diastolic volume (EDV) (3.5±8.7ml
vs -1.9±8.0ml; p<0.0001), increase in end-systolic volume (ESV) (7.1±8.5ml
vs -0.3±4.7ml; p<0.0001), decrease in ejection fraction (EF) (4.5±5.2% vs
0.5±4.3%; p<0.0001), increase in phase SD (8.6±7.6°vs 0.6±6.6°; p<0.0001)
and increase in histogram bandwidth (27.7±29.7°vs 3.3±13.2°; p<0.0001) were
greater than in 150 patients with insignificant or single-vessel CAD. To detect
multi-vessel CAD, summed stress score of ≥14 and summed difference score
of ≥9 showed sensitivity of 63%, 52% and specificity of 70%, 81%, while in-
crease in EDV ≥5ml, increase in ESV ≥5ml and decrease in EF ≥5%, increase in
phase SD ≥4.4° and increase in bandwidth ≥14° after exercise had sensitivities
of 58%, 65%, 52%, 74%, 68% and specificities of 71%, 89%, 84%, 84%, 91%, re-
spectively. The multivariate analysis revealed that the combination of post-stress
increase in ESV (OR=8.9 [95%CI:3.3-24.1]), increase in phase SD (OR=7.1
[95%CI:3.0-16.8]), increase in histogram bandwidth (OR=4.7 [95%CI:1.9-11.7])
and a summed difference score (OR=2.6 [95%CI:1.1-6.2]) best identified multi-
vessel CAD, with sensitivity of 81% and specificity of 90% (chi-square=212.7),
compared with summed difference score only (sensitivity 52%, specificity 81%,
chi-square=35.1).
Conclusions: The addition of changes of post-exercise LV volumetric and phase
analyses, which evaluate exercise-induced LV dilation and dyssynchrony, on con-
ventional perfusion analysis, helps better identify patients with multi-vessel CAD.

199 Activated platelets in carotid artery thrombosis in mice
can be selectively targeted in vivo with SPECT-CT using
a radiolabeled single chain antibody

T. Heidt1, F. Deininger2, K.H. Peter3, J. Goldschmidt4, I. Neudorfer1 ,
W. Weber2, P. Meyer2, C. Bode1, M. Behe2, C. Von Zur Muehlen1.

1Albert-Ludwig University of Freiburg, Department of Cardiology and
Angiology, Freiburg, Germany; 2Albert-Ludwig University of Freiburg, Freiburg,
Germany; 3Baker IDI Heart and Diabetes Institute, Melbourne, Australia;
4Otto-von-Guericke University of Magdeburg, Magdeburg, Germany

Introduction: Activated platelets are key players in atherosclerosis and
atherothrombosis. They can befound on the surface of inflamed, rupture-prone
and ruptured plaques as well as in intravascular thrombosis. Targeting their gly-
coprotein IIb/IIIa (gp IIb/IIIa) receptor with molecular imaging allows for specific
detection of platelet activation. However, the challenge of targeting functional
epitopes on vessel walls is the small quantity of contrast agent delivered to ar-
eas of interests under arterial shear stress conditions. Therefore, by applying
highly sensitive SPECT-CT imaging we here evaluated non-invasive in vivo imag-
ing of activated platelets in carotid artery thrombosis. Using 111Indium-labelled
single-chain antibodies we hereby selectively targeted ligand-induced binding
sites (LIBS) on the activated gp IIb/IIIa-receptor.
Methods and results: LIBS- or control-antibody were conjugated to DTPA and
labelled with 111Indium (111In-LIBS/ 111In-Control). After induction of a wall ad-
herent non-occlusive thrombosis of the right carotid artery in mice using ferric
chloride, 111In-LIBS (n=4) or 111In-control (n=4) were injected intravenously.
First, detailed anatomical information of the neck region including the exact lo-
cation of the carotid arteries was received through a CT angiogram of the neck
region using iodinated intravascular contrast. Afterwards, SPECT analysis of the
same area was conducted and images were reconstructed and fused with CT
data according to an externally placed three dimensional fiducial marker. Pres-
ence of a relevant but non-occlusive thrombosis was proven by histology of the
carotid artery sections. Comparing the target-to-background ratio of the injured
carotid artery in the presence of a relevant thrombosis showed a significant in-
crease after application of 111In-LIBS (mean ratio 1.99±0.36) opposed to 111In-
control (mean ratio 1.1±0.24); p<0.01.
Conclusions: After having previously depicted activated platelets radiographi-
cally by targeting its activated gp IIb/IIIa receptor in vitro and ex vivo we were
now able to show the potential of nuclear imaging approaches to detect wall-
adherent arterial thrombosis with high sensitivity in vivo. These results encourage
further studies to elucidate the role of activated platelets in plaque pathology and
atherosclerosis, and might be of interest for further developments towards clinical
application.
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P238 Fish oil for the secondary prevention of cardiovascular
events: a meta-analysis

G.M. Zabat, R.B. Lio, E.C. Villaverde, N. Nicodemus. Philippine
General Hospital, Manila, Philippines

Coronary Heart Disease iscurrently the leading cause of morbidity and
mortality worldwide. Two meta-analyses have already supported the effective-
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ness of fish oil on dyslipidemia and in reducing cardiovascular outcomes. This
meta-analysis aims to determine the efficacy of fish oil in reducing cardiovascular
events, specifically sudden cardiac death, fatal and non-fatalmyocardial infarction,
unstable angina pectoris, need for revascularization, restenosis rate after percu-
taneous transluminal coronary angiography (PTCA), combined major coronary
events, and all-cause mortality.
All randomized, controlled trials assessing the effects of fish oil as secondary pre-
vention of cardiovascular events among adults are included in this study. There
is no racial or gender preference. Studies on primary prevention and diet-based
strategies were excluded. The outcomes of the included studies are cardiovascu-
lar deaths, fatal or non fatal myocardial infarction, unstable angina, need for revas-
cularization and restenosis. A thorough search of available online databases was
done using the search terms fish oil [MeSH] and myocardial ischemia [MeSH].
The search was limited to all RCTs among adults done from 1990 to present.
Three authors reviewed and critically appraised each article to assess for possi-
ble inclusion in this review. Agreement of 2 out of 3 authors qualifies a study to
be included. Two major outcomes and 6 sub-outcomes were assessed. Mantel-
Haenzel statistical analysis of fixed effects to compute the risk ratio using the
program Review Manager 5 was used to compute for the risk ratios and to gener-
ate the forest plots. 95 abstracts were screened,eventually excluding 88 articles.
The remaining 7 articles were critically appraised and were included in this meta-
analysis.
The risk of major coronary events is lower with the use of fish oil (RR 0.83 CI:
0.75,0.91), however, the studies included for this outcome were significantly het-
erogenous (I2=79%, P=0.0001). Thus subgroup analyses were done for several
sub-outcomes. Fish oil was found to be significant in reducing sudden cardiac
deaths (RR 0.62, CI: 0.47, 0.83, I2=36%) and fatal MI (RR 0.70, CI: 0.56, 0.87,
I2= 0%). Fish oil was however found to be non-significant in preventing non-fatal
MI, revascularization and restenosis. Prevention of all cause mortality was also
significant in the fish oil group (RR 0.79, CI: 0.69, 0.92, I2= 0%).
In conclusion, fish oil supplementation is found to have significant benefit in the
secondary prevention of sudden cardiac death, fatal MI and all-cause mortality.

P239 Beneficial effects of therapeutic hypothermia after
cardiac arrest: beyond the “Hawthorne effect”

J. Bro-Jeppesen1, J. Kjaergaard1, F. Pedersen1, M. Wanscher2 ,
S. Nielsen3, J. Moller1, C. Hassager1. 1Rigshospitalet - Copenhagen
University Hospital, Heart Centre, Department of Cardiology,

Copenhagen, Denmark; 2Rigshospitalet - Copenhagen University Hospital,
Heart Centre, Department of Anaesthesia, Copenhagen, Denmark;
3Rigshospitalet - Copenhagen University Hospital, Centre of Head and
Orthopaedics, Copenhagen, Denmark

Purpose: Therapeutic hypothermia (TH) has been widely implemented in sur-
vivors remaining comatose after out of hospital cardiac arrest (OHCA) as recom-
mended by the International Liaison Committee on Resuscitation. Implementation
of early goal directed protocols for post-resuscitative care with TH and revascu-
larization has improved the outcome after OHCA compared to historic controls.
The enthusiasm of implementing new treatment strategies can itself affect out-
come, known as the "Hawthorne effect". This study evaluates the outcome of TH
in two time periods after implementation of TH at a tertiary heart centre to access
whether the effect of TH was sustained over time or was possible an effect of a
"Hawthorne effect".
Methods: We prospectively studied and compared comatose survivors (n=185)
of OHCA with Return of Spontaneous Circulation (ROSC) consecutively admitted
to the ICU in two 2-year periods after implementation of TH; hypothermia period
1 (HT1), (n=94) and hypothermia period 2 (HT2) (n=91). Cerebral Performance
Category (CPC) at hospital discharge was evaluated with Chi-square test and
Cochran-Armitage test for trend. Long-term survival (180 days) was assessed
using proportional hazard analysis.
Results: There was no difference in age (63±14 vs. 61±13, NS), but bystander
CPR (74% vs. 42%, p<0.0001) was performed more frequently in the HT2 com-
pared to HT1. The cause of cardiac arrest was more frequently acute myocardial
infarction (63% vs. 37% p<0.0006), with a subsequent more frequent use of acute
(<24 h after OHCA) coronary angiography (52% vs. 36% p=0.03). Mean time to
ROSC was significantly longer in the HT2 compared to HT1 (21 min vs. 14 min,
p<0.0004). Good cerebral outcome at hospital discharge was found in 59% and
58% in the HT2 and HT1 (NS). Adjusted proportional hazard analysis found that
long-term survival was not statistical different in period HT2 compared to HT1
(1.2, CI 0.7-2.0, p=0.52).
Conclusions: The improved cerebral outcome was maintained in the two periods
after implementation of TH, despite prolonged time to recovery of circulation in the
most recent period. This suggests a sustained effect of therapeutic hypothermia
on cerebral outcome beyond the "Hawthorne effect".

P240 Electrophysiologic effects of therapeutic hypothermia,
low risk of proarrhythmia

P. Lebiedz, A. Samol, J. Meiners, H. Reinecke, J. Waltenberger,
L. Eckardt. University Hospital of Muenster, Muenster, Germany

Introduction: Induced mild therapeutic hypothermia (MTH) has been
shown to be an effective means for improving neurologic outcome after out-of-

hospital resuscitation and has therefore been implemented in international guide-
lines. Adverse events are rare, but arrhythmias and bleeding complications have
been reported. We performed an observational study investigating the physiolog-
ical and pathological reactions as well as electrophysiological changes occurring
during therapeutic hypothermia.
Methods and patients: A total of 105 consecutive comatose survivors of out-of-
hospital cardiac arrest admitted to our institution between June 2005 and January
2011 underwent therapeutic hypothermia after exclusion of contraindications. We
analyzed the preclinical course as well as changes in ECG and occurring ar-
rhythmias as well as heart rate, blood pressure, body temperature and laboratory
parameters before, during and after therapeutic hypothermia.
Results: The study included 105 consecutive patients. We found a significant
decrease of heart rate (85/min ± 23.4 at admission; 59.5/min ±20.7 during hy-
pothermia, p<0.01) as well as significant prolongation of PQ (0.17 sec ± 0.038
before → 0.182 sec ± 0.05 during, p<0.05; 0.182 sec ± 0.05 during → 0.169 sec
±0.04 after hypothermia, p<0.01) and QTc (0.472 sec ±0.047 before → 0.488
sec ±0.051during, p<0.05; 0.488 sec ±0.051 during →0.462 sec ±0.053 after
hypothermia, p<0.01). Only one patient developed ventricular fibrillation during
hypothermia. We could not detect hypothermia induced significant changes in
electrolytes (sodium, potassium) nor pathologic alterations of coagulation param-
eters. Bleeding complications such as pulmonary bleeding, bleeding from punc-
ture lesions or bleeding with need for blood transfusion occurred only in three
cases (2.9%).
Discussion: Although therapeutic hypothermia led to significant prolongation of
PQ- and QTc intervals, the reduced repolarisation reserve was not found to cause
relevant proarrhythmia. Thus, from an electrophysiologic standpoint therapeutic
hypothermia requires careful monitoring but carries a low risk of life-threatening
arrhythmias.

P241 Biochemical markers of collagen I/III synthesis and
collagen formation/degradation: their relation to
life-threatening ventricular arrhythmias in ICD
recipients with heart failure

P. Flevari1, G. Theodorakis2 , D. Leftheriotis1, C. Kroupis1,
F. Kolokathis1, K. Dima1, D. Kremastinos1, M. Anastasiou-Nana1. 1Attikon
University Hospital, Athens, Greece; 2Henry Dunant Hospital, Athens, Greece

Purpose: Pathological collagen remodeling and fibrosis have been involved in
the pathogenesis of sudden cardiac death. Purpose of this study was to inves-
tigate, in clinically stable patients with heart failure and an ICD, the relationship
between life-threatening ventricular arrhythmias and biochemical cardiac collagen
turnover indexes expressing as closely as possible the derangement in collagen
physiology, which is observed in heart failure.
Methods: Seventy-four patients were included, all with an ICD and clinically sta-
ble heart failure due to coronary artery disease (n=42) or dilated cardiomyopathy
(n=32), mean aged 56±5 years, NYHA class I-II, LVEF 33±3%. All had an im-
planted ICD for secondary (n=46) or primary prevention of sudden death. They
were under optimized therapy for heart failure. Patients with ventricular arrhyth-
mias related to unstable coronary artery disease or heart failure deterioration
were excluded. We assessed: i) markers of collagen type I and III synthesis and
their ratio: procollagen type I carboxyterminal peptide (PICP), procollagen type III
aminoterminal peptide (PIIINP), and PICP/PIIINP, ii) markers of collagen degra-
dation, degradation inhibition and their ratio: matrix metalloproteinase-9 (MMP-
9), tissue inhibitor of matrix metalloproteinase 1 (TIMP-1), and MMP/TIMP, re-
spectively. We also estimated left ventricular ejection fraction (LVEF). Following
blood drawing for the assessment of biochemical markers (by ELISA), they were
prospectively followed-up for one year. At the end of this period, the number of
clinical episodes necessitating appropriate therapeutic interventions for ventricu-
lar tachyarrhythmias faster than 170 bpm was related to the assessed parame-
ters. Multiple stepwise regression was used for analysis.
Results: A significant relation was observed between the number of episodes
necessitating therapy and i) the ratio between markers of collagen type I and
III synthesis PICP/PIINP (p<0.01), ii) the ratio between markers of myocardial
collagen deposition and degradation MMP/TIMP (p<0.05). No significant relation
was observed between arrhythmic burden and LVEF, PICP, PIIINP, MMP-9, or
TIMP-1.
Conclusions: In patients with heart failure due to ischaemic or dilated cardiomy-
opathy, biochemical markers indicative of an increased collagen I/III synthesis
as well as deranged equilibrium in myocardial collagen deposition/degradation
are related to life-threatening ventricular tachyarrhythmias. Further studies are
needed to investigate their predictive ability – possibly in association with other
noninvasive tests.

P242 Predictors of atrio-ventricular conduction disease,
long term outcomes and a strategy to prevent sudden
cardiac death in patients with myotonic dystrophy
types 1 and 2

A. Ha1, M. Tarnopolsky1 , G. Bergstra1, A. Al-Qubbany1, J. Healey2.
1McMaster University, Hamilton Health Sciences, Hamilton, Canada; 2Population
Health Research Institute, McMaster University, Hamilton, Canada

Purpose: Cardiac conduction disease is common in patients with myotonic
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dystrophy (DM). Patients with DM have an annual mortality of approximately
3.5%, one-third of which is sudden. Strategies to reduce sudden death are
needed.
Methods: A retrospective cohort study was performed of 211 patients with DM
type 1 (DM1) and 25 DM type 2 (DM2) followed at a single tertiary centre. Clini-
cal and electrocardiographic (ECG) characteristics were collected along with nu-
cleotide repeat length to determine their relationship to conduction disease. A
severe ECG abnormality was defined according to established criteria, as a PR
interval of ≥ 240 msec or QRS duration of ≥ 120 msec.
Results: A severe ECG abnormality was found in 24% of DM1 patients and 17%
of DM2 patients. Among DM1 patients, those with a severe ECG abnormality
were older and more likely to have cardiovascular disorders, a higher number of
nucleotide repeats, and a family history of sudden cardiac death or pacemaker im-
plantation (Table 1). DM2 patients with a severe ECG abnormality were older and
more likely to have cardiovascular diseases. Pacemakers or defibrillators were
implanted in 32 patients (14%); prophylactically in 87%. During the mean follow-
up of 51±44 months, 11 patients died (1.1% per year). Sudden cardiac death
occurred in only 2 patients, both of whom had severe ECG abnormality.

Table 1. Characteristics of DM1 patients

Characteristics Patients with a Patients without a p-value
Severe ECG Severe ECG

Abnormality (n=45) Abnormality (n=144)

Age 41.6±14.6 35.4±12.6 0.006
Hypertension 13.3% 4.2% 0.028
Coronary Artery Disease 6.7% 1.4% 0.05
Atrial Tachycardia or Atrial Fibrillation 6.6% 0.7% <0.001
Family History of Pacemaker 20.0% 0.7% <0.0001
Family History of Sudden Cardiac Death 26.7% 5.6% <0.0001
PR interval (msec) 219±64 174±23 <0.0001
QRS width (msec) 127±26 96±10 <0.0001
CTG Repeat Length 689±451 474±322 0.01

Conclusions: In DM1, atrio-ventricular conduction disease is associated with in-
creasing age, concomitant cardiovascular disease, nucleotide repeat length and
family history. The use of prophylactic pacemakers may help minimize the risk of
sudden cardiac death.

P243 Lay responders triples survival from out of hospital
cardiac arrest in the Italian early defibrillation project
Progetto Vita

D. Aschieri1, V. Pelizzoni1, G.Q. Villani1, A. Cavanna2, D. Toscani2 ,
E. Bonibaldoni2, A. Barbieri1, S. Nani2, A. Capucci3. 1Guglielmo

Da Saliceto Hospital, Department of Cardiology, Piacenza, Italy; 2Emergency
Medical System, Piacenza, Italy; 3Clinica Cardiologica,Università degli Studi di
Ancona, Ancona, Italy

This is a prospective observational study on out-of-hospital sudden cardiac ar-
rest therapy organized in the italian city of Piacenza, where a two tiered system
of early defibrillation called "Progetto Vita" (PV) was organized within a tradi-
tional Emergency Medical System (ACLS-ambulance) and ambulance of volun-
teers (BLS-ambulance). Lay volunteers were trained to use only the automated
external defibrillator (AED) (PV-AED) without performing Cardio-Pulmonary Re-
suscitation (BLS).
Objective: To evaluate survival rate from out-of-hospital cardiac arrest in this
particular setting of early defibrillation program after a decade from the project
onset.
Methods: Data were collected with the use of a database according to the
Ulstein-style for all cases of out of hospital cardiac arrest from June 1999 to June
2010. Data collection include the cardiac electrical registration recorded by the
paddle electrodes of AED positioned in a type lead II, the vocal record of res-
cuers voices support and the time of all the intervention.
Results: Among 2434 dispatched sudden cardiac arrest, ventricular fibrillation
(VF) was recorded as primary rhythm in 323/2434 pts (13,3%) with a total sur-
vival rate from VF of 74/323 (22,9%). In the city (1 AED/1272 inhabitants) where
Progetto Vita system is mostly operative, survival rate was higher for VF pts
treated by PV-AED compared to pts treated by ACLS-ambulance alone (63,3% vs
16,4%; p<0.05) or BLS-ambulance (63,3% vs 21,1%; p<0.05). In the county (1
AED/2733 inhab.) where the system did operate mostly through BLS-ambulances
and ACLS-ambulance the survival rate from VF was similar in pts treated by BLS-
ambulance and ACLS-ambulance (21,1% vs 16,4%; p= ns). Time from call to first
shock was shorter (5,5 + 3,8 min) in PV-AED compared to BLS-ambulance group
(6,8 + 3,8 min) or to ACLS-ambulance (7,0 + 3,7 min) with therefore a confirmed
significant relationship between survival rate and time to shock.
Conclusions: PV-AED only trained to defibrillate saved more pts in VF cardiac
arrest than ACLS ambulance because of a mean of 2 minutes earlier arrival. The
extensive use of AED by lay volunteers saved up to 63,3% of VF cases that was
almost three-fold compared to ACLS-ambulance or BLS-ambulance alone. BLS
training does not influence survival when AED is applied early after collapse.

P244 The importance of expert cardiac pathology for the
investigation of sudden cardiac death; results from a
fast track cardiac pathology service in the UK

S.V. Noronha1, K. Ohta-Ogo1, E.R. Behr2, M. Papadakis2, W. Banya3,
J. Wells1, A. Cox4, S. Cox4, S. Sharma2, M.N. Sheppard3. 1Imperial

College London, London, United Kingdom; 2St George’s University of London,
London, United Kingdom; 3Royal Brompton and Harefield NHS Trust, London,
United Kingdom; 4Charity Cardiac Risk in the Young (CRY), London, United
Kingdom

Purpose: To report the results of an innovative fast track cardiac pathology ser-
vice for victims of sudden cardiac death (SCD) in the UK.
Methods: A prospective non-case control observational study of sudden cardiac
death (SCD). Detailed histopathological examination of cardiac tissue of victims
of SCD referred by coroners and pathologists throughout the UK was performed
and pathological data were recorded.
Results: The majority of cases were young males (66%, 2:1), median age 31
years. Most deaths took place at home (57%) and mainly during sleep. The main
cardiac pathological diagnoses were normal heart (n=320) (indicating possible
channelopathy), cardiomyopathy (n=205) and coronary artery pathology (n=71)
(27% of which was non-atherosclerotic). The most common cardiomyopathies
were: idiopathic LVH (n=54), HCM (n=42), ARVC (n=29) and obesity related car-
diomyopathy (n=29). In a sample of 200 consecutive cases of SCD, a cardiac
histopathological diagnosis was provided by referring pathologists in 158 cases,
but in 40% (κ=0.49) this differed from the final diagnosis by MNS. Referring
pathologists were more inclined to diagnose pathology rather than designate the
heart as normal, attributing isolated fatty infiltration of the right ventricle to ARVC
and left ventricular hypertrophy in the absence of myocyte disarray to HCM.
Conclusion: This large prospective study highlights the importance of inherited
cardiac disease as indicated by at least 75% of our referrals of SCD. It also high-
lights disparity in diagnoses between pathologists which is of major importance
in screening families. We are able to provide a prompt service nationwide help-
ing families come to terms with a traumatic event and facilitating the referral and
evaluation of 1st degree relatives to specialist inherited cardiac diseases clinics,
in an attempt to prevent further tragedies.

P245 The Japanese registry of CPR for in-hospital cardiac
arrest (J-RCPR)

H. Yokoyama, H. Nonogi. National Cardiovascular Center, Suita,
Osaka, Japan

Background: In-hospital cardiopulmonary arrest (CPA) is an important
matter. However, limited data are available in-hospital CPA in Japan.
Methods: Data was collected in 6 major categories of variables: facility data, pa-
tient demographic data, pre-event data, event data, outcome data, and quality
improvement data in the J-RCPR. The patients with in-hospital CPA were regis-
tered prospectively from 12 hospitals, during January 2008 to December 2009 in
Japan. All patients, hospital visitors, who experience a cardiopulmonary resusci-
tation event defined as either a pulselessness or a pulse with inadequate perfu-
sion requiring chest compressions and/or defibrillation of ventricular fibrillation or
pulseless ventricular tachycardia were registered with J-RCPR.
Results: 491 adults (71.0yo, M/F 310/180) enrolled. The prevalence of VF/VT as
first documented rhythm was 28.3%, asystole was 30.0% and PEA was 41.7%.
ROSC (return of spontaneous contraction) was 64.7%, rates of survival on 24 hr
after CPA was 50.2%, and rates of good neurological out come at 30 days after
CPA was 21.4%. The rate of ROSC, the proportion of 30-day survival, and the
proportion of favorable 30-day neurological outcome with a CPC score of 1 or 2
were 79.3%, 46.0% and 40.1%, respectively, in patients with pulseless VT/VF;
65.5%, 23.7%, and 17.3%, respectively, in patients with pulseless electrical ac-
tivity; and 49.7%, 17.2%, and 9.0%, respectively, in patients with asystole. Imme-
diate cause(s) of event were arrhythmia 31.0%, hypotension 15.9%, and acute
respiratory insufficiency 26.3%. 67.1% of the patients were confirmed alive within
10 min before CPA.

Figure 1

Conclusion: This study reported of in-hospital CPA in Japan. These results were
similar as the results reported from NRCPR in the United States.
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P246 Albuminuria predicts the mortality in heart failure
patients with preserved ejection fraction independent
of glomerular filtration rate - an interim analysis of the
CHART-2 study

M. Miura, N. Shiba, K. Nochioka, H. Kohno, M. Sugaya, H. Shimokawa.
Tohoku University Graduate School of Medicine, Department of Cardiovascular
Medicine, Sendai, Japan

Purpose: The severity of chronic kidney disease (CKD) is usually defined by
decreased estimated glomerular filtration rate (GFR). However, the prognostic
impact of albuminuria in heart failure (HF) patients is not fully evaluated.
Methods: The Chronic Heart Failure Analysis and Registry in Tohoku District
2 Study (N=10,219) is a multicenter prospective cohort study enrolling Stage-
B/C/D patients consecutively. The present study subjects were 1,978 HF patients
in this cohort. We divided those into 4 groups based on GFR (ml/min/1.73 m2)
and urinary albumin-to-creatinine ratio (UACR, mg/g) as the followings; Group 1
(GFR≥60, UACR<30, N=719), Group 2 (GFR≥60, UACR≥30, N=372), Group 3
(GFR<60, UACR<30, N=438), and Group 4 (GFR<60, UACR≥30, N=449).
Results: The mean age was 67±12 [SD] years and male accounted for 69%.
Totally, 42% of the patients had albuminuria defined as UACR≥30. Patients with
albuminuria were characterized by higher BNP level, frequent diuretics use, and
frequent histories of hypertension or diabetes. During a mean follow-up of 784
days, patients with albuminuria showed higher mortality independent of GFR lev-
els. Comparing with Group 1, multivariable Cox model including GFR, showed
that the hazard ratio of albuminuria for all-cause death was 2.19 (95% CI 1.23-
3.90; P<0.01), 1.88 (0.97-3.67, P=0.06), and 2.30 (1.19-4.45; P=0.01) for Group
2, 3 and 4, respectively. Furthermore, prognostic impact of albuminuria in sub-
jects with GFR≥60 was more prominent in HF patients with preserved ejection
fraction (pEF, ≥50%) than those with reduced EF (Figure).

Survival curves for HF patients.

Conclusions: Even in HF patients with GFR≥60, albuminuria predicts poorer
prognosis. Albuminuria should be evaluated in all HF patients to perform appro-
priate risk stratification especially in HFpEF.

P247 Prediction of mortality in systolic heart failure:
development of an echocardiographic
risk-stratification index

E. Carluccio, P. Biagioli, G. Alunni, A. Murrone, R. Lauciello,
E. Biscottini, B. Guarascio, E. Rossi, P. Pantano, G. Ambrosio. Division
of Cardiology, University of Perugia, Perugia, Italy

Objectives: Many transthoracic echocardiographic (TTE) measurements have
been shown to predict outcome in heart failure (HF). However, it would be in-
teresting to aggregate these variables into a risk-prediction index. The aim of this
study was to develop an echocardiographic score index for risk stratification in HF
patients (HFESI), by assessing which TTE measurements most strongly predict
mortality.
Methods: We performed TTE in 275 outpatients with stable systolic HF and fol-
lowed them for 30±17 months. Cox proportional hazard model was used to eval-
uate the association of 15 TTE measurements with death. Measurements that in-
dependently predicted mortality were combined into an index. ROC analysis was
used to define cut-off values. At each abnormal variable, were assigned points on
the basis of strength of association with mortality.
Results: Of the 15 variables, 5 were independent predictors of mortality in mul-
tivariate analysis: left atrial volume index (LAVI>40 mL/m2; HR: 1.6; 95% CI:
0.9-2.7, p=0.05), tricuspid annular peak systolic excursion (TAPSE<16 mm; HR:
2.4; 95%CI: 1.4–4.1, p=0.002), ejection fraction (EF<30%;HR: 3.5; 95%CI: 1.4–
8.3, p=0.004), pseudonormal/restrictive filling pattern (PN-RF; HR: 2.16; 95%CI:
1.01-4.6, p=0.046) and mass-to-volume ratio (M/V<1.3;HR: 2.0; 95% CI: 1.2-3.6,
p=0.011). Combining these measurements, the HFESI ranged from 0 to 7, rep-
resenting risk as follows: 2 points for TAPSE and EF, 1 points for PN-RF, M/V,

and LAVI. Overall mortality increased as HFESI increased (Fig; p<0.0001). The
addition of HFESI to a model containing significant clinical predictors of death,
showed incremental predictive power (p<0.001).
Conclusions: The HFESI is able to independently predict mortality in stable pa-
tients with systolic HF and might be useful for risk stratification.

P248 The obesity paradox in heart failure with reduced or
preserved ejection fraction: insights from the MAGGIC
Collaborative group

A. Bayes Genis1, F. MacAlister2, M. Cowie3, M. Rich4, S. Pocock5,
K. Swedberg6, J. Mcmurray7, A. Maggioni8, G. Whalley9. 1Hospital

Universitari Germans Trias i Pujol, Badalona, Spain; 2University of Alberta,
Alberta, Canada; 3Imperial College London, London, United Kingdom;
4Washington University, Washington, United States of America; 5London
School of Hygiene & Tropical Medicine, London, United Kingdom; 6University
of Göteborg, Göteborg, Sweden; 7Univesity of Glasgow, College of Medical,
Veterinary and Life Sciences, Glasgow, United Kingdom; 8Research Centre of
the Italian Association of Hospital Cardiologists, Milan, Italy; 9The University of
Auckland, Department of Medicine, Auckland, New Zealand

Purpose: Obesity is a well known risk factor for the development of heart failure
(HF). However, some studies suggest that obese HF patients may have a better
prognosis than normal-weight patients, giving rise to the so-called obesity para-
dox. The objective of this analysis was to assess the relationship between body
mass index (BMI) and mortality in patients with HF and reduced ejection fraction
(HF-REF) or preserved ejection fraction (HF-PEF).
Methods: This analysis incorporates patient-level data from 14 HF studies and
subsequent all-cause mortality. Patients were divided according to their BMI into
5 groups: BMI < 22.5, 22.5-24.9, 25-29.9, 30-34.9, and ≥35 kg/m2. Cox propor-
tional hazards survival analysis was undertaken for BMI group, adjusted for age,
gender, aetiology, hypertension, and diabetes for the overall group and stratified
within HF-REF and HF-PEF groups. The primary outcome for this meta-analysis
was 3-year all-cause mortality.
Results: BMI data were available for 23967 patients (mean age, 66.8 years; 32%
women), most patients were in NYHA class II (46%) or III (50%) and 5609 (23%)
patients died. Cox proportional hazards model of death (adjusted for age and
gender, stratified by study) modelled within the HF-REF and HF-PEF is shown in
Figure. Compared with patients with BMI between 22.5-24.9, patients in higher
BMI categories had lower risk of death for both HF-REF and HF-PEF (with the
lowest risk in the range 30 to 34.9). Lower BMI was associated with a higher risk
of all-cause death. In a fully adjusted model a similar pattern of hazard ratios
across BMI strata was seen for both all-cause mortality.

Figure 1

Conclusions: In patients with chronic heart failure the obesity paradox is present
among those with reduced as well as preserved left ventricular systolic function.
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P249 Renal failure predicts poor long-term survival in
patients with heart failure regardless of ejection
fraction: a MAGGIC sub-analysis

J.A. Ezekowitz1, F.A. Mcalister1, I.B. Squire2, M. Komajda3,
L. Tarantini4, A. Bayes-Genis5 , I. Gotsman6, K.K. Poppe7,

G.A. Whalley8, R.N. Doughty7. 1University of Alberta, Edmonton, Canada;
2University of Leicester, Department of Cardiovascular Sciences, Leicester,
United Kingdom; 3University Pierre & Marie Curie (UPMC), Paris, France;
4San Martino Hospital, Belluno, Italy; 5Hospital Germans Trias i Pujol,
Barcelona, Spain; 6Heart Institute, Hadassah University Hospital, Hebrew
University-Hadassah Medical School, Jerusalem, Israel; 7The University of
Auckland, Department of Medicine, Auckland, New Zealand; 8Unitec, Auckland,
New Zealand

Introduction: Impaired renal function has been linked to poorer outcomes in pa-
tients with heart failure (HF) with a reduced ejection fraction (REF) and in a major
clinical trial of patients with a preserved ejection fraction (PEF). However, it is
uncertain if renal function has a similar impact on long-term mortality in a broad,
multi-national cohort of patients with HF-PEF.
Methods: The MAGGIC renal substudy incorporates patient-level data from 20
studies (n=13152 patients), including over 20 baseline variables, with long-term
mortality data. Estimated glomerular filtration rate (eGFR) was calculated using
MDRD, and patients were divided into REF or PEF by an EF of 50%. Cox propor-
tional hazards models were used for multivariable modeling.
Results: The mean age of the cohort was 66 years of age (standard deviation
12); 31% were female and the median ejection fraction was 43% (IQR 24, 46).
During a median follow-up of 2.1 years, 18% (n=453) of PEF and 23% (n=2384)
of REF patients died. After adjustment for key baseline variables and compared to
an eGFR of >60 mls/min, reduced eGFR was associated with a worse outcome
regardless of EF: adjusted hazard ratio for mortality was 1.49 (95%CI 1.36, 1.62)
for an eGFR 30-59 mls/min, adjHR 3.00 (2.59, 3.41) for an eGFR 15-29 mls/min
and adjHR 3.29 (2.41, 4.50) with eGFR <15 mls/min. The association remained
consistent when patients with PEF were modeled separately (see Figure).

Conclusions: Impaired renal function is a powerful negative prognostic marker
in patients with heart failure, including those with PEF.

P250 Liver injury in acute heart failure. Evidence for a
cardiohepatic syndrome?

M. Nikolaou1, J. Parissis1, M.B. Yilmaz2, P. Pohanjousi3, M. Kivikko3,
A. Cohen-Solal4, A. Mebazaa4 . 1Attikon Hospital, 2nd University
Department of Cardiology, Athens, Greece; 2Cumhuriyet University,

Sivas, Turkey; 3Orion, espoo, Finland; 4AP-HP - Hospital Lariboisiere, Clinical
Research Unit, Paris, France

Aim: The aims of this study were to assess i) the prevalence and the clinical
profile of patients admitted for ADHF and abnormal liver function tests, namely
alanine aminotransferase (ALT), aspartate aminotranferase (AST) and alkaline
phosphatase (AP) and ii) the impact of abnormal liver function tests on short and
long term outcome.
Patients and methods: Acutely Decompensated Heart Failure (ADHF) patients
enrolled in the SURVIVE study (n= 1327) with liver function tests (LFTs) avail-
able included in this study. LFTs, namely transaminases (ALT, AST) and alkaline
phosphatase (AP) were measured baseline, day 1, day 3, day 5 and day 31 from
inotrope infusion.
Results: Abnormal LFTs were seen in 46% of our ADHF patients. Abnormal ALT
and/or AST at baseline were associated with various signs of systemic and pe-
ripheral hypoperfusion: lower systolic blood pressure (p=0.012), higher heart rate
(<0.001), higher prevalence of cold extremities (p=0.022), lower left ventricular
ejection fraction (p=0.048) and higher BNP levels (p<0.001), while abnormal AP
was associated with signs of systemic congestion [greater incidence of peripheral
edema (p<0.001), ascites (p<0.001), tricuspid regurgitation (p=0.04) and higher
BNP (p<0.001)].
Patients with at least one of the 2 transaminases abnormal at baseline have al-
most 2-fold greater 31-day mortality compared to patients with normal transam-
inases (17.6% vs 8.4%; p<0.001) and a greater 180-day mortality (31.6% vs
22.4%, p<0.001). Abnormal AP at baseline had no effect on 31-day mortality
but a marked effect on 180-day mortality compared to patients with normal AP

(23.5 vs 34.9%, p=0.001). After adjustment for all parameters derived from the
multivariate analysis, the best baseline cut-off values were 55 IU/L for ALT (AUC
0.747), 66 IU/L for AST (AUC 0.747) and 149 IU/L for AP (AUC 0.739) for 180-day
mortality.
Conclusion: Measurement of LFTs is very useful to indicate the mechanism of
acute heart failure - "backward" when elevated AP and "forward" when elevated
transaminase – and help physician to administer the appropriate management in
the early phase of ADHF. When elevated, LFTs also indicate negative long term
outcome and the need of long term saving therapy for HF.

P251 Soluble gp130 predicts outcome in chronic heart
failure: analysis from the controlled rosuvastatin
multinational trial in heart failure (CORONA)

E.T. Askevold1, S. Nymo2, T. Ueland2, J. Kjekshus1, J. Hulthe3,
J.G.F. Cleland4, J. Wikstrand3, P. Aukrust2, L. Gullestad1. 1Oslo

University Hospital, Rikshospitalet, Department of Cardiology, Oslo, Norway;
2Oslo University Hospital, Rikshospitalet, Research Institute for Internal
Medicine, Oslo, Norway; 3University of Gothenburg, Sahlgrenska Academy,
Wallenberg Laboratory for Cardiovascular Research, Gothenburg, Sweden;
4University of Hull, Hull York Medical School, Castle Hill Hospital, Department of
Cardiology, Hull, United Kingdom

Purpose: Circulating levels of interleukin-6 family cytokines, including soluble gly-
coprotein 130 (gp130), their common signal-transducing receptor subunit, are el-
evated in patients with chronic heart failure (HF), with increasing levels according
to disease severity. We investigated whether gp130 provided independent prog-
nostic information in patients with chronic HF and examined possible interactions
with statin therapy.
Methods: Gp130 as a risk factor for the primary endpoint (cardiovascular[CV]
death, nonfatal myocardial infarction, nonfatal stroke; n=408), all-cause mortality
(n=422), CV mortality (n=344), death from HF (n=102) or sudden death (n=194),
total- (n=804) or HF hospitalizations (n=327) was investigated in 1447 patients
(≥ 60 years, New York Heart Association [NYHA] class II-IV, ischemic systolic HF,
optimal pharmacological therapy) in the CORONA population, randomly assigned
to 10 mg rosuvastatin or placebo.
Results: In multi-variable analyses, adjusting for left ventricular ejection fraction,
NYHA class, age, body mass index, diabetes, sex, intermittent claudication, heart
rate, estimated glomerular filtration rate, and ApoB/ApoA-1-ratio, gp130 (contin-
uous variable, adjusted by the standard deviation of gp130) was significantly as-
sociated with all end-points (HR from 1.10 to 1.39 for the different end points),
except the primary endpoint. When NT-proBNP was added to the model, gp130
still provided independent predictive information for all-cause mortality [HR 1.19
(1.06-1.33), p=0.004], CV mortality [HR 1.15 (1.01-1.31), p=0.034] and death
from HF [HR 1.50 (1.20-1.86), p<0.0001], but not for hospitalizations. We ob-
served no interactions between gp130 levels and effect of rosuvastatin treatment
on outcomes.
Conclusions: Soluble gp130 independently predicts mortality, and especially
death due to worsening HF, in older patients with advanced chronic systolic HF of
ischemic etiology.

P252 Prognostic additive value of high sensitivity soluble
ST2 in ambulatory heart failure patients

A. Bayes-Genis, M. De Antonio, A. Galan, A. Urrutia, R. Cabanes,
L. Cano, B. Gonzalez, C. Diez, T. Pascual, J. Lupon. Germans Trias
i Pujol University Hospital, Badalona, Spain

Background: Despite recent therapeutic advances, heart failure (HF) still has a
poor prognosis and new tools to identify high-risk patients are needed. ST2 is a
novel biomarker that provides prognostic information in several clinical settings.
Aim: To examine whether soluble ST2 levels improve risk stratification in a non-
selected outpatient population with HF, and to test if the combination of ST2 +
NT-proBNP is actually better than either separately.
Patients and methods: 891 patients (71.6% men, median age 70.2 years [IQR
60.5-77.2]) were studied. Median LVEF was 34% [IQR 26-43%]. Most patients
were in NYHA class II (65.5%) or III (26.1%). Median follow-up was 33.4 months
[IQR 15.8-50.2]. ST2 was measured from -80°C stored plasma samples via a

Survival according to ST2 & NT-proBNP
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highly sensitive sandwich monoclonal immunoassay. NT-proBNP was also mea-
sured via a highly sensitive sandwich monoclonal immunoassay, processed by an
automatic analyser.
Results: 244 patients died during follow-up. Both ST2 (HR 1.009 [1.007-1.011],
p<0.001) and NT-proBNP (HR 1.00004 [1.00003-1.00005], p<0.001) were good
prognostic biomarkers. After adjustment for other significant clinical and thera-
peutic variables, both remained as independent prognostic factors. When patients
were grouped according to NT-proBNP and ST2 median values, the combination
of the two biomarkers increased significantly their prognostic discriminator capac-
ity, as shown in Kaplan-Meier survival curves (figure). Taking as reference both
values below the median, the HR for patients with both NT-proBNP and ST2 ≥
the median was 5.463 [3.777-7.902], p<0.001.
Conclusions: ST2 was a marker of risk in this unselected ambulatory HF cohort,
and in combination with NT-proBNP improved the long-term prognostic accuracy.

P253 Low desmin expression in cardiomyocytes: a sinister
sign in patients with idiopathic dilated cardiomyopathy

A. Pawlak1, W. Grajkowska2, E. Czarnowska2 , R. Krzyzewski1,
R.J. Gil3. 1Central Clinical Hospital MSW i A, Warsaw, Poland;
2The Children’ Memorial Health Institute, Department of Pathology,

Warsaw, Poland; 3Institute of Experimental & Clinical Medicine, Polish Academy
of Science, Warsaw, Poland

Background: Desmin (DES) plays an essential role in maintaining cell cytoarchi-
tecture and structural integrity, positioning and function of organelles and intercel-
lular signalization. Therefore, it is suggested that remodeling of DES cytoskeleton
may contribute to the progression of IDC and patients late outcome.
Aim: To determine the effect of DES expression on survival.
Methods: Diagnostic endomyocardial biopsy (DMB) was performed in 200 pa-
tients with idiopathic dilated cardiomyopathy (IDCM) [age: 48.7±13.5 (mean ±
standard deviation) years, males: 85%, left ventricular ejection fraction (LVEF):
30±10%, New York Association (NYHA) class (I/II/III/IV): 53/82/55/10]. In each
case 5-6 specimens were taken from left ventricle. DES was detected with im-
munohistochemical staining of cardiomyocytes and western blotting. Study pop-
ulation was divided into four groups: I group – 54 patients with normal expression
and distribution (positive reaction in Z lines, intercalated discs), IIA group – 42 pa-
tients with regular and increased expression of desmin (strong positive reaction
in Z lines, intercalated discs) without formation of aggregates, IIB group – 58 pa-
tients with irregular and increased accumulation with formation of aggregates ad-
ditionally around cardiomyocyte nuclei and III group – 46 patients with weak and
abnormal distribution and lack in Z lines or lack expression in cardiomyocytes.
Results: In type III DES expression was observed the highest NYHA class and
NT-pro-BNP level, the biggest diameter of LVEDD and the lowest LVEF. The dif-
ferences was statistically significant (p<0.001) between type I and III in all above
analysed parameters. At the and of follow-up (mean duration: 50±43 months,
there were 43 (21.5%) deaths and 6 (3%) heart transplantation. Type III DES
expression was related to an increased risk of death or HTX in univariate Cox
proportional hazard regression models (adjusted hazard ratio (HR) 7.18, 95%CI
2.96-17.40, p<0.001) and also in multivariable models (NYHA, LVEDD, LVEF, NT-
pro-BNP, gender, age) (HR 5.24, 95%CI 1.58-17.38, p=0.007).
Conclusions: In patients with IDCM, low or lack desmin expression is a strong
independent predictor of unfavourable outcome. Bedside risk stratification for ad-
verse future cardiovascular events, the outcome of the present study support the
relevance of exploring desmin as potential target to treat heart failure disease
progression.

NEW INSIGHTS ON BIOLOGICAL EFFECTS OF LIPIDS
AND LIPOPROTEINS

257 Vasoprotective effects of high density lipoprotein (HDL)
are abolishes in patients with chronic kidney disease
(CKD)

T. Speer1, L. Rohrer2, N. Kraenkel1, Y. Shi1, A. Akhmedov1, A. Von
Eckardstein2, D. Fliser3, T. Luescher1 , F. Bahlmann3, U. Landmesser1 .

1Cardiovascular Research, Physiology Institute, University of Zurich, Zurich,
Switzerland; 2Department of Clinical Chemistry, University Hospital Zurich,
Zurich, Switzerland; 3Saarland University Hospital, Department of Internal
Medicine IV, Nephrology and Hypertension, Homburg, Germany

Background: Patients with chronic kidney disease (CKD) exhibit a high mortality,
mainly due to an enhanced rate of cardiovascular events. In contrast to patients
without CKD, patients with CKD develop a Uremic Dyslipidemia, characterized by
low levels of total cholesterol, low density lipoprotein and HDL and elevated levels
of triglycerides. In addition to its role in reverse cholesterol transport, healthy HDL
exerts several vasoprotective effects. Thus, we compared endothelial effects of
HDL isolated from patients CKD and healthy subjects.
Methods: HDL was isolated from patients with End Stage Renal Disease (ESRD)
and healthy subjects (n=15 per group) by sequential ultracentrifugation. The ef-
fect of HDL on endothelial nitric oxide production (NO) was assessed by elec-
tron spin resonance (ESR) spectroscopy. Phosphorylation of the endothelial NO
synthase (eNOS) was determined by western blot analysis. To examine the anti-

inflammatory capacity of HDL, the expression of VCAM-1 on endothelial cells
was assessed. The effect of HDL on endothelial apoptosis was determined by
measuring Annexin V+/PI– cells by flow cytometry. Moreover, to assess the en-
dothelial repair capacity after HDL treatment in vitro and vivo gap closure assay
and carotid injury model in nude mice were performed.
Results: HDL from healthy subjects stimulated endothelial NO production; this
effect was completely abolished in ESRD patients and the NO production was
strongly inhibited (-80% by HDL of these patients). Accordingly, phosphorylation
of the stimulatory eNOS site S1177 was reduced and phosporylation of the in-
hibitory site T495 was significantly higher in cells treated with HDL from patients
with ESRD compared to healthy subjects. HDL from healthy subjects attenuated
the TNFα induced VCAM-1 expression on endothelial cells. This effect was abol-
ished with HDL from ESRD patients. Notably, HDL from patients with ESRD in-
duced basal endothelial VCAM-1 expression, whereas HDL from healthy subjects
did not, suggesting a change to a proinflammatory particle. Furthermore, HDL
from healthy subjects, but not from patients with ESRD could significantly reduce
the number of Annexin V+/PI– cells after treatment with TNFα, indicating a loss of
HDL’s antiapoptotic capacity in CKD. In vitro gap closure and in vivo reendothe-
lialization after carotid injury were suppressed by HDL of ESRD patients.
Conclusion: Our data demonstrate for the first time that endothelial protective
effects of HDL are considerably impaired in patients with ESRD, revealing a new
important pathomechanism of cardiovascular diseases in patients with CKD.

258 Overexpression of ABCG1 attenuates arteriosclerosis
and endothelial dysfunction in atherosclerotic rabbits

M. Ungerer, A. Bultmann, Z.M. Li, H.P. Holthoff, S. Wagner, G. Munch.
Corimmun GmbH, Martinsried, Germany

Background: ABCG1 is a protein which is centrally involved in reverse
cholesterol transport from the vessel wall. Investigation of the effects of ABCG1
overexpression or knockdown in vivo has resulted in controversial findings, and
strongly depended on the gene intervention model in which it was studied.
Methods: Therefore, we investigated the effect of local overexpression of hu-
man ABCG1 in a novel model of vessel wall-directed adenoviral gene trans-
fer in atherosclerotic rabbits. We conducted local, vascular-specific gene trans-
fer by adenoviral delivery of human ABCG1 (Ad-ABCG1-GFP) in cholesterol-fed
atherosclerotic rabbits in vivo.
Results: Endothelial overexpression of ABCG1 markedly reduced atheropro-
gression (plaque size) and almost blunted vascular inflammation, as shown by
markedly reduced macrophage and smooth muscle cell invasion into the vascu-
lar wall. Also endothelial function, as determined by vascular ultrasound in vivo,
was improved in rabbits after gene transfer with Ad-ABCG1-GFP. Therefore, both
earlier and later stages of atherosclerosis were improved in this model of somatic
gene transfer into the vessel wall.
Conclusion: In contrast to results in transgenic mice, overexpression of ABCG1
by somatic gene transfer to the atherosclerotic vessel wall results in a significant
improvement of plaque morphology and composition, and of vascular function in
vivo.

259 Microarray analysis of human umbilical vein endothelial
cells treated with the omega-3 fatty acid
docosahexaenoic acid (DHA) highlights new
anti-atherosclerotic and anti-angiogenic properties for
fish

M. Massaro1, E. Scoditti1, M.A. Carluccio1, R. Martinelli2,
T. Buonuomo2, G. Martines3, R. De Caterina4. 1Institute of Clinical Physiology-
CNR, Lecce, Italy; 2Department of Biochemistry and Medical Biotecnologies,
Federico II University of Naples, Italy, Naples, Italy; 3GVM Hospitals of Care
and Research, Citta Di Lecce Hospital, Lecce, Italy; 4G. D’Annunzio University,
Chieti, Italy

High intakes of omega-3 fatty acids have been associated with systemic anti-
inflammatory effects and cardiovascular protection, but the molecular basis for
these effects remains incompletely defined. Using a DNA microarray technology
we investigated the early gene expression profile of human vascular endothelial
cells conditioned by DHA under proinflammatory conditions.
Methods: Human umbilical vein endothelial cells (HUVEC) were treated with 50
μmol/L DHA for 48 hours and then stimulated with 5 ng/mL IL-1beta for 3 hours.
Total RNA was extracted, and qualitatively and quantitatively analyzed with a Nan-
oDrop Spectrophotometer and an Agilent Bioanalyzer before RNA labeling and
purification. Gene expression profiling was performed with an Agilent Whole Hu-
man Genome Oligo Microarray covering 41 000 unique genes and transcripts.
Slides were scanned with the Agilent’s scanner and images processed using Ag-
ilent Feature Extraction software. The raw data were further processed with the
GeneSpring® 10 software and differentially expressed RNA identified using Ben-
jamini and Hochberg False Discovery Rate with a p-value <0.05. Functional and
network analyses were identified by the Ingenuity Pathways version 8.0 Analysis.
Results: IL-1 stimulation significantly changed the expression of 1474 genes:
815 had decreased, while 659 had increased. Out of the 659 IL-1-upregulated
genes, DHA significantly attenuated the expression of 88 genes. The Ingenuity
pathway analysis software indicated immunological-, inflammatory- and athero-
genic pathways as the most affected. In particular, we identified new target
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molecules involved in atherosclerosis, including tubulin beta polypeptide[TUBB]2
A and phosphodiesterase[PDE]5A; and in angiogenesis, including transforming
growth factor[TGF]-beta 2 and chemokine (C-X-C motif) ligand 10.
Conclusions: DHA widely affects endothelial gene expression; the identification
of novel genes susceptible to regulation by DHA will certainly improve our under-
standing of mechanisms by which omega-3 fatty acids may prevent or attenuate
human chronic diseases including atherosclerosis.

260 Impact of short term or long term reduction of PCSK9 on
the metabolism of the mouse

A.M. Strack1, S.P. Wang1, E. Bedu2, M.-F. Champy2, V. Mendoza1,
R. Rosa1, K. Gagen1, D. Johns1, J. Mudgett1, B.K. Hubbard1 . 1Merck
Research Laboratories, Rahway, United States of America; 2Institut

Clinique de la Souris/Mouse Clinical Institute, Illkirch-Graffenstaden, France

Purpose: PCSK9 is a modulator of cholesterol synthesis and clearance. Here we
study the impact of the short or long term absence of PCSK9 on other aspects of
metabolic regulation of the mouse.
Methods: In mice lacking PCSK9 (Pcsk9-/-) body composition measured by NMR
before and after a 16 week high fat high carbohydrate (HFHC) diet, long term
body weight responses, basal lipids and hormones and acute responses to in-
sulin, oral glucose tolerance and lipid loads were studied. To compare the effects
of long term (genetic PCSK9 knockout) versus acute administration of a mono-
clonal antibody to PCSK9, 1B20, glucose tolerance tests and oral lipid loads were
administered to C57Bl/6 mice.
Results: Females Pcsk9-/- mice did not exhibit a body weight or composition
phenotype except a 17% decrease of free body fluid on both chow or after HFHC
diet. Male Pcsk9-/- mice were lighter on a chow diet than their wildtype counter-
parts (WT) (WT: 22.2±0.3 g vs Pcsk9-/-: 20.9±0.5 g, p<0.05), with both less lean
mass and less adipose mass. After 16 weeks of HFHC diet, their weight gain was
slightly and significantly greater than that of the wildtype mice (WT: 48.1±0.3 g vs
Pcsk9-/-: 49.1±0.3 g, p<0.05), resulting in a significantly greater fat mass (WT:
19.1±0.1 g vs Pcsk9-/-: 21.0±0.1 g, p<0.05). Plasma total cholesterol and LDL
were lower in the Pcsk9-/- mice of both genders on chow or after HFHC diet, al-
though the absolute difference was lessened after the animals were on the HFHC
carbohydrate diet. Plasma triglyceride was lower in the female mice on chow, but
was not different in the other groups. Neither insulin nor leptin were different be-
tween wildtype and Pcsk9-/- mice of either gender. When tested with an ip insulin
sensitivity test or oral glucose tolerance test, no differences were seen in the AUC
of glucose in either paradigm. C57Bl/6 administered a PCSK9 mAb, 1B20, did not
exhibit alteration in oral glucose tolerance or in circulating triglycerides after a lipid
challenge despite a 50% lowering of plasma LDL (p<0.05).
Conclusions: Taken together, our data indicate that, in the mouse, endogenous
PCSK9 modulates cholesterol levels without a significant impact on lipid absorp-
tion and synthesis, glucose or insulin sensitivity despite a potential for modest
increase in adiposity after long term increased energy intake.

261 Deficiency of progranulin (PGRN) alters lipid metabolism
including HDL functions

R. Kawase1, T. Ohama1, A. Matsuyama2, D. Masuda1, M. Nishida3,
M. Ishigami4, Y. Ohmoto5, M. Nishihara6, I. Komuro1, S. Yamashita1.
1Osaka University, Graduate School of Medicine, Department of

Cardiovascular Disease, Osaka, Japan; 2Foundation of Biomedical Research
and Innovation, Kobe, Japan; 3Osaka University, Health Care Center, Osaka,
Japan; 4Division of Health Science, Osaka University Graduate School of
Medicine, Osaka, Japan; 5Free Radical Institute, Otsuka Pharmaceutical Co.Ltd,
Tokushima, Japan; 6The University of Tokyo, Tokyo, Japan

Progranulin (PGRN) has a wide variety of functions, including tumorigenesis,
development, wound healing, inflammation and also pathophysiology of demen-
tia. Although the association of PGRN with atherosclerosis and lipid metabolism
remains to be elucidated, we have recently reported PGRN is expressed in
and secreted from human monocyte-derived macrophages, and is bound to
apolipoprotein (apo) A-I. Here, we investigated the association of PGRN with
lipid metabolism using PGRN-knockout (KO) mice. HPLC analyses showed that
plasma triglyceride (TG) levels, especially in the VLDL fraction, of PGRN-KO mice
were significantly higher than those of wild-type (WT) mice. Although plasma
lipoprotein lipase (LPL) activities were similar between the two groups, the mRNA
expressions of genes related to the synthesis of TG, such as SREBP1c and FAS,
were significantly increased in the liver of PGRN-KO mice compared with those of
WT mice, suggesting that increased plasma TG levels of PGRN-KO mice might be
due to the enhanced production of TG in the liver. While plasma HDL-cholesterol
levels were not significantly different between the two groups, HDL as well as apo
A-I from plasma of PGRN-KO mice took significantly less cholesterol from peri-
toneal macrophages, indicating that PGRN might affect HDL function. HDL de-
rived from KO mice suppressed the secretion of adiponectin (APN) from 3T3L1
cells compared with HDL of WT mice, possibly due to the decrease of its anti-
inflammatory property. Taken together, deletion of PGRN alters lipid metabolism,
including HDL function.

262 Reconstituted HDL cholesterol inhibits
inflammation-induced endothelial-cell angiogenic
processes in vitro

J. Morton1, L. Li1, C. Bursill1, M.K.C. Ng2. 1Heart Research Institute,
Sydney, Australia; 2University of Sydney, Sydney, Australia

Purpose: Neovascularisation of atherosclerotic plaque is triggered by
inflammation and leads to plaque growth and instability. HDL cholesterol is athero-
protective; which, in part, may be mediated by its anti-inflammatory properties.
We examined the effects of recombinant HDL (rHDL or apolipoprotein A-I) on the
Endothelial Cell (EC) specific angiogenic response to inflammation, in vitro.
Methods: Human Umbilical Vein ECs (HUVECs) were pre-incubated for 48 hours
with rHDL (0-600 μg/ml). EC-specific angiogenic processes were tested: 1) In
an EC/fibroblast co-culture tubulogenesis assay; 2) For their ability to migrate
in a Boyden chamber. TNF-a (0-0.5 ng/ml) was used to induce inflammatory
conditions in the tubulogenesis assay. Human Monocyte Derived Macrophages
(HMDMs) stimulated with IFN-g (10ng/ml for 24hours) were used to mimic the
inflammation-induced pro-angiogenic conditions in atherosclerotic plaques and
EC migration towards the HMDMs was assessed in the wells of Boyden cham-
bers.
Results: Preincubation of HUVECs with rHDL significantly reduced tubule for-
mation (43.5% reduction compared to control, p<0.001). This effect was entirely
EC-specific as rHDL was removed from the ECs before addition to the fibrob-
last co-culture. TNF-a significantly increased tubule formation in a dose depen-
dent fashion (Maximum 60% increase at 0.5 ng/ml versus control, p=0.01). How-
ever, HUVECs initially pre-incubated with rHDL showed reduced inflammation-
induced tubulogenesis (44.9% reduction, p=<0.001). EC migration towards IFN-
g-stimulated HMDM media was 55.2% greater than towards unstimulated media.
Pre-incubation of ECs with rHDL was able to significantly attenuate this increase
(77.8% reduction, p=0.019).
Conclusions: rHDL inhibits inflammation-induced angiogenic processes in vitro.
These experiments provide evidence that rHDL may be beneficial in abrogating
angiogenesis in inflammatory conditions such as atheromatous plaque.

EMERGING RISK FACTORS IN HEART FAILURE

271 Nicotinic receptor N alpha 7 and proinflammatory
cytokines in peripheral blood mononuclear cells and
parasympathetic drive in patients with systolic heart
failure

A. Tomaszek1 , A. Rydlewska2, L. Kiczak3, J. Bania3, A. Lejczak2,
W. Banasiak2, E.A. Jankowska4, P. Ponikowski4. 1Regional Specialist
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2Centre for Heart Diseases, Military Hospital, Wroclaw, Poland; 3Wroclaw
University of Environmental and Life Sciences, Wroclaw, Poland; 4Wroclaw
Medical University, Department of Heart Diseases, Wroclaw, Poland

Background: Autonomic imbalance (including depleted parasympathetic drive)
constitutes a fundamental pathophysiological feature of heart failure (HF). There
is evidence suggesting links between depleted cholinergic signalling and aug-
mented inflammatory innate response. The up-regulated expression of nicotinic
cholinergic receptors (e.g. Nα7) may reflect the compensatory reaction due to de-
pleted cholinergic stimulation of target cells. We investigated derangements within
autonomic nervous system along with the mRNA expression of Nα7 proinflamma-
tory cytokines in peripheral blood mononuclear cells (PBMCs) from patients with
and without HF.
Methods: We examined 28 patients with systolic stable HF (age: 61±13 years,
LVEF: 33±13%, NYHA class I/II/III: 11%/60%,29% (3/16/8), ischemic etiology:
70%) and 12 healthy controls (age: 59±11 years, LVEF: 66±6%). Spectral anal-
ysis of heart rate variability (HRV) and systolic blood pressure variability (BPV)
were performed in very low (VLF), low (LF) and high-frequency (HF) bands. Rel-
ative transcript levels of Nα7 and proinflammatory cytokines (IL-1, TNF-α) were
analyzed using Real-time PCR in PBMCs.
Results: Patients with HF had higher Nα7expression in PBMC as compared
to healthy peers (1.51±1.77 vs 0.68±0.35 arbitrary units [AU], p=0.03) which
was accompanied by an increased expression of proinflammatory cytokines in
PBMC (IL-1 – 39.26±77.17 vs 4.84±6.03 AU, p=0.009; TNF-α – 20.62±64.86 vs
1.74±0.79 AU, p=0.0008). The Nα7 expression in PMBCs correlated inversely
with HRV-HF (r= -0.4 p=0.08) and BPV-HF (r= -0.44, p=0.05). The Nα7 ex-
pression in PMBCs was also related to LVEF (r= -0.30, p=0.07) and plasma
NT-proBNP (r=0.41, p=0.02), and the expression of IL-1 and TNF-α in PBMCs
(r=0.45, p=0.004; r=0.53, p=0.0005, respectively).
Conclusions: Depleted parasympathetic drive demonstrated in patients with HF
based on physiological tests is related to reduced cholinergic signaling seen
within circulating immune cells which results in an augmented production of proin-
flammatory mediators.
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272 Comparative study of short-term exposure to ultrafine
particles in patients hospitalized for heart failure and
acute coronary syndrome

A. Dominguez Rodriguez1, R. Juarez-Prera1, E. Arroyo-Ucar1, J. Abreu-
Afonso2, S. Rodriguez3, C. Hernandez-Garcia1 , M. Carrillo-Perez

Tome1, G. Blanco-Palacios1, P. Abreu-Gonzalez4, P. Avanzas5. 1University
Hospital of Canarias, Tenerife, Spain; 2Department of Physic, Valencia,
Spain; 3Centro de Investigación Atmosférica Izaña (AEMET), Tenerife, Spain;
4University of La Laguna, Tenerife, Spain; 5Hospital Central de Asturias, Oviedo,
Spain

Purpose: The relevance of ultrafine particles (UFPs, particles <0.1 μm diame-
ter), the smallest fraction of ambient particulate matter, on heart failure morbidity
has not been documented. We studied concentrations of UFPs and analyze its re-
lationship with cardiovascular risk factors on hospital admissions for heart failure
and acute coronary syndrome (ACS).
Methods: We used a time-stratified case-crossover design to study the associ-
ation between short-term exposure to particulate matter < 10 μm (PM10), 2.5
to 10 μm (PM2.5-10), < 2.5 μm (PM2.5) diameter and UFPs (measured at sin-
gle background station) and hospital admissions for heart failure and ACS. We
considered pollution concentrations on the previous day (lag 1), and up to 7 days
(lag 7) before heart failure and ACS admissions and calculated the accumulated
exposure over 7 days (mean of lag 1-lag 7).
Results: We analyzed a total of 3229 consecutive patients admitted with the di-
agnosis of heart failure (n=1090) and ACS (n=2139). There were no statistically
significant differences in mean concentrations of particulate matter < 10 μm, 2.5
to 10 μm and < 2.5 μm. However, concentrations of UFPs were significantly
higher in patients with heart failure compared to ACS (19845.35±8806.49 cm-3
vs 16854.97±8005.54 cm-3, p<0.001). After controlling for other cardiovascular
risk factors (see Table), multiple regression analysis showed that UFPs concen-
trations were an independent predictor for admission in patients with heart failure.

Multivariate analysis

OR (95% CI) p-value

UFPs (×10000) 1.40 (1.15–1.66) 0.02
Age 1.02 (1.00–1.04) 0.05
Sex 1.00 (0.62–1.61) 0.99
Hypercholesterolemia 1.33 (1.21–1.51) <0.001
Current smoker 2.70 (1.55–4.83) <0.001
Arterial hypertension 1.63 (1.40–1.99) 0.04
Diabetes mellitus 2.40 (1.52–3.81) <0.001

UFPs: ultrafine particles.

Conclusions: In our study population and compared to patients with ACS, expo-
sure to UFPs is a novel risk factor for admission for heart failure.

273 CRP on admission of acute heart failure: an independent
prognostic value

D. Logeart1 , M.F. Seronde2, N. Lamblin3, R. Isnard4, F. Bauer5,
J.J. Dujardin6, J.M. Tartiere7, E. Donal8, A. Cohen Solal9, J.N. Trochu10 .
1AP-HP - Hospital Lariboisiere, Department of cardiology, Paris, France;

2University Hospital of Besancon - Hospital Jean Minjoz, Besancon, France;
3Hospital Regional University of Lille - Cardiological Hospital, Lille, France;
4AP-HP - Hospital Pitie-Salpetriere, Department of Cardiology, Paris, France;
5University Hospital of Rouen - Hospital Charles Nicolle, Rouen, France;
6Hospital of Douai, Douai, France; 7CHI Toulon-La Seyne Sur Mer - Hospital
Font-Pre, Toulon, France; 8University Hospital of Rennes - Hospital Pontchaillou,
Department of Cardiology and Vascular Disease, Rennes, France; 9Inserm
U942 - Lariboisiere Hospital, AP-HP, University Paris Diderot, Paris, France;
10University Hospital of Nantes, Institut of the Thorax, Nantes, France

Aims: To analyze the prognostic value of CRP levels on admission from a nation-
wide, observational study of acute heart failure (AHF).
Methods: A single-day snapshot was performed on 2009 in 170 French hospitals.
Investigators were encouraged to include all hospitalized patients with a diagno-
sis of AHF. Relevant data was recorded including different biological parameters.
Outcome was assessed during hospitalization as well as during 12 months after
discharge.
Results: The survey included 1658 patients with confirmed diagnosis of AHF
(76±13y, 45% females, 30% preserved EF). CRP levels were reported in 1369
patients on admission. Associated infection was diagnosed in 449 patients (27%);
mean level of CRP was 49 and median was 65mg/l in these patients. In remaining
960 patients without reported infection (and no antibiotics during hospitalization),
mean level was 31±46mg/l, median was 15mg/l and CRP levels was poorly as-
sociated with others clinical/biological parameters. In this group without infection,
the rate of in-hospital mortality was 7.6%; CRP levels were 47±68 mg/l in deaths
as compared to 29±43mg/l in survivors (p<0.005) and using stepwise logistic
regression analysis, CRP levels (per 10mg/l) predicted deaths (OR 1.15, 95%CI
1.02-1.29), independently of others predictors -age, previous AHF, blood pres-
sure, natriuretic peptides levels and LVEF. The figure shows in-hospital mortality
according to CRP quartiles. In the whole population, infection was not associated
with mortality. After discharge, CRP levels remain significantly associated with
one-year mortality: HR 1.35 (95%CI 1.04-1.73, p 0.02) for CRP above median.
Conclusion: CRP level is an independent predictor of outcome, irrespective of

Mortality according to CRP quartiles.

the presence of associated infection. Role of inflammation in AHF deserves fur-
ther studies.

274 Non-viral gene therapy JVS-100 provides functional
benefit to patients with ischemic heart failure

M.S. Penn1, J. Pastore2, R. Aras2, D. Rouy3, R. Clemens2,
G.L. Schaer4, M.J. Farr5, W. Sherman5, F.O. Mendelsohn6 ,
D.W. Losordo7. 1Cleveland Clinic, Department of Cardiovascular

Medicine, Cleveland, United States of America; 2Juventas Therapeutics,
Inc., Cleveland, OH, United States of America; 3BioCardia, Inc., San Carlos,
CA, United States of America; 4Rush University Medical Center, Chicago,
United States of America; 5Columbia University Medical Center, New York,
United States of America; 6Center for Therapeutic Angiogenesis, Birmingham,
AL, United States of America; 7Northwestern University, Feinberg School of
Medicine, Chicago, United States of America

Background: Stromal cell-derived factor-1 (SDF-1) has been shown to promote
tissue repair following injury in multiple organ systems by preventing apoptosis
and promoting stem cell recruitment and vasculogenesis. JVS-100 is a non-viral
DNA plasmid encoding human SDF-1. We have demonstrated pre-clinical safety
and efficacy of JVS-100’s delivery via the BioCardia Helical Infusion Catheter
(HIC) in a porcine model of ischemic cardiomyopathy. We have completed a
Phase 1 open-label dose-escalation study testing the safety and efficacy of JVS-
100 in patients (pts) with ischemic cardiomyopathy and NYHA class III heart fail-
ure (HF). Here, we report interim safety and efficacy results.
Methods and results: 17 pts with a mean time from MI of 7.5 years and ejec-
tion fraction ≤40% were enrolled to receive JVS-100: 5 mg (n=4 pts), 15 mg
(n=6 pts) and 30 mg (n=7 pts) delivered to the peri-MI region via 15 endomy-
ocardial injections with the HIC. Pts are being followed at 1, 4, and 12 months
after injection. The primary safety endpoint is the number of major adverse car-
diac events (MACE) at 30 days. Efficacy is assessed as changes from baseline
in: echocardiographic parameters, cardiac perfusion via SPECT and clinical pa-
rameters including NYHA class, 6 minute walk distance (6MWd) and quality of
life score (QOL). Follow-up has been completed through 4 months in the 5 and
15 mg cohorts and 1 month in the 30 mg cohort. No adverse events have been
deemed likely related to the drug to date. The primary safety endpoint has been
met, with only 2 MACEs within 30 days of injection, both due to underlying dis-
ease. At 4 months post-injection, the 5 mg dose group demonstrated clinically
relevant improvements in QOL (Median -12 points; Range -13 to 13) and trends
toward improvement in 6MWd (Median 24 m; Range -22 to 127), and overall func-
tional response score, calculated by combining clinically significant changes in
NYHA class, 6MWd and QOL. In the 15 mg group at 4 months, clinically relevant
improvements from baseline occurred in 6MWd (Median 41 m; Range 3 to 61
m) and QOL (Median -16 points; Range +1 to -32), with a statistically significant
(p<0.05) improvement in the overall functional response score.
Conclusions: This clinical data suggests delivery of a SDF-1 plasmid, JVS-100,
to patients with ischemic heart failure is safe and exhibits dose-dependent im-
provements in 6MWd, QOL and NYHA class at 4 months. Efficacy data from the
30 mg group and imaging data from cohorts 2 and 3, all available in April 2011,
will provide further insight into the effects of JVS-100 on ventricular remodeling
and clinical response.

276 Accelerated suicidal erythrocytes death in heart failure

H. Mahmud, W.T. Ruifork, H.H. Sillje, W.H. Van Gilst, R.A. De Boer.
University Medical Center Groningen, Department of Experimental
Cardiology, Groningen, Netherlands

Purpose: Eryptosis is suicidal death of erythrocytes and observed in
various anemic diseases like sepsis and malaria. Eryptosis may be evoked by
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several stressors, including oxidative stress, hyperosmotic shock and energy de-
pletion. A high percentage of patients with heart failure (HF) are anemic, and
anemia in HF bears an adverse prognosis. To explore the potential role of eryp-
tosis in HF-associated anemia and its mechanisms and regulation, the rate of
eryptosis was analyzed in Ren2 rats (with HF and mild anemia) and in human HF
patients.
Methods: We measured eryptosis in transgenic Ren2 rats, a model of excessive
tissue RAS activity, which leads to hypertension and HF. Furthermore, we studied
eryptosis in erythrocytes from patients admitted with acute HF. Blood parame-
ters were analyzed with a hematology analyzer. Eryptosis is characterized by cell
shrinkage, cell membrane blebbing and phosphatidylserine (PS) exposure at the
erythrocytes surface. Using a fluorescence activated cell sorter (FACS), cell vol-
ume (forward scatter), PS exposure (via annexin V binding), and intracellular Ca2+

(Fluo3 fluorescence) were determined.
Results: Analysis of peripheral blood revealed a mild microcytic anemia in Ren2
rats as evident from significantly decreased hemoglobin concentrations, hema-
tocrit values, mean corpuscular volumes and mean corpuscular hemoglobin. In
addition, upon oxidative stress (30 mins, 0.1mM tert-butylhydroperoxide) and hy-
perosmotic shock (+550mM sucrose), PS-exposure at the erythrocyte surface,
influx of cytosolic calcium and cell shrinkage were significantly increased in blood
of Ren2 rats, compared to control (Sprague Dawley, SD) rats (all comparisons:
P<0.05 Ren2 vs SD). To corroborate our findings, we measured the rate of eryp-
tosis in HF patients, and observed a significant increase. Specifically, erythrocytes
from HF patients were more susceptible to oxidative stress and the percentage
of PS-exposure at the erythrocytes surface, was significantly higher compared to
healthy controls (P<0.05). Cytosolic Ca2+ influx upon oxidative stress also signif-
icantly increased in HF patients (P<0.05).
Conclusions: Our data show for the first time that increased eryptosis is present
in HF, as observed in both rat and human HF. These observations suggest a
contributory role of eryptosis in anemia associated with HF. Eryptosis may present
a novel target for therapy in HF-associated anemia.

PREGNANCY IN ADULT CONGENITAL HEART DISEASE

297 Pregnancy in women with congenital cardiac disease

A. Wacker-Gussmann, M. Thriemer, M. Yigitbasi, F. Berger,
N. Nagdyman. German Heart Center, Pediatric Cardiology, Berlin,
Germany

Background: Pregnancy in women with congenital cardiac disease
(CCD) become more frequently due to the progress in the field of di-

agnostic techniques and surgical interventions. Data regarding the pregnancy
complications and neonatal outcome are limited.
Methods and results: 267 pregnant women with partly complex CCD were anal-
ysed in one of the largest single centre cohorts in Germany. The median age was
27 years. The frequency of maternal and neonatal outcome and complications
were monitored.
The main cardiac complications were arrhythmias (12%) and heart failure (10%).
29% of these symptomatic arrhythmias were treated. 44% of the patients with
complex heart diseases, but also 23% with simple lesions lost at least one func-
tional class. 2% had thromboembolic events. Two mothers died within one year
after delivery.
The most prevalent neonatal complications were premature birth (12%) and small
for gestational age (8%). According to the Federal statistical office of Germany
the rate of prematurity was twice as high as in the normal population. 24% of
the premature babies were seen in the patients with complex cardiac diseases.
Congenital cardiac defects in the neonates were seen in 5% of all pregnancies.
Additionally most women were contacted by mail and asked to fill in the health
situation and medical care in/after pregnancy for a long term follow-up. 62% of the
women answered the questionnaire. Fortunately most late survivors were active
and had a good quality of life. With regard to the functional class of Perloff 58% of
the patients considered themselves as healthy and 30% had a reduced functional
class after pregnancy. 87% were satisfied with the medical surveillance.
Conclusion: Successful pregnancy can be achieved in most women even with
congenital cardiac disease. The rate of cardiovascular morbidity and premature
delivery is increased especially in patients with complex heart diseases but also
in patients with simple lesions. As a result patients should be monitored closely
by a multidisciplinary health care team that includes obstetricians, cardiologists,
pediatric cardiologists and obstetric anaesthesiologists.

298 Pregnancy outcome in women with Turners Syndrome

E. Orchard, R. Brookes, J. O’Leary, G. Conway, F. Walker. The Heart
Hospital, London, United Kingdom

Introduction: Turners Syndrome (TS) is due to complete or partial loss
of the X Chromosome with or without mosacism. Women with TS have

short stature and are pre-disposed to malformations of cardiovascular system
including coarctation of the aorta (CoA), bicuspid aortic valve (BAV) and aortopa-
thy. Increasingly, there are reports of pregnancies in TS patients, via spontaneous
(mosaic TS) or assisted conception with oocyte donation, but recent studies have
reported a high risk of aortic dissection (AD) in pregnancy in TS of around 2%.

Both Hypertension (HT) and Congenital heart disease are risk factors (RF) for
dissection. We therefore reviewed pregnancy outcome for TS patients in our insti-
tution, noting in particular any prior cardiovascular pathology and cardiovascular
complications.
Methods & results: Of 120 patients followed up by the specialist TS clinic at
UCH, 12 were identified as having a pregnancy. All had short stature with mean
BSA 1.55 (range1.37-1.76). There 12 pregnancies, with 1 natural conception and
11 by oocyte donation and 10 live births. All patients had prior TTE with CVS diag-
noses as follows; BAV (2), and HT (1). The aortic measurements pre-pregnancy
were; Aortic root mean 2.72 cm (range ±0.32), indexed to BSA mean 1.76cm
(range ±0.19); Asc Ao mean 2.63cm (±0.43), BSI 1.61cm ±0.27. There were
no adverse maternal cardiac adverse events during pregnancy. At post-partum
follow-up (mean 4 years range 2-7 years) mean aortic root dimensions were
2.74cm (±0.27) p=0.74, BSI 1.74±0.19 and Ascending aorta 2.6 cm (±0.44cm,
p=0.48) BSI 1.66±0.22. In 1 patient aortic root diameter pre-pregnancy was
2.1cm/m2 and it is unchanged at 26 months post-partum.
Conclusions: Of 12 women with TS who conceived there were 10 successful
pregnancies with no maternal cardiovascular complications. Only 3 of our patients
however had Risk Factors for Aortic Dissection. Aortic root and ascending aorta
dimensions remained stable post-partum. With prior CVS assessment to exclude
CVS pathology, TS patients can have a successful pregnancy.

299 Outcomes of pregnancy in women with Ebstein’s
anomaly

M. Gouton, C. Goldman, M. Bakloul, F. Sassolas, A. Bozio, S. Di Filippo.
University Hospital of Lyon - Hospital Louis Pradel, Lyon, France

Pregnancy in women with congenital heart disease is a challenge for
cardiologists and obstetricians, facing the risk of serious events. In women with
Ebstein’s anomaly, pregnancy may induce arrhythmias or increase cyanosis and
dyspnea, and has long been therefore contraindicated
Aim: To assess the tolerance and mother and offspring outcomes in pregnant
women with Ebstein’s anomaly, in an attempt to define some factors of risk.
Material and methods: Clinical status and outcomes of pregnancy (mother and
offspring) in women with Ebstein’s anomaly were analyzed. The presence of a
Wolf-Parkinson-White syndrome and/or cyanosis was recorded.
Results: 22 women had 47 pregnancies (1 to 6 pregnancies; 2.13 pregnan-
cies/woman): 4 were cyanotic and had 6 pregnancies (1.5/w) with 5 livebirthsand
1 therapeutic abortion. Premature birth occurred in 3 of the 5 livebirths (60%).
The 18 non cyanotic women had 41 pregnancies (2.3/w) with 3miscarriages, 1
abortion and 37 live births (90%). Prematurity occurred in 7/37 live births (19%)
Mean birthweight was respectively 2.130 and 2.660 kg for the newborns from
cyanotic and noncyanotic mothers. All pregnancies were well tolerated, no mater-
nal death occurred. Nine out of 18 noncyanotic women (vs 1 among 4 cyanotic)
had no cardiac symptom during pregnancy. Dyspnea increased in 3 of 18 vs 3 of
4, asthenia in 3 of 18 vs 3 of 4. Seven women had a Wolf-Parkinson-White syn-
drome (32%): of them 4 (57%) had no arrhythmia, 2 experienced palpitations and
1 had a well tolerated supra-ventricular tachycardia (SVT). Among the 15 women
without WPW syndrome, 10 (67%) had no arrhythmia, 3 had palpitations and 2
SVT. Neither life-threatening nor severe arrhythmia occurred.
Conclusion: Pregnancy in women with Ebstein’s anomaly is well tolerated, es-
pecially in non cyanotic mothers (less arrhythmias,less prematurity, greater birth
weight). Therefore, Ebstein should not be a contra-indication for pregnancy, even
in cyanotic women. However, to insure optimal tolerance, preventive closure of
the inter-atrial shunt might be proposed prior to pregancy.

300 The pregnancy in women after transcatheter closure of
atrial septal defects

M. Komar, T. Przewlocki, A. Lesniak-Sobelga, L. Tomkiewicz-Pajak,
B. Sobien, P. Podolec. Jagiellonian University Medical College - John
Paul II Hospital - Department of Cardiac & Vasculare, Krakow, Poland

Purpose: Percutaneous closure of ASD is increasingly performed during the last
decade. Many women undergoing this procedure are in childbearing age but the
information on the outcome of pregnancy in women with ASD after transcatheter
closure is limited. Our aim was to investigate the magnitude and determinants of
cardiac and obstetric complications during pregnancy in women with ASD after
transcatheter closure.
Methods: Consecutive 52 women with a mean age of 26.2±16.1 (20-44) with
ASD after transcatheter closure with the Amplatz Septal Occluder, were analyzed.
A total of 52 women gave birth to 50 full-term healthy babies. In total there were
52 pregnancies, including 2 miscarriages (3.8%).
Detailed recordings of each completed pregnancy (n=50, 28.2±14.1 (11-359)
months after transcatheter closure) were obtained. Cardiac events were defined
as heart failure, stroke, TIA, arrhythmias, endocarditis; obstetric events as PIH,
preeclampsia, eclampsia, HELLP syndrome, premature labor, postpartum hem-
orrhage; neonatal events as premature delivery, small-for-gestational age, fetal
mortality, neonatal mortality.
Results: Cardiac events were observed during 10% (n=5) of the completed preg-
nancies and included: supraventricular arrhythmias (n=4, 8%) and right heart fail-
ure - shin oedema (n=1, 2%). None of these complications required hospitaliza-
tion.
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Severe obstetric complications during completed pregnancies were not observed
except minor ones: moderate hypertension (n=4, 8%), prolonged bleeding (n=3,
6%), premature rupture of membranes (n=2, 4%). Women >30 years appear to
be at greater risk for both cardiac and obstetric complications (Table 1).

Table 1

Cardiac events (n=5, 10%) Obstetric events (n=9, 18%)

Presence of Pulmonary hypertension 1.73 (0.37–3.11) 1.23 (0.73–2.41)
History of arrhythmia 2.61 (0.40–5.03) 1.33 (0.47–3.11)
Maternal age >30 years 5.69 (1.54–25.3)* 3.22 (1.1–3.1)*
Presence of RV dilatation 1.51 (0.76–2.28) 0.70 (0.36–4.21)

Data are presented as odds ratios (95% CI). *P<0.05. Data are presented as odds ratios (95%
CI). *P<0.0.

Conclusions: Most ASD women tolerate pregnancy well after transcatheter clo-
sure with the Amplatz Septal Occluder with the risk of complications comparable
to that in general population of healthy women. Maternal complications were seen
more often in women >30 years.

301 Long term outcome of pregnancy in women with a
systemic right ventricle - is the deterioration due to
pregnancy or a consequence of time?

S. Bowater1, T. Selman2, L. Hudsmith1, P. Clift1, P. Thompson2 ,
S. Thorne1 . 1Queen Elizabeth Hospital, Birmingham, United Kingdom;

2Birmingham Women’s Hospital, Birmingham, United Kingdom

Introduction: The right ventricle (RV) supports the systemic circulation in pa-
tients who have had intra-atrial repair of transposition of the great arteries (TGA)
or have congenitally corrected TGA (cTGA). There is concern about the ability
of a systemic RV to support additional volume load of pregnancy. Previous stud-
ies have reported deterioration in RV function following pregnancy in intra-atrially
repaired TGA and cTGA. However, both of these conditions are also associated
with progressive RV dysfunction over time. To date no study has examined if the
deterioration seen with pregnancy is due to the pregnancy or part of the known
deterioration that occurs with time.
Methods: We retrospectively identified all women under the care of the ACHD
Unit at the Hospital who had undergone pregnancy from 2002-2010. Each woman
was matched for age, RV function at baseline and diagnosis (TGA vs cTGA) with
a separate male and female control. Seperate controls were used for subsequent
pregnancies. NYHA and RV function were recorded for each group at baseline,
post pregnancy (or at 1 year for control groups) and at latest follow up.
Results: 18 women had 31 pregnancies (1-4) with 32 live births. At baseline there
was no significant difference between groups for age, RV function or NYHA. There
were similar follow up periods for each group (pregnant group 51 months, male
controls 41 months, female controls 52months, p=0.37). Post pregnancy there
was a significant deterioration in the pregnant group for NYHA class (p=0.004)
and RV function (p=0.02). No change was seen in either control group. At latest
follow up there was significant deterioration in RV function in all 3 groups. There
was a maintained reduction from baseline in NYHA of women who had undergone
pregnancy (p=0.014) but again this was not seen in the control groups. Within the
pregnant group there were no maternal deaths. One lady was hospitalised for
atrial flutter. 11 deliveries were preterm, all due to obstetric reasons.
Conclusion: Women with systemic RVs who have a pregnancy can have de-
terioration in RV function and this occurs earlier than in controls. However, with
longer term follow up, the study group and control groups showed similar degree
of deterioration in RV function, probably reflecting the natural history of a systemic
RV. Women who undertake pregnancy are more symptomatic with a reduction in
NYHA class. This may be due to an inability of women with young children to be
able to adapt their life to a worsening cardiac status whilst coping with increasing
demands of motherhood.

302 Maternal and fetal complications of anticoagulant
therapy in cardiac pregnant ladies with prosthetic valves

M.A. Abd El Rouf1, Z.A. Ashour2, R.M. Riad1, E.A. Hussein1. 1Cairo
University, Kasr Al-Ainy Hospital-Faculty of Medicine, Department of
Obstetrics and Gynecology, Cairo, Egypt; 2Cairo University, Kasr Al-Ainy

Hospital-Faculty of Medicine, Department of Cardiology, Cairo, Egypt

Background: In pregnant ladies with a prosthetic cardiac valve, anticoagulation
is essential for patient ’s life. This carries a considerable risk for both the patient
and her baby. The optimal regimen of anticoagulant therapy during pregnancy is
still controversial.
Objective: To study the outcome of pregnancy in pregnant ladies with prosthetic
valves on anticoagulant regimen adopted at our institute as regard maternal and
fetal complications and to study the effect of position of the valve, warfarin dose
and mode of delivery on the outcome of pregnancy.
Methods: 66 pregnant women with prosthetic valves were managed according
to a certain protocol of anticoagulant therapy throughout pregnancy and the out-
come of pregnancy was studied and compared with 132 normal pregnant ladies
as a control group. The study was carried out in the high risk obstetric unit at our
institute (a tertiary referral center).
Results: 9% of our cases had hemorrhagic complications, 6% had thrombo-

embolic complications. Both of these figures were significantly higher than the
control group. Fetal losses were 15% (9% abortion, 3% intrauterine fetal death
and 3% neonatal deaths). The position of the valve had no impact on the out-
come of pregnancy. Cesarean section was found to be safer than vaginal delivery
as it is a scheduled procedure.
Conclusion: Anticoagulant treatment during pregnancy is attended with a con-
siderable possibility of maternal and fetal complications.

UNDERSTANDING MICRODOMAIN SIGNALLING IN
CARDIAC ARRHYTHMIAS AND GROWTH

307 Angiotensin II enhances late INa via activation of
Ca/Calmodulin Kinase II independent from NADPH
oxidase 2

S. Wagner1, A. Azizian1, S. Engels1, T. Peters1, A. Shah2, J. Backs3,
L. Maier1. 1Dept. Cardiology, University Medical Center, Goettingen,
Germany; 2King’s College London, Cardiovascular Division, London,

United Kingdom; 3University Hospital of Heidelberg, Internal Medicine III, Dept
Cardiology, Angiology & Pneumology, Heidelberg, Germany

Angiotensin II (ANG II) signaling has been implicated in the development of heart
failure (HF) but the signaling mechanisms involved are poorly understood. We
have shown previously that CaMKII-dependent Na channel gating (INa) is in-
volved in the arrhythmogenesis in HF. To test, if ANG II regulates cardiac INa via
activation of CaMKII, INa and action potentials (AP) were measured via whole-
cell patch clamp in isolated mouse myocytes. In wildtype (WT) myocytes, ANG II
(1 μmol/L) significantly increased both peak INa and late INa (ANOVA, Fig. 1A-C,
*P<0.05 vs. WT). Interestingly, the increase in late INa was completely abolished
in myocytes lacking CaMKIIδ (CaMKIIδ-/-), while peak INa was still enhanced (Fig.
1A-C, †P<0.05 vs. CaMKIIδ-/-). In accordance, ANG II significantly increased the
incidence of early and delayed afterdepolarisations (EAD+DAD) in WT but not in
CaMKIIδ-/- myocytes (ANOVA, Fig. 1D). ANG II is known to generate ROS via
NADPH oxidase 2 (Nox2). To test, whether ANG II activates CaMKII via Nox2-
generated ROS thereby regulating Na channel gating, INa was measured in my-
ocytes lacking the gp91phox subunit of Nox2 (gp91phox-/-). Surprisingly, ANG II
still enhanced late INa in gp91phox-/- myocytes (Fig. 1B, ‡P<0.05 vs. gp91phox-
/-) but the CaMKIIδ-independent increase in peak INa was abolished (Fig. 1C).
In conclusion, ANG II regulates peak INa vs. late INa via two different pathways.
The former involves Nox2-dependent ROS production and the latter depends on
CaMKIIδ.

Figure 1

Further experiments are needed to isolate the consequences of the two different
pathways but since enhanced CaMKII-dependent late INa has been implicated in
arrhythmias, the latter pathway may be involved in the arrhythmogenesis in HF.

308 PKA- and CaMKII-dependent effects on calcium handling
proteins in human cardiac hypertrophy and heart failure

T.H. Fischer1 , J. Herting1, T. Sowa1, T. Tirilomis2, G. Hasenfuss1,
L.S. Maier1, S. Sossalla1. 1Dept. of Cardiology, University Medical
Center, Göttingen, Germany; 2Dept. of Cardiac Surgery, University

Medical Center, Göttingen, Germany

There is controversial discussion about the role of PKA (protein kinase A)
and CaMKII (Ca/calmodulin kinase II) regarding the ryanodine receptor (RyR2)-
dependent SR Ca-leak in cardiac pathologies e.g. cardiac hypertrophy and heart
failure (HF). It was recently shown that inhibition of CaMKII significantly decreases
diastolic SR Ca-leak and thereby improves contractility in isolated human failing
myocardium via reduced phosphorylation of the cardiac RyR (Sossalla S, Circ
Res, 2010). Several animal models, however, suggest that the PKA plays a pre-
dominant role in this context. Convincing data from human tissue are still lacking.
Performing western blot experiments from samples of hypertrophied human
hearts (n=6) with aortic valve stenosis (increased afterload) and preserved ejec-
tion fraction (E≥50%) we found an increase in RyR2 expression by 122±33%
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(p<0.05) and slightly increased RyR2 phosphorylation at the CaMKIIδ-specific
site Ser2815 by 58±19% (p=0.09) compared to healthy human hearts (n=5).
In contrast, there was a tendency towards diminished RyR phosphorylation at
the PKA-dependent site Ser2809 (by 25±4%, p=0.20). Further PKA targets, i.e.
phosphorylation of phospholamban (PLB) at Ser16 and troponin I (TnI) phospho-
rylated at Ser23/24 were even significantly decreased in cardiac hypertrophy by
79±6% (PLB-Ser16/PLB, p<0.005) and 69±8% (TnI-Ser23/24, p<0.01), respec-
tively.
Similar observations were made in end-stage human HF (n=8). The hyper-
phosphorylation of RyR2 at Ser2815 was even more pronounced (increase by
311±72%, p<0.05), which conforms to the fact of elevated CaMKII activity in
HF. However, again no significant alteration of RyR2 phosphorylation at Ser2809
could be detected. Furthermore, the amount of phosphorylated TnI (Ser23/24)
was also decreased in HF compared to healthy myocardium by 49±9% (p<0.05).
Preliminary functional data from trans-aortic constriction induced failing cardiomy-
ocytes of mice did not show any obvious effects of PKA-inhibition on Ca-handling
parameters and are currently being validated for human cells.
These findings shed new light on the role of PKA for the regulation of excitation-
contraction coupling in human cardiac hypertrophy and HF. So far, RyR-Ser2815
seems to be the dominant phosphorylation site, relevant for functional alterations
of RyR2 in this context. Unless PKA contributes to Ser2815 phosphorylation
or other not identified RyR phosphorylation sites, an immoderate increase in
CaMKII- rather than in PKA-activity seems to be crucial for the phosphorylation
changes of key Ca-handling proteins in the transition to human cardiac hypertro-
phy and HF.

309 Cardiac FKBP12.6 overexpression protects against
catecholamine-promoted ventricular tachycardia and
transiently blunts maladaptive LV remodeling in mice
with TAC-induced LVH

L. Vinet1, M. Pezet1, V. Bito2, L. Biesmans2, M. Previlon1, S. Chimenti3,
P. Rouet-Benzineb1, K. Sipido2, F. Charpentier4, J.J. Mercadier1. 1Inserm
U698 - Hospital Bichat-Claude Bernard, Paris, France; 2Catholic University of
Leuven, Department of Cardiovascular Diseases, Leuven, Belgium; 3Institut de
Recherches Servier, Suresnes, France; 4Inserm UMR 915, Institut of the Thorax,
CNRS ERL3147, University of Nantes, Nantes, France

Aims: Alterations in RyR2 function have been proposed as a major pathophysi-
ological mechanism of heart failure (HF). Cardiac FKBP12.6 overexpression pro-
tects against myocardial infarction-induced HF and catecholamine-promoted ven-
tricular arrhythmias. We tested the hypothesis that FKBP12.6 overexpression pro-
tects against triggered ventricular arrhythmias and maladaptive left ventricular hy-
pertrophy following transverse aorta constriction (TAC) in the mouse.
Methods and results: One and 2 months after TAC, male transgenic (DT) mice
and their littermate controls (Ctr) underwent echocardiography, heart catheteri-
zation, ECG telemetry or cardiac pacing with adrenergic challenges. Ventricular
expression of the hypertrophic gene program and Ca2+ handling proteins were
assessed by real-time PCR and Western blot, respectively. One month post-TAC,
DT mice showed a less pronounced increase in BNP mRNA and decrease in
SERCA2a protein expression, and an unchanged SERCA2a/PLB ratio whereas
this ratio was decreased in Ctr mice. These changes were blunted at 2 months.
Expression and function of the Na+-Ca2+ exchanger were decreased in DT com-
pared with Ctr mice. The increase in myocyte shortening observed in Ctr mice in
response to 50 nM isoproterenol was reduced in DT mice, as was the increase
in LV contractility observed in response to 3-30ng/g/min dobutamine perfusion in
sham-DT and in the 2 TAC mouse groups. Following isoproterenol injection (0.2
mg/kg ip), premature stimuli aimed at identifying reentrant arrhythmias, induced
ventricular tachycardia (VT) in 80% and 86% of TAC-Ctr and TAC-DT mice, re-
spectively. Incontrast, trains of 30 stimuli (burst pacing) aimed at identifying trig-
gered arrhythmias, induced VT in 50% of the TAC-Ctrand in none of the TAC-DT
mice (P=0.022).
Conclusion: Cardiac FKBP12.6 overexpression in the mouse protects against
catecholamine-promoted burst pacing-induced ventricular tachycardia and tran-
siently blunts pressure overload-induced maladaptive LV remodelling.

310 Perinuclear Ca stores and nucleoplasmic [Ca] transients
after pressure overload-induced hypertrophy in adult
cardiac myocytes

S. Ljubojevic1, S. Sedej1, B. Pieske2, J. Kockskaemper3 . 1Medical
University of Graz, Center for Medical Research (ZMF), Graz, Austria;

2Medical University of Graz, Department of Cardiology, Graz, Austria; 3Philipps
University of Marburg, Marburg, Germany

Purpose: Nucleoplasmic calcium concentration ([Ca]) in cardiac myocytes (CMs)
regulates transcription and is involved in remodelling processes. Perinuclear Ca
stores contribute to the regulation of nucleoplasmic [Ca] transients (CaTs). How
nucleoplasmic [Ca] is changed during the development and progression of hy-
pertrophy remains unknown. We thus characterized alterations in perinuclear Ca
stores and nucleoplasmic CaTs after pressure overload-induced hypertrophy in
adult CMs.
Methods: Pressure overload was induced by minimally invasive transverse aortic
constriction (TAC) in adult wild-type mice. Sham-operated mice served as con-

trols. Ventricular CMs were isolated 1 and 7 weeks after TAC/Sham. Perinuclear
Ca stores were visualized using confocal imaging and staining with the low affinity
Ca indicator Mag-Fluo-4/AM (10μM, 90-120min). Nucleoplasmic and cytoplasmic
CaTs were recorded simultaneously in electrically-stimulated CMs loaded with
Fluo-4/AM (8μM, 40min).
Results: In CMs from Sham animals, staining of perinuclear Ca stores revealed
a nuclear envelope and tubular structures transversing the nucleus. A significant
increase in number of tubules per nucleus was observed during physiological
growth (1week: 4.2±0.2 (n=91); 7weeks: 4.7±0.2 (n=88)). Nuclear dimensions
as well as cyto- and nucleoplasmic CaTs remained unaltered. Following TAC,
mice developed progressive hypertrophy as evidenced by echocardiography and
gravimetry. In TAC CMs, the number of tubules per nucleus progressively de-
creased (1week; 4.3±0.2 (n=87); 7weeks: 3.4±0.2 (n=87)), whereas length and
width of nuclei increased (1week: 13.3±0.3 and 4.9±0.2μm; 7weeks: 17.8±0.7
and 5.5±0.2μm). One week after TAC changes in the kinetics and amplitude of
CaTs were found in the nucleus (time to peak: 127±2 vs 194±5ms; RT50: 360±7
vs 380±5ms; amplitude: 491±19 vs 376±28nM; Sham (n=15) vs TAC (n=15); all
P<0.05). Seven weeks after TAC similar changes of CaTs also occurred in the
cytoplasm.
Conclusions: Perinuclear Ca stores and nucleoplasmic CaTs undergo significant
changes during pressure overload-induced hypertrophy, which appear to precede
changes in cytoplasmic Ca regulation. These results raise the possibility that al-
tered nucleoplasmic [Ca] may contribute to the development and/or progression
of hypertrophy.

311 Super-resolution microscopy reveals secondary cardiac
RyR cluster morphology

N. Macquaide, I. Lenarts, P. Holemans, R. Willems, K.R. Sipido. Catholic
University of Leuven, Leuven, Belgium

In cardiacmyocytes, Ca2+ release from the cell’s Ca2+ store isregulated
by clusters of ryanodine receptors (RyR). Changes in the size ororganisation of
these proteins is predicted to alter the behaviour of calciumrelease. However,
conventional methods used to examine antibody labelled proteins are impeded
by theresolution limit of >200nm of a conventional light microscopy. We report
new measurements of ryanodinereceptor (RyR) clusters using the superior spa-
tial resolution of stimulatedemission depletion (STED). Fixed cardiac myocytes
from sheep atrial cells wereRyR antibody labelled and then fluorescent tagged
with Atto 647N. STED imageswere acquired and subsequently deconvolved. De-
convolution allowed furtherimprovements in both signal-to-noise ratio and reso-
lution. Fitting of thesmallest detectable clusters showed a ∼4x improvement in
resolution andallowing a lateral resolution of ∼45 nm.
Using the protein size predicted from ultrastructure and asdocumented in rat ven-
tricular myocytes, calculations of cluster size werepossible, yielding a mean clus-
ter size of 21 RyRs, with a standard deviation of33. Half of the clusters measured
had 6 or less RyRs, but many small clusterswere grouped in a secondary level
of organisation, resembling that typicallyobserved with conventional microscopy
methods.
Doublets ofRyR clusters were observed on the outer membrane of the atrial cells
inagreement with previous reports, but a more complex primary structure was
shownto underlie these.
In conclusion, these nanoscale measurements of the size andshape of these clus-
ters will inform future studies allowing a more completepicture of the morphologi-
cal changes which take place subsequent topathological remodelling.

312 Intracellular variability in the kinetics of Ca removal from
the cytosol in ventricular cardiac myocytes

F. Hohendanner1 , N. Macquaide2 , G. Antoons2, B. Pieske1,
K.R. Sipido2, F.R. Heinzel1. 1Medical University of Graz, Graz, Austria;
2KUL Division of Experimental Cardiology, Leuven, Belgium

In cardiomyocytes, cytosolic Ca removal is mediated by the sarcoplasmic reticu-
lum Ca ATPase (SERCA) and sarcolemmal Na/Ca exchanger (NCX), with con-
tribution from plasmalemmal Ca ATPase and mitochondria. We quantify for the
first time spatiotemporal inhomogeneities in cytosolic Ca removal in ventricular
cardiomyocytes.
Cardiomyocytes were isolated from the left ventricle of mice and pigs and electri-
cally stimulated (1 Hz). Cytosolic Ca transients at steady state were measured
confocally (Fluo-4 AM, 1.5 ms/scan line). Forskolin (Forsk, 10 μM) was used
to stimulate, cyclopiazonic acid (CPA, 1 μM) to inhibit SERCA, SEA0400 (0.3
μM) to inhibit NCX. Contraction was attenuated by blebbistatin (10 μM) or 2,3-
butanedione monoxime (10 mM). Time of half-maximal Ca release (TF50), ampli-
tude (Fpeak, F/F0) and time constant of Ca decay (tau) were quantified for local
transients (1 μm intervals along the scan line), and for the whole cell transient
(global). The coefficient of variation of local tau (st.dev. of local tau/mean tau)
was a measure of spatial inhomogeneity of Ca removal. Regions were classified
as fast (fastCaR, local tau < global tau) or slow (slowCaR, local tau > global tau)
Ca removal at baseline (BSL).
In mouse cardiomyocytes, Ca reuptake was not homogeneous, with amaximal
intracellular difference in local tau of 237±29 ms (mean±S.E.M., n=10cells) and
a CVtau of 14±7%. Widths of regions were 4.6±0.5 μm (fastCaR) and5.1±1.4
μm (slowCaR). In pigs, inhomogeneities in Ca reuptake were morepronounced
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(CVtau=25±5%; P<0.01 vs. mice;n=10/species). Spatial variation inCa reup-
take was largely not explained by local Fpeak (inverse correl. R2=0.15).There
was no relationship between TF50 and local tau. In mice, Forsk significantlyde-
creased global tau (85±8 vs. 116±22 ms at BSL). Forsk decreased local tau
morein slowCaR (to 72±4% of BSL vs. 78±5% of BSL in fastCaR; p<0.05, n=7).
CPAincreased global TAU from 211±68 to 274±94ms (p<0.01), and increased lo-
caltau more in slowCaR than in fastCaR (to 164±5% of BSL vs. 134±6% of BSL,
resp.; p<0.05, n=7), resulting in increased inhomogeneity ofCa reuptake with CPA
(CVtau 19±5% vs. 15±7% at BSL; P<0.001). SEA0400increased global TAU
from 268±61 to 295±67 ms (p<0.001), with no differencebetween fastCaR and
slowCaR (108±1% vs. 112±1% of BSL).
In summary, cytosolic Ca removal is not homogenous in cardiomyocytes, and
more inhomogeneous in pigs than in mice. Regions of slow cytosolic Ca removal
are more responsive to modulation of SERCA activity, suggesting regional differ-
ences in the subcellular mechanisms involved in cytosolic Ca removal.

ADVANCES IN GENETICS OF CARDIOMYOPATHIES

361 Genetic basis of left ventricular noncompaction

F. Ichida, Y. Hata, B. Chang, S. Ozawa, K. Saito, K. Ibuki, K. Watanabe,
N. Nishida. University of Toyama, Toyama, Japan

Left ventricular noncompaction (LVNC) is a recently defined cardiomy-
opathy characterized by a pattern of prominent trabecular meshwork.

Although LVNC has been classified as a primary cardiomyopathy of genetic ori-
gin,the genetic basis of disease in a large proportion of patients with LVNC
is still unresolved. The purpose of this study was to investigate patients with
LVNC for possible disease causing mutations. We investigated 124 Japanese
LVNC patients, including 50 familial cases and 74 sporadic cases, for muta-
tions by polymerase chain reaction and direct DNA sequencing. Three of these
genes encoded proteins previously associated with LVNC including LIM do-
main binding protein 3 (ZASP), α-dystrobrevin (DTNA), tafazzin (TAZ/G4.5), while
the remainder encoded sarcomeric proteins including myosin binding protein
3 (MYBPC3), cardiac troponin T (TNNT2), α-myosin heavy chain (MYH7),α-
tropomyosin (TPM1), α-cardiac actin (ACTC), and sodium channel α subunit gene
(SCN5A) associated with other inherited forms of cardiomyopathy. Of these 107
were isolated cases and 17 were non-isolated cases. We characterized the likely
mode of inheritance in the 50 familial cases: autosomal dominant inheritance was
the most common while X-linked inheritance was apparent in only 5 families. DNA
variants were identified in 27 patients including 21 cases from 9 families and 6
sporadic cases. We identified TAZ mutations in two familial cases and one spo-
radic case, an DTNA variant in one family, five variants in LDB3, and sarcomeric
gene mutations in 3 familial cases and 3 sporadic cases. The prevalence of the
mutations in LDB3, TAZ, DTNA or sarcomere gene is only 12%. The sarcomeric
gene mutations including MYH7, TPM1, and TNNT2 are most frequently found in
our series. In addition, the prevalence of SCN5A variants is significantly higher in
LVNC patients with arrhythmias and/or heart failure than those without. The rel-
atively small contribution of known mutations to the disease, compared to higher
proportion of familial cases suggests that other elusive genes remain to be identi-
fied. Higher incidence of variants in sarcomeric protein-encoding genes supports
the concept that LVNC is part of a diverse spectrum of cardiac morphologies trig-
gered by sarcomere protein gene defects and that there is a shared molecular
etiology of different cardiomyopathic phenotypes. In addition, higher incidensen
of SCN5A variants in LVNC patients with arrhythmias and/or heart failure support
the hypothesis that genes encoding ion channels are implicated in the pathophys-
iology of LVNC modifing the severity of disease.

362 A genome-wide association study identifies two loci
associated with heart failure due to dilated
cardiomyopathy

E. Villard1, C. Perret2, F. Gary1, C. Proust2, G. Dilanian1, R. Isnard3,
M. Komajda3, P. Charron1, F. Cambien2. 1UMR S956, Inserm,
University Pierre & Marie Curie (UPMC) Paris 6, Paris, France;

2INSERM UMR S937, paris, France; 3AP-HP - Hospital Pitie-Salpetriere,
Department of Cardiology, Paris, France

Aims: Dilated Cardiomyopathy (DCM) is a major cause of heart failure with a high
familial recurrence risk. So far the genetics of DCM remains largely unresolved.
We conducted the first Genome Wide Association Study (GWAS) to identify loci
contributing to sporadic DCM.
Methods and results: 1179 DCM patients and 1108 controls contributed to the
discovery phase. Pools of DNA stratified on disease status, population, age and
gender were constituted and used for testing association of DCM with 517,382
SNPs. Three DCM-associated SNPs were confirmed by individual genotyping
(P<5.0×10-7), and two of them, rs10927875 and rs2234962, were replicated
in independent samples (1165 DCM patients and 1302 controls), with P-values
of 0.002 and 0.009 respectively. rs10927875 maps to a region on chromosome
1p36.13 which encompasses several genes among which HSPB7 has been for-
merly suggested to be implicated in DCM. The second identified locus involves
rs2234962, a non-synonymous SNP (c.T757C, p. C151R) located within the se-
quence of BAG3 on chromosome 10q26. To assess whether coding mutations

of BAG3 might cause monogenic forms of the disease we sequenced BAG3 ex-
ons in 168 independent index cases diagnosed with familial DCM and identified 4
truncating and 2 missense mutations. Each mutation was heterozygous, present
in all genotyped relatives affected by the disease and absent in a control group of
347 healthy individuals, strongly suggesting that these mutations are causing the
disease.
Conclusion: This GWAS identified 2 loci involved in sporadic DCM, one of them
implicates BAG3. Our results show that rare mutations in BAG3 contribute to
monogenic forms of the disease while common variant(s) in the same gene are
implicated in sporadic DCM.

363 Clinical profile and genotype-phenotype assessment of
arrhythmogenic right ventricular
cardiomyopathy/dysplasia due to desmosomal
mutations

A. Tsatsopoulou1 , A. Anastasakis2 , A. Antonakopoulos2 ,
L. Antoniades3, A. Vouliotis2, P. Syrris4, E. Prappa5, C. Stefanadis2,

W.J. Mc Kenna4, N. Protonotarios1. 1Yannis Protonotarios Medical Center,
Naxos, Greece; 2University of Athens Medical School, 1st Department of
Cardiology, Athens, Greece; 3Larnaca General Hospital, Larnaca, Cyprus;
4Institute of Cardiovascular Science, University College London and The Heart
Hospital, London, United Kingdom; 5Evangelismos General Hospital of Athens,
2nd Department of Cardiology, Athens, Greece

Purpose: To evaluate the clinical profile and the genotype-phenotype relation with
respect to electrocardiographic abnormalities, functional/structural alterations on
two-dimensional echocardiography, and initial symptomatic presentation in pa-
tients with arrhythmogenic right ventricular cardiomyopathy/dysplasia (ARVC/D)
due to desmosomal protein mutations.
Methods: Seventy-seven consecutive ARVC/D patients (56% male) aged 41±18
years (range: 12-77), carriers of pathogenic desmosome mutations were evalu-
ated. Twenty-nine carried mutations in plakophilin-2 (PKP2), 12 in desmocollin-
2 (DSC2), 8 in desmoplakin (DSP) and 28 were homozygotes of a recessive
plakoglobin (JUP) mutation. All patients fulfilled the revised Task Force Criteria
(TFC) for diagnosis of ARVC/D. Serial cardiac assessment with annual 12-lead
ECG and two-dimensional echocardiography was performed during a prospective
follow-up of 8±7 years (range: 1-24). The initial clinical event was assessed by
age. Detailed historical data were available from medical records. For the compar-
ison of proportions Chi Square and Fisher’s Exact tests were used. Mann-Whitney
test was used for the comparison of quantitative variables between groups.
Results: Ninety-six percent of patients had 12-lead ECG abnormalities (75% re-
polarization abnormalities, 66% depolarization abnormalities) and 75% had right
ventricular functional/structural alterations according to revised TFC. Left ventric-
ular functional/structural alterations were detected in 39%. Fifty patients (65%)
presented clinical events, the first occurring at age 34±18 years (range: 12-72).
Repolarization abnormalities were less common among DSC2 and DSP carri-
ers as compared to PKP2 carriers (p=0.034 and p=0.027 respectively). In JUP
homozygotes, depolarization abnormalities and right ventricular alterations were
more common as compared to PKP2 carriers (p=0.001 and p=0.033 respec-
tively). Left ventricular alterations were more common in DSC2 and DSP carriers
as compared to PKP2 carriers (p=0.020 and p=0.019 respectively). Symptomatic
disease presentation seemed to be delayed in carriers of DSC2 mutations partic-
ularly as compared with PKP2 carriers (p=0.065).
Conclusions: Electrocardiographic abnormalities predominate in ARVC/D due
to desmosomal mutations. Repolarization abnormalities, with the best reported
reproducibility, predominate in PKP2 whereas they are under-expressed in DSC2
and DSP mutations. Thus, DSC2 and DSP carriers risk escaping of diagnosis
on ECG screening, although they present more frequently left ventricular involve-
ment.

364 Clinical and functional consequences associated to a
PKP2 founder mutation in north-west Spain

A. Diez-Juan1, M.F. Ortiz2, L. Perez-Alvarez3, R. Barriales-Villa2,
D.A. Garcia2, J. Moncayo-Arlandi1 , X. Fernandez4 , L. Nunez5,
L. Monserrat3 . 1Centro de Investigación Príncipe Felipe. Vascular

Repair and Regeneration Lab, Madrid, Spain; 2Institute of Biomedical
Investigation (Research), A Coruna, Spain; 3University Hospital A Coruna,
Department of Cardiology, A Coruna, Spain; 4Red de Investigacion
Cardiovascular (RECAVA), Instituto de Salud Carlos III, Madrid, Spain; 5Instituto
Universitario de Ciencias de la Salud, La Coruna, Spain

Purpose: Mutations in Plakophilin-2 (PKP2) gene are the most frequent cause of
arrhythmogenic right ventricular cardiomyopathy (ARVC). We found an identical
PKP2 frameshift mutation in 7 out of 20 unrelated index cases with ARVC from a
small region in north-west Spain. Our objectives were to describe the phenotype
associated with this mutation and to study the cellular and molecular alterations
of this mutation in cardiomyocyte cell lines.
Methods: Clinical and genetic evaluations were performed in 15 subjects from
7 unrelated families with the same PKP2 mutation (S329RfsX351). To study
the cellular and molecular mechanisms implicated in the pathogenesis of PKP2
(S329RfsX351) we have generated two versions of lentivirus to express PKP2
(S329RfsX351); a fusion with monomeric red fluorescent protein mRuby and V5
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tagged to distinguish mutated isoform vs. endogenous full length protein. We have
used these lentivirus to establish HL1 and H9C9 cardiomyocite cell lines for in-
vitro studies.
Results: PKP2 (S329RfsX351) was found in nearly 30% of ARVC index cases
from our cohort. This mutation showed high penetrance since 9 of 10 mutation
carriers (8 men) were clinically affected. Mean age at diagnosis was 40 years.
All affected carriers had patent right ventricular abnormalities and 3 presented
mild left ventricular systolic dysfunction (2 of them suffered an ischemic stroke).
One carrier suffered an aborted cardiac arrest (aged 41 yo) and a patient with
ICD implanted as primary prevention suffered an appropriate shock at age 51.
The five relatives without the mutation were unaffected. Cellular analysis of cells
expressing PKP2 (S329RfsX351) have shown that truncated PKP2 is not local-
ized in desmosomal complexes, in contrast it appears in nuclei concentrated in
heterochromatin complexes where gene transcription happens.
Conclusions: PKP2 (S329RfsX351) is a clearly pathogenic mutation and could
represent a common founder effect in north-west Spain. Functional studies in
PKP2 (S329RfsX351) suggest that this protein has potentially more functions
than structural desmosoma assembly and its nuclear localization in heterochro-
matin complexes could be at least in part responsible of anomalous cardiomy-
ocyte gene expression. Ongoing studies will try to understand the implication of
nuclear PKP2 (S329RfsX351) in ARVC pathogenesis.

365 Twelve year follow-up of clinical screening and
predictive genetic testing for hypertrophic
cardiomyopathy in children and adolescents

M. Jensen1, O. Havndrup1, M. Christiansen2, P.S. Andersen2,
B. Dines3, R. Pecini1, F. Skovby3, L. Kober1, H. Bundgaard1 .

1Rigshospitalet - Copenhagen University Hospital, Heart Centre, Department
of Cardiology, Copenhagen, Denmark; 2Statens Serum Institut, Department of
Clinical Biochemistry, Copenhagen, Denmark; 3Rigshospitalet - Copenhagen
University Hospital, Department of clinical genetics, Copenhagen, Denmark

Background: Screening of children for inherited cardiovascular diseases is as-
sociated with medical, psychological, legal and ethical dilemmas. We studied the
short- and long-term outcome of clinical screening and predictive genetic test-
ing of child relatives included in family screening for hypertrophic cardiomyopathy
(HCM).
Methods and results: Ninety probands and 361 relatives were included in fam-
ily screening for HCM from 1994-2001. Ten sarcomere genes, CRYAB and Titin
were screened. Sixty-six relatives and 4 probands were < 18 years of age at
the time of screening. No child relatives were diagnosed with HCM at the time
of inclusion. Twelve child relatives were carriers (age 12±5 years), and 26 rela-
tives "at risk" were from families without identified mutations (n=21) or not tested
(n=5) (age 11±5 years). Twenty-eight non-carriers (age 10±4 years) served as
controls. At follow-up (12±1 years) 17% of carriers were diagnosed with HCM.
Another 50% of carriers had hypertrophy that did not reach the criteria for HCM.
Six percent of relatives "at risk" had HCM at follow-up. There were no cardiac
events among child relatives during follow-up. We found no differences in preva-
lence of anxiety, depression, type D personality and current distress in relation to
the family screening between carriers and controls. The relatives "at risk", but not
carriers, reported increased avoidance behavior in relation to the family screening
program.
Conclusion: The majority of children carrying sarcomere gene mutations devel-
oped hypertrophy or HCM during puberty and early adulthood. Predictive genetic
testing performed in the "best interest" of children seemed to have had no nega-
tive long-term psychological impact.

366 A novel type of hypertrophic cardiomyopathy in patients
with C-terminal mutations in the four-and-a-half
LIM-domain 1 gene: clinical presentation and prognostic
implications

J.S. Binder1, F. Weidemann2 , B. Schoser3, M. Beer4, A. Schmidt1,
E. Bisping1, I. Lafer1, S.K. Quasthoff5, B. Pieske1, C. Windpassinger6 .
1Medical University of Graz, Department of Cardiology, Graz, Austria;
2Department of Internal Medicine I/Center of Cardiovascular Disease/University,
Wuerzburg, Germany; 3Friedrich–Baur Institute, Department of Neurology,
Ludwig-Maximilians University, München, Germany; 4Institute of Radiology,
University, Wuerzburg, Germany; 5Medical University of Graz, Department
of Neurology, Graz, Austria; 6Medical University of Graz, Institute of Human
Genetics, Graz, Austria

Background: X-linked myopathy with postural muscle atrophy (XMPMA), a novel
X-linked myopathy due to mutations in the Four-and-a-Half LIM Domain 1 gene
(FHL1), is clinically associated with partial atrophy and generalized hypertrophy

Abstract 413 – Table 1. Concentration of inflammatory cytokines secreted in 24h culture supernatants by stimulated human primary dendritic cells from pre-miR, anti-miR, pre-neg, anti-neg and sineg,
siLPL, siCD40L

pre-neg pre-miR pre-miR anti-neg anti-miR anti-miR anti-miR anti-miR sineg siCD40L siLPL
-29a -46a -29a -46a -29a+siLPL -46a+siCD40L

IL-6 (ng/ml) 0.67±0.21 0.15±0.01* 0.35±0.02* 0.66±0.07 1.28±0.15# 1.32±0.16# 0.81±0.1## 0.9±0.12** 0.93±0.08 0.59±0.07& 0.51±0.06&

TNF-α (ng/L) 64±4.36 39.8±3.62* 35.6±2.98* 64.06±7.88 130.51±13.6# 108±12# 90.51±9.6## 60.1±9.6** 60.42±7.12 38.1±6.2& 35.52±4.8&

*p<0.05 compared to pre-neg group. #p<0.05 compared to anti-neg group, ##p<0.05 compared to anti-miR-29a group, **p<0.05 compared to anti-miR-146a group, &p<0.05 compared to sineg group.

of skeletal muscle. The leading cause of death is respiratory and cardiac failure.
Due to the X-linked mode of inheritance males mutation carriers (MMC) are more
severely affected and frequently develop hypertrophic cardiomyopathy and car-
diac arrhythmias. We examined the correlation of FHL1 genotype with cardiac
phenotype to establish clinical and prognostic implications.
Methods and results: One large multigenerational Austrian and seven German
families included 17 male XMPMA patients, hemizygous for FHL1 mutations, and
23 XMPMA-negative female first-degree relatives, heterozygous for FHL1 muta-
tions. For comparison, 22 healthy age-matched male family members were in-
cluded. Detailed examinations included electrocardiography, echocardiography,
strain rate imaging for regional myocardial function, and MRI for possible my-
ocardial hypertrophy and replacement fibrosis. ECG abnormalities occurred fre-
quently in MMC (71% T-wave inversion in anterior leads, and in 53% Q-wave
pathologies), and were less frequent in heterozygous females mutation carri-
ers (FMC) (44% and 17% T-and Q-wave abnormalities, respectively). Left ven-
tricular morphology showed that both MMC and FMC had increased myocar-
dial mass (MMC=115.1±25.3 g/m2; FMC=95.1±19.6 g/m2; controls=89.0±15.6
g/m2) and increased wall thickness, especially in the apical segments. Six-
teen out of 17 MMC underwent cardiac MRI; 9 of those 16 had at least
one late enhancement positive segment in MRI, indicating replacement fibro-
sis. As to myocardial function, MMC in particular presented with diastolic dys-
function, and longitudinal systolic function was reduced in both (radial sys-
tolic strain: MMC=24.6±11.8%; FMC=35.9±12.3%; controls=43.2±14.8%). All
affected males had reduced exercise capacity on spiroergometry (VO2 max:
22.17±8.04 ml/(min*kg) vs. 27.28±5.77 ml/(min*kg) in controls, p<0.05).
Conclusions: XMPMA patients consistently showed electrical, functional and
morphological cardiac abnormalities that translate into reduced exercise capac-
ity. We demonstrate that the reduced systolic and diastolic function is related to
left ventricular hypertrophy and myocardial fibrosis. An unexpected finding was,
that some cardiac abnormalities were also present in FMC. This suggests that
inheritance of XMPMA is not as previously reported X-linked recessive, but rather
X-linked dominant with reduced penetrance and variable expressivity in females.

THROMBOSIS AND INFLAMMATION – GENETIC
CONTROL MECHANISMS

417 MicroRNA profiling identifies miR-146a and miR-29a and
their target genes CD40L and LPL in the regulation of
oxLDL-treated dendritic cell maturation, inflammatory
response and lipid uptake

H. Yan, J.H. Zhu, T. Chen, L. Zhang. First Affiliated Hospital of College
of Medicine, Zhejiang University, Institute of Cardiology, Hangzhou, China,
People’s Republic of

Aims: Increasing evidence shows that microRNAs (miRNAs) play important roles
in cardiovascular research. However, whether miRNAs are associated with the
immuno-inflammatory responses of atherosclerosis is yet unknown. Our study
aimed to explore the linkage of miRNA with lipid overload and the immuno-
inflammatory mechanism of atherosclerosis.
Methods and results: Microarrays were used to analyze the expression of miR-
NAs in oxLDL-stimulated dendritic cells (DCs), several miRNAs (microRNA-146a,
microRNA-146b-5p, microRNA-155 and microRNA-29a, microRNA-1974) were
aberrantly expressed after oxLDL treatment of human primary monocytes-derived
DCs, those dysregulated miRNAs were also found to be upregulated in ApoE
knockdown mice with atherosclerotic lesions compared with normol C57BL/6
mice using TaqMan real-time PCR. Moreover, we showed that miR-146a and miR-
29a played an important functional role in lipid uptake, pro-inflammatory cytokine
secretion and DC maturation process in oxLDL-treated DCs. Bioinformatics anal-
ysis suggested that miR-146a and miR-29a are related to CD40L and LPL, this
was confirmed by a luciferase reporter assay. Significantly, we suggested an addi-
tional explanation for the mechanism of miR-146a and miR-29a regulation of their
functional target: the down-regulation of CD40L and LPL by either miR-146a and
miR-29a overexpression or inhibition of CD40L and LPL activity by siRNA had
similar effects. Furthermore, the anti-miR-146a/29a-mediated functional effect on
oxLDL-stimulated DCs was attenuated via the inhibition of CD40L and LPL by
siLPL (Table 1).
Conclusions: Our novel approach identified and validated some miRNA protein
networks involved in phenotypic and functional role of DC in atheroscelrosis.
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418 CXCR7 is expressed on the surface of platelets and
mediates their adhesion on vascular wall after
ischemia/reperfusion injury in vivo

K. Sopova, A. Perk, V. Panagiota, A. Paul, M. Gawaz, K. Stellos.
Eberhard-Karls University Tubingen, Tubingen, Germany

Introduction: Platelets play a pivotal role in both thrombosis and inflammation,
and stromalcell-derived factor-1 (SDF-1) released at sites of inflammation induce-
splatelet activation, aggregation, adhesion and migration. For many years, itwas
believed, that CXCR4 was the only receptor for SDF-1. Recently, SDF-1 wasre-
ported to also be a ligand of the novel chemokine receptor CXCR7.
Objectives: To evaluate the expression of CXCR7 in human platelets and toin-
vestigate the differential role of CXCR7 and CXCR4 on the adhesionof platelets
on vascular wall after vascular injury.
Methods and results: Using confocalmicroscopy, flow cytometry and western
blot analysis we could determine for thefirst time that CXCR7 is also expressed
on the surface of human platelets,being significantly increased after ADP-induced
platelet activation (resting plateletsvs. ADP-activated platelets: mean fluores-
cence intensity ± SD: 13.1±3.6 vs. 26.9±9.1, P<0.05).We further investigated
the differential role of CXCR7 and CXCR4 onplatelet adhesion inareas of vascu-
lar injury with the help of intravital fluorescence microscopyin vivo. The common
carotid arteryof C57BL/6J mice was injured by ligation and stained platelets were
injectedintravenously. Preincubation of platelets with a blocking mAb toCXCR7,
but not control IgG1 or anti-CXCR4, resulted in a decreased adhesion ofplatelets
to the injured vessel wall (P<0.05). The differential role ofCXCR7 in the platelet-
endothelium interaction was investigated in themicrocirculation of the small intes-
tine of mice after ischemia/reperfusioninjury. The preincubation of platelets with
a neutralizing anti-CXCR7, but notof control-IgG1 or anti-CXCR4, resulted in de-
creased adhesion of platelets inthe microvasculature (P<0.05).
Conclusions: CXCR7 isexpressed on human platelets and in contrast to CXCR4
regulates SDF-1mediated platelet adhesion in areas of vascular injury in vivo, a
mechanism involved in vascularinflammation.

419 Influence of factor XIII v34l genotype on
thromboelastographic parameters and permeability in
whole blood clot

S. Montoro-Garcia1, D. Hernandez-Romero1 , E. Jover1, V. Roldan2,
R. Gonzalez-Conejero3, A.I. Romero1, E. Orenes-Pinero1, S. Abenza1,
M. Valdes1, F. Marin1. 1Hospital Universitario Virgen de la Arrixaca,

Murcia, Murcia, Spain; 2University General Hospital Morales Meseguer, Murcia,
Spain; 3University de Murcia, Regional Centre for Blood Donation, Murcia, Spain

Earlier investigations employing a flow measurement with plasma clots have
showed interesting contributions of the FXIII V34L polymorphism to the fibrin
polymerization. Little information is available concerning kinetic and character-
istic features of whole blood clots depending on this genotype. We aim to assess
the phenotype-genotype relation, kinetics, stability and permeability features of
fibrin in whole blood clots.
Methods: Whole blood was drawn from 66 healthy volunteers, aged 33.0±8.1, in
citrated tubes. Kinetic and stability characterization was assessed using a mod-
ified thormboeleastography (TEG) analysis (Rotem® delta, Pentapharm GmbH).
TEG analysis (Extem, Intem and Fibtem) were performed for one hour within the
following two hours of extraction. Results for clotting formation time (CFT) and
maximum clot firmness (MCF) were recorded. Permeability was assessed in vitro
whole blood clots (20mM CaCl2 and 0.12U thrombin, 120 min in a wet chamber)
connected to a sealed container with buffer (0.05M Tris-HCl, 0.15M NaCl, pH7.5).
Elution volume flowing through the clot for one hour was recovered. All the mea-
surements were performed in duplicates (variation coefficient <10%). Genotypes
were determined by PCR and restriction analysis. Platelet count and fibrinogen
levels were also analyzed according to standard methods.
Results: 39 individuals were V/V, 24 V/L and 3 L/L genotypes, without signifi-
cant deviation from the Hardy-Weinberg equilibrium. Significant differences were
observed among FXIII genotypes in CFT-Intem and MCF-Intem (p=0.011 and
p=0.029, respectively). Permeability negatively correlated with MCF-Intem (r= -
0.48), as well as MCF-extem (r= -0.51), MCF-Fibtem (r= -0.67) (all p<0.001), and
fibrinogen levels (r= -0.33, p=0.021), although we were not able to find permeabil-
ity differences between genotype groups. We found no differences in fibrinogen
and platelets count between genotypes. MCF-Extem and MCF-Fibtem were also
positively correlated with fibrinogen levels (r=0.31 p=0.024, and r=0.41 p=0.002,
respectively).
Conclusions: Homozygotes for 34L allele produce stable whole blood clots
slower than 34V allele carriers as show CFT results. Clot firmness was also lower
when the stable clot is formed. Such results are in concordance with previous re-
sults showing differences in fibrin polymerization related to underlying FXIII geno-
type. TEG is a reproducible method for evaluation of phenotype-FXIII genotype
relationship on whole blood samples. No previous studies on whole blood have
assessed the FXIII genotype influence on the TEG parameters despite further
physiological features than plasma clots.

420 Recurrent arterial thrombotic events are associated with
prothrombin gene G20210A variant

N. Botto1, S. Manfredi1, M.G. Colombo1, M.G. Andreassi2. 1Fondazione
G.Monasterio CNR-Regione Toscana, Massa, Italy; 2CNR Institute of
Clinical Physiology, Massa, Italy

Background: Factor V Leiden (FVL) and prothrombin G20210A mutation (PT
G20210A) are the two most common genetic polymorphisms known to predis-
pose an increased risk of recurrent venous thromboembolism (VTE) after a first
event. Whether individuals with this genetic background have an increased risk of
recurrent arterial thrombosis is uncertain.
Aim: To define the recurrence rates of arterial thrombotic events in patients with
FVL and prothrombin PT G20210A.
Methods: The study population included 225 consecutive patients (51.3±11.9
years; 117 male) who were referred to our Unit for genetic testing after an acute
episode of arterial thrombosis. For each patient, we retrospectively analyzed clin-
ical history of previous episodes of arterial and venous thrombosis. Genotyping
analysis was performed by using a multiplex allele-specific polymerase chain re-
action assay (Nuclear Laser Medicine).
Results: In our population, we detected 62 (27.5%) and 10 (4.4%) patients who
suffered from recurrent arterial thrombotic events and VTE, respectively. Patients
with recurrent events had significantly higher age than patients with a first episode
(p<0.0001). The frequency of patients carrying FVL (6.9% vs. 5.2%) and PT
G20210A (12.5% vs. 3.9%) variants were higher in patients with recurrent events
than in patients without recurrence. Specifically, heterozygosity for the prothrom-
bin G20210A variant had a 4-fold increased risk (95% confidence interval, 1.2 to
14.6) of recurrent arterial events compared with noncarriers after adjustments for
age, gender, and other vascular risk factors.
Conclusion: Our data demonstrates that prothrombin G20210A heterozygosity
is associated with an increased risk for recurrent arterial thrombosis. Testing for
prothrombotic mutations may provide critical information for optimal management
of patients in the clinical setting.

421 Interleukin 10 1082 G>A polymorphism as a risk factor
for coronary artery disease

I. Portig, F. Kliebe, C. Kliebe, B. Maisch. University Hospital Giessen
and Marburg, Campus Marburg, Marburg, Germany

Background: Atherosclerosis is believed to be a chronic inflammatory
process characterized by lipid accumulation in the arterial wall. Pro-inflammatory
cytokines TNF-alpha and IL-6 have been localized in atherosclerotic plaques, and
seem to play a role in the development of atherosclerosis. On the other hand,
interleukin-10 (IL-10) suppresses immune and inflammatory responses, predomi-
nantly by influencing macrophage function, e.g. by inhibiting cytokine synthesis. In
experimental models in mice a direct influence of IL-10 on atherosclerotic plaques
was demonstrated by inhibiting chronic inflammatory events in lesions and pre-
venting thrombotic complications. It has recently been shown that intranasal ad-
ministration of an ApoB-fusion protein led to a 35% reduction in aortic lesion size
in ApoE(-/-) mice, and was accompanied by the induction of regulatory T cells that
markedly suppressed effector T cells rechallenged with apoB-100 and increased
numbers of IL-10+ CD4+ T cells. Moreover, in IL-10 knock-out mice, absence of
IL-10 leads to an increase in susceptibility to atherosclerosis. Transgenic mice
overexpressing IL-10 had significantly less atherosclerotic lesions as compared
to wild type mice. It is therefore possible that a promoter polymorphism known
to lead to a decreased expression of IL-10 plays a role in the pathogenesis of
atherosclerosis which we have addressed in the study reported here.
Methods: 164 patients with coronary three vessel disease (coronary artery dis-
ease - CAD - group) were compared to 243 healthy controls examining the distri-
bution of genotype frequencies of a gene polymorphism in the promoter region of
IL-10 (IL-10 1082).
Results: IL-10 1082 genotypes carrying the G allele appeared with higher fre-
quency in the CAD-group as compared to controls. This finding is in contrast to
those reported by others in 2001, but confirms findings reported in 2005 where
a similar association between a matched control group comprising patients with
severe CAD preparing for bypass surgery and a population control group were
found. In the former study patients were included with angiographically proven
CAD of at least one coronary artery. Although not stated in detail, severity of CAD
was probably less pronounced in that study as compared to the present study.
Conclusion: The study raises the possibility of a correlation between the IL-10-
1082_G allele and the presence of severe coronary artery disease in a German
population. The functional IL-10-1082 polymorphism correlates with altered IL-10
levels and might influence susceptibility to atherosclerosis by altered inflamma-
tory responses.

422 Effect of PON1 and CYP2C19 genetic variants on clinical
outcomes in young patients treated with clopidogrel
after myocardial infarction

J.-S. Hulot, J.-P. Collet, G. Cayla, J. Silvain, J. Finzi, F. Allanic,
A. Bellemain-Appaix, G. Anzaha, G. Montalescot. AP-HP - Hospital

Pitie-Salpetriere, University Paris 6, Dept Cardiology-Medical ICU, Paris, France

Background: Reduced concentrations of clopidogrel active drug metabolite have
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been associated with diminished platelet inhibition and higher rates of adverse
cardiovascular events. Paraoxonase-1 (PON1) has recently been proposed as a
key enzyme for clopidogrel metabolic activation. We evaluated the effect of PON1
genetic variants on the occurrence of cardiovascular outcomes in clopidogrel-
treated coronary patients.
Methods: We performed PON1 (Q192R and L55M)and CYP2C19 (*2 to *6)
genotyping in 375 young post-MI patients (aged <45years at the time of MI) en-
rolled in the AFIJI cohort. The primary endpoint was a composite of death, my-
ocardial infarction and urgent coronary revascularization occurring during clopido-
grel exposure. Pharmacodynamic response to clopidogrel 75mg/d maintenance
dose was assessed using VerifyNowP2Y12 assay in a subset of patients.
Results: The rate of the primary endpoint was similar in PON1 QQ192 ho-
mozygous patients, QR192 heterozygous or RR192 homozygous. The number of
events according to genotype was QQ192: 14/169; QR192 14/151 and RR192:
8/55 (HR for R192 allele carriers versus non-carriers: 1.21 95%CI[0.60-2.44],
p=0.59). Similarly, there was no significant influence of the PON1 L55M variant
(HR for L55 allele carriers versus non-carriers: 0.60 95%CI[0.30-1.18], p=0.13). In
contrast, the primary endpoint occurred more frequently in carriers of CYP2C19
loss-of-function alleles (HR for CYP2C19 loss-of-function allele carriers versus
non-carriers: 3.10 95%CI [1.52-6.30], p=0.001). In regression analyses, the pres-
ence of CYP2C19 loss-of-function alleles was the only significant predictor of
pharmacodynamic response to clopidogrel.
Conclusions: In contrast to CYP2C19 loss-of-function genetic variants, PON1
genetic variants do not appear to influence clinical outcome nor clopidogrel anti-
platelet response in young post-MI patients.

POSTER SESSION 1

ANGIOGENESIS, ARTERIOGENESIS AND VASCULAR
REMODELING

P431 Enhanced endothelial differentiation of endothelial
progenitor cells with cilostazol and effect of combined
cell therapy with cilostazol in murine hindlimb ischemia

T.-H. Chao1, S.-Y. Tseng2, Y.-H. Li3, P.-Y. Liu3, G.-Y. Shi3, H.-L. Wu3,
C.-L. Cho2, J.-H. Chen3. 1National Cheng Kung University college

of Medicine and Hospital and Dou-Liou Branch, Tainan and Dou-Liou, Taiwan;
2National Sun Yat-Sen University, Kaohsiung, Taiwan; 3National Cheng Kung
University College of Medicine and Hospital, Tainan, Taiwan

Purpose: Cilostazol is an antiplatelet agent with vasodilating effect. We and oth-
ers have reported that it could promote angiogenesis. In this study, we investi-
gated the effects of cilostazol on endothelial progenitor cells (EPCs) and hybrid
therapy in murine hindlimb ischemia.
Methods: Various concentrations of cilostazol were added 3 days after isolation
and culture of human early EPCs. Colony-forming units were counted 7 days later.
Total ribonucleic acid was extracted from EPCs treated without or with cilosta-
zol and subjected to reverse transcription-polymerase chain reaction analysis of
endothelial NO synthase (eNOS), vascular endothelial growth factor-receptor 2
(VEGF-R2), and CD31. Eight-week-old male severe combined immunodeficiency
mice were divided into 4 groups (vehicle, EPCs only, cilostazol only, and EPCs
plus cilostazol, respectively). One million of culture-expanded EPCs were trans-
planted by multiple intramuscular injections one day after hindlimb ischemia. Sin-
gle doses of cilostazol (10 mg/kg) were injected intraperitoneally before hindlimb
ischemia and everyday for 7 days. Flow recovery in ischemic limbs was mea-
sured and capillary density was counted. Phosphorylation of eNOS and Akt in
ischemic muscle was performed by immunoblotting. Immunofluorescence stain-
ing of ischemic muscle was scanned for incorporation of transplanted cells into
circulating vessels.
Results: Cilostazol (30 μM) treatment significantly increased the number of
colony-forming units of EPCs by 2.5 folds (25.2±0.9 vs 10.8±0.5 cells/well,
p<0.05) and expression of eNOS, VEGF-R2, and CD31 as compared to
negative control. Blood flow recovery ratio (ipsilateral/contralateral) and cap-
illary density after 14 days in the ischemic hindlimb were highest in EPCs
plus cilostazol-treated mice (0.68±0.09; 3588±78 particles/mm2) than cilosta-
zol only (0.48±0.01; 2991±49 particles/mm2), EPCs only (0.35±0.03; 2788±49
particles/mm2), and vehicle (0.21±0.02; 2010±11 particles/mm2, all p<0.05 vs
vehicle, respectively), which were attenuated by an eNOS inhibitor injection. Hy-
brid therapy had the upmost effect on phosphorylation of eNOS and Akt in is-
chemic muscle. Human CD31+ cells were mostly located around but far from
host capillaries in EPCs only; however, they formed more capillaries with host
endothelial cells in hybrid therapy.
Conclusions: Cilostazol has significantly beneficial effect on endothelial differen-
tiation in EPCs. It promotes vasculogensis of transplanted human EPCs in murine
hindlimb ischemia partly mediated by activating Akt/eNOS signaling pathway and
enhancing incorporation of EPCs into neovascularization site.

P432 MicroRNA-100 regulates neovascularization by
suppression of mammalian target of rapamycin in
endothelial and vascular smooth muscle cells

S. Grundmann1, F. Hans1, S.C. Kinniry1, J. Heinke1, T. Helbing1,
I. Hoefer2, J. Sluijter2, G. Pasterkamp2, C. Bode1, M. Moser1 .

1Albert-Ludwig University of Freiburg, Freiburg, Germany; 2University Medical
Center Utrecht, Utrecht, Netherlands

Background: The adaptive growth of blood vessels is an important protective
mechanism in cardiovascular disease. However, the underlying regulatory mech-
anisms of this process are only partly understood. Recently, small endogenous
RNAs (microRNAs) were found to play an important role in embryonic and post-
natal vascular development. Here, we used microRNA-transcriptome analysis fol-
lowing induction of hindlimb ischemia in mice to screen for microRNAs involved
in adaptive blood vessel growth following arterial occlusion.
Methods and results: Using microRNA-arrays, we explored the microRNA-
expression profile during adaptive neovascularization. We describe specific
changes in microRNA-expression patterns and show that the microRNA-100 is
significantly downregulated after induction of hindlimb ischemia in mice. Our data
demonstrate that miR-100 modulates proliferation, tube formation and sprout-
ing activity of endothelial cells and migration of vascular smooth muscle cells
and functions as an endogenous repressor of the serine/threonine protein kinase
mTOR. Whereas miR-100 inhibition increased mTOR-levels in endothelial cells,
overexpression of miR-100 reduced mTOR-expression and consequently atten-
uated cellular proliferation. Supporting this notion, overexpression of an mTOR-
construct lacking the miRNA-binding site rescued the inhibitory effect of miR-100
on cell proliferation. Accordingly, miR-100 inhibition by specific antagomirs in vivo
stimulated angiogenesis and resulted in functional improvement of perfusion after
femoral artery occlusion in mice. In contrast, treatment with the mTOR-inhibitor
rapamycin had the opposite effect.
Conclusion: Our data demonstrates that miR-100 has an anti-angiogenic func-
tion and represses mTOR-signalling in endothelial and vascular smooth muscle
cells. Inhibition of miR-100 could be a novel approach for the modulation of blood
vessel growth and other mTOR-dependent processes.

P433 Impact of the NAMPT-SIRT1 axis for myocardial
regeneration

K. Jores, W. Bielenberg, R. Wirdmer-Teske, P. Stieger, H. Nef,
H. Tillmanns, D. Sedding. University Hospital Giessen and Marburg,
Campus Giessen, Giessen, Germany

Introduction: The nicotinamide adenine dinucleotide (NAD)-dependent classIII
histone and protein deacetylase Sirt1, functions in a wide array ofcellular pro-
cesses, including protection from oxidative stress and apoptosis. Furthermore-
SIRT1 seems to be critical for angiogenic activity in endothelial cells (EC). How-
ever,the endogenous expression and activity of Sirt1 as well as the regulating-
mechanisms in the ischemic heart remain elusive.
Methods & results: Toinvestigate the mechanisms which regulate Sirt1 expres-
sion and activity in theischemic heart in vivo we inducedmyocardial infarction by
ligating the left coronary artery (LAD) of C57/Bl6 mice. After 24,48h and 72h mice
were euthanized and ischemic myocardium was identified byretrograde injection
of evans blue dye and dissected for further evaluation. Atall timepoints Sirt1 enzy-
matic activity decreased in a time-dependent manner. Inparallel, NAD(+)-levels in
the ischemic myocardium were significantly decreased. The cellular NAD+ syn-
thesisis regulated by both the de novo and the salvage pathways. Since only
thesalvage pathway regulates NAD-levels under ischemic conditions, we focused
onthe molecules of this pathway to elucidate the mechanisms which regulatecel-
lular NAD content under ischemic conditions. Real-timePCR analysis revealed a
downregulation of the rate-limiting enzyme in thesalvage pathway of NAD synthe-
sis, Nicotinamide phosphoribosyltransferase (Nampt) at 24, 48 and 72h after in-
duction of myocardial infarction as aprobable cause for the reduced NAD-levels in-
vivo. Moreover, miR-374 was identified to regulate Nampt on apost-transcriptional
level: miR-374 was significantly upregulated aftermyocardial infarction. A knock-
down of miR-374 by a specific o-methylatedmiRNA-inhibitor in vitro resulted inan
upregulation of Nampt levels in human coronary artery endothelial cells. More-
over,sprout formation was significantly increased following miR-374 knockdown.
Conclusions: In summary, we identified miR-374 as a keyregulator of NAMPT
and thus SIRT1-activity which regulates angiogenesis andmyocardial regenera-
tion following MI.

P434 Improved limb perfusion and neovasculogenesis
mediated by intramuscular infusion of erythropoietin is
mediated by local expression of angiogenic factors

G. Vogiatzi, D. Tousoulis, A. Briasoulis, A. Valatsou, M. Nikolopoulou,
K. Papaxoinis, A. Pantopoulou, N. Papageorgiou, D. Perrea,

C. Stefanadis. Hippokration Hospital, University of Athens, 1st Department of
Cardiology, Athens, Greece

Purpose: Angiopoietin (Ang) -1 and -2, their receptor Tie-2,and vascular en-
dothelial growth factor (VEGF) regulate angiogenesisand may be important in
myocardial collateral development. In this study weinvestigated whether direct
intramuscular infusion of erythropoietin (EPO), alteredthe local balance of the an-
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giopoietins and VEGF and improved limbperfusion in a murine model of hind limb
ischemia.
Methods: Wild type C57BL/6 male mice underwent unilateral hind-limb ischemia,
were divided in two groups (n=14/group)and received either EPO or normal saline
intramuscularly (im). Each group mice underwent Laser Doppler perfusion Imag-
ingon days 1, 7 and 28 after surgery for the estimation of the bilateral hind-limb
perfusion. At day 28 they weresacrificed and quantitativereal time RT-PCR was
performed to the muscle tissues from both limbs to analyzethe differential gene
expression of vascular endothelial growth factor (VEGF),Tie-2, Ang-1 and Ang-2.
Muscle tissue sections were stained with rat anti-CD31antibody. Capillariesand
arterioles in the ischemic areas were counted with confocal microscopy atday 28.
Results: Ischemic/non-ischemic ratio was significantlyincreased in ischemic
limbs of EPO-treated mice versus control miceat 7 days (p<0.01 vs control for
EPO), which was maintained at 28 days (p<0.02 vs control). Capillary den-
sity was increased in the EPO-treatedgroup compared to control (2,01±0.65 vs
0.69±0.49 cap/cm2 p<0.05). Comparedto the control group, in the ischemic limbs
of the Epo-treated group there wasa significant elevation in the expression of
VEGF (9.1±0.4 vs 13.2±0.7 RLU, p=0.01), Ang-2 (10.3±0.9 vs 14.7±0.3 RLU,
p=0.04) and sTie-2 (11.2±0.4 vs 15.6±0.8, p=0.03) respectively. Incontrast, the
Ang-1 expression didn’t significantly differ between the twogroups (10.2±0.8 for
the Epo-treated group vs 9.7±0.6 for the control group).
Conclusions: Erythropoietin treatment improvesperfusion in ischemic limbs, pro-
motes vasculogenesis and increasesneoangiogenesis by upregulation of the
Ang-2/Tie-2 pathway. These findingssuggest that erythropoietin exerts beneficial
effects on muscle neoangiogenesisand perfusion after limb ischemia by interfer-
ing with the local expression ofangiogenic factors.

P435 Connexin 43 acts as a counter regulatory molecule of
caveolin-1 via activation of MEK/ERK pathway

M. Arshad1, C. Conzelmann1, M. Aslam2, F.V. Hartel2, I. Hussain1 ,
M. Stadele1, D.G. Sedding1, H.M. Piper3, T. Noll4, D. Gunduz1.
1Justus Liebig University Giessen, Med. Clinic I, Cardiology, Giessen,

Germany; 2Institute of Physiology, Justus Liebig University, Giessen, Germany;
3Heinrich-Heine University of Dusseldorf, Dusseldorf, Germany; 4Dresden
University of Technology, Institute for Physiology, Dresden, Germany

Background: Apart from an important component of the gap junction, connexin
43 (Cx43) has been known to regulate other cellular functions like cell prolifera-
tion. This regulatory role of Cx43 could be of much importance in therapeutic an-
giogenesis. On the other hand, recently it has been shown that caveolin-1 (Cav-1)
acts as a negative regulator of angiogenesis. The aim of the present study was
whether Cx43 acts as a counter regulator of Cav-1 in the control of endothelial
cell proliferation and migration.
Methods: Study was performed on cultured human umbilical vein endothelial
cells (HUVEC). Niflumic acid, flufenamic acid and 18-α-glycyrrhetinic acid were
used as Cx43 inhibitors. PD98059 was used as a MEK1/2 inhibitor. Downregula-
tion of caveolin-1 was carried out by siRNA transfection. Proliferation, migration
and sprouting of endothelial cells were quantified by crystal violet staining, migra-
tion assay, and spheroid sprouting assay, respectively.
Results: Inhibition of Cx43 with niflumic acid, flufenamic acid and 18-α-
glycyrrhetinic acid (50 μM for 48 hrs) in HUVEC resulted in a decreased phos-
phorylation of p42/44 MAPK and increased expression of Cav-1. Furthermore,
inhibition of Cx43 resulted in 50±7% decrease (n=5; p<0.05 for all further param-
eters) in cell proliferation, 48±5% decrease in migration, and 49±6% decrease
in endothelial cell sprouting compared to control. Similar results were obtained
with specific inhibition of Cx43 by mimetic peptides (Gap26 and Gap27; 0.25
μg/ml). Accordingly, inhibition of MEK/ERK pathway with PD98059 (10 μM, 48
hrs) resulted in an increased expression of Cav-1, a reduction in Cx43 expres-
sion and impaired cell proliferation, migration and sprouting of endothelial cells.
Contrariwise, down-regulation of Cav-1 by small interference RNA resulted in an
increased expression of Cx43 and increased phosphorylation of p42/44 MAPK.
Accordingly, the cell number increased by 35±5% compared to controls.
Conclusion: The data of the present study show that cav-1 suppresses the cell
proliferation via suppression of Cx43 activity upstream to p42/44 MAPK. Knock-
down of Cav-1 results in loss of this suppressive activity of Cav-1 and cells un-
dergo cell cycle progression. This counter regulatory role of Cx43 can be of im-
portance in therapeutic angiogenesis.

P436 Androgens stimulate endothelial progenitor
cell-mediated angiogenesis and are associated with
increased human coronary collateralization

C.J. Hsu, R. Chow, L. Dunn, P. Simpson, K. Chan, A. Yong, M. Guillou,
D. Celermajer, M. Ng. Heart Research Institute, Sydney, Australia

Purpose: The role of androgens in cardiovascular diseases remains controver-
sial. Recent studies have described an inverse relationship between androgen
levels and cardiovascular mortality in men. Endothelial progenitor cells (EPCs)
are important for angiogenesis, and it has been linked to cardiovascular out-
comes. We hypothesize that androgen plays a role in enhancing human male
angiogenesis through EPC.
Methods: EPCs were isolated from healthy young male donors (n=12), and
treated with dihydrotestosterone (DHT, 4-400nM),±androgen receptor (AR) an-

tagonist, hydroxyflutamide, ±oestrogen receptor antagonist, ICI182780, and their
functions were assessed. To assess angiogenesis in vivo, DHT-treated Early- and
Late-EPCs were xenotransplanted into BalbC nu/nu male mice following hindlimb
ischemia. Male patients (n=15) having elective percutaneous coronary interven-
tion were recruited to assess coronary collateralization, including collateral flow
index (CFI).
Results: DHT induced a dose-dependent increase in ulex-lectin+/AcLDL cells
(P<0.05), in Early-EPC migration (P<0.05) and tubulogenesis (P<0.001). Hy-
droxyflutamide completely abolished DHT-mediated effects on Early-EPC num-
ber and migration; ICI182780 had no effect. Similar findings were also observed
for Late-EPCs (all P<0.05). Mice xenotransplanted with Early-EPCs treated with
400nM DHT showed better recovery using Doppler imaging at Day14 (P<0.05)
and Day21 (P<0.05) post-surgery than control mice, and mice xenotransplanted
with DHT treated Late-EPC showed even more robust response (P<0.02 at Day
14 and 21). In the human coronary collateral study, free testosterone levels cor-
related significantly with CFI (r=0.786, P=0.021). No relationship was established
between oestradiol and CFI. Free testosterone levels correlated negatively with
Early-EPC (r= -0.78, P=0.036), but positively with Late-EPC (r=0.9, P=0.037)
number.
Conclusions: This study provides in vitro, in vivo, and clinical evidence of pro-
angiogenic effects of androgen. These effects are likely to be mediated through
AR on Late-EPCs. This study highlights the potential benefit of androgen replace-
ment for men’s cardiovascular health.

P437 Smooth muscle cell specific deletion of HIF-1alpha
results in an unstable plaque phenotype after vascular
injury in apoE deficient mice

P. Subramanian1 , K. Heyll1, C. Weber2 , A. Schober1. 1Institute
for Molecular Cardiovascular Research, University Hospital

Aachen, RWTH, Aachen, Germany; 2Institute for Cadiovascular Prevention,
Ludwig-Maximilians-University, Munich, Germany

Purpose: Hypoxia inducible factor (HIF)-1alpha is a transcription factor which
is upregulated following vascular injury and plays an essential role in neoin-
tima formation probably through the recruitment of smooth muscle progenitor
cells (SPCs). The role of cell-type-specific HIF-1alpha activation, however, is un-
known. We studied the function of smooth muscle cell (SMC) specific HIF-1alpha
in neointima formation.
Methods: Smooth muscle myosin heavy chain (SMMHC)-CreT+/HIF-
1alpha flox/flox/ApoE-/- (SMC-HIF KO) mice and SMMHC-CreT+/HIF-1alpha
WT/WT/ApoE-/- (SMC-HIF WT) mice were treated with tamoxifen (IP,
1mg/20g/day for 6days) to induce SMC specific HIF-1alpha deletion. Wire
induced injury of the carotid artery was performed in SMC-HIF KO and SMC-HIF
WT mice fed a western type diet (8-9 week old males, N=8-9 each group). To
verify the knock down of HIF-1alpha, qRT-PCR was performed in carotid artery
samples which were harvested 6 hrs following injury. The peripheral Sca1+/Lin-
SPC population was quantified before and 1 day after injury in the circulation
by flow cytometry. The neointimal area was analyzed after 28 days in Elastic
Van Gieson stained sections by morphometry. Furthermore, immunostaining
for Mac-2 and smooth muscle actin (SMA) was performed to study the cellular
plaque composition.
Results: Tamoxifen treatment reduced the HIF-1alpha mRNA expression after
carotid injury by 76% in the SMC-HIF KO mice as compared to control. Dou-
ble immunostaining for HIF-1alpha and SMA revealed that the knock down was
SMC-specific. The injury-induced mobilization of SPCs at one day is not affected
by the SMC specific HIF-1alpha knock down. In SMC-HIF KO mice, the neointimal
area was not significantly different from SMC-HIF WT mice (0.033±0.002 versus
0.033±0.004 mm2, N=8-9 each group, P=0.98). The loss of SMC specific HIF-
1alpha increased the neointimal Mac-2-immunopositive area by 45% (19.0±3.4
versus 34.4±7.1%, N=5-8 each group, P<0.05) without altering the number of
Mac-2+ cells (25.1±3.2 versus 25.7±4.6%, N=4-6 each group, P=0.92). In addi-
tion, HIF-1alpha deletion reduced the neointimal SMC content by 27% (19.1±1.6
versus 13.9±0.9%, N=5-7 each group, P<0.01).
Conclusions: SMC-specific HIF-1alpha deletion produces an unstable plaque
phenotype following vascular injury due to a reduced accumulation of SMCs and
an increased macrophage cell size, probably through enhanced lipid accumula-
tion. Thus, HIF-1alpha activation in SMCs might play a protective role in plaque
formation partly through anti-atherogenic effects on macrophages.

P438 MiR-126 deficiency augments neointima formation
following arterial injury in ApoE-/- mice

M. Nazari-Jahantigh1, K. Heyll1, S. Wang2, E. Olson2, C. Weber3 ,
A. Schober1 . 1Institute of Molecular Cardiovascular Research,
University Hospital Aachen, RWTH, Aachen, Germany; 2University of

Texas Southwestern Medical Center, Dallas, United States of America; 3Institute
for Cardiovascular Prevention, Ludwig-Maximilians-University Munich, Munich,
Germany

Purpose: We aimed to study the role of miR-126 in neointima formation and
vascular repair after endothelial denudation.
Methods: Wire-induced carotid injury was performed in miR-126-/-/ApoE-/- (miR-
126-/-) and miR-126+/+/ApoE-/- (miR-126+/+) mice fed a western-type diet. MiR-
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126-3p and miR-126-5p expression after vascular injury was studied by quan-
titative RT-PCR. Carotid arteries were harvested following in-situ perfusion with
paraformaldehyde at 7, 14, and 28 days after vascular injury. In addition, miR-
126+/+ and miR-126-/- mice after reciprocal bone marrow (BM) transplantation
were studied after wire injury. MiR-126+/+ mice transplanted with miR-126+/+ BM
cells were used as controls. The neointimal area was determined by morphome-
try in carotid sections stained with Movat’s pentachrome. Quantitative immunos-
tainings were performed for cell-specific markers, such as SM22 (smooth muscle
cells, SMCs), macrophages (Mac-2), and endothelial cells (von Willebrand factor,
CD31).
Results: The expression of miR-126-3p, miR-126-5p, and premiR-126 was re-
duced at day 1 and again up-regulated from day 7 on. Whereas the neointimal
area was not different between miR-126-/- and miR-126+/+ mice at 7 days after
vascular injury, a 2-fold increase of the neointima was detectable in the absence
of miR-126 after 14 and 28 days (N=5-7; P<0.05). The neointimal macrophage
content was 2.2-fold higher and the endothelial coverage reduced by 31% in miR-
126-/- mice after 28 days (P<0.05), whereas the SMC accumulation was not af-
fected. The neointimal area in miR-126-/- recipients with miR-126+/+ BM was
increased 2-fold, whereas in mice with miR-126-/- BM the neointimal size was not
different from miR-126+/+ mice with miR-126+/+ BM. The medial area, however,
was increased in mice with miR-126-/- BM due to increased macrophage accu-
mulation. Furthermore, the re-endothelialization was significantly reduced only in
miR-126-/- recipient mice (P<0.05).
Conclusions: The absence of miR-126 critically impairs endothelial recovery af-
ter arterial injury which results in accelerated neointima formation and increased
neointimal macrophage accumulation. Thus, miR-126 plays a protective role in
vascular repair and might provide a promising therapeutic tool to limit restenosis.

P439 Effect of small hairpin RNA molecules targeting
endothelin-converting-enzyme-1 in
monocrotaline-induced pulmonary hypertensive rats

J.S. Son1, K.C. Kim2, M.S. Cho2, Y.M. Hong2. 1Konkuk University
Hospital, Seoul, Korea, Republic of; 2Ewha University, Seoul, Korea,

Republic of

Purpose: Pulmonary hypertension is characterised by elevations in pulmonary
artery pressure and pulmonary vascular resistance. The two pathological features
that are common are abnormal pulmonary vasoconstriction and pulmonary vas-
cular remodelling. The purpose of the present study was to investigate the ther-
apeutic effects of an small hairpin RNA (shRNA) molecules targeting endothelin
converting enzyme-1 (ECE-1) in monocrotaline (MCT)-induced pulmonary hyper-
tension in rats.
Methods: Sprague-Dawley rats were treated with a subcutaneous normal saline
(control group), with a subcutaneous MCT (60mg/kg, MCT group), and with MCT
+ recombinant lentiviral vectors carrying shRNA targeting ECE-1 (shRNA group).
Mean right ventricular pressure (RVP) was estimated. Histologic, immunohisto-
chemial, western blot and RT-PCT analyses were performed in the lung tissues.
To assess the effects of shRNA targeting ECE-1 on the time course, hearts and
lungs were dissected after 4, 7, 14, or 28 days.
Results: The mean body weights of the MCT- and shRNA-treated rats were sig-
nificantly lower than that of the control group on days 4, 7 and 28. Compared to
control group, MCT group showed a marked increase in mean RVP on days 4, 7,
14 and 28. These group also showed increase in right ventricle/(interventricular
septum+left ventricle [RV/(IVS+LV)] ratio on days 7, 14 and 28, indicating marked
RV hypertrophy. The shRNA group showed a significant improvement in mean
RVP days on 4, 7, 14 and 28, but no differences were observed in RV/(IVS+LV) ra-
tio, lung weight, and mean arterial pressure. The serum concentration of ET-1 was
significantly lower in shRNA group. The expression of ECE-1, ET (endothelin)-1
and ETA receptor of the lung were significantly increased in MCT group on days
14 and 28. The expression of ETA receptor was significantly decreased in shRNA
group on day 14, but other gene expressions did not changed in shRNA group.
Quantitative analysis of peripheral pulmonary arteries revealed that medial wall
thickness was significantly increased after MCT injection, and significantly de-
creased in shRNA group on days 14 and 28. The number of intra-acinar muscular
arteries after MCT injection was significantly decreased in shRNA group on day
14.
Conclusions: Recombinant lentiviral vectors carrying shRNA targeting ECE-
1 prevented RVP and RV hypertrophy, exerted an anti-proliferative effect on
pulmonary artery smooth muscle cells. Our results indicate that this treatment
modality is a promising that could protect against hemodynamic and histopatho-
logical changes in pulmonary hypertension.

P440 Physical exercise prior to femoral artery ligation
stimulates collateral artery growth in an nitric
oxide-dependent manner

S.H. Schirmer, L. Schuh, M. Boehm, U. Laufs. Saarland University
Hospital, Homburg, Germany

Background: Physical exercise is an important cornerstone in cardiovascular
prevention and therapy. Following arterial occlusion, exercise increases collat-
eral flow by enhancing fluid shear stress. The effects of physical exercise prior to
arterial occlusion on collateral artery growth are currently unknown.

Methods and results: Mice were subjected to four weeks voluntary treadmill run-
ning before unilateral femoral artery ligation (FAL). Animals ran 4.0±0.4 km/day
until FAL and 0.5±0.2 km/day thereafter. Hindlimb perfusion was assessed us-
ing pressure controlled infusion of fluorescent microspheres into the abdomi-
nal aorta under conditions of adenosine-induced maximal vasodilation, and ex-
pressed as percentages ligated/unligated hindlimb. Directly after FAL, perfusion
fell to 3.5±0.7% in sedentary wildtype (C57/Bl6) mice. Exercise prior to FAL did
not change perfusion acutely after ligation (4.0±0.8%), indicating that exercise
did not lead to growth of pre-existing collateral anastomoses in their functional
resting state. One week after FAL, perfusion was restored to 37.4±2.7% in the
sedentary ("S") group. Exercise until the final experiment ("run", "R") augmented
perfusion restoration to 52.8±4.1% (p<0.005 compared to sedentary). When ex-
ercise was stopped at the time of FAL ("run and rest", "RR"), perfusion recovery
after one week was 50.3±4.7% (p<0.001 compared to S, p=ns compared to R).
In collateral-containing hindlimbs, inflammatory cytokine mRNA expression was
reduced (TNFalpha to 54±8% in R and to 39±7% in RR compared to S; MCP1 to
26±5% in R and to 20±6% in RR compared to S. mRNA-expression of inducible
NO-synthase (iNOS) was increased to 179±40% (p<0.05) in R and to 172±34%
(p<0.05) in RR mice. Endothelial NO-synthase activity (phospho-eNOS/total
eNOS protein) was increased to 211±46 (p<0.05) in R and to 211±35% (p<0.05)
in RR animals. We thus investigated the effects of physical exercise in eNOS-/-
and iNOS-/- mice. eNOS-/- sedentary mice showed a strongly impaired perfusion
restoration to 4.3±1.0% one week after FAL, which was stimulated by prior ex-
ercise (RR) to 8.2±0.8% (p<0.01 compared to S). iNOS-/- mice, while showing
near to normal perfusion restoration at sedentary conditions (30.5±3.2%), failed
to increase perfusion restoration by exercise.
Conclusion: Physical exercise before femoral artery occlusion reduces inflam-
matory cytokine expression and stimulates collateral artery growth in an NO-
dependent manner. These data underline the vascular risk profile associated with
a sedentary lifestyle and identify exercise as a prophylactic means to enhance
vascular growth.

P441 A hyaluronidase inhibitor attenuates the development
of experimental abdominal aortic aneurysm by
modulating the interaction between hyaluronic acid
and CD44

T. Miyoshi, T. Yonezawa, K. Nakamura, K. Kohno, K. Kusano,
S. Hirohata, S. Kusachi, Y. Ninomiya, H. Ito. Okayama University,

Okayama, Japan

Background: Abdominal aortic aneurysm (AAA) is a common disease character-
ized by mobilization of inflammatory cells into vessel walls, leading to degradation
of extracellular matrix (ECM). Hyaluronic acid (HA) is one of major ECM compo-
nents in vessel wall. Recently, small fragmented HA by degradation has been
shown to play an important role in inflammation through CD44, a principal recep-
tor of hyaluronic acid. We investigated whether HA fragmentation contribute to
the pathogenesis of the development of AAA in mice.
Methods: For induction of AAA, we applied 0.5 M CaCl2 to the infrarenal
aortae of mice. Aortic diameters and aortic tissues were assessed after six
weeks in CD44-deficient mice, wild-type (WT) mice, and WT mice treated with
a hyaluronidase inhibitor, L-ascorbic acid 6-hexadecanoate (Vcpal).
Results: We first assessed HA metabolism in AAA lesion. In WT mice, six
weeks after application of CaCl2, the increased expression of hyaluronidase 2
and hyaluronidase 3, and hyaluronan synthase 2 were observed. Electrophoresis
also showed the increased in smaller size HA in AAA. For evaluating the role of
HA degradation, Vcpal was given to the AAA model. The enlargement of aortic
diameter in Vcpal-treated WT mice (n=8) was found to be significantly less than
that in non-treated WT mice (n=10) (15%±24% vs. 53%±12%, p<0.01). In vitro
experiment showed that Vcpal inhibited the HA fragmentation by hyaluronidase
dose-dependently. Next, we evaluated the interaction between HA fragmenta-
tion and CD44 in AAA model. Six week after application of CaCl2, CD44-/- mice
(n=8) showed less aortic dilatation than that in WT mice (n=10) (12%±13% vs.
53%±12%, p<0.01). The elevated aortic expression of matrix metalloproteinase
(MMP)-2, -9, and monocyte chemotactic protein-1 in WT mice were significantly
reduced in CD44-/- mice. The recruitment of macrophages to AAA lesion in WT
mice was found to be significantly greater than that in CD44-/- mice. Finally we
found that low-molecular-weight (fragmented) HA, but not high-molecular-weight
(non-fragmented) HA stimulated MMP-9 production in peritoneal macrophages,
considerably more than those from CD44-/-mice.
Conclusion: HA fragmentation contributes to the pathogenesis of the develop-
ment of AAA in mice through CD44. The Vcpal, a hyaluronidase inhibitor, may
be one of regulators that maintain HA homeostasis, and thus the inhibition of HA
fragmentation may have therapeutic potentials.

P442 Relationship between epicardial adipose tissue and
coronary arterial remodeling as assessed by
intravascular ultrasound in patients with coronary
artery disease

R. Ogura, S. Miyazaki, T. Takahashi, S. Hosokawa, K. Kishi, R. Ohtani,
Y. Hiasa. Tokushima Red Cross Hospital, Komatsushima, Japan

Background: Recently, the interest in epicardial adipose tissue (EAT) is rapidly
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growing. Several study suggest that EAT induces inflammation of the artery wall
by secretion of pro-inflammatory proteins and plays a role in the pathogenesis of
coronary artery disease. However, there is no information regarding the impact of
EAT on coronary arterial remodeling and plaque vulnerability.
Objectives: The aim of this study was to evaluate the relationship between EAT
and intravascular ultrasound (IVUS) findings, mainly remodeling, in patients with
coronary artery disease.
Methods: One hundred and eight consecutive patients with de novo lesions lo-
cated in native coronary artery were studied. The EAT thickness on the right ven-
tricle was measured using transthoracic echocardiography, and arterial remodel-
ing of culprit lesion was assessed by preinterventional IVUS. The remodeling in-
dex (RI) was calculated as lesion divided by the reference external elastic mem-
brane cross-sectional area, Positive remodeling (PR) was defined as RI>1.05,
intermediate remodeling (IR) as between 0.95 and 1.05, and negative remodel-
ing (NR) as <0.95. IVUS findings included plaque characteristics-lipid rich, mixed
and calcified plaque and plaque eccentricity.
Results: There was significant relationship between EAT thickness and RI (r=
0.36, p=0.0001). Higher EAT thickness (≥10mm, n=55) were associated with
higher BMI (25.2±3.6kg/m2 vs. 23.9±2.8 kg/m2, p=0.04), plasma triglyceride
level (189.1±103.8mg/dl vs. 146.1±80.9 mg/dl, p=0.02), and plasma urinary acid
level (6.8±1.5mg/dl vs. 5.9±1.5 mg/dl, p=0.02). PR and more lipid rich and mixed
plaque were observed in patients with higher EAT thickness than lower EAT thick-
ness (PR; 43.6% vs. 18.9%, p=0.02. lipid rich and mixed plaque; 89% vs. 66%,
p=0.004). Multiple analysis showed high EAT thickness was independent factors
affecting coronary positive remodeling (OR3.05, p=0.02).There was no significant
association EAT thickness and plaque eccentricity.
Conclusion: High EAT thickness was significantly correlated with the coronary
positive remodeling and non calcified plaque characteristics.

P443 GLP-1 receptor agonist attenuates vascular remodeling
after endovascular injury

Y. Hirata1, H. Kurobe2, M. Higashida3, Y. Nakaya3, T. Kitagawa2,
M. Sata1. 1University of Tokushima Graduate School of Health
Biosciences, Department of Cardiovascular Medicine, Tokushima,

Japan; 2Department of Cardiovascular Surgery, Tokushima University Hospital,
Tokushima, Japan; 3Department of Nutrition, Tokushima University Hospital,
Tokushima, Japan

Purpose: It has been reported that exogenous administration of glucagon-like
peptide-1 (GLP-1) or GLP-1 receptor agonists such as exendin-4 has direct ben-
eficial effects on the cardiovascular system. However, the mechanism of their
effect on vascular remodeling has not been elucidated. The aim of this study is to
investigate the effects of GLP-1 on neointimal hyperplasia after the endovascular
injury.
Methods: We performed wire-mediated endovascular injury of femoral arteries in
C57BL/6 mice. We administrated exendin-4 (24nml/kg/day: Exendin group, n=10)
or PBS (PBS group, n=10) with osmotic pump for 4 weeks after the injury. Mice
received normal diet (360kcal/100g, 13% lipid) or high fat diet (506kcal/100g, 62%
lipid) for 4 weeks.
Results: Exendin-4 treatment did not affect the body weight change, the serum
lipid profile, and results of glucose tolerance test. Neointimal hyperplasia was sig-
nificantly attenuated in Exendin group compared to PBS group (neointima/media
ratio, 1.1±0.4 vs 2.9±1.4, p<0.05 in normal diet, 0.6±0.3 vs 3.2±1.4, p<0.05 in
high fat diet). In vitro treatment of rat smooth muscle cells with exendin-4 sup-
pressed PDGF-BB-induced cell proliferation, and this effect was reversed by ei-
ther MDL-12330A, a cAMP inhibitor or PKI14-22, a protein kinase A-specific in-
hibitor.

Exendin-4 attenuated neointimal hyperpla.

Conclusions: Our data suggests that GLP-1 receptor agonists reduced neointi-
mal hyperplasia after vascular injury by inhibiting the proliferation of smooth mus-
cle cells, and that this effect may contribute to the attenuation of atherosclerotic
lesion by Exendin-4.

P444 IGFBP-7 contributes to micro-vascular remodeling
during hypertension development in spontaneously
hypertensive rats

J. Qiu, H.Q. Gao, S.H. Zhao, X. Li, A.H. Cao, X.J. Liu. Qi-Lu Hospital
of Shandong University School of Medicine, Jinan, China, People’s

Republic of

Purposes: The aim of this study was to elucidate the potential new targets for
vascular remodeling with hypertension and explore the role of Insulin-like growth
factor-binding protein 7 (IGFBP-7) in micro-vascular remodeling in SHR.
Methods and results: In this study, we used the spontaneously hypertensive
rats (SHR) as our animal model, the blood pressure were observed during the
process, the micro vessel hypertrophy were detected, and the level of ET-1, NO
were tested and the expression of VEGF, TGF-β1, PCNA, PKC, NOS in ves-
sel tissue were observed during the development of remolding. Furthermore, we
observed that the micro-vascular remolding occurred prior to major-vascular re-
molding. We analyzed the protein expression profiles of micro vessels in SHR of
various degrees during the development of vascular remolding in hypertension,
as well as in matched no treated SD rats, using a proteomic analysis of relative
and absolute quantification (iTRAQ). The expressions of 33 proteins were altered
1.5-folds in SHR compared with no-treated rats. Of these proteins, Non-muscle
caldesmon (CDM), Citrate synthase, Alpha-S1-casein, Alpha-S1-casein, Destrin
(Actin-depolymerising factor) (ADF) and Insulin-like growth factor-binding protein
7 (IGFBP-7) were upregulated in SHR compared with contrast rats. The results
from a PCR analysis revealed that the expression of the above protein meet the
results respectively. The level of IGFBP-7 was more in remolding micro vessels
from SHR than from rats without remolding. There are linkage between the ex-
pression of IGFBP-7 and vascular function and hypertrophy. Moreover, silence the
expression IGFBP-7 treatment with siRNA technology inhibited vascular remold-
ing in SHR, while over-expression of IGFBP-7 promote the vascular hypertrophy.
Interesting, the expression of IGFBP-7 lead to the change of level of ET-1, NO,
and the change of VEGF, TGF-β1 in vessel hypertrophy, so as to support the
opinion of the role of IGFBP-7 in miro-vascular remodeling in SHR.
Conclusion: These results suggest that the IGFBP-7 is involved in vascular re-
molding in SHR and it may be the key target protein of vascular remolding during
hypertension.

P445 Reduced wire-injury induced stenosis in the femoral
artery of aging thromboxane receptor knockout mice

K. Hirschberg1, T. Nemeth2, S.Z. Pali1, E. Barnucz3, S. Korkmaz1,
B. Berta3, R. Nuesing4, Z. Benyo2, B. Merkely3, S.Z. Szabo1.
1Department of Cardiac Surgery, University Hospital of Heidelberg,

Heidelberg, Germany; 2Institute of Human Physiology and Clinical Experimental
Research, Semmelweis University, Budapest, Hungary; 3Heart Center,
Semmelweis University, Budapest, Hungary; 4Institute of Clinical Pharmacology,
Johann Wolfgang Goethe University Frankfurt, Frankfurt am Main, Germany

Objective: Platelet activation, inflammation, vascular smooth muscle cell mi-
gration/proliferation and extracellular matrix remodelling are the most important
events that lead to luminal stenosis following endovascular interventions. Neointi-
mal hyperplasia has been described to be enhanced during aging, which may be
in correlation with higher expression of thromboxane synthase and vasoconstric-
tor prostaglandins. Our aim was to evaluate the role of thromboxane receptor in
the development of injury-induced arterial stenosis in young as well as in aging
mice.
Methods: An angiography guide-wire (0.015 inch in diameter) was introduced
into the predilated (1% lidocaine) muscular branch of the left femoral artery of
male mice, pushed forward 8 mm and left in place for 2 minutes to dilate the
artery. Four groups of animals have been studied: young wild type (C57Bl6, n=6,
age: 113±21 days), aging C57Bl6 (n=8, age: 447±21 days), young thromboxane
receptor knockout (TPKO, n=8, age: 110±26 days) and aging TPKO mice (n=8,
age: 497±2 days). Animals were perfusion-fixed with 4% formaldehyde 14 days
after the intervention, femoral arteries were embedded in paraffin and serial sec-
tions were made across the entire artery (every 0.5 mm). Sections were immuno-
histochemically stained for CD45 leukocyte marker, Ly-6G neutrophil marker, and
alpha smooth muscle actin, and they were stained with haematoxylin-eosin to
evaluate arterial stenosis.
Results: Two weeks after wire-injury, the average luminal stenosis did not differ
significantly between young wild type (31.5% ± 10.2%) and young TPKO mice
(34.9% ± 10.1%). In both cases, stenosis consisted mainly of neointimal cells
and less inflammatory cells. The aging wild type mice developed a significantly
greater stenosis compared to that of young wild type mice (53.0% ± 14.3% vs.
31.5% ± 10.2%, p<0.05), which consisted of more inflammatory cells and less
neointimal cells. In aging TPKO mice, luminal stenosis was significantly reduced
as compared to the aging wild type mice (30.3% ± 12.5% vs. 53.0% ± 14.3%,
p<0.05) with similar proportion of inflammatory and neointimal cells. We did not
notice significant difference in the occurrence of occlusive thrombosis between
any types of mice studied.
Conclusion: According to our results, thromboxane receptor plays a more impor-
tant role in the pathologic response to arterial injury in aging animals. This asso-
ciation may help to explain the different extent of injury-induced vascular stenosis
in elderly compared with younger patients.
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P446 CXCR4 antagonism is equally effective as sirolimus in
reducing neointima formation after arterial injury
without impairing re-endothelialization

K. Hamesch1, P. Subramanian1, X. Li1, A. Thiemann1, K. Heyll1,
K. Dembowsky2, E. Chevalier2, C. Weber3 , A. Schober1. 1Institute

for Molecular Cardiovascular Research, RWTH Aachen University, Aachen,
Germany; 2Polyphor Ltd, Allschwil, Switzerland; 3Institute for Cardiovascular
Prevention, Ludwig-Maximilians-University Munich, Munich, Germany

Background: The chemokine receptor CXCR4 (CXC motif receptor 4) is crucial
in neointima formation, which is an issue in restenosis after stent implantation.
Drug-eluting stents (e.g., coated with sirolimus) have reduced the restenosis risk,
but delayed re-endothelialization promotes late stent thrombosis. We compared
CXCR4 antagonism with sirolimus treatment in preventing neointima formation
after arterial injury in mice.
Methods: Apolipoprotein E-/- mice after carotid wire injury were treated with a
CXCR4 antagonist (POL5551 (P), a Protein Epitope Mimetic (PEM)) or sirolimus
(n=6-8 per group). The drugs were administered either continuously (P: 2 and 20
mg/kg/d; sirolimus: 1.25 mg/kg/d) or intermittently (P: 20 mg/kg; IP, once daily) for
28 days. The neointimal area, smooth muscle cell (SMC) content, macrophage
content, and endothelial coverage were quantified by planimetry of histological
sections from injured arteries stained with Elastica van Giesson, or after im-
munostaining for α-smooth muscle actin, Mac-2, and von Willebrand Factor, re-
spectively. Peripheral Sca-1+/Lin- smooth muscle progenitor cells (SPCs) were
measured by flow cytometry.
Results: Sirolimus treatment for 28 days reduced the neointimal area greatly
compared to vehicle (69%). Similarly, continuous (C) and intermittent (I) treatment
with a high (H) or low (L) dose (D) of POL5551 (P) for 28 days reduced the
neointimal area compared to corresponding vehicle (CHD-P: 70%, CLD-P: 63%,
I-P: 53%). Treatment with I-P for just 3 days did not affect the neointimal area.
The neointimal macrophage content markedly increased by sirolimus application
(70%). In contrast, the macrophage content decreased by CHD-P and I-P appli-
cation (57% and 37%, respectively). However, CLD-P application did not alter the
macrophage accumulation.
Sirolimus, CHD-P, and I-P highly diminished the neointimal SMC content (78%,
85%, and 67%, respectively), while CLD-P treatment did not. SPC increase in the
circulation 1 day after injury was prevented in mice given sirolimus, CHD-P, and
I-P, but not in mice given CLD-P.
The endothelial coverage was significantly reduced by 14% in sirolimus-treated
mice, whereas no POL5551 treatment impaired the re-endothelialization.
Conclusions: CXCR4 antagonism by POL5551 is equally effective as sirolimus
in reducing neointima formation after arterial injury in mice. POL5551 might be
more beneficial than sirolimus because it leads to a more stable lesional phe-
notype and, of note, does not impair re-endothelialization. These results indicate
that POL5551 might be a promising alternative to sirolimus for restenosis preven-
tion after stent implantation.

P447 Inhibition of miR-92a accelerates reendothelialization
and prevents neointima formation following vascular
injury

D. Sedding1, J.M. Daniel Sedding1, W. Bielenberg1, A. Bonauer2 ,
E. Van Rooij3, S. Dimmeler2. 1University Hospital Giessen and

Marburg, Campus Giessen, Giessen, Germany; 2Goethe University Frankfurt,
Institute of Cardiovascular Regeneration„ Frankfurt, Germany; 3Miragen
Therapeutics, Boulder, United States of America

Background: MicroRNAs (miR) are small noncoding RNAs that regulate gene
expression by binding to thecellular transcript leading to translational repression
or degradation of the target mRNA. So far, the impact of specific microRNAs on
atherosclerosisand restensosis following vascular injury is widely unknown.
Methods/results: Using microarray based expression analysis we screened for
regulated miRNAs duringthe development of atherosclerosis and restenosis. For
this, aortic arches ofApoE/LDLr-/- mice were isolated and differential expres-
sion of miRNAs wasassessed by microarrays analysis after 2 weeks (control),
6 and 12 months.Neointima formation was induced in C57BL6/N by dilation of
the femoral arteryand miRNA was isolated at 10 and 21 days after injury. Here
as well as duringatherosclerosis development, the majority of all known miR-
NAs was aberrantlyregulated. Noticeably, miR-92a was significantly upregulated
during thedevelopment of atherosclerosis (12 months) as well as restenosis (10
and 21d),which was confirmed by subsequent qPCR analysis. Further expres-
sion analysis inisolated human primary vascular cells revealed that miR-92a,
one of the moststrongly regulated miRNAs, is highly expressed in human coro-
nary artery endothelialcells (ECs) but to a much lower extent in human coronary
artery vascular smoothmuscle cells (SMCs). To further assess the functional role
of miR-92a in vivo, C57/Bl6 mice were systemically treatedwith novel, highly ef-
fective, specific antisense molecules (LNAs) followingwire-induced injury of the
femoral artery. Inhibition of mir-92a expression in vivo resulted in a significantac-
celeration of reendothelialization of the denuded vessel area at 10 daysfollowing
injury (69±7 vs. 42±9%; n=6; p<0.001).In ongoing experiments, we are evalu-
ating whether the acceleratedreendothelialization, induced by mir-92a inhibition,
will also affect neointimaformation.
Conclusion: Thesedata provide evidence, that the expression of micro RNAs
is strongly regulatedduring the development of atherosclerosis and restenosis.

Specifically, miR-92ais upregulated in dysfunctional and regenerating endothelial
cells and it’sinhibition increases the healing- and reendothelialization capacity of
EC atvascular lesion sites, thus representing a putative novel target to enhance
thefunctional recovery following acute or chronic vascular injury.

P448 Nitorosonifedipine is a new class drug to improves
angiotensin II-induced vascular remodeling

K. Ishizawa, T. Sakurada, M. Imanishi, F. Fujii, Y. Ishizawa, Y. Kihira,
Y. Ikeda, S. Tomita, K. Tsuchiya, T. Tamaki. Institute of Health
Biosciences, The University of Tokushima Graduate School,

Tokushima, Japan

Background: Nifedipine is extremely sensitive to light and can be converted to
its nitroso analog, nitrosonifedipine (NO-NIF). The ability of NO-NIF to block cal-
cium channels is quite weak compared with that of nifedipine. Recently, we have
demonstrated that NO-NIF changed to NO-NIF radical when it interacted with un-
saturated fatty acids, a major component of lipid bilayer, and the NO-NIF radicals
are responsible for the prevention of lipid peroxidation. In addition, we have re-
ported that NO-NIF showed protective effects against TNF-α-induced cytotoxicity
in cultured human glomerular endothelial cells. In this study, we investigated the
effects of NO-NIF on angiotensin II (Ang II)-induced vascular remodeling.
Methods: Cell migration and proliferation were evaluated by MTT and boyden
camber assay. Phosphorylation of each kinase was detected by western blotting.
Reactive oxygen species (ROS) was measured by dihydroethidium staining and
lucigenin chemiluminescence assay. Intracellular Ca2+ concentration was mea-
sured by Fluo-4 AM staining. Vascular remodeling was estimated by Hematoxylin-
Eosin staining. Blood pressure was measured by tail cuff methods. Urinary 8-
OHdG was detected by ELISA. Each mRNA expression was measured by real-
time PCR.
Results: NO-NIF (10 μM) significantly inhibited Ang II (100nM)-induced cell mi-
gration and proliferation of cultured rat aortic smooth muscle cells (RASMCs).
NO-NIF significantly reduced ROS as well as apocynin, a NADPH oxidase in-
hibitor, in RASMCs. NO-NIF significantly suppressed phosphorylations of Akt and
EGF receptor induced by Ang II in RASMCs. On the other hand, NO-NIF had no
effects on intracellular Ca2+ increase and PKCδ phosphorylation induced by Ang
II in RASMCs. Moreover, we performed the effects of NO-NIF on vascular re-
modeling using Ang II-infused mice (1.44 mg/kg/day). Ang II-induced thickening
of aorta was suppressed by NO-NIF administration (30 mg/kg/day, i.p.) (-41%,
p<0.01). NO-NIF suppressed Ang II-induced hypertension (systolic blood pres-
sure; Ang II vs Ang II+NO-NIF; 128.5±4.2 mmHg vs 115.5±3.0 mmHg, p<0.05).
NO-NIF significantly decreased urinary 8-OHdG (-68%, p<0.01) and mRNA ex-
pression in aorta, such as p22phox, CD68, MCP-1, and collagen 1, induced by
Ang II.
Conclusions: These findings suggest that NO-NIF protects Ang II-induced vas-
cular remodeling via the attenuation of oxidative stress.

P449 Smooth muscle cell growth inhibition by alpha v beta3
integrin modulating peptide coated stent system

T. Koppara1, K. Steigerwald1, S. Neubauer2 , F. Rechenmacher2 ,
H. Kessler2, A. Kastrati1, M. Joner1. 1German Heart Center,
Hospital rechts der Isar at the Technical University of Munich,

Munich, Germany; 2Technical University of Munich, Department of Organic
Chemistry,Institute for Advanced Study, Munich, Germany

Background: The processes that control vascular healing following percuta-
neous coronary intervention (PCI) are poorly understood but seem to involve a
complex interaction of arterial remodelling, vascular smooth muscle cell prolifer-
ation and reendothelialization. The purpose of the present work was to develop
a novel stent platform that selectively interferes with key processes relevant to
neointimal growth without impeding vascular healing.
Methods: A bare metal stent (BMS) backbone was coated with alpha.v beta.3-
integrin selective peptides with an arginine-glycine-aspartate (RGD) sequence.
Surface treatment was performed without the use of a polymer by using the ISAR
stent coating system. Dosage adjustment was evaluated by in-vitro-tests validat-
ing the efficacy of smooth muscle cell growth inhibition. Integrity of the inhibited
smooth muscle cells was demonstrated by LDH cytotoxicity assay. Preclinical ef-
ficacy and safety of the RGD-peptide-coated stent (n=6) was investigated in a
rabbit iliac stent implantation model compared to stenting with BMS (n=4) and

Figure 1. Neointima formation after stenting.
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sirolimus eluting Cypher stent (n=2). Analysis was performed by means of histo-
morphometry, immunohistochemistry and High Pressure Liquid Chromatography
(HPLC).
Results: Neointimal hyperplasia measured by histomorphometry following RGD-
peptide coated stent implantation was reduced compared to the use of a BMS and
comparable to the use of a Cypher stent in a rabbit iliac stent implantation model.
Reendothelialization was enhanced in the RGD-peptide coated stent group com-
pared to stenting with BMS or Cypher stent after 28 days.
Conclusion: Integrin modulating RGD-peptide coated stents may selectively re-
duce smooth muscle cell growth and enhance vascular healing after PCI without
the use of a polymer.

P450 The role of Akt and mitogen-activated protein kinase
systems in the vasoprotection elicited by PARP
inhibition in hypertensive rats

K. Magyar1 , A. Riba1, Z. Vamos2, A. Balogh3, L. Deres1, K. Hideg4,
B. Sumegi5, A. Koller2, R. Halmosi1, K. Toth1. 1University of Pecs,

Medical School, 1st Dpt of Medicine, Division of Cardiology, Pecs, Hungary;
2University of Pecs, Medical School, Department of Pathophysiology and
Gerontology, Pecs, Hungary; 3University of Pecs, Medical School, Medical
Biology, Pecs, Hungary; 4Organic and Pharmacological Chemistry, Pecs,
Hungary; 5University of Pecs, Medical School, Department of Biochemistry and
Medical Chemistry, Pecs, Hungary

Purpose: Hypertension can induce cell death (apoptosis) and fibrotic re-
modeling in the arterial wall via oxidative stress and consequent poly(ADP-
ribose)polymerase enzyme (PARP) activation. Previously we have shown that
PARP inhibition decreases vascular remodeling elicited by sustained high blood
pressure. Thus in the present study we hypothesized that in spontaneously hyper-
tensive rats (SHR) the PARP inhibitor (L-2286), via modulation of Akt and MAPKs
signaling pathways reduces oxidative stress, apoptosis and improves vasomotor
function.
Methods: Male 10-weeks-old SHRs received 5 mg/kg/day L-2286 orally for 32
weeks (SHR-L). As positive control placebo-treated SHRs were used (SHR-C).
Male Wistar rats belonged to the negative control group. At the end of the experi-
mental period to detect the oxidative damage 3-nitrotyrosine formation was mea-
sured in histological samples from carotid arteries and aortas. PARP activation
was determined by immunohistochemistry. The activation state of vascular signal
transduction proteins (Akt-1 and MAP-kinases) were monitored by Western blot-
ting. Furthermore, caspase-independent cell death provoking apoptosis inducing
factor (AIF) translocation was also studied. Vasomotor answers of carotid arteries
were registered with wire myograph.
Results: In vascular tissues L-2286 treatment decreased significantly (p<0.05)
the expression of nitrotyrosine and PARP activation in SHR-L. In addition PARP
inhibition enhanced the phosphorylation of the pro-survival factor Akt-1 (p<0.05)
while phosphorylation of ERK, JNK and p-38 MAPK were significantly (p<0.05)
decreased in SHR-L group. In SHR-C group upregulated translocation of AIF was
demonstrated which was decreased in SHR-L animals due to L-2286 treatment.
Relaxation of carotid arteries to ACh was significantly increased in SHR-L group
compared to SHR-C (22.3±8% vs. 41±5%, p<0.05), but responses to SNP did
not differ.
Discussion: These data suggest that in SHR PARP inhibition decreases oxida-
tive stress and apoptosis via modulation of Akt and MAPKs signaling pathways
resulting in significant vasoprotection.
Supported: Hungarian Sci F. OTKA K71591, OTKA T67984

P451 PI3Kalpha deficiency critically reduces proliferation of
smooth muscle cells in vitro and in vivo during
neointima formation following balloon injury

M. Vantler1, O. Leppaenen2 , J. Jesus1, M. Scherner1 , L. Mustafov1,
E.M. Berghausen1 , E. Caglayan1, J.J. Zhao3, S. Rosenkranz3 .

1Universität zu Köln, Köln, Germany; 2Uppsala University Hospital, Uppsala,
Sweden; 3Harvard Medical School, Department of Cancer Immunology and
AIDS, Dana-Farber Cancer Institute, Boston, United States of America

Proliferation of vascular smooth muscle cells (SMCs) is a hallmark of neointima
formation following balloon angioplasty. Proliferation of SMCs is induced by pep-
tide growth factors which activate receptor tyrosine kinases. Previously, we were
able to demonstrate that inhibition of the catalytic PI 3-Kinase isoform p110alpha
(PI3Kalpha) completely abrogated growth factor mediated proliferation of SMCs.
Here, we assessed the hypothesis that gene deletion of PI3Kalpha in mice sig-
nificantly reduces proliferation of SMCs and thus diminishes neointima formation
following balloon angioplasty in vivo. We isolated aortic smooth muscle cells from
SMC specific PI3Kalpha knock out mice and investigated by means of a BrdU in-
corporation assay growth factor induced proliferation of PI3Kalpha deficient cells
compared to SMCs from wild type littermate control mice. Additionally, we anal-
ysed cellular proliferation in neointimal SMCs three weeks following balloon injury
in carotid arteries via immunohistochemical staining of proliferating cell nuclear
antigen (PCNA). Finally, we assessed the extent of neointima formation in balloon
injured carotid arteries in SMC specific PI3Kalpha knockout mice versus wild type
littermate control animals.
Platelet-derived growth factor BB (PDGF, 30 ng/ml), or fetal calf serum (FCS,

10%) caused an 2.8±0.8 fold and a 4.3±1.2 fold increase in the proliferation of
wild type cells, respectively. In contrast, PDGF or FCS induced proliferation were
completely abrogated in SMCs from PI3Kalpha knock out animals. Consequently,
SMC specific gene deletion of PI3Kalpha significantly reduced the percentage of
PCNA stained proliferating SMCs in the carotid arteries following balloon injury
(12.8±3.1% in wild type vs 3.3±0.9% in PI3Kalpha knock out). Consistently, the
neointimal area was significantly reduced in SMC specific PI3K knock out animals
(7997±2921μm2 ) compared to wild type mice (37420±7284μm2 ).
In conclusion, our results indicate that in vitro and in neointimal hyperplasia,
PI3Kalpha is crucial for growth factor induced proliferation of SMCs. Therefore,
PI3Kalpha represents a promising therapeutic target for the treatment of resteno-
sis.

P452 Toll-like receptor signal adaptor protein MyD88
regulates NAD(P)H oxidase-generated oxidative stress
and vascular remodeling in angiotensin II-induced
hypertension

T. Nakashima1, S. Umemoto2, S. Matsuda1, T. Okamoto1, T. Murata3,
K. Yoshimura4, T. Fukai5 , M. Matsuzaki1 . 1Yamaguchi University Graduate
School of Medicine, Department of Medicine and Clinical Science, Ube, Japan;
2Yamaguchi University Hospital, Pharmaceutical Clinical Research Center,
Ube, Japan; 3Yamaguchi University, Science Research Center, Ube, Japan;
4Yamaguchi Prefectural University, Faculty of Nursing and Nutrition, Yamaguchi,
Japan; 5University of Illinois at Chicago, Chicago, United States of America

Purpose: Toll-like receptor 4 (TLR4) and angiotensin II (AngII) have been shown
to play a critical role in vascular remodeling through the production of reactive
oxygen species (ROS). Furthermore, AngII generates ROS by the activation of
NAD(P)H oxidase through AngII type 1 (AT1) receptors. It is also reported that
TLR signal adaptor protein MyD88 is involved in the activation of NAD(P)H oxi-
dase. However, the relationship between TLR4 and MyD88 in regulating oxidative
stress and vascular remodeling remains unknown. We investigated the effects of
MyD88 and TLR4 on oxidative stress and vascular remodeling in AngII-induced
hypertension.
Methods: TLR4-dificient (TLR4lps-d) and wild-type (WT) mice were randomly
subjected to pressure overload by AngII or norepinephrine (NE). We also ex-
amined the effects of AT1 receptor antagonist irbesartan (IRB) in AngII-induced
hypertension. Systolic blood pressure (SBP) was obtained by tail-cuff plethys-
mography. Wall-to-lumen (W/L) ratio and perivascular fibrosis (PVF) of the aorta
was measured. Superoxide (•O2-) content was assessed with fluorescent DHE
staining by a laser scanning confocal microscope. The expression of TLR4 recep-
tor, MyD88 and interleukin-1 receptor associated kinase 4 (IRAK4), downstream
of MyD88, in the vascular wall was evaluated with immunoblots. The activity of
NAD(P)H oxidase was assessed by a luminoassay.
Results: The untreated control WT and TLR4lps-d mice showed similar levels of
SBP, •O2- content, W/L ratio, PVF and total cell number. However, MyD88 ex-
pression of the control TLR4lps-d mice was lower by half than that of the control
WT mice (P<0.05). In both WT and TLR4lps-d mice, AngII and NE equally in-
creased SBP compared with the untreated control mice (P<0.05), whereas the
expression of TLR4 receptor and IRAK4 remained unchanged. In WT mice, AngII
induced a 10-fold increase in •O2- content and a 3-fold increase in NAD(P)H ox-
idase activity and a 1.3-fold increase in MyD88 expression (P<0.05), and also
increased W/L ratio and PVF, but not total cell number, in the vascular wall com-
pared with the untreated control WT mice (P<0.05). IRB treatment completely
abolished these effects of AngII. In contrast, TLR4lps-d mice showed little effects
of AngII on NAD(P)H oxidase activity, •O2- content, and vascular morphology as
well as MyD88 expression in the vascular wall. In both WT and TLR4lps-d mice,
NE showed little effects on these indices in the vasculature.
Conclusions: MyD88 may play a critical role in regulating NAD(P)H oxidase-
generated ROS levels in the vascular wall and vascular remodeling in AngII-
induced hypertension.

MEDIATORS OF INFLAMMATION: KEEP THE FIRE
BURNING

P453 Activation of endothelial Toll-like receptor 3 impairs
endothelial function

S. Zimmer, C. Peseke, M. Steinmetz, S. Wassmann, G. Hartmann,
G. Nickenig. Rheinische Friedrich-Wilhelms-Universitaet, Bonn,
Germany

Rationale: Endothelial dysfunction and atherosclerosis are chronic inflammatory
diseases characterized by activation of the innate and acquired immune system.
Specialized protein receptors of the innate immune system recognize products of
microorganisms and endogenous ligands such as nucleic acids. Toll like receptor
3 (TLR3) for example detects long double-stranded RNA and is abundantly ex-
pressed in endothelial cells. Whether innate immunity contributes to atherogenic
mechanisms in endothelial cells is poorly understood.
Objective: We sought to determine the effects of TLR3 activation in endothelial
cells.
Methods and results: We first investigated if stimulation of TLR3 influences
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endothelial biology in mice. Intravenous injection of polyIC, a synthetic dsRNA-
analogon and TLR3 ligand, impaired endothelium-dependent vasodilation, in-
creased vascular production of reactive oxygen species (ROS) and reduced re-
endothelialisation after carotid artery injury in wild-type mice compared to con-
trols, but had no effect in TLR3-/- animals. TLR3 stimulation not only induced en-
dothelial dysfunction but also enhanced the formation of atherosclerotic plaques
in ApoE-/- mice. In vitro incubation of endothelial cells with polyIC induced the
production of the proinflammatory cytokines IL-8 and IP-10, increased ROS for-
mation, diminished proliferation and elevated apoptosis, suggesting that endothe-
lial cells are able to directly detect and respond to TLR3 ligands. Neutralizing the
produced cytokines antagonizes the observed effects. We found elevated levels
of circulating EPC in polyIC treated mice although they displayed increased en-
dothelial dysfunction. Stimulation of TLR3 in cultured EPC however, led to raised
ROS formation, increased apoptosis and reduced migration. Injection of EPC that
had been incubated with polyIC ex vivo hindered the re-endothelialisation after
carotid artery injury. Therefore, also EPC function is affected by TLR3 stimula-
tion.
Conclusion: Immunorecognition of long double-stranded RNA by endothelial
cells may be an important mechanism involved in endothelial cell activation and
development of endothelial dysfunction.

P454 Antagonising CCR2 leads to altered distribution of the
different activation types of macrophages and
favorable tissue remodelling after myocardial infarction
in mice

C. Troidl1, H. Nef1, S. Voss1, K. Weipert1 , A. Wietelmann2,
S. Szardien1, J. Hoffmann1, C. Hamm1, A. Elsaesser3,

H. Moellmann1. 1Kerckhoff Heart and Thorax Center, Bad Nauheim, Germany;
2Max Planck Institute for Heart and Lung Research, Bad Nauheim, Germany;
3Hospital Oldenburg, Department of Cardiology, Oldenburg, Germany

Background: An important pathomechanism after myocardial infarction is a
strong inflammatory response. Aim of the present study was to investigate
whether modulation of the activation dynamics (classical and alternative) using
a CCR2-antagonist leads to a favourable scar tissue formation and improves car-
diac function in mice.
Methods: Mice (C57bl6) (n= 100) were subjected to occlusion of the left anterior
descending artery and randomized in the following groups: (a) coronary artery
occlusion (MI) and (b) coronary artery occlusion combined with administration of
8 mg/kg BW Propagermanium (PPG, a CCR2-antagonist) daily until the end of
the experiment (MI +PPG). Sham operated mice served as control (sham). Mice
were euthanized 2, 5 and 10 days after myocardial infarction for isolation of total
RNA, total protein and immunohistochemistry. Flow cytometry was used to inves-
tigate peripheral blood leucocytes. Infarct size and functional parameters were
determined by trichrome staining (after 21d) and MRI-investigations (at baseline
and after 10d).
Results: PPG treatment lead to decreased mortality (MI +PPG: 20.0±7.4 vs. MI:
33±10.5, n=30, p<0.05) and improved ejection fraction (MI +PPG: 38±3.4% vs.
MI: 23.8±3.0, n=20, p<0.05) after myocardial infarction. MRI analysis revealed
decreased wall motion abnormalities, which were confirmed by trichrome staining
demonstrating a lower number of transmural infarcts after PPG-treatment. Flow
cytometry confirmed decreased numbers of peripheral blood monocytes in MI
+PPG compared to MI 2d after treatment (7.3±3.3% vs 13±0.6% of total leuco-
cytes, n=5, p<0.05). Immunostaining and qRT-PCR using activation type specific
markers (Mrc1, Arg1 and CCR2) demonstrated that the proportion of alterna-
tively activated macrophages within the infarct zone increased, whereas the over
all number of macrophages was reduced after PPG treatment. Western blot anal-
ysis and qRT-PCR demonstrated reduced expression of collagens and TGFβ in
the infarct border zone. MMP-activity did not change in MI +PPG compared to MI,
which was confirmed by zymography.
Conclusion: Classically activated macrophages are stimulators of an innate im-
mune response shortly after myocardial infarction. However, the inflammatory
phase is followed by the recruitment of alternatively activated macrophages,
which are important mediators for tissue repair and scar formation. Our re-
sults demonstrated that altering the activation type and distribution of invading
macrophages in favour of alternative activation improves remodelling and cardiac
healing.

P455 HMGB1/TLR9 pathway plays a critical role in chronic
inflammation and vascular remodeling after
endovascular injury

M. Higashida1, Y. Hirata2, H. Kurobe3, Y. Nakaya1, T. Kitagawa3,
M. Sata2. 1Institute of Health Biosciences, Department of Nutrition

and Metabolism, Tokushima Graduate School, Tokushima, Japan; 2University
of Tokushima Graduate School of Health Biosciences, Department of
Cardiovascular Medicine, Tokushima, Japan; 3Institute of Health Biosciences,
Department of Cardiovascular Surgery, Tokushima Graduate School, Tokushima,
Japan

Purpose: High-mobility group box-1 (HMGB1) is a highly conserved nuclear pro-
tein that modulates chromatin structure. Recent reports suggest that HMGB1 acts
as an important mediator in inflammatory disorders such as sepsis. In addition,

the receptors of HMGB1 signal are reported to be Toll-like receptors (TLRs) or
receptor for advanced glycation end-products (RAGE). The aim of this study is
to clarify the role of HMGB1 in chronic vascular remodeling after endovascular
injury.
Methods and results: We performed wire-mediated endovascular injury of
femoral arteries in C57BL/6 mice, and neointimal hyperplasia in injured arter-
ies was examined at 4 weeks after the injury. We delivered neutralizing anti-
HMGB1 antibody (2μg/mouse, αHMGB1 group, n=5) or PBS (PBS group, n=5)
into perivascular area with gelatin-hydrogel. In PBS group, serum level of HMGB1
was elevated at 4 days after the injury, not 0 or 1 day. Neointimal hyperplasia
was significantly attenuated in αHMGB1 group compared to PBS group (neoin-
tima/media ratio, 1.3±0.6 vs 4.0±2.1, p<0.05).
Next, we performed endovascular injury in TLR-2, 4, 9 KO mice (n=5-7 for each
group). Interestingly, neointima formation was attenuated in TLR9-KO mice com-
pared to wild type mice (WT), whereas neointimal hyperplasia was not affected
in TLR2- and TLR4-KO mice. Immunohistochemical study revealed that Mac3-
positive macrophage infiltration around the injured arteries was significantly de-
creased in TLR-9 KO mice compared to WT mice.
To evaluate the involvement of bone marrow derived cells to neointima formation,
we performed bone marrow transplantation (BMT) between TLR9-KO mice and
WT mice (n=7-9 for each group). Neointima formation was attenuated in BMT
(KO→WT) mice compared to BMT (WT→WT) mice (p<0.05), whereas there was
no difference between BMT (WT→KO) mice and BMT (KO→KO)mice. These
results suggest that TLR9 in bone marrow derived cells play a critical role in
vascular remodeling after vascular injury.
In vitro study, we stimulated rat smooth muscle cells (SMCs), mouse
macrophages (RAW 264.7), human endothelial cells (HUVECs) with LPS for
24 hours, and measured the HMGB1 concentration in the conditioned medium.
HMGB1 level was elevated in the medium of macrophages in time dependent
manner, but was not changed in SMCs and HUVECs. These findings suggest
that HMGB1 was not only secreted from necrotic cells, but also secreted from
macrophages.
Conclusions: Our findings suggest that HMGB1 acts as chronic inflammatory
mediator in vascular remodeling after endovascular injury. HMGB1/TLR9 pathway
may play a critical role in the pathogenesis of vascular disease.

P456 MicroRNA-100 modulates endothelial inflammation by
suppressing endothelial adhesion molecule expression

F. Bluhm, T. Helbing, S.C. Kinniry, F. Hans, M. Moser, C. Bode,
S. Grundmann. University Medical Center Freiburg, Department of
Cardiology/Angiology, Freiburg, Germany

Background: MicroRNAs are small endogenous RNAs that modulate a broad
range of biological processes by inhibiting target mRNA expression. We recently
identified the microRNA-100 (miR-100) as an important regulator of neovascu-
larization. Since our transcriptome analysis after miR-100 overexpression in en-
dothelial cells also suggested the modulation of several inflammatory signalling
pathways, we now aimed to explore the regulation and function of this microRNA
in the endothelial inflammatory response.
Methods and results: We screened several pro- and anti-inflammatory cytokines
with regards to their effects on miR-100 expression. Treatment of endothelial cells
with the pro-inflammatory mediator TNF-alpha resulted in a 50% decrease of
miR-100 expression (p=0.04). This TNF-alpha mediated regulation of miR-100
was shown to be NFkappaB dependent. To further investigate the function of
this microRNA, microarray-based transcriptome analysis was performed 48 h af-
ter overexpression of a miR-100 precursor oligonucleotide in endothelial cells.
Pathway analysis revealed endothelial adhesion molecules as one of the top reg-
ulated biological processes. On individual gene level, miR-100 suppresses the
expression of at least three distinct adhesion molecules in endothelial cells. PCR
and Western Blot analysis showed a nearly 90% decrease in the upregulation of
ICAM-1, VCAM-1 and E-Selectin in response to inflammatory stimuli on mRNA
(p<0.005) and protein level. Overexpression of miR-100 in endothelial cells in-
hibits leukocyte rolling and adhesion (p<0.005) under physiological flow condi-
tions in a flow chamber apparatus (shear stress: 1 dynes/cm2), whereas the inhi-
bition of miR-100 has the opposite effect. In addition, we observed that miR-100
levels are rapidly decreased by 40% after blood vessel injury by carotid ligation
as a model of inflammatory-driven vascular remodelling (p<0.05; n=3).
Conclusion: We show that the microRNA miR-100 is expressed in endothelial
cells and blood vessels and is downregulated in response to vascular injury as
well as after exposure to pro-inflammatory cytokines. This decrease in miR-100
levels results in an increased expression of at least three adhesion molecules
and subsequently in an enhanced leukocyte adhesion to the endothelium. MiR-
100 could therefore represent a novel target for the modulation of the endothelial
inflammatory response to injury and vascular inflammatory processes such as
atherosclerotic disease.
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P457 Cleaved high molecular weight kininogen (HKa)
prevents neointima formation following vascular injury

J.-M. Daniel1, F. Reich1, K.T. Preissner2, H.H. Tillmanns1,
D.G. Sedding1. 1University Hospital Giessen and Marburg, Campus
Giessen, Giessen, Germany; 2Institute for Biochemistry, Justus Liebig

University, Giessen, Germany

Purpose: The cleavage of high molecular weight kininogen (HK) results in the
release of bradykinin and a cleaved form of HK (HKa). We previously could show
that HKa and its peptide domain 5 (D5) alone exert anti-adhesive properties dur-
ing inflammatory cell recruitment via binding to extracellular matrix proteins and
integrins, promoting apoptosis in vascular cells. In this study, we investigated the
effects of HKa and D5 on the accumulation of circulating cells and the function of
resident vascular cells in a mouse model of neointima formation.
Methods: C57BL/6 mice were lethally irradiated and rescued with bone marrow
from transgenic mice expressing enhanced green fluorescence protein (EGFP).
Wire induced injury of the femoral artery was performed on chimeric mice with
local application of HKa, D5, or control to the dilated artery in a thermosensitive
pleuronic gel. Vessels were harvested 1 day after injury to document the sus-
tained release of the substances and at 3 weeks after injury for morphometric
analysis and immunohistochemistry (n=6).
Results: NI formation was significantly reduced after treatment with HKa and
even more prominent after D5 application (HKa: 0.981±0.174; D5: 0.549±0.076
vs. 1.54±0.150; P<0.05). The attenuation of the neointimal lesion was accom-
panied by a reduced accumulation of EGFP+-cells and monocytes/macrophages
in the treatment groups. Confocal microscopy revealed that EGFP+-cells did not
co-express smooth muscle myosin heavy chain or calponin, indicating that BM-
derived cells did not trans-differentiate into bona fide SMC. Importantly, HKa and
D5 significantly reduced the number of proliferating resident smooth muscle cells
in the vascular wall (P<0.05). In contrast, the ratio of apoptotic cells/all neointimal
cells was increased in the treatment groups, although the absolute numbers of
apoptotic vascular cells as well as re-endothelialization were not different.
Conclusion: These data identify the cleaved form of kininogen (HKa) and es-
pecially its peptide domain 5 as an endogenous inhibitor of the inflammatory re-
sponse following vascular injury due to its anti-adhesive properties, which also
reduces proliferation of local vascular cells. Moreover, the application of HKa or
D5 may provide a novel therapeutic strategy for the treatment of vascular prolifer-
ative diseases.

P458 Glutathione peroxidase-1 deficiency augments
proinflammatory cytokine-induced redox signaling
through multiple pathways

E. Lubos1, S.R. Oldebeken2, J.A. Leopold2 , Y.Y. Zhang2,
J. Loscalzo2, D.E. Handy2. 1University Medical Center, Department of

Medicine 2, Mainz, Germany; 2Harvard Medical School, Brigham and Women’s
Hospital, Cardiovascular Division, Boston, United States of America

Glutathione peroxidase-1 (GPx-1) is a crucial antioxidant enzyme, the deficiency
of which causes a proinflammatory phenotype by increased expression of ICAM-
1 and VCAM-1 in the presence or absence of TNF-α stimulation in microvascu-
lar endothelial cells (HMVEC) and endothelial cells cultured from GPx-1 knock-
out mice. Adenoviral overexpression of GPx-1, cells from transgenic mice over-
expressing GPx-1 and N-acetyl-cysteine attenuated these responses. Suppres-
sion of GPx-1 enhanced TNF-α-induced ROS production and prolonged TNF-
α-induced IκBα and activation of ERK1/2 and JNK. NFκB or JNK-inhibition at-
tenuated TNF-α induction of ICAM-1 and VCAM-1 expression in GPx-1 deficient
and control cells and thus was tested by the pretreatment of pyrrolidinedithio-
carbamate (PDTC) (50-200 uM), an NFκB inhibitor, prior to TNF-α exposure or
with SP600125, a JNK inhibitor, (10-50 uM). To analyze further signaling path-
ways involved in GPx-1 mediated protection from TNF-α-induced ROS, microar-
ray analysis of HMVEC treated with TNF-α in the presence and absence of GPx-
1 was performed. Among the genes whose expression changed significantly,
dual specificity phosphatase 4 (DUSP4), an antagonist of MAPK signaling, was
downregulated by GPx-1 suppression. Targeted DUSP4 knockdown enhanced
TNF-α-mediated ERK1/2 pathway activation and resulted in increased adhesion
molecule expression, implicating a mechanism for modulating ERK1/2-signaling
in TNF-α-treated GPx-1 deficient cells. To determine whether DUSP4 overex-
pression could rescue the increased adhesion molecule expression in GPx-1 de-
ficient cells, we used an adenovirus construct to overexpress DUSP4 in cells
transfected with siRNA to knockdown GPx-1 (siGPx-1). DUSP4 overexpression
diminished TNF-α-induced VCAM-1 protein expression compared to empty aden-
ovirus but had no effect on ICAM-1 expression. These results are consistent with
our findings that UO126, an ERK1/2 inhibitor, blocked TNF-α-induced VCAM-
1 expression in the presence or absence of GPx-1, whereas it had little effect
on TNF-α-induced ICAM-1 expression in GPx-1 deficient cells. Taken together,
these data demonstrate that GPx-1 deficiency promotes a proinflammatory phe-
notype mediated by NFκB mechanisms in the absence of cytokine stimulation.
Furthermore, both NFκB and JNK pathways contribute to increased responses to
TNF-α in GPx-1 deficient cells. These data indicate that GPx-1 deficiency aug-
ment inflammatory signaling via multiple redox-sensitive pathways to enhance
pro-inflammatory responses in endothelial cells.

P459 Exendin-4 inhibits iNOS expression at the protein level
but not at the transcriptional levels in LPS-stimulated
RAW264.7 macrophage

S.-Y. Chang, J.M. Cho, D.-B. Kim, Y.-H. Jo, M.-J. Kim. Catholic
University School of Medicine, Seoul, Korea, Republic of

Purpose: Macrophages play a key role in the pathogenesis of various diseases
including atherosclerosis. Meanwhile, the roles of glucagon-like peptide-1 (GLP-
1) and its potent analogs have been widely studied in respect of islet β-cell func-
tion and diabetes mellitus. We recently reported that exendin-4 (EX-4), a po-
tent GLP-1 receptor agonist inhibited IL-1β-induced iNOS expression in islet β-
cells (J Endocrinol 2009;202:65-75). Furthermore, GLP-1 receptors are present
in many extrapancreatic tissues including macrophages, and thus GLP-1 seems
to have diverse actions on these tissues and cells. Therefore, we examined the
mechanism by EX-4 inhibits lipopolysaccharide (LPS)-induced iNOS expression
in Raw264.7 macrophage cells in respect of anti-inflammatory effect of EX-4.
Methods: The expression of iNOS protein, IκBα phosphorylation and nuclear
translocation of p65 were detected by Western blot analysis and content of nitrite
was measured using Griess reagent. Additionally, iNOS mRNA expression and
iNOS promoter activity were observed by Northern blot analysis and luciferase
assay, respectively. To observe the stability of iNOS mRNA and protein, actino-
mycin D chase and cycloheximide chase studies were performed, respectively.
Also, the cellular cAMP content was measured using Cyclic AMP Assay kit.
Results: Western blot analysis and nitric oxide assay showed that EX-4 inhibited
dose-dependently LPS-induced iNOS protein expression and nitrite production.
In contrast, Northern blot and promoter analyses demonstrated that EX-4 did not
inhibit LPS-induced iNOS mRNA expression and iNOS promoter activity. Consis-
tent with the result of iNOS promoter activity, LPS-induced IκBα phosphorylation
and nuclear translocation of p65 was not affected by EX-4 treatment. Also, acti-
nomycin D chase study showed that EX-4 did not affect iNOS mRNA stability. We
further analyzed the mechanism about the EX-4 inhibition of LPS-induced iNOS
protein. EX-4 increased cAMP production dose-dependently. Additionally, EX-4
treatment restored the LPS-induced decrease in cAMP level toward normal con-
trol level. Cycloheximide chase study demonstrated that both EX-4 and forskolin
significantly accelerated iNOS protein degradation, which was reversed by H-89,
a PKA inhibitor.
Conclusions: We, therefore, concluded that EX-4 inhibition of IL-1β-induced
iNOS protein is mainly dependent on cAMP/PKA system, and this inhibitory effect
of EX-4 appears to be regulated at posttranslational level but not at transcriptional
mechanism of iNOS gene.

P460 Role of TRAIL (TNF-related apoptosis-inducing ligand)
and its decoy receptors in the inflammatory response
of acute myocardial infarction

F.C. Soares1, F. Saraiva1, C.N. Lourenco1 , N. Antonio1, V. Matos1,
J. Calisto1, H. Faria1, A. Paiva2, L. Goncalves1, L.A. Providencia1 .

1University Hospitals of Coimbra, Coimbra, Portugal; 2Molecular Biology
Laboratory, Histocompatibility Center of Coimbra, Coimbra, Portugal

Introduction: In addition to necrosis, apoptosis, and also the inflammatory re-
sponse seem to contribute to the total cell loss after acute myocardial infarction
(AMI).There is evidence of the key role of neutrophils in the ventricular remodel-
ing through the inflammatory response initiated at the cascade of tumor necrosis
factor-alpha (TNF-α) and perpetuated by interleukin-8 (IL-8). Little is known yet
about the role of TNF-related apoptosis-inducing ligand (TRAIL) and its decoy
receptors TRAIL-R3 and TRAIL-R4 in signaling the neutrophil apoptosis in the
context of AMI.
Objectives: To evaluate the time course of soluble TRAIL and its anti-apoptotic
receptors R3 and R4 on neutrophils in peripheral blood of patients with AMI and
to study their relationship with the inflammatory response.
Methods: Prospective, observational study of 12 patients admitted for ST-
segment elevation AMI, without concomitant inflammatory or autoimmune dis-
ease and 10 healthy controls. Samples were obtained from peripheral blood be-
fore primary angioplasty (T0) and after one month (T1) in patients and in a single
moment in the control group. The quantification of soluble TRAIL was performed
by ELISA (enzyme-linked immunosorbent assay) and its receptors R3 and R4 by
flow cytometry as mean fluorescence intensity (MFI).
Results: The mean age of patients was 53.2±13 years. The maximum c-reactive
protein was 4.5±5.3 mg/dl, maximum troponin I 78.6±68.3 ng/ml and left ventric-
ular ejection fraction 49.3±15.8%. The soluble TRAIL was decreased in the popu-
lation under study in T0 compared to the control group (29.9±15.3 vs 52.2±18.3
pg/ml, p≤0.05), keeping this trend in T1 (36.7±12.5 vs 52.2±18.3, p≤0.05). In
both T0 and T1, there was an increase in the percentage of neutrophils express-
ing TRAIL-R3 (79.4±9.1 vs 69.1±5.8 vs 59.4±6.7% respectively, p≤0.05) and
TRAIL-R 4 (80.9±8.6 vs 67.6±6.8 vs 59.9±6.9% respectively, p≤0.05) compar-
ing with the control group.
Conclusion: TRAIL and its decoy receptors seem to play an important role in
the inflammatory response of AMI. The increase in expression of anti-apoptotic
receptors in blood neutrophils in the context of AMI, coupled with the reduction
of soluble TRAIL, may translate neutrophil resistance to apoptosis and potentia-
tion of myocardial lesion. Manipulating these anti-apoptotic mechanisms may be
promising as a future therapeutic target.
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P461 Impairment of immunoproteasome function results in
severe enterovirus myocarditis

A. Voigt1, E. Opitz1, K. Klingel2, E. Krueger3, K. Stangl1,
P.M. Kloetzel3. 1Charite - University Medicine Berlin, Campus Mitte,
Berlin, Germany; 2Medizinische Universitaetsklinik Tuebingen,

Tubingen, Germany; 3Charité Universitätsmedizin Berlin, Institute for
Biochemistry, Berlin, Germany

Proteasomes recognize and degrade poly-ubiquitinylated proteins. In infectious
disease, cells activated by interferons (IFNs) express three unique catalytic sub-
units LMP2, MECL-1 and LMP7 forming an alternative proteasome isoform, the
immunoproteasome (IP). The in vivo function of IPs in pathogen-induced inflam-
mation is still a matter of controversy. IPs were mainly associated with MHC
class I antigen processing. However, recent findings pointed to a more general
function of IPs in response to cytokine stress. Here, we report on the role of
IPs in acute coxsackievirus B3 (CVB3) myocarditis reflecting one of the most
common viral disease entities among young people. Cardiac proteasomes from
LMP7-deficient mice show severe impairment of IP formation in CVB3-challenged
hearts. Despite the finding of identical viral load in both control and IP-deficient
mice, IP-deficiency was associated with severe acute heart muscle injury be-
ing reflected in large foci of inflammatory lesions and severe myocardial tissue
damage. As suggested by the detection of increased proteotoxic and oxidative
stress in cytokine-challenged cardiomyocytes from IP-deficient mice, exacerba-
tion of acute heart muscle injury in this host was attributed to disequilibrium in
protein homeostasis in viral heart disease. In fact, IPs protected CVB3-challenged
mice from oxidant-protein damage, which was attributed to efficient removal of
harmful poly-ubiquitinylated protein aggregates in the injured myocardium by IPs.
Together with the fact that NFκB activation was impaired in cardiomyocytes lack-
ing IPs, increased proteotoxic stress resulted in severe apoptotic cell death in
CVB3-challenged hearts from IP-deficient mice. In agreement with data point-
ing towards an effective CD8 T cell immune response as shown here in adop-
tive T cell transfer studies in IP-deficient mice; this study demonstrates that IP
formation primarily protects the target organ of viral infection from excessive in-
flammatory tissue damage in a virus-induced proinflammatory cytokine milieu.
Thus, preservation of protein homeostasis and maintenance of cell viability by
cytokine induced IPs represents the key innate function of IPs in viral infec-
tion.

P462 Adenosine prevents toll-like receptor 4 activation.
Implication for limitation of left ventricular remodelling

B. Haas1, F. Leonard1 , I. Ernens1, S. Rodius1, M. Vausort1,
M. Rolland-Turner1 , Y. Devaux1, D.R. Wagner2 . 1Centre de
Recherche Public - Santé, Luxembourg, Luxembourg; 2Hospital

Centre, Luxembourg, Luxembourg

Purpose: Left ventricular remodelling is a main trigger of the development of
heart failure following acute myocardial infarction. Toll-like receptor 4 (TLR4) has
been described as a mediator of left ventricular remodelling through induction of
inflammatory response. Therefore, TLR4 is a potential therapeutic target. In this
study, we determined whether adenosine regulates the expression of TLR4.
Methods: Primary macrophages were differentiated from blood monocytes ob-
tained from healthy volunteers and MI patients. Expression of TLR4 was studied
by quantitative PCR, immunofluorescence, flow cytometry and immunoblotting.
Expression of selected cytokines was assessed by flow cytometry and ELISA.
Results: We observed that TLR4 expression is higher in MI patients than healthy
volunteers (P<0.01, n=12 in both groups). TLR4 positively correlated with peak
troponin T levels (r2=0.75; P=0.01) but not with the levels of white blood cells
or C-reactive protein. In macrophages obtained from healthy volunteers, adeno-
sine down-regulated TLR4 surface expression and the effect was maximal after
24 hours (-50%, P<0.05). In these cells, the production of IL-6, IL-10 and TNF-α
induced by LPS was potently inhibited (-75% for TNF-α, P<0.005). Similar inhi-
bition of cytokine production was observed when macrophages were stimulated
with matrix degradation products hyaluronic acid and heparan sulfate. This inhi-
bition was reproduced by the non-selective adenosine receptors agonist NECA
and the A2A-specific agonist CGS21680. The A2a antagonists SCH58261 and
ZM241385 reversed the effect. Blockade of TLR4 internalization by dynamin inhi-
bition partially restored the production of cytokines.
Conclusion: In acute MI, activation of TLR4 correlates with circulating markers of
myocardial damage and matrix degradation but not with markers of inflammation.
Adenosine down-regulates this activation through its A2A receptor. This observa-
tion may be important to find new ways of limiting post-MI LV remodelling.

P463 Mediators of thrombotic activation and inflammatory
processes in atrial fibrillation as measured by protein
and biochip array methods

I. Thethi, D. Hoppensteadt, B. Lewis, H. Khan, J. Cunanan, E. Litinas,
R. Wahi, J. Fareed. Loyola University Medical Center, Maywood,

United States of America

Atrial fibrillation (AF) represents a major cardiovascular syndrome affecting nearly
2.5 million Americans per year. Both the inflammatory and thrombotic processes
are known to contribute to the pathogenesis of AF. Activation of proteases during

these pathogenic processes results in the generation of specific mediators and
various protease cleavage products which are usually absent from normal blood.
To investigate theses unique biomarkers in the plasma of patients clinically di-
agnosed new onset AF: untreated (n= 50), multiple profiling methods including
Surface Enhanced Laser Desorption Ionization spectroscopy (SELDI, Ciphergn)
and a Biochip array system (Randox) were profiled. In addition ELISA methods
for C reactive protein (CRP), monocyte chemotactic protein 1 (MCP-1), CD 40
ligand (CD-40L), tumor necrosis factor alpha (TNFa) and micropartiles were also
employed. The proteomic profile revealed a unique biomarker peaks at 8.1 and
11.4 kDa which were found in 27/50 (54%) of the AF patients and absent in the
normal population. The mean amplitude of these peaks in the AF patients was
30. In the Biochip arrays, Variable increases (30-210%) were noted in the D-
dimer, thrombomodulin, tumor necrosis receptor-1, neuron specific enolase and
neutrophil gelatinase associated lipocalin gal. The circulating levels of CRP (AF
12.1±2.1 vs. N 2.1±0.5 ug/ml), MCP-1 (AF 256±28.4 vs. N 120±16.3 pg/ml),
CD 40 L (AF 245±32.1 vs. N 65±9.8 pg/ml), and TNFa (AF 312.±32.4 vs. N
25±7.5 pg/ml), were all elevated compared to the normal controls. The micropar-
ticle levels were also markedly higher in the AF group (AF 21.6+ 4.2 vs 4.2+0.8).
These observations suggest that inflammatory and thrombotic processes con-
tribute to the generation of various unique biomarkers in AF. The recognition of
unique biomarkers along with the mediator profiling in AF may be helpful in the
understanding of the pathogenesis of AF. Moreover, therapeutic approaches for
AF may result in a down regulation of these parameters in particular while inves-
tigating the newer oral anti Xa and IIa drugs.

P464 Chronic exposure of low concentration of nonylphenol
aggravates the deterioration of long-term adenine
feeding-induced chronic renal dysfunction: role of
rosuvastain therapy

Y.L. Chen, T.H. Tsai, S. Chua, H.K. Yip. Chang Gung Memorial
Hospital-Kaohsiung Medical Center, Chang Gung University, Cardiology,
Kaohsiung, Taiwan

Purpose: Nonylphenol (NP), an environmental-organic compound, has been
demonstrated to enhance reactive-oxygen species (ROS) synthesis. Chronic ex-
posure to low-dose adenine (AD) has been reported to induce chronic kidney
disease (CKD). We tested the hypothesized that chronic exposure to NP will ag-
gravate adenine-induced CKD through increasing generations of ROS, apoptosis
and fibrosis that could be attenuated by rosuvastatin.
Methods and results: Fifty Wistar rats were equally divided into group 1 (con-
trol), group 2 (AD was supplied in fodder at a concentration of 0.25% for 28-
weeks), group 3 (NP: 20.0 mg/kg/day), group 4 (combined AD & NP), and group
5 (AD-NP + rosuvastatin). Rosuvastatin (10 mg/kg/day) and NP were given from
17-week after AD-induced CKD. By 28-weeks, serum BUN and creatinine levels
were significantly increased in group 3 than in groups 1-2, more remarkably in-
creased in group 4 than in groups 1-3, but significantly reduced in group 5 as com-
pared with group 4 and they did not differ between groups 1 and 2 (all p<0.05).
Histopathology scoring of renal-parenchymal damage was significantly higher in
group 2 than in groups 1 and 3, more markedly higher in group 4 than in groups
1 to 3 that was significantly reversed in group 5 as compared with group 4 (all
p<0.01). Protein expressions of oxidative stress, caspase-3, Bax, NFκ-B, TGF-β,
phosphorylated Smad-3 and JNK, membrane PKC-α and NOX-2 were signifi-
cantly increased in groups 2 and 3 than in group 1, more notably increased in
group 4 as compared with groups 1-3, but they remarkably reduced in group 5
than in group 4 (all p<0.05). Conversely, the protein expressions of phosphory-
lated Smad1/5 and ERK, BMP-II, NQO-1 and Bcl-2 were notably lower in groups
2 and 3 than in group 1, more significantly lower in group 4 than in groups 1
to 3, but they were notably reversed in group 5 as compared with group 4 (all
p<0.05).
Conclusion: NP worsened AD-induced CKD that could be reversed by rosuvas-
tain.

SIGNALING MOLECULES: MEDIATORS OF VASCULAR
DAMAGE AND REPAIR

P465 Obesity is characterized by increases in
membrane-type-1 matrix metalloproteinase and its
activating convertase furin

P. Stawowy1, K. Kappert2, H. Meyborg1, D. Urban1, U. Kintscher2,
J. Kaufmann1, E. Fleck1. 1German Heart Center Berlin, Berlin,

Germany; 2Charite - University Medicine Berlin, Berlin, Germany

Matrix metalloproteinase (MMP) dependent remodelling of the extracellular ma-
trix (ECM) is a key feature in cardio-metabolic syndrome associated atheroscle-
rosis, hypertension and adipose tissue formation. Among the group of MMPs,
membrane-tethered MT-MMPs are unique in that they are expressed as locally
active enzymes on the cell surface. Activation of the prototype pro-MT1-MMP
depends on intracellular cleavage by furin. This proprotein convertase (PC) is
highly expressed in macrophages in human atheromas. The regulation of furin,
its natural inhibitor serpin-8, as well as MT1-MMP in mononuclear cells (MNCs),
however, is unknown.
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Results: Transformation of human monocytes to macrophages was accom-
panied by increased expression of furin and MT1-MMP mRNA and protein,
whereas serpin-8 was downregulated. Subcellular fractionation, immunofluores-
cence and pharmacological inhibitor studies with the furin-like PC-inhibitor dec-
CMK and the trans-Golgi-network (TGN)-inhibitor BFA in macrophages demon-
strated that furin and MT1-MMP colocalize in the TGN, were furin activates
MT1-MMP. Likewise, overexpression of serpin-8 protein inhibited furin-dependent
pro-MT1-MMP, and subsequent MT1-MMP-dependent pro-MMP-2 activation. In
accordance, monocyte-chemoattractant protein (MCP)-1 directed macrophage
chemotaxis was inhibited by treatment with either dec-CMK, an hydroxam-
ate class MMP-inhibitor (GM6001), the naturally occurring MT1-MMP-inhibitor
TIMP-2 or serpin-8. In monocytes isolated from obese hypertensive patients
(n=14; BMI 32.7±2.1kg/m2) significantly higher furin and MT1-MMP mRNA lev-
els were detected compared to overweight hypertensive patients (n=12; BMI
26.6±1.9kg/m2). The BMI significantly correlated with furin (r=0.426; p=0.03)
and furin strongly correlated with MT1-MMP (r=0.855; p<0.01). Furthermore, the
adipocytokine resistin was significantly increased in obese patients. In vitro stim-
ulation of macrophages with resistin increased furin and MT1-MMP mRNA and
protein levels, whereas MCP-1 had no effect.
Conclusion: Monocyte transformation is characterized by a misbalance of furin
and its inhibitor serpin-8. Furin activates MT1-MMP, which facilitates macrophage
migration. Increased MT1-MMP and furin levels are found in obese hypertensive
patients and correlate with resistin, which induces furin and MT1-MMP expres-
sion in vitro. Thus, this enhanced adipocytokine-regulated proteolytic activation
cascade potentially contributes to the increase in cardiovascular risk in obese
patients.

P466 The stress hormone corticotropin influences cardiac
structure and function under basal and stressful
conditions

T.T. Tzanavari1, A.V. Varela1, S.T. Theocharis2 , C.P. Pantos2,
D.V.C. Cokkinos3, K.K. Karalis1. 1Academy of Athens, Biomedical

Research Foundation, Athens, Greece; 2University of Athens Medical School,
Athens, Greece; 31st Card Dept OCSC - Biomedical Research Foundation
Academy of Athens, Athens, Greece

Purpose: The myocardial response to stressful stimuli is influenced by the
hypothalamic-pituitary adrenal axis. We investigated the contribution of the stress
hormone corticotropin (CRH) to cardiac function in basal and stressful conditions
in Crh-null (Crh-/-) and wild-type (Crh+/+) mice.
Methods: Endotoxemia was induced by LPS administration. Echocardiographic
analysis using a high frequency system was performed in adult mice (Crh+/+
n=27, Crh-/- n=12) injected with normal saline or LPS (120μg/ animal). Two-D
targeted M-mode imaging was obtained in anesthetized mice. Heart Rate (HR),
percentage of LV fractional shortening (FS) and Ejection Fraction (EF) were cal-
culated.
Results: At baseline (BS), cardiac function was compromised in Crh-/- mice com-
pared to Crh+/+ mice, as demonstrated by cardiac hypertrophy, significantly lower
FS (20%) values and lower heart rate (16%). TUNEL revealed increased levels of
apoptosis (1.3-fold), and H&E and Sirius red stainings showed increased perivas-
cular fibrosis, increased vasculature and hyperplastic intima, as well as increased
vascular thickness, only in the Crh-/- mice. They also exhibited greatly reduced
Erk1/2 and Akt phosphorylation (75%). LPS administration significantly reduced
FS at 6 and 20 hours in Crh+/+ (23% and 25%) and Crh-/- mice (33% and 47%)
and EF (10% and 40% in Crh+/+ and Crh-/- respectively). TUNEL assay revealed
significantly increased number of apoptotic/necrotic cells in LPS-treated mice
(1.2-fold in Crh+/+ and 2.5-fold in Crh-/- mice). After LPS, histological findings
in Crh-/- cardiac muscle showed increased levels of infiltration and development
of fibers surrounding the hyperplastic vessels and fibrosis-like reactive collagen
production. Furthermore, there was 50% reduction in the expression of AMPKα

in Crh-/- after LPS and compromised expression of PPARγ; both myocardial pro-
tective agents. Crh-/- mice showed elevated levels of mortality (90-100% after
16-28h post-LPS treatment), compared to no mortality observed among Crh+/+.
In order to dissect the contribution of glucocorticoid insufficiency in the Crh-/-,
corticosterone was replaced for a week prior to LPS treatment. When accompa-
nied with acute dexamethasone injection (50 μg/animal), it ameliorated the effect
of LPS in Crh-/- mice, by attenuating FS decrease; whereas histological analysis
showed amelioration of the inflammatory indices.
Conclusions: To our knowledge, this is the first indication of endogenous CRH
acting directly in cardiac function and development under basal conditions and
as a cardioprotective factor in response to systemic inflammatory stress such as
endotoxemia.

P467 Calcium-independent phospholipase A2-beta
modulates receptor-mediated contraction in human
internal mammary arteries

J. Watkins1, A. Marsh2, A. Shmygol3, S. James4, W. Dimitri5,
D.R.J. Singer4. 1Department of Chemistry and University of Warwick

Medical School, Coventry, United Kingdom; 2Department of Chemistry,
University of Warwick, Coventry, United Kingdom; 3Clinical Sciences Research
Institute, Warwick Medical School, University of Warwick, Coventry, United
Kingdom; 4Clinical Sciences Research Institute, University of Warwick Medical
School and University Hospital, Coventry, United Kingdom; 5University Hospital,
Coventry, United Kingdom

Background: Animal studies suggest a role for calcium-independent phospho-
lipase A2 (iPLA2β) in G-protein coupled receptor-mediated but not ion channel-
induced constriction in cerebral arteries and the abdominal aorta.
Purpose: We assessed whether iPLA2β may be implicated in regulating tone in
human vascular conduits, using S-bromoenolactone (S-BEL), a stereo-selective
suicide substrate inhibitor of iPLA2β, with its stereo-isomer R-BEL as control.
Methods: We studied isolated internal mammary arteries (IMA: n=14), obtained
with written informed consent from patients with ischaemic heart disease under-
going coronary artery bypass grafting [CABG]. The study was approved by the
Local Research Ethics Committee. We assessed receptor-mediated constriction
to phenylephrine (PE) at 80% of maximal concentration. We used immunohisto-
chemistry (IHC) with anti-human iPLA2β vs. control antibody to assess presence
and distribution of iPLA2β in IMA. Results are data±SEM.
Results: IHC revealed iPLA2β staining in endothelium, smooth muscle and ad-
ventitia of IMA, adjacent small arteries and veins and capillary endothelium, and
in corresponding bowel vessels. Compared to the response to PE alone, there
was a significant increase in contraction to PE during incubation of arteries in the
presence of S-BEL 25μM [PE alone: 6.9±2.4 mN; PE with S-BEL 12.7±2.5 mN:
P=0.028, Wilcoxon]. In contrast, there was a significant time-dependent decrease
in contraction to PE during artery incubation with control reagents [methyl acetate
[the BEL solvent], Krebs buffer or R-BEL; PE alone: 9.8±2.5mN; PE with control
reagents: 7.1±2.0mN: P=0.012, Wilcoxon]. There was no difference in contrac-
tion to KCl 60mM after incubation with S-BEL compared with control solutions
[methyl acetate, Krebs buffer or R-BEL]. The post-S-BEL washout contractile re-
sponse to PE was abolished [PE post-S-BEL: -1.2±0.7 mN; P=0.002, Friedman
test; P=0.028 vs. pre-S-BEL PE response, Wilcoxon]. Contraction to PE after
washout of control solutions was similar to the initial PE response.
Conclusions: Our findings suggest that iPLA2β influences receptor but not ion
channel effects on tone in human internal mammary artery, mediating both early
relaxant signalling and a longer-term contractile response. These results may pro-
vide new insight into mechanisms for ischaemia and are relevant to arteries widely
used for CABG surgery. Further work is needed to elucidate the pathophysiologi-
cal and therapeutic significance of iPLA2β as a signalling target for these biphasic,
selective, receptor-mediated effects on artery tone.

P468 Akt inhibitors attenuate telomerase activation by the
PPAR-gamma agonist pioglitazone in endothelial cells
and endothelial progenitor cells

C. Werner, C. Gensch, C. Bakogiannis, M. Boehm, U. Laufs.
Universitätsklinikum des Saarlandes - Klinik für Innere Medizin III,

Homburg, Germany

Background: PPAR-γ agonists (thiazolidinediones, TZDs) such as pioglitazone
are used for the treatment of type II diabetes. In addition to their action as insulin
sensitizers, TZDs may mediate glucose-independent vascular effects. Telom-
erase and telomere-associated proteins regulate cellular regeneration and sur-
vival. Senescence of endothelial cells and endothelial progenitor cells (EPC) may
be involved in the pathogenesis of vascular disease. Our previous studies demon-
strated that pioglitazone activates aortic telomerase and prevents stress-induced
endothelial apoptosis in mice in-vivo. The aim of this study was to determine the
effect of pioglitazone on Akt and telomerase in cultured endothelial cells.
Methods and results: Bovine aortic endothelial cells (BAEC, passages 3-6) and
human EPC (isolated by cultivation of mononuclear cells in selective medium for
4 days) were treated with 10μM/l pioglitazone for 24 hours. Western blots re-
vealed that Akt phosphorylation was increased in both BAEC (178±27% vs. con-
trol, p<0.05) and EPC (282±56% vs. control, p<0.01) after pioglitazone treat-
ment. The PPAR-γ agonist induced telomerase activation in BAEC (175±13%
vs. vehicle-treated control cells, p<0.001, TRAP assay) and EPC (195±15% vs.
control, p<0.01). Furthermore, protein expression of the telomere repeat-binding
factor (TRF) 2 increased to 235±41% vs. controls (p<0.01) in BAEC and to
281±41% vs. control in EPC (p<0.01). In EPC, pioglitazone mediated down-
regulation of the protein expression of senescence marker p16 (23±16% vs.
control, p<0.05) and the cell cycle inhibitor p53 (31±16% vs. control, p<0.01).
Pinpointing further downstream mechanisms, bcl2/bax ratio was increased in
TZD-treated bovine endothelial cells (284±92%, p<0.001), implicating that pi-
oglitazone may inhibit the endothelial mitochondrial death pathway. TZD effects in
BAEC and EPC require Akt, because pioglitazone-induced telomerase activation
and TRF2 up-regulation were abolished in both cell types by co-incubation with
the upstream Akt inhibitor LY294002 (10μM/l) or a direct Akt inhibitor (10μM/l).
Conclusion: Pioglitazone treatment activates telomerase, up-regulates
telomere-stabilizing proteins and reduces senescence marker expression in
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differentiated endothelial cells and endothelial progenitor cells. The effects
depend on protein kinase B/Akt as an upstream regulator and involve down-
regulation of the mitochondrial death pathway. These observations suggest that
PPAR-γ agonists may improve endothelial stress resistance and susceptibility to
senescence stimuli.

P469 Inhibition of monocyte chemotaxis by regulation of
RhoA, a novel role for BNP in inflammation and
immunity with potential therapeutic benefits for
hypertensive heart disease and heart failure

N. Glezeva1, P. Collier1, C. Watson1, M. Ledwidge2, K. Mcdonald2 ,
J. Baugh1. 1University College Dublin, Conway Institute, Dublin, Ireland; 2St
Vincent’s University Hospital, Heart Failure Unit, Dublin, Ireland

Purpose: B-type natriuretic peptide (BNP) is a quantitative marker for prognostic
and diagnostic assessment of heart failure (HF).
Recent animal model data has ascribed an anti-inflammatory, cardioprotective
role for BNP based on experiments with BNP receptor (NPRA) knock-out animals.
The animals had enhanced proinflammatory cytokine gene expression and were
more likely to develop or exacerbate pressure overload-induced fibrosis and HF.
Pressure overload-induced perivascular inflammation and fibrosis, early hall-
marks of hypertensive heart disease (HHD), are thought to be mediated by mono-
cyte chemoattractant protein (MCP)1–driven monocyte activation and migration
to cardiac areas of injury. Since BNP has been linked to inflammation our re-
search aimed to investigate the effects of BNP on monocyte function in healthy
controls and in patients with HHD and HF.
Methods: THP1 monocytic cells and human primary monocytes (PM) were used.
BNP signaling pathway components (NPRA, cGMP, PKG1) were identified in
THP1 by Western blotting, ELISA, QPCR. Transwell migration assays with(out)
BNP treatment (1uM) were done to assess monocyte chemotaxis to MCP1.
MCP1 receptor (CCR2) expression was assessed by flow cytometry. RhoA pull-
down assays and intracellular calcium measurements were done to study down-
stream effects of BNP/NPRA signaling.
Results: Novel expression of NPRA was identified on monocytes. NPRA was
proven functional as treatment with BNP increased intracellular cGMP levels (2- to
3-fold). Importantly, BNP was shown to inhibit MCP1-induced THP1 chemotaxis
(70%, n=6) and PM chemotaxis (50%, n=4). Migration assays with PM derived
from patients with HHD with/without HF (grouped based on plasma BNP levels)
also showed an effect of BNP on monocyte chemotaxis.
To identify mechanisms by which BNP inhibits chemotaxis, effects on CCR2
were investigated. BNP didn’t interfere with CCR2 regulation. Effects of BNP
on RhoA and calcium were also studied. BNP could inhibit RhoA activation in
MCP1-stimulated THP1 (40%, n=3). BNP didn’t alter intracellular calcium levels
in MCP1-stimulated THP1.
Conclusion: Our data provide novel evidence for a direct role of BNP/NPRA
pathway in human monocytes. BNP could inhibit monocyte migration to MCP1,
which was consistent with the inhibition of RhoA activation by BNP. Thus, the
data implicate BNP as an anti-inflammatory agent opposing the recruitment of
leukocytes to areas of injury. Although elevated BNP levels confer an adverse
prognosis, our research provides further evidence for BNP as a cardio-protective
hormone upregulated as part of an adaptive compensatory response to combat
excess inflammation.

P470 Autoregulation of human relaxin-2 critically involves
relaxin, glucocorticoid receptor and stat5 binding to
glucocorticoid response half-sites in the relaxin-2
promoter

T. Dschietzig, C. Bartsch, G. Baumann, K. Stangl. Charité, Campus
Mitte, Department of Cardiology and Angiology, Berlin, Germany

The relaxin (Rlx) peptide family exerts diverse biological effects - from regulating
central nervous processes and reproduction to modulating cardiovascular and
kidney function as well as connective tissue composition - through different G
protein-coupled receptors (RXFP1 through 4). We reported earlier that relaxin-2
acts as compensatory mediator in human congestive heart failure and reported
encouraging results in the first clinical pilot trial. Additionally, relaxin interacts with
the human glucocorticoid receptor (GR) in an agonistic manner. We have re-
cently shown that a positive self-regulatory loop of human relaxin-2 expression
exists which involves GR activation and relaxin/GR binding to half-glucocorticoid
response elements (half-GREs) in the relaxin-2 promoter. The following experi-
ments were designed to investigate potential transcriptional co-factors of Rlx/GR,
particularly factors of the signal transducer and activator of transcription (Stat)
and CCAAT/enhancer-binding protein (c/EBP) families.
Transient transfections of truncated or selectively mutated GR into HT-29 cells,
devoid of constitutive GR expression, revealed full dependence of Rlx-GR signal-
ing of an intact GR-Stat5 binding site. Correspondingly, Stat inhibitors were ca-
pable of completely inhibiting the Rlx-induced but not the dexamethasone-related
response in GRE luciferase reporter assays in HeLa cells. In Stat luciferase re-
porter assays performed in HeLa, Rlx increased Stat3 activation and DNA binding
but inhibited that of Stat5. Rlx enhanced protein expression and promoted phos-
phorylation of the Stat3, Stat5, and c/EBP transcription factors in HeLa cells. We
visualized, by immunofluorescence, nuclear co-localization of relaxin and GR with

Stat5 but not with Stat3 or c/EBP in response to relaxin exposure. In contrast, the
structurally related peptide insulin did not induce nuclear translocation of Stat5.
Gel shift assays indicated binding of relaxin-activated GR together with Stat5 but
not with Stat3 or c/EBP to half-GREs located between 160 and 200 bp upstream
of transcription start of the Rlx-2 promoter.
These results indicate that Stat5, but not Stat3 or c/EBP, is a pivotal transcriptional
co-factor of the Rlx/GR signaling cascade regulating Rlx-2 gene expression. This
finding deepens our understanding of the complex relaxin signaling and may also
be relevant to the emerging clinical cardio-vascular use of the peptide.

P471 Chronic limb ischemia increases coronary blood flow
and improves left ventricular function in the
post-ischemic isolated rat heart

V.C. Varnavas1, K. Kontaras1, M. Koutouzis1, C.D. Maniotis1,
A. Papalois2, T.M. Kolettis3, Z.S. Kyriakides1. 1Red Cross Hospital,

Department of Cardiology, Athens, Greece; 2ELPEN Experimental Laboratory,
Athens, Greece; 3University of Ioannina Medical School, Department of
Cardiology, Ioannina, Greece

Purpose: The responsible for collateral growth angiogenetic stimuli released dur-
ing chronic limb ischemia, may also act remotely, at ventricular myocardium.
We examined the functional effect of new developed myocardium coronary col-
laterals on infarct size without reperfusion, on left ventricular function after is-
chemia/reperfusion, on coronary flow after regional myocardial ischemia.
Methods: In 45 Wistar rats, hind limb ischemia was induced by excision of the left
femoral artery, while 45 were sham-operated. Four weeks thereafter, in first series
(n=50) myocardial infarction was induced by permanent left coronary artery liga-
tion. Infarct size was measured 24 hours post-ligation. In second series (n=20),
indices of left ventricular function were measured in isolated, beating hearts af-
ter zero-flow global ischemia (20min), followed by reperfusion (45min). Coronary
flow was measured (n=20) under maximum vasodilatation at 5 different perfusion
pressures before and after coronary ligation in third series.
Results: Infarct size was smaller (p<0.001) after limb ischemia (24.4±8.1%)
compared to controls (46.2±9.5%). Indices of left ventricular function at the end
of reperfusion (divided by baseline values) were improved after limb ischemia (left
ventricular peak systolic pressure: 0.96±0.11 versus 0.83±0.09, p=0.018; devel-
oped pressure: 0.68±0.06, versus 0.59±0.05, p=0.008; max+dp/dt: 0.70±0.08
versus 0.59±0.04, p=0.004; max-dp/dt: 0.86±0.14 versus 0.72±0.10, p=0.041,
respectively). Ischemic contracture occurred at 11.92±3.85 min and 15.18±1.66
min of ischemia in control and limb ischemia hearts respectively (p=0.045). In
contrast to controls (F=5.65, p=0.00182) where a significant decrease was ob-
served, coronary flow post-ligation (F=1.36, p=0.28) remained unchanged after
limb ischemia.
Conclusions: Chronic hind limb ischemia decreases infract size and attenuates
left ventricular dysfunction by increasing coronary collateral blood flow.

P472 Classical macrophage activation induces an adverse
spectrum of matrix metalloproteinases through
mitogen activated kinases and NF-kappaB

W.C. Huang, G.B. Sala-Newby, A. Susana, A.C. Newby. Bristol Heart
Institute, University of Bristol, Bristol, United Kingdom

Background and purposes: Overproduction of matrix metalloproteinases
(MMPs) from foam cell macrophages occurs in atherosclerotic plaques. However,
the mechanisms underlying detrimental MMP expression is uncertain.
Methods: We studied expression of a broad range of MMPs in M-CSF differen-
tiated human macrophages using quantitative RT-PCR and western blotting. All
experiments were replicated 5-7 times. Macrophages were classically (bacterial
lipopolysaccharide and interferon-r) or alternatively activated with interleukin-4 for
18 (mRNA) or 48 (protein) hours. ERK 1/2, c-Jun N-terminal Kinase (JNK) and
phosphoinositide-3 kinase (PI3K) were inhibited pharmacologically (PD98059,
Sp600225, Ly294002) and NFkB was inhibited by gene transfer of IkBα or domi-
nant negative-IKK2.
Results: Classical activation significantly up-regulated expression of MMPs-1, -
10, -12, -14, and 25 by 10, 12, 4, 8, 7-fold and MMP-3 became detectable. TIMP-
3 was downregulated 2-fold. Upregulation of MMPs was dependent on active
ERK 1/2 (except MMPs-12, -14 and -25), JNK (except MMP-12), PI3K and NFkB.
Alternative activation of macrophages increased MMP-12 and TIMP-3 by 5.1 and
2.3-fold, which was reversed by ERK 1/2, JNK and PI3K inhibitors for MMP-12
only. Changes in MMPs-10, -12, -14 and TIMP-3 were confirmed at the protein
level. There was no significant activation or inhibition of MMPs-2, -7, -8, -9, -11,
-17, -19, -23 and TIMPs-1, -2 expressions. Similar patterns of activation were
found in macrophages loaded with ox-LDL.
Conclusions: Classical activation favours MMPs-1, -3, -10, -12, -14 and -25 over
TIMPs expression while alternative activation selectively increases MMP-12 and
TIMP-3. Differential dependence of MMP induction on signalling kinases under-
lies these effects and suggests targets for intervention.



40 Signaling molecules: mediators of vascular damage and repair

P473 An alteration in monocyte subsets despite preserved
endothelial function in young survivors of childhood
acute lymphoblastic leukemia-marker of future
cardiovascular events?

J. Sulicka1, A. Surdacki2, T. Mikolajczyk3, M. Strach4, B. Gryglewska4,
M. Cwiklinska5, R. Nosalski3, W. Balwierz5, T. Guzik3, T. Grodzicki4. 1University
Hospital, Department of Internal Medicine and Geriatrics, Krakow, Poland;
2Jagiellonian University Medical College, 2nd Department of Cardiology,
Krakow, Poland; 3Jagiellonian University, Department of Internal and Agricultural
Medcine, Krakow, Poland; 4Jagiellonian University Medical College, Department
of Internal Medicine and Gerontology, Krakow, Poland; 5Children University
Hospital, Department of Oncology and Hematology, Krakow, Poland

Purpose: Adult survivors of childhood malignancy are at risk of late cardiovascu-
lar (CV) complications. Endothelial dysfunction and subendothelial accumulation
of monocytes-derived macrophages precede atherosclerotic plaques. Our aim
was to assess the CV risk profile, endothelial function and monocyte heterogene-
ity in young adult survivors of childhood acute lymphoblastic leukemia (post-ALL).
Methods: Brachial artery flow-mediated dilatation (FMD), classical CV risk fac-
tors, high sensitivity CRP, fibrinogen, resistin, plasminogen activator inhibitor type
1 (PAI-1), asymmetric and symmetric dimethylarginine (ADMA, SDMA) were de-
termined in 24 young (age: 21±3 yrs) adult survivors of childhood ALL who com-
pleted chemotherapy ≥5 years ago as well as in 15 controls (age:23±3 yrs).
Flow cytometry was used to identify monocyte subpopulations (CD14++CD16-,
CD14++CD16+ and CD14+CD16++), which were further characterized by their
expression of HLA-DR and β2-integrin CD11b/CD18.
Results: FMD did not differ between post-ALL (7.3±8.8%) and controls
(6.6±4.6%). The analyzed risk factors were comparable in both groups ex-
cept for higher level of fibrinogen (3.3±0,6 vs. 2.8±0,7 g/l, p=0.03) and SDMA
(0.99±0.34 vs. 0.67±0.18 μmol/l, p=0.006) in post-ALL patients. There were
no intergroup differences in total monocyte counts. In post-ALL subjects we
observed a higher relative frequency of CD14++CD16+ monocytes (6.7±3.9
vs. 4.3±2.4%, p=0.03), with lower HLA-DR expression (median fluorescence
intensity [MFI]: 40182±8780 vs. 50277±16104, p=0.04). The percentage of
CD14+CD16++ monocytes was similar (3.5±1.4 vs. 3.8±1.4%), yet this subset
exhibited higher expression of CD11b/CD18 integrin in the patients vs. controls
(MFI: 940±426 vs. 697±246, p=0.04).
Conclusion: Higher prevalence of CD14++CD16+ monocytes and altered ex-
pression of cell surface receptors within both CD16+ monocyte subsets sug-
gest immune dysregulation in young adult survivors of childhood ALL without
endothelial dysfunction. As CD16+ monocytes are considered pro-inflammatory,
this might be a very early marker of future CV morbidity.

P474 Immediate effects of cardiac resynchronization therapy
on N-terminal pro-brain natriuretic peptide and
systemic inflammation

A.E. Stanciu1, R.G. Vatasescu2, C. Iorgulescu2, M. Stanciu3,
M. Dorobantu2. 1Institute of Oncology "Prof. Dr. Al. Trestioreanu",

Bucharest, Romania; 2Emergency Hospital Bucharest, Bucharest, Romania;
3University "Politehnica" of Bucharest, Bucharest, Romania

Purpose: We aimed to investigate the immediate effects of cardiac resynchro-
nization therapy (CRT), on the serum levels of N-terminal pro-brain natriuretic
peptide (NT-proBNP), proinflammatory cytokines (IL-1β, IL-8 and TNF-α), matrix
metalloproteinase-2 (MMP-2) and tissue inhibitor of metalloproteinase-2 (TIMP-2)
in patients with HF.
Methods: 40 patients (21M, 61±10 years) with HF (baseline NYHA class
3.2±0.6), wide QRS, significant LV dyssynchrony (time difference in peak sep-
tal wall to postero-lateral wall strain >130 msec by speckle-tracking radial strain)
were investigated before (baseline), immediately and 1 week after CRT. The
serum levels of NT-proBNP, IL-1β, IL-8, TNF-α, MMP-2 and TIMP-2 were mea-
sured at the same time by ELISA. Cardiac function was assessed echocardio-
graphically.
Results: Immediately after CRT, there was an unexpected mild reduction in
serum levels of some biochemical parameters. CRT led to an early decrease
in NT-proBNP potentially. Thus, after the initiation of CRT, the serum level of NT-
proBNP decreased with 11.07%. Also, immediately after CRT there was a posi-
tive correlation between changes in NT-proBNP and IL-1β (r=0.59, p<0.05). One
week after CRT, there was a significant clinical improvement in all patients (NYHA
class 1.2±0.6 vs. baseline 3.2±0.6), an extensive recovery of LV function (LVEF
29.31%±6.04% vs. baseline 20.83%±5.39%, p<0.05) and a LV reverse remodel-
ing (i.e. LVTDV 213.78±90.22 mL vs. baseline 231.85±79.18 mL, p<0.05; LVTSV
157.15±75.75 mL vs. baseline 182.89±71.22 mL, p<0.05). It was observed a
good correlation between changes in LVEF and NT-proBNP (r=0.45, p<0.05).
Also, CRT positively influences extracellular matrix remodeling by decreasing
serum levels of MMP-2 and increasing TIMP-2. The MMP-2/TIMP-2 ratio had
decreased from 6.84 (baseline) to 4.18 at 1 week after CRT.
Conclusions: Our results suggest that CRT could immediately improve the sys-
tolic and diastolic synchrony of the LV and ventricular function. After the initiation
of CRT, neurohormonal and proinflammatory activity were reduced and the de-
crease in serum concentration of NT-proBNP, IL-1β and TNF-α predicts a clini-
cal improvement during follow-up. The decrease in NT-proBNP potentially imme-
diately post CRT, seem to be, at least in part, determined by the reduction of

the peripheral markers of immune activation in patients responding to CRT. Also,
changes in proinflammatory cytokines activity were related to changes in serum
MMP-2 and TIMP-2 levels. This suggests, that the decrease in MMP-2/TIMP-2
ratio leads to reverse LV remodeling.

P475 Transcriptional control of intracellular adhesion
molecule-1 (ICAM-1) promoter in human endothelial
cells by mineralocorticoid receptor activation

M. Caprio1, V. Marzolla1, A. Armani1, A. Antelmi1, C. Mammi1,
I.Z. Jaffe2, G.M.C. Rosano1. 1IRCCS San Raffaele Pisana Hospital,

Rome, Italy; 2Tufts Medical Center, Boston, United States of America

In clinical trials, Mineralocorticoid Receptor (MR) antagonists decrease cardio-
vascular mortality and ischemia suggesting beneficial role of MR function inhi-
bition.We have shown that human coronary and umbilical endothelial cells (HU-
VEC) express functional MR. In endothelial cells MR activation by aldosterone
promoted transcription of ICAM-1 (1.5 fold). Most importantly cell adhesion as-
says demonstrated that aldosterone promotes leukocyte adhesion to ECs, an
effect that was inhibited by spironolactone and ICAM-1 blocking antibody. Fur-
thermore, MR activation was able to up-regulate VCAM and E-selectin mRNA
expression (2 and 3.5 fold respectively), whereas P-selectin was not regulated by
MR. In transient transfection experiments performed in HUVEC, we have shown
that aldosterone is able to activate (2 fold) a 3 Kb promoter region upstream
the transcription start site of human ICAM-1 gene. Co-incubation with spirono-
lactone was able to inhibit the effect of aldosterone, confirming the presence of
elements responsive to signaling pathway(s) activated by MR. In order to localize
and characterize MR responsive cis-element(s) and the corresponding transcrip-
tion factor(s) binding to this regulatory region, five 5’-deletion constructs of ICAM-
1 promoter were subcloned in a vector upstream of the luciferase gene. Data of
transcriptional activity showed the presence of regulatory element(s) required for
ICAM-1 expression via MR in the promoter region between nt-872 and -1141.
Bioinformatics analysis of this region revealed the presence of four different po-
tentially involved regulatory elements: three SP1 binding sites, one NF-κB binding
site, one AP1 binding site and one GRE/MRE. The role of each of these transcrip-
tion factors in MR-mediated regulation of ICAM-1 expression has been explored,
using both dominant negative transcription factors and site specific mutagenesis
of the putative binding sites. Specific inhibition of c-jun and NF-κB signaling deter-
mined a significant reduction of aldosterone-induced ICAM-1 transcription. These
studies explore the molecular mechanism for the pro-inflammatory effects of MR
activation in the vasculature that may contribute to the protective effects of MR
antagonists in clinical trials.

P476 Induction of heme oxygenase ablates epicardial and
perirenal adiposity, and suppress diabetic cardiopathy
and nephropathy in insulin-resistant Zucker diabetic
fatty rats

J.F. Ndisang, A. Jadhav. University of Saskatchewan, College of
Medicine, Department of Physiology, Saskatoon, Canada

Visceral adiposity has been implicated in the pathophysiology of vital organs in-
cluding the heart and kidneys. With the escalation of obesity and related car-
diometabolic complications, novel therapeutic strategies are needed. We investi-
gated the effects of an upregulated heme oxygenase (HO) system on epicardial
and perirenal adiposity in Zucker diabetic fatty (ZDF) rat, an obese model of type-
2 diabetes (T2D).
The administration of the HO inducer, heme-arginate to ZDF rats markedly
reduced epicardial and perirenal adiposity, and suppressed several pro-
inflammatory/oxidative mediators including, nuclear factor-kappaB (NF-kB), c-
Jun-N-terminal kinase (JNK), activating-protein (AP-1), endothelin (ET-1), tu-
mour necrosis factor-alpha (TNF-α) interleukin (IL-6), IL-1β, and 8-isoproatane
whereas adiponectin, HO-1, HO activity, cGMP and the total anti-oxidant capacity
were markedly enhanced. These were accompanied by reduced cardiac fibrosis
and hypertrophy as well as reduced albuminuria and proteinuria, but enhanced
creatinine clearance, suggesting improved renal function. Furthermore, heme-
arginate reduced insulin resistance (HOMA-IR), suppressed protein-tyrosine
phosphatase-1B (PTP1B), but increased GLUT4, suggesting improved glucose
metabolism. In contrast, the HO-blocker stannous-mesoporphyrin (SnMP) nul-
lified the protective effects of heme-arginate, aggravating glucose metabolism,
cardiac fibrosis/hypertrophy and renal function.
Since TNF-α and JNK impair insulin-signaling, and NF-kB activates TNFα, IL6
and IL-1β, the high levels of these proinflammatory cytokines and oxidative tran-
scription factors would create a vicious cycle that together with elevated levels of
8-isoprostane and ET-1 would exacerbate tissue injury and cellular compromise
function in obesity. Therefore, the concomitant reduction of epicardial/perirenal
adiposity and PTP1B in heme-arginate-treated animals, coupled to increased
adiponectin, GLUT4 and creatinine clearance may account for improved glucose
metabolism. and renal function. These data suggest that upregulating the HO
system may be explored as a novel avenue in the search for remedies against vis-
ceral obesity and related complications like diabetic nephropathy and cardiopathy.
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P477 The association between arterial stiffness, pulmonary
impairment and inflammatory status in sarcoidosis

E. Gialafos1, G. Siasos1, D. Tousoulis1 , E. Oikonomou1,
T. Paraskevopoulos1 , S. Michalea1, C. Kostopoulos2, A. Rapti2,
A. Mathioudakis1 , C. Stefanadis1 . 1University of Athens Medical

School, Hippokration General Hospital, Department of Cardiology, Athens,
Greece; 2Sotiria Regional Chest Diseases Hospital of Athens, Athens,
Greece

Purpose: Sarcoidoisis (Sar) is a multisystemic granulomatous disease character-
ized by extensive local inflammation and affects multiple organs mainly lungs and
lymph nodes. However, the relationship of pulmonary dysfunction with the vascu-
lar function remains unknown. In the present study we assessed the hypothesis
that pulmonary impairment is associated with arterial stiffness in Sar patients.
Methods: 155 patients with Sar and 130 matched in age and sex healthy subjects
(Cl) were included in the study. Sar patients were subdivided in 3 groups accord-
ing to the pulmonary function test. Group "A was consisted from patients with
normal pulmonary function-total lung capacity (TLC) >75% and diffusion lung ca-
pacity for carbon monoxide (DLCO) >75%- group "B" from patients with restrictive
pulmonary Physiology - TLC >75%, DLCO <75% - and group "C" from patients
with pulmonary fibrosis - TLC <75%, DLCO >75%. Carotid-femoral pulse wave
velocity (PWV) was measured as an index of aortic stiffness and augmentation
index (AIx) as a measure of arterial wave reflections. Serum levels of soluble inter-
cellular cells adhesion molecule 1 (sICAM-1), tumor necrosis factor alpha (TNF-α)
and IL-6 were measured in Sar patients by ELISA.
Results: Compare to Cl, Sar patients had significantly higher values of AIx
(17.67±15.54% vs. 22.09±11.11%, p=0.004) and PWV (7.08±1.56 m/sec vs.
7.59±1.69 m/sec, p=0.009). Bivariate correlation showed that AIx in the Sar
group was significantly correlated with age (r=0.563, p<0.001), TLC (r= -0.199,
p=0.037), DLCO (r= -0.223, p=0.019), and sICAM-1 (r=0.181, p=0.05)). PWV
was significantly associated with the age of the patient (r=0.498, p<0.001), TLC
(r= -0.249, p=0.009), DLCO (r= -0.209, p=0.029) and sTNFα (p=0.200, r=0.05).
Moreover post hoc test revealed that Sar patients with major pulmonary impair-
ment (group "C") compared to those with normal pulmonary function test (group
"A") had significantly increase serum levels of sICAM [372 (230, 704) ng/ml vs.
255 (208, 397) ng/ml, p=0.01] and IL-6 [1.26 (0.54, 2,69) pg/ml, 0.65 (0.40, 1,18)
pg/ml, p=0.046] and significantly increase PWV (8.53±1.54 m/sec vs. 7.29±1.67
m/sec, p=0.02).
Conclusion: Pulmonary impairment is associated with arterial stiffness and in-
crease inflammatory status in Sarcoidosis patients. These findings indicate that
inflammation is probably the common pathogenetic mechanism causing arterial
wall impairment and pulmonary dysfunction in this specific population.

P478 S100A12 is a marker of unstable thoracic aneurysms -
a review of 50 cases

M. Hofmann-Bowman, J. Raman, D. Dee, A. Husain, E.M. Mcnally.
The University of Chicago Medical Center, Chicago, United States of
America

The pathomechanisms for thoracic aortic aneurysms (TAA) and -dissection
(TAAD) are multifactorial and poorly understood. We have previously shown that
C57BL6/J mice that express human S100A12 in smooth muscle develop TAA in
vivo. We explored expression of S100A12 in aortic tissue obtained from patients
undergoing surgery for TAA/TAAD.
Methods: The pathology tissue bank of the University was searched and 20
cases of elective TAA repair were randomly chosen, along with 30 selected cases
of urgent TAAD or stable TAA>6.5cm.
Results: In a series of 20 elective TAA repairs we found S100A12 expression in
VSMC in 7 cases that localized to (i) atherosclerotic plaque, (ii) aortitis with necro-
tizing granulomas, and to the (iii) medial degeneration with chronic dissection. The
remaining 13 cases had no histologic evidence of dissection and no S100A12
immunoreactivity. Six of the seven S100A12-positive patients had a complicated
postoperative course including prolonged intubation, bleeding, cardiac arrest, and
sepsis. In contrast, the 13 cases without S100A12 expression had no complica-
tions. The mean length of hospitalization was 24 (5-49)days for S100A12 positive
and 8 days (5-13) for S100A12 negative cases (p=0.02).There were no statisti-
cally differences in age, gender, white blood cell count, renal function and Eu-
roscore between those two groups. To test the hypothesis that S100A12 may
predispose to TAAD, we examined additional 30 cases of either urgent TAAD or
elective repair of TAA larger than 6.5 cm to account for severity. In TAAD (n=14) all
had S100A12 positive cells within the dissected media; most of these S100A12-
positive cells also expressed MPO, a marker for inflammatory cells, and S100A12
positive VSMC nearby the dissection plane. S100A12 was mildly expressed in 4
of 16 cases with severe TAA without clinical evidence of dissection.
Furthermore we found that knockdown of endogenous S100A12 in VSMC cul-
tured from various patients with TAA/TAAD using shRNA attenuated gene and
protein expression of critical mediators of apoptosis such as Fas, caspase 3 and
DFFA.
Conclusion: S100A12is strongly expressed in inflammatory cells and in VSMC
associated with necrotizing aortitis and with atherosclerosis, but not or only mini-
mally in"stable" TAA associated with bicuspid aortic valve and Marfan Syndrome.
In TAAD, S100A12 is strongly expressed in inflammatory and VSMC in all cases.
Weaker expression was observed in VSMC adjacent to the necrotizing tissue,

suggesting that S100A12 may not be only a marker of tissue necrosis, but could
mediate VSMC apoptosis or necrosis and predispose to aortic dissection.

CARDIOVASCULAR MAGNETIC RESONANCE –
MISCELLANEOUS

P479 Diagnostic performance of comprehensive magnetic
resonance imaging for assessment of myocardial
inflammation in patients with suspected acute vs.
chronic myocarditis

P. Lurz1, I. Eitel1, S. Desch1, G. Fuernau1 , S. De Waha1, K. Klingel2,
M. Grothoff3, G. Schuler1, M. Gutberlet3, H. Thiele1. 1University of Leipzig,
Heart Center, Department of Internal Medicine and Cardiology, Leipzig,
Germany; 2Eberhard-Karls University Tubingen, Tubingen, Germany; 3University
of Leipzig, Heart Center, Department of Radiology, Leipzig, Germany

Objective: We sought to define prospectively the diagnostic performance of MRI
for the assessment of myocarditis as compared to endomyocardial biopsy (EMB)
in an unselected cohort of consecutive patients with suspected acute and chronic
myocarditis.
Methods: 132 consecutive patients with suspected acute or chronic myocarditis
were included. Patients had to fulfill indications for CMR imaging in suspected
myocarditis according to a published consensus report ("JACC White Paper"). All
patients underwent left ventricular EMB, cardiac catheterization for exclusion of
coronary artery disease, and MRI on a 1.5 Tesla scanner (Intera, CV, Philips Med-
ical Systems). Imaging protocols included T2-weighted imaging for calculation of
the edema ratio (ER), T1-weighted imaging before and after contrast agent ad-
ministration for calculation of the global relative enhancement (gRE) and assess-
ment of late enhancement (LE) for detection of myocardial damage. Assessment
and interpretation of ER, gRE, and LE were performed according to the JACC
White myocarditis consensus paper. MRI imaging results were considered to be
consistent with the diagnosis of myocarditis if 2 out of 3 (ER, gRE, LE) of the MRI
criteria were positive.
The patient cohort was divided into patients with presumed acute myocarditis
(symptoms equal to or < 14 days) and those with presumed chronic myocarditis
(symptoms >14 days).
Results: In all patients, sensitivity, specificity and accuracy were 76, 54, and
68% respectively. Best diagnostic performance was seen in patients with sus-
pected acute myocarditis (sensitivity 81%, specificity 71% and accuracy 79%).
In contrast, diagnostic performance of MRI in patients with suspected chronic
myocarditis was found to be in adequate (sensitivity 63%, specificity 40% and
accuracy 52%).
Conclusion: The results of our study underline the usefulness of MRI in patients
with suspected acute myocarditis. In contrast, with the current criteria, techniques
and sequences, the diagnostic performance of MRI in patients with suspected
chronic myocardial inflammation/myocarditis might be not sufficient to guide clin-
ical management.

P480 Aortic stiffness estimated by cardiovascular magnetic
resonance correlates with clinical events in patients
with hypertrophic cardiomyopathy

A. Sakai, A. Takara, K. Shimizu, Y. Shimatani, M. Homma, F. Tatsumi,
K. Shimamoto, M. Kawana. Tokyo Women’s Medical University,

Aoyama Hospital, Tokyo, Japan

Background: Hypertrophic cardiomyopathy (HCM) is an autosomal hereditary
disease characterized by inappropriate hypertrophy with loss of diastolic function.
Sudden cardiac death can be the most devastating clinical events of HCM.
Noninvasive cardiovascular magnetic resonance (CMR) plays a paramount role in
the diagnosis and management of HCM. Scarring, detected on late gadolinium-
enhanced (LGE) CMR, has been correlated with wall thickness and ventricular
arrhythmias.
Aortic stiffness has been identified as an important predictor of cardiovascular
outcome independent of traditional cardiovascular risk factors. The value of Pulse
wave velocity (PWV) as a marker of arterial stiffness and a predictor of fatal and
nonfatal cardiovascular events over traditional risk factors has been established.
Assessment of aortic stiffness with velocity-encoded cardiac magnetic resonance
(VENC-CMR) is an attractive and promising strategy as this measurement does
not depend on the knowledge of central arterial pressure. Recently, aortic stiff-
ness as indicated by PWV estimated by VENC-CMR is increased in HCM which
suggests the vascular involvement as well as myocardium. The aim of this study
was to investigate correlation with PWV by VENC-CMR and clinical events in pa-
tients with HCM.
Methods: Fifty patients with HCM were studied by CMR. Aortic arch PWV was
acquired using the transit time of the flow curves and the distance between the
ascending and descending aorta locations of the phase contrast acquisition. Car-
diac fibrosis was evaluated according to the presence of LGE on CMR. The extent
of LGE was expressed as a percentage of enhanced area in the total myocardium
on short axis views. We evaluated the relationship between PWV and LGE, ven-
tricular tachycardia (VT), BNP and maximum LV wall thickness.
Results: Mean age was 69±12 years. The prevalence of LGE was 68%. Patients
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with LGE had a significantly higher PWV than patients without LGE (mean±SD
10.6±7.2m/s versus 8.06±4.0m/s, P<0.05). Patients with ventricular tachycar-
dia showed a higher PWV than patients without. The extent of LGE had positive
correlation with PWV.
There were no statistically significant correlations between PWV and Left ventric-
ular wall thickness.
Conclusion: In HCM, vascular dysfunction indicated as increase aortic stiffness
exists in patients with myocardial damage and ventricular arrhythmias. PWV by
VENC-CMR might provide an additional clinical marker for risk stratification of
patients with HCM.

P481 Magnetic resonance angiography versus computed
tomographic angiography in hemodialysis patients
with suspected coronary artery disease

H. Ueda, Y. Kuga, A. Kido, K. Asawa, N. Yoshida, Y. Sasaki,
M. Yamasaki, K. Ueda, Y. Nishida. Kouseikai Takai Hospital,

Cardiovascular Center, Tenri, Japan

Background: Although computed tomographic angiography (CTA) for the non-
invasive detection of coronary artery disease (CAD) has been established, the
presence of severe calcified lesions remains a limitation. The aim of this study
was to compare non-contrast magnetic resonance angiography (MRA) with CTA
in hemodialysis patients presenting with suspected CAD.
Methods: In hemodialysis patients who had undergone 32-channel 1.5 Tesla
free-breathing whole-heart coronary MRA and 256-slice CTA, coronary lesions
were assessed using X-ray coronary angiography (CAG) as the reference stan-
dard. CAD was defined as the presence of a ≥50% reduction in diameter on
CAG. We used an analysis of the receiver-operating characteristic (ROC) curves
to assess MRA and CTA. Two independent blinded observers evaluated all MRA
and CTA studies for coronary stenosis using curved multi-planar reconstruction
image.
Results: Forty-nine patients (age 64.7±11.3 years, 52% male) were evaluated,
and 147 coronary vessels were analyzed. CTA was successfully completed in all
vessels (Agatston score 535.5±804.3). However, 2 vessels failed to be evaluated
on MRA. We identified CAD in 12 vessels of 6 patients. In the vessel-based anal-
ysis, the area under the ROC curve for MRA (0.89) was greater than that for CTA
(0.81). MRA had similar sensitivity (92% vs. 92%, p=1.00), higher specificity (87%
vs. 71%, p=0.035), and higher diagnostic accuracy (87% vs. 74%, p=0.045) for
detection of CAD as compared with CTA. Inter-observer agreement for detection
of coronary stenosis was 0.74 in MRA and 0.80 in CTA.
Conclusions: Non-contrast MRA clinically offers feasible diagnostic performance
in detecting CAD noninvasively in hemodialysis patients with severe calcified
coronary lesions. MRA evaluation is a more reliable method to detect CAD as
compared with CTA.

P482 Cardiac magnetic resonance evaluation of unexplained
cardiac arrest survivors

G. Nucifora1, F. Faletra1, F. Regoli1, T. Moccetti1, R. Mauri2,
A. Auricchio1. 1Department of Cardiology, Fondazione Cardiocentro
Ticino, Lugano, Switzerland; 2Department of Anesthesia and Intensive

Care, Fondazione Cardiocentro Ticino, Lugano, Switzerland

Purpose: Cardiac magnetic resonance (CMR) may be useful for the diagnosis
of cardiovascular disease associated with unexplained cardiac arrest (UCA). Ac-
cordingly, aim of the present study was to assess the prevalence of CMR struc-
tural abnormalities in UCA survivors, and to evaluate their relation with follow-up
events.
Methods: Consecutive patients with resuscitated cardiac arrest due to docu-
mented ventricular tachycardia (VT) or ventricular fibrillation (VF) were enrolled.
UCA was defined on the basis of normal ECG after resuscitation, normal coro-
nary arteries on coronary angiography, and preserved LV ejection fraction (≥45%)
on echocardiography. Patients fulfilling these criteria underwent comprehensive
CMR study, to assess LV and right ventricular function, myocardial fatty infiltration,
edema, and necrosis/fibrosis. After CMR, all patients received an implantable car-
dioverter defibrillator (ICD). Follow-up was performed evaluating the occurrence
of cardiac death and appropriate ICD intervention.
Results: Between January 1, 2009 and December 31, 2010, 37 patients were ad-

Characteristics of study population.

mitted because of resuscitated cardiac arrest; 7 (19%) patients fulfilled the diag-
nostic criteria for UCA (Table). CMR identified structural abnormalities in 4 (57%)
patients (Table). After a median follow-up of 161 days, no patient died, while 2
(29%) patients experienced new major arrhythmias, requiring ICD intervention. In
both patients, baseline CMR had shown structural abnormalities.
Conclusions: CMR shows major structural changes in a significant number of
UCA survivors. New major arrhythmias occurred in half of the patients with abnor-
mal CMR. Consequently, CMR may be useful to better characterize the pathologic
substrate of UCA and to better tailor specific therapy, in order to prevent follow-up
events.

P483 Coronary angiography during percutaneous coronary
intervention in STEMI: estimation of myocardial area at
risk and microvascular obstruction

S. Moral, J.F. Rodriguez-Palomares, M. Descalzo, G. Marti, B. Garcia
Del Blanco, V. Pineda, T. Gonzalez-Alujas, P. Mahia, A. Evangelista,

D. Garcia-Dorado. University Hospital Vall d’Hebron, Barcelona, Spain

Background: Quantification of myocardial area at risk (AAR) and microvascular
obstruction (MVO) in acute coronary syndromes has important prognosis impli-
cations. BARI and APPROACH scores are angiographic methods widely used
to provide a quick estimation of the AAR, but they have not been directly vali-
dated. Also Myocardial Blush grade (MBG) is an angiographic method to assess
myocardial perfusion after a myocardial infarction, but the correlation with MVO
estimated with cardiac magnetic resonance (CMR), the reference technique, has
not been tested.
Objectives: To compare the calculated AAR and MVO obtained with CMR and
the angiographic methods for the quantification of both parameters in the setting
of patients with an AMI: BARI and APPROACH for AAR and MBG for MVO.
Methods: In a prospective study, 70 patients with a first successfully reperfused
ST-segment elevation AMI, CMR was performed in the first week after percuta-
neous coronary intervention. T2-STIR sequences were used to assess AAR and
late enhancement sequences to evaluate MVO. Two experienced hemodinamists
estimated AAR using both angiographic scores, and MBG for myocardial perfu-
sion. The collateral blood supply was measured using the Rentrop scale.
Results: The mean percentage AAR in T2-STIR was 36,9% (SD: 14,3%). The
Rentrop scale was ≤1 in 86% of the patients. BARI and APPROACH showed
a strong correlation with T2-STIR to estimate the AAR (r=0,77; p<0,001 and r=
0,8; p<0,001 respectively). Better correlations were observed for anterior AMI
rather than other locations (r=0,7 vs r=0,5 respectively for both scores). Moreover,
patients with an excellent MBG presented minimal areas of MVO (median values):
2,4 gr, 2,8 gr and 0,7 gr for MBG 1 to 3, respectively (p=0,04).
Conclusions: The BARI and APPROACH angiographic scores constitute excel-
lent methods for the estimation of the AAR in current clinical practice with more
accurate results when used in anterior infarctions. Furthermore, the presence of
an excellent MBG is a useful indicator of preserved microvascular flow.

P484 Left ventricular volumes, mass and function
normalized to the body surface area, age and gender
from CMR in a large cohort of well-treated thalassemia
major patients without myocardial iron overload

A. Meloni1, B. Favilli1, G. Aquaro1, P. Festa1 , S. Renne2, C. Tudisca3,
P. Keilberg1, V. Positano1, M. Lombardi1 , A. Pepe1. 1Fondazione G.Monasterio
CNR-Regione Toscana and Institute of Clinical Physiology, Pisa, Italy; 2Giovanni
Paolo II Hospital - UTIC, Department of Cardiology, Lamezia Terme, Italy;
3Istituto di Radiologia, Policlinico "Paolo Giaccone", Palermo, Italy

Purpose: Our aim was to establish the ranges for normal left ventricular (LV)
parameters normalized to the influence of body surface area (BSA), age and sex
from Cardiovascular Magnetic Resonance (CMR) in a large cohort of TM patients
without myocardial iron overload.
Methods: We selected 142 patients with no known cardiac risk factors or disease,
normal ECG, no myocardial fibrosis and no myocardial iron (all segments with
T2*≥ 20 ms). Moreover, we studied 71 healthy subjects matched for age and
sex. LV parameters were evaluated by cine images using MASS® software. End-
diastolic, end-systolic and stroke volumes and mass were normalized to BSA
(EDVI, ESVI, SVI, massI).
Results: Table 1 (see p. 43) shows the comparison of CMR parameters in TM
patients and healthy subjects and the cut-off of normality (mean – 2SD). Signifi-
cantly higher EDVI and SVI were found only for males <14 and >30 years. Higher
LVEF was found for males <14 years. In TM patients all volume indexes were sig-
nificantly larger in males than in females. In males the ESVI and the EF were
significant different among the age groups.
Conclusion: In well-treated TM patients significant differences in LV parameters
compared to controls were limited to males <14 years and >30 years. Appropri-
ate "normal" reference ranges normalized to BSA, sex and age should be used
to avoid misdiagnosis of cardiomiopathy.
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Abstract P480 – Table 1

< 14 14-20 20-30 30-40 ≥40
TM H TM H TM H TM H TM H

Males N=7 N=7 N=6 N=6 N=25 N=15 N=23 N=11 N=6 N=5
EDVI (ml/m2) 94±18 (58) 75±11 96±20 (56) 91±20 103±17 (69) 101±13 92±15 (62) 80±11 94±9 (76) 75±11
ESVI (ml/m2) 31±6 (19) 24±6 38±8 (22) 35±14 38±8 (22) 39±9 32±6 (20) 29±6 29±6 (17) 28±10
SVI (ml/m2) 63±14 (35) 51±7 57±12 (33) 56±8 65±10 (45) 62±9 59±10 (39) 51±10 64±8 (48) 47±8
Mass I (g/m2) 57±7 (43) 68±5 57±13 (31) 71±7 66±12 (42) 77±12 62±12 (38) 66±10 68±16 (36) 74±11
EF (%) 66±4 (58) 54±6 60±2 (56) 66±14 63±3 (57) 62±6 65±3 (59) 65±8 68±6 (56) 62±9

Females N=2 N=2 N=8 N=6 N=24 N=6 N=33 N=8 N=8 N=5
EDVI (ml/m2) 63±8 (47) 62±4 81±8 (65) 80±9 83±16 (51) 78±9 77±11 (55) 79±10 82±19 (44) 77±16
ESVI (ml/m2) 23±1 (21) 22±8 30±6 (18) 31±3 30±8 (14) 30±4 26±6 (14) 29±7 28±8 (12) 28±12
SVI (ml/m2) 40±7 (26) 41±4 49±3 (43) 49±6 53±9 (35) 48±6 51±6 (39) 50±8 54±11 (32) 49±6
Mass I (g/m2) 34±3 (28) 59±19 47±8 (31) 56±6 53±9 (35) 54±12 52±9 (34) 55±13 51±12 (27) 56±5
EF (%) 63±3 (57) 46±17 63±4 (55) 62±4 65±5 (55) 62±3 66±5 (56) 63±7 66±4 (58) 63±7

P485 Right ventricular volumes and function normalized to
body surface area, age and sex in a large cohort of
well-treated thalassemia major without myocardial iron
overload

A. Meloni1, B. Favilli1, G. Aquaro1, L. Ait-Ali1, C. Ascioti2,
A. Spasiano3, D. De Marchi1, V. Positano1, M. Lombardi1, A. Pepe1.
1Fondazione G.Monasterio CNR-Regione Toscana and Institute of Clinical
Physiology, Pisa, Italy; 2Giovanni Paolo II Hospital - UTIC, Department of
Cardiology, Lamezia Terme, Italy; 3Unità Microcitemia, A.O.R.N. Cardarelli,
Napoli, Italy

Purpose: Cardiovascular Magnetic Resonance (CMR) allows to quantify right
ventricular (RV) parameters with excellent reproducibility and accuracy. We aimed
to establish the ranges for normal RV parameters normalized to the influence of
body surface area (BSA), age and sex from CMR in a large cohort of TM patients
without myocardial iron overload.
Methods: We selected 142 patients enrolled in the MIOT network with no cardiac
risk factors or disease, normal ECG, no myocardial iron overload (all segments
with T2*≥20 ms) and no myocardial fibrosis. Moreover, we studied 71 healthy
subjects matched for age and sex. RV parameters were quantitatively evaluated
in a standard way by cine images using MASS® software. End-diastolic, end-
systolic and stroke volumes were normalized by BSA (EDVI, ESVI, SVI).
Results: Table 1 shows the comparison of the CMR parameters in TM patients
and healthy subjects and the cut-off of normality. TM males (except age group
14-20 yrs) showed significantly higher ejection fraction (EF). In TM patients all
volumes indexes were significantly larger in males than in females while the EF
was not different. In both sexes the volumes were no different among the age
groups, while in males the EF was significant different.
Conclusion: In a large cohort of well-treated TM patients males showed signifi-
cantly higher RV EF compared to controls. Appropriate "normal" reference ranges
normalized to BSA, sex and age should be used to avoid misdiagnosis of car-
diomiopathy in TM patients.

P486 Non-invasive screening of coronary artery disease in a
healthy population by using coronary magnetic
resonance angiography

M. Kajiwara1, T. Kawasaki1, F. Takaya1, N. Koga1, K. Node2.
1Shin-Koga Hospital, Kurume, Japan; 2Saga University, Saga, Japan

Purpose: Coronary magnetic resonance angiography (MRA) is a non-invasive
modality that requires no contrast medium or radiation exposure. It is therefore
considered an appropriate diagnostic tool to screen for coronary artery disease
(CAD). We examined the performance of MRA in a healthy population.
Methods: A total of 2,309 consecutive healthy subjects who visited our hospital
for a medical checkup between August 2004 and May 2010 were examined. MRA
was performed using 1.5T-MRI (Intera Achieva, Philips) with a 5ch cardiac coil.
Significant stenosis was defined as ≥75% diameter, and the cases whom signif-
icant stenosis was detected were confirmed by coronary CT or CAG. We also
analyzed the accuracy and sensitivity of coronary MRA.
Results: We obtained diagnosable MRA images from 2,218 (96.1%) subjects,
and 254 cases (11.0%) with significant stenosis were identified by MRA. Of these,
150 (6.5%) received a coronary CT or CAG, and 62 cases (2.7%) had significant

Abstract P481 – Table 1

<14 14-20 20-30 30-40 ≥40
TM H TM H TM H TM H TM H

Males N=7 N=7 N=6 N=6 N=25 N=15 N=23 N=11 N=6 N=5
EDVI (ml/m2) 88±16 (56) 80±12 89±16 (57) 89±17 96±21 (54) 103±17 91±16 (59) 82±13 90±13 (64) 81±9
ESVI (ml/m2) 26±3 (20) 31±8 36±7 (22) 35±9 34±8 (18) 44±12 33±8 (17) 33±8 28±6 (16) 35±3
SVI (ml/m2) 61±16 (29) 49±6 53±11 (31) 54±10 61±18 (25) 60±9 58±11 (36) 45±17 62±8 (46) 46±8
EF (%) 68±6 (56) 62±5 59±5 (49) 61±5 64±4 (56) 58±6 64±5 (54) 61±7 69±3 (63) 57±5

Females N=2 N=2 N=8 N=6 N=24 N=6 N=33 N=8 N=8 N=5
EDVI (ml/m2) 53±16 (21) 61±1 77±8 (61) 79±9 78±14 (50) 78±12 73±13 (47) 77±9 74±11 52) 70±16
ESVI (ml/m2) 18±1 (17) 20±4 29±5 (19) 30±5 28±8 (12) 31±9 24±7 (10) 26±6 26±5 (16) 25±12
SVI (ml/m2) 35±5 (25) 41±3 47±4 (39) 49±7 51±9 (33) 47±7 49±8 (30) 51±10 47±6 (35) 45±5
EF (%) 64±9 (46) 68±6 62±3 (56) 62±6 65±6 (53) 61±7 68±5 (58) 66±8 67±6 (55) 66±8

stenosis corresponding to the MRA. The positive predictive value for CAD by MRA
was 41.3%. In addition, 20 cases (0.9%) were positive for myocardial ischemia on
myocardial perfusion imaging, 18 required PCI, and 2 had CABG.

Flow chart.

Conclusion: The screening value of MRA for detecting significant CAD was rel-
atively high (2.7%) compared to screening methods for other disease. Coronary
MRA is therefore a useful method for screening the healthy population for CAD.

P487 Blood oxygen level dependent cardiovascular
magnetic resonance (BOLD-CMR) can detect changes
in myocardial hemoglobin oxygenation during mild
hypo- and hypercapnia in healthy volunteers

D.P. Guensch, J.A. Flewitt, K. Fischer, M.G. Friedrich. Libin
Cardiovascular Institute of Alberta, Calgary, Canada

Purpose: BOLD-CMR uses de-oxygenated hemoglobin (Hb) as an endogenous
contrast. The signal intensity (SI) depends on Hb-oxygenation, O2-extraction, and
blood flow. The aim of this study was to investigate whether BOLD-CMR can
detect changes in myocardial oxygenation during mild hypo- and hypercapnia in
healthy individuals.
Methods: Fifteen healthy volunteers were scanned with a BOLD sensitive mod-
ified SSFP cine sequence on a clinical 1.5T scanner (hypocapnia n=8, hyper-
capnia n=7). BOLD images were acquired and SI was measured and averaged
for the first and last two BOLD cines during 1 min of apnea in the hypercapnic
group, whereas images were acquired prior to and post 1 min of hyperventilation
in the hypocapnic group. SI were averaged and compared over all cardiac phases.
Immediately before and after image acquisition capillary blood gases were mea-
sured.
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Results: One subject was excluded in the hypocapnia group due to motion ar-
tifacts. The hypocapnia groups showed a mean SI drop of 6% (p<0.001, n=7)
after 1 min of hyperventilation (fig. 1a) while a mean SI increase of 6% (p<0.001,
n=7) was observed over 1 min of apnea (fig. 1b). PCO2 dropped significantly from
27.9±4.1 mmHg to 22.0±3.2 mmHg (p=0.02) after hyperventilation. Post breath-
hold, no significant change in pCO2 was noted. PO2 did not change in either
group.

Changes in BOLD-SI

Conclusion: Our data suggest that BOLD-CMR detects changes of myocardial
oxygenation related to vasoconstriction/vasodilatation during hypo- and hyper-
capnia

P488 Blood oxygen level dependent cardiovascular
magnetic resonance (BOLD-CMR) for assessment of
significant coronary artery stenosis, a comparison with
fractional flow reserve (FFR)

J. Harker1, J. Luu1, D.P. Guensch1, J. Hare2, M.G. Friedrich2. 1Libin
Cardiovascular Institute of Alberta, Calgary, Canada; 2Baker IDI Heart and
Diabetes Institute, Melbourne, Australia

Purpose: Changes in myocardial tissue oxygenation can be detected with blood
oxygen level–dependent (BOLD) cardiovascular MRI (CMR) using the magnetic
properties of haemoglobin. The objective of this study was to validate whether
BOLD-sensitive CMR images can detect an abnormal myocardial tissue response
to adenosine infusion in patients with CAD, when compared to fractional flow
reserve (FFR).
Methods: Patients undergoing clinically indicated coronary angiography under-
went BOLD CMR scans using a clinical 1.5T scanner. Three short axis BOLD
cine images were captured during baseline and during adenosine-induced coro-
nary hyperaemia. The mean segmental percent signal intensity (SI) changes were
calculated between baseline and hyperaemia in the subendocardial myocardium
at basal, mid, and apical regions using the 16-segment model. Segmental �SI%
in the corresponding coronary territory was defined as ischaemic (using a cut-off
of <0.80) or non-ischaemic by FFR.
Results: Twenty-six patients were enrolled in the study (3 were excluded, as they
were unable to tolerate CMR) leaving 23 patients (average age 61±9 years) with
262 myocardial segments (baseline and adenosine) subtended by an FFR for
analysis. 77 (29%) segments were excluded due to pre-defined criteria for poor
image quality, 24 (9%) at baseline and 53 (20%) during adenosine. Sixty-seven
paired myocardial segments subtended by a FFR were compared, 38 segments
had FFR values <0.80, 29 had FFRs of ≥ 0.80. Mean SI change was significantly
less in patients with abnormal FFR values (0.23% ± 9.40%), in comparison to pa-
tients with normal FFR values (9.37% ± 10.07%; p=0.0003) when comparing all
segments. There was also a significance difference when the average of all seg-
ments subtended by a single FFR were compared (0.73% ± 5.34% vs. 10.53%
± 8.25%; p=0.02).
Conclusion: A blunted hyperemic response to adenosine detected with BOLD-
sensitive CMR using a 1.5T scanner can identify functionally significant coronary
artery stenosis. However, image quality remains a limitation of the approach.
Most excluded segments were from early studies, suggesting improved acqui-
sition quality with experience.

P489 Recurrence rate after atrial fibrillation ablation and
comparison of different ablation techniques in patients
with variant pulmonary vein anatomy detected by
cardiac MRI

C. Mahnkopf, M. Duecker, S. Holzmann, G. Ritscher, O. Turschner,
H. Simon, P. Halbfass, H. Rittger, J. Brachmann, A.-M. Sinha. Klinikum Coburg,
Department of Cardiology, Coburg, Germany

Background: Cardiac MRI (cMRI) has become an effective tool to identify the
anatomy of the left atrium and the pulmonary veins (PV) prior to pulmonary vein-
ablation (PVI) in atrial fibrillation (AF) patients. Anatomical variations of the PVs
are achallenge for a successful ablation procedure.
Objective: We sought to evaluate the success of catheter ablation in patients with
anatomical variations of the PVs and the influence of different ablation techniques
on the ablation success rate.
Methods and results: 254 patients (176male, 62.3±10.5 years) with AF were

included into this study. All patients received a cMRI angiography of the PVs prior
to PVI. Normal anatomy of the PVs (2 left, 2 right) was found in 178 patients
(70.08%), whereas a common trunk/ostium of the left PVs was detected in 72pa-
tients (28.35%), with a common trunk of the right PVs was detected in 4 patients
(1.57%, Figure 1). 11 patients (15.28%) with a common trunk of theleft PVs un-
derwent Cryo-Ablation, whereas 61 patients (84.72%) received ablation with ra-
diofrequency energy (RF). Mean follow-up time was 136 days. Recurrent AF was
detected in 54 patients (30.34%) with normal anatomy, in 32 patients (44.44%)
with common trunk of the left PVs (p=0.04, Figure 2) and 3 patients (75%) with
common trunkof the right PVs. Percentage of recurrencewas not significant dif-
ferent comparing Cryo- and RF-Ablation (18.18% vs. 49.18%, p=0.097, Figure
3).

Conclusion: From our preliminary results, patients with a variable anatomy of the
left or right PVsappear to have a higher risk of recurrence after PVI. Cryo- and RF
ablation arefeasible techniques in these patients, as both techniques appear to
have acomparable ablation success rates. Nevertheless, new ablation strategies
shouldbe considered to improve overall outcome in these patients.

P490 The natural time-course of myocardial oedema in the
first 3 months post ST-elevation MI in patients treated
with primary angioplasty

T.R. Burchell1, L.C. Davies1, S.A. Mohiddin1, A. Mathur2,
M.A. Westwood1 . 1The London Chest Hospital, London, United

Kingdom; 2Queen Mary University of London, London, United Kingdom

Background: Myocardial oedema and salvaged area at risk (ARA) have previ-
ously been described as markers of prognosis following myocardial infarction and
as surrogate markers for clinical trials. The time-course of myocardial oedema
has been described in a canine infarct model but the in-vivo time course following
successfully revascularised MI has not been described. CMR is able to charac-
terise oedema in myocardial tissue using T2-weighted sequences. We therefore
aimed to determine the time-course of post infarct myocardial oedema using se-
rial CMR imaging.
Methods: 9 patients were recruited following acute ST-elevation MI who under-
went primary PCI with stent implantation within 12 hours of symptom onset. Pa-
tients underwent CMR scans on days 1, 3, 10, 20 and 90 following their PPCI with
a 1.5T Philips Achieva (Philips Medical Systems). Images were obtained as con-
tinuous short-axis stacks covering the entire left ventricle with a slice thickness
of 8mm and gap of 2mm. Myocardial oedema was assessed at all time points
using T2-weighted triple inversion turbo spin echo STIR imaging (TE 80ms, TR
1667ms). Scans performed on days 3 and 90 included assessment of scar after
administration of a bolus of Gadodoteric acid (0.15 mmol/kg) using a T1-weighted
TFE sequence. Image analysis was performed using dedicated software, CMR42
(Circle CVI, Calgary, Canada). Myocardial scar and oedema volumes were cal-
culated by manually drawing endocardial and epicardial contours followed by
semi-automated selection of normal remote myocardium per slice. The scar and
oedema were described as >5SD and >2SD in signal intensity from remote nor-
mal myocardium respectively. Values are expressed as a percentage of the LV
mass (%LVM).
Results: Patient age was 56.6±5.4 years (88% male). Myocardial oedema peaks
at day 3 (31.1±4.3%LVM) and is significantly greater than the area of scar
(13.7±4.5%LVM) p=<0.0001, with an average salvaged ARA of 17.3±5.7%.
There is no difference in myocardial oedema between days 1 and 3 or between
days 10 and 20. There was a reduction of 8% in oedema between days 3 and 10
(p=0.0003, 95% CI 2.8 – 13.1). Oedema persists at 90 days and is the same size
as the scar (10.6±6% vs. 10±5.1% p=ns).
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Conclusions: Myocardial oedema post myocardial infarction peaks at day 3 and
persists for 90 days. There is no significant change between days 10-20 which
may provide the most appropriate time period to assess myocardial oedema. My-
ocardial oedema may also persist much longer than previously thought.

P491 Function of remote non-infarcted myocardium after
STEMI - analysis with cardiovascular magnetic
resonance

O. Husser1, F. Chaustre1 , J. Sanchis1, J. Nunez1, J.V. Monmeneu2 ,
M.P. Lopez-Lereu2 , E. Rumiz1, F.J. Chorro1, A. Llacer1, V. Bodi1.
1University of Valencia, University Clinic Hospital, INCLIVA, Valencia,

Spain; 2ERESA, Valencia, Spain

Purpose: To investigate remote myocardial function after ST-elevation myocardial
infarction (STEMI) and to study the impact of infarct size (IS) using cardiovascular
magnetic resonance (CMR).
Methods: 161 patients and 15 controls underwent CMR at 1st week and 6th
month after STEMI. Using the 17-segments model, segments were categorized
into infarcted, adjacent and remote myocardium. Relative systolic wall thickening
(SWT, %) was assessed using the centerline method. IS (% of left ventricular
mass) was determined in late enhancement imaging.
Results: 2816 segments were analyzed (900 infarcted, 966 adjacent, 710 remote
and 240 controls). Overall, in remote myocardium, SWT was significantly larger
(82%±50) compared to controls (75±50, p<0.03) and increased at the 6th month
(87±53, p<0.05 vs. 1st week). When IS was categorized into tertiles (<11.8%,
11.8-27%, >27%), SWT in the remote area at the 1st week was significantly
larger in small infarctions compared to controls (89±50 vs. 75±50, p=0.002) and
significantly improved at the 6th month (99±55, p=0.02 vs. 1st week). In medium
sized and large infarctions there was no difference in SWT of the remote area
compared to controls (78±51 and 75±45, p=ns), but an increase at the 6th month
of the SWT in medium sized infarctions resulted in a larger SWT compared to
controls (84±53, p<0.05).

Figure 1

Conclusions: In remote myocardium there was mild compensatory hypercon-
tractility increasing over time after STEMI. This hypercontractility can only be
observed in small infarctions. In medium sized infarctions remote myocardium
develops a certain hypercontractility at the 6th month while in large infarctions no
difference of SWT compared to controls can be observed.

P492 Imaging a large animal model of chronic
thrombembolic pulmonary hypertension (CTEPH) by
cardiac magnetic resonance (CMR)

A. Rolf, S. Voss, J. Rixe, S. Szardien, C. Liebetrau, L. Greim, C. Troidl,
H. Nef, H. Moellmann, C. Hamm. Kerckhoff-Heart-Center, Bad

Nauheim, Germany

Background: CTEPH developes in about 5% of all cases of acute pulmonary
embolism. Pulmonary Thrombendarterectomie (PEA) is a possible cure but not
feasible in all patients. An animal model can guide the developement of drugs for
medical treatment. CMR is the gold standard to assess remodelling of the right
ventricle and pulmonary vasculature. The present study measures changes of
right ventricular structure and pulmonary flow characteristics after introduction of
a copper based foreign body into the pulmonary artery.
Methods: 10 domestic pigs underwent embolization with a novel copper foreign
body and autologous thrombi. Afterwards we continued therapy with 500 mg of
tranexamic acid twice daily. CMR was performed at baseline and after 24 weeks.
EF, enddiastolic and endsystolic volume (EDV,ESV) of the right ventricle (RV)
as well as RV mass were measured on 10 contiguous SSFP Cine short axis
slices from base to apex (SLT 8 mm, interslice gap 2 mm, Flip Angle, TR, TE).
Pulmonary flow was measured orthogonally about 10 mm above the pulmonary
valve on phase contrast turboflash sequences. All measures were normalized for
body surface area. Metric measures are given as median and (IQR).
Results: Mean pulmonary pressure and PVR increased to 30 (27.4-33.1) mmHg
and 469 (368-546) dyn sec m2/cm5 respectively at 24 weeks follow up. Enddias-
tolic volume and RV Mass increased significantly over time reflecting right ven-
tricular remodelling (EDV 86.9 (72.9-100.9) to 105.7 (75.7-135.9) p=0.043; Mass
30.9 (23.8-38) to 37.1 (27.4-46.8) p=0.04). The ejection fraction did not change
significantly (EF 40.6 (28.1-53.1) to 35.2 (22.2-48.2) p=0.34).

All animals developed a dicrotic notch in the flow curve, which was not present at
baseline. The maximum velocity in the PA decreased, although not significantly
(PA max velocity 95.7 (48.5-135.9) to 84.7 (54.6-110.8) p=0.35).
Conclusion: As demonstrated by CMR in a novel animal model not only hemo-
dynamic changes occur but also remodelling of the right ventricle and pulmonary
vasculature that are typically seen in CTEPH. Therefore this model appears qual-
ified to investigate new therapeutic options in CTEPH.

P493 Impact of infarct healing pattern on left ventricular
remodelling in patients with acute ST-segment
elevation myocardial infarction

P.G. Masci1, A. Florian2, W. Desmet2, V. Positano1, S. Dymarkowski1,
J. Bogaert2. 1Gabriele Monasterio Foundation-CNR Region Toscana,

Pisa, Italy; 2University Hospitals (UZ) Leuven, Campus Gasthuisberg, Leuven,
Belgium

Background: Infarct healing consists in replacement of necrotic tissue with fi-
brotic scar. In animals this process is highly anisotropic showing different patterns
which may influence left ventricular (LV) remodelling. We aim to investigate the
influence of infarct healing on post-infarction LV remodeling in patients with acute
myocardial infarction (MI).
Methods: Seventy-eight patients with acute ST-segment elevation MI treated by
primary PCI were studied by cardiac magnetic resonance within one-week (base-
line) and at four-month (follow-up) after MI. Cine CMR was used to assess LV vol-
umes, mass and function. Post-contrast 3-dimensional late gadolinium enhance-
ment (LGE) CMR in short and long-axis orientations was utilized to depict mi-
crovascular obstruction (MO) and myocardial necrosis/fibrosis. On post-contrast
short-axis images, the following parameters were measured: infarct mass, infarct-
wall thickness, infarct-thickness (ie, radial extent of infarction), infarct transmurality
and circumferential infarct length (CIL). Longitudinal infarct length (LIL) was de-
rived on long-axis post-contrast images. Infarct-surface was calculated multiplying
CIL by slice thickness (ie, 5 mm).
Results: Infarct size was 25±19g (19±12% of LV) at baseline and 13±9g
(12±8% of LV) at follow-up (p<0.001), yielding an infarct size reduction of
45±17%. Infarct shrinkage was not influenced by the initial MI size and loca-
tion or the presence of MO. Infarct resorption was more pronounced in the ra-
dial (31±15%) than circumferential (10±14%) or longitudinal (10±11%) direc-
tions (p<0.001). Infarct-surface reduction was 10±16% (range -26% to 53%),
and 14 patients increased infarct-surface during follow-up (-12±6%) indicating
late infarct expansion. Infarct-wall thinning was positively and strongly related to
the infarct-thickness reduction (r=0.76, p<0.001) but not to overall MI shrinkage or
to infarct-surface reduction. At multivariable analysis the magnitude of infarct sur-
face expansion was independently associated with the LV end-diastolic increase
during follow-up even after correction for baseline LV ejection-fraction, infarct size,
infarct transmurality and MO extent (β-coefficient= -0.340, p=0.010).
Conclusions: Infarct resorption is a highly anisotropic process occurring prefer-
entially along the radial rather than the circumferential or longitudinal directions.
The magnitude of infarct radial resorption is the major determinant of infarct-wall
thinning whereas the increase of infarct surface during follow-up (ie, late infarct
expansion) is an independently associated with adverse LV remodelling.

P494 Total aortic volume measurement as a new, reliable
method to determine progressive global aortic
dilatation

P. De Witte1, T. Radonic2, H.A. Marquering3, W. Van Der
Steen1, J. Timmermans4, A.J. Scholte5, M.P. Van Den Berg6,
A.H. Zwinderman2, B.J.M. Mulder1, M. Groenink1. 1Academic Medical

Center, Department of Cardiology at the University of Amsterdam, Amsterdam,
Netherlands; 2Academic Medical Center, Department of Clinical Epidemiology
Biostatistics & Bioinformatics, Amsterdam, Netherlands; 3Academic Medical
Center, Department of Biomedical Engineering & Physics/Radiology, Amsterdam,
Netherlands; 4Radboud University Nijmegen Medical Centre, Department
of Cardiology, Nijmegen, Netherlands; 5Leiden University Medical Center,
Department of Cardiology, Leiden, Netherlands; 6University Medical Center
Groningen, Department of Cardiology, Groningen, Netherlands

Background: The entire aorta can be visualized by three dimensional (3D) imag-
ing techniques such as magnetic resonance imaging (MRI) and computed tomog-
raphy (CT). Here we show that these imaging techniques facilitate total aortic vol-
ume calculation, which may be useful for surveillance of total aortic dilation rate
in patients with connective tissue disease such as Marfan syndrome.
Aim: 1) to assess total aortic volume from a 3D data set of the aorta in Mar-
fan patients 2) to determine intra- and inter-observer variability of aortic volume
calculation and 3) to compare aortic volume with aortic diameters.
Methods: Gadolinium enhanced 3D MRI of the aorta, acquired by a standard
available MRI sequence (T1 weighed Turbo FLASH spoiled gradient echo) was
performed in 60 Marfan patients without previous aortic dissection (mean age
37±13 years, 30 males (50%), 17 (28%) after prophylactic aortic root replace-
ment). Dedicated semi automated 3D segmentation software (3Mensio, Eind-
hoven, the Netherlands) was used to measure total aortic volume. The volume
of the aorta was measured from the aortic valve to the aortic bifurcation. Intra-
and inter-observer variability was determined in 10 patients. Aortic diameters of
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the 60 patients were measured at five levels (aortic root, ascending and descend-
ing thoracic aorta, at the level of the diaphragm and just above the bifurcation).
Aortic volume was correlated with mean aortic diameter (sum of the 5 diameters
divided by 5). Intra- and inter-observer variability of diameter measurement was
determined in15 patients.
Results: Mean aortic volume in 60 Marfan patients was 230 ml (SD=64 ml)
(Normalized for BSA: 116 ml/m2, SD=32). Intra-observer difference was 4.63
ml (ICC= 0.996; SD=4.63). Inter-observer difference was 0.058 ml (ICC=0.979;
SD=11.96). Aortic volume showed a high correlation with mean aortic diameter
(R=0.8, p<0.005). Intra- and inter-observer difference of aortic diameter mea-
surement was comparable to that of aortic volume measurement (ICC=0.971 and
0.974 respectively).
Conclusions: Total aortic volume measurement is a highly reproducible novel
method facilitating surveillance of global aortic dilation rate in patients with con-
nective tissue disease.

P495 Quantification of infarct size and mixing of necrotic
and viable myocardial tissue with signal
intensity-based percent infarct mapping

R. Kirschner, A. Varga-Szemes, T. Simor, B.C. Brott, S. Litovsky,
A. Elgavish, G. Elgavish. University of Alabama at Birmingham,

Birmingham, United States of America

Purpose: Currently used threshold techniques for the quantification of myocardial
infarct (MI) with late gadolinium enhancement (LGE) CMR assume that the whole
myocardial slab that corresponds to the hyperenhanced area is 100% non-viable.
This assumption is, however, incorrect. The 3D structure of the infarct could be
tortuous, having occasional branches at the border zone. To resolve this conflict,
the signal intensity percent infarct mapping (SI-PIM) approach is proposed and
validated in this study.
Methods: In swines (n=6) reperfused MI was generated occluding either the LAD
or the LCx coronary artery by an angioplasty balloon for 90 min. LGE images
were acquired on day 28 after MI, 15 minutes after intravenous injection of 0.2
mmol/kg Gd(DTPA). 2,3,5-triphenyltetrazolium chloride (TTC) staining was used
to validate the existence and to determine the accurate size of myocardial infarct.
With the SI-PIM approach, a percent-infarct (PI) value was determined in each
myocardial voxel, and the amount of infarcted tissue per voxel was then calcu-
lated. Total left ventricular (LV) Infarct volume (IV) was determined as the sum of
the PI values times the volume of all individual voxels in the entire LV. Percent In-
farct values were illustrated on color scale images (SI-PIM images). SI-PIM data
were compared with data from LGE images analyzed with the SIremote+2SD
thresholding level, and with that of TTC. Tissue samples were taken and stained
with H&E and Masson’s trichrome for histological assessment of the infarct and
the periinfarct zone.
Results: The median IV determined by the TTC, SIremote+2SD, and SI-PIM
methods were 3.04 [2.74, 3.45], 13.62 [9.06, 18.45], and 4.27 ml [3.45, 6.33], re-
spectively. The median IV determined by SIremote+2SD significantly differed from
IV determined by TTC (p<0.05). The Bland-Altman’s overall bias was 12.49%
of the LV volume. Median IV determined by SI-PIM, however, did not differ sig-
nificantly (NS) from that obtained by TTC. SI-PIM yielded only a 1.99% Bland-
Altman’s overall bias of the LV volume. The analysis of correspondence between
SI-PIM and histology revealed that SI-PIM was able to visualize the mixing of
necrotic and viable tissue.
Conclusions: This in vivo study in the porcine, reperfused myocardial infarct
model demonstrates that SI-PIM is a highly accurate method for the determi-
nation of the extent of myocardial infarct. SI-PIM can help the cardiologist in the
assessment of the often complex structure of the infarct scar by in vivo visual-
ization of infarct inhomogeneity on a color percent scale. SI-PIM is a practical
method for clinical implementation.

P496 Increased pulse wave velocity in type 1 diabetic
patients is related to early left ventricular diastolic
dysfunction

D. Auger1, L.D. Van Schinkel2, S.G.C. Van Elderen3, N. Ajmone
Marsan1, V. Delgado1, A.C.T. Ng1, J.W.A. Smit2, J.J. Bax1, A. De

Roos3, J.J.M. Westenberg3 . 1Leiden University Medical Center, Department of
Cardiology, Leiden, Netherlands; 2Leiden University Medical Center, Department
of Endocrinology, Leiden, Netherlands; 3Leiden University Medical Center,
Department of Radiology, Leiden, Netherlands

Purpose: Pulse wave velocity (PWV), a marker of aortic stiffness, can be ac-
curately assessed by velocity-encoded magnetic resonance imaging (MRI). In-
creased PWV has been shown to confer an augmented risk of cardiovascular
disease. Whether an increased PWV translates in early left ventricular (LV) di-
astolic dysfunction in patients with diabetes mellitus type 1 (DM1) remains unex-
plored. Therefore, the relationship between PWV and echocardiographic indices
of LV diastolic function was evaluated.
Methods: First, normal PWV age-relation was determined in 25 healthy vol-
unteers (age 18-65 years). Accordingly, PWV of the total aorta was obtained
by transit-time method, from two through-plane velocity-encoded MRI acquisi-
tion on 1.5Tesla scanner. Linear regression describes the normal age-relation:
PWV=A×AGE+B (with A±SE=0.07±0.01m/s/year and B±SE=2.32±0.23m/s,

R=0.93). Secondly, 41 DM1 patients (age 50±9years, 61%male) without history
of coronary disease and with normal LV ejection fraction were recruited and aortic
PWV was assessed and all measurements were adjusted for age. Subjects were
divided into 3 groups: group 1 (normal PWV) had normal PWV values up to 1×SE,
group 2 (moderately increased PWV) had values up to 2×SE and group 3 (high
PWV) had a PWV>2×SE. Echocardiography was performed to assess conven-
tional LV diastolic function indices (isovolumic relaxation time (IVRT), transmitral
early (E), and atrial (A) velocities, deceleration time (DT), E/A-ratio). Mitral annu-
lus velocities (E’) were acquired by tissue Doppler. Longitudinal speckle tracking
strain analysis was performed to derive indices of early LV diastolic function: peak
LV strain rate value during isovolumic relaxation period (SRIVR) was recorded
and the ratio of E wave velocity to SRIVR velocity (E/SRIVR) was calculated; left
atrial (LA) systolic strain value was also measured.
Results: Of the 41 DM1 patients, 19 were in group 1 (PWV 5.72±0.78m/s), 9
in group 2 (PWV 6.37±0.58m/s) and 13 in group 3 (PWV 9.87±2.06m/s). After
correction for age, gender and mean arterial pressure, no significant correlation
between MRI PWV and conventional indices of LV diastolic function (IVRT, E, A,
DT and E’) was found (p=0.101, β=0.33 for correlation with IVRT, p=0.275, β=
-0.21 with E/A and p=0.379, β= -0.14 with E’). In contrast, MRI PWV was sig-
nificantly correlated with SRIVR (p=0.000, β= -0.71), E/SRIVR (p=0.002, β=0.61)
and LA strain (p=0.014, β= -0.47).
Conclusion: In patients with DM1, aortic PWV is correlated with advanced
echocardiographic indices of LV diastolic function. Therefore, increased MRI PWV
may translate into early LV diastolic dysfunction.

P497 Pericardial effusion as a predictor of infarct size,
transmural infarction and remodelling in acute
myocardial infarction

S. Moral, J.F. Rodriguez-Palomares, M. Descalzo, V. Pineda,
D. Gruosso, A. Evangelista, D. Garcia-Dorado, J. Figueras. University

Hospital Vall d’Hebron, Barcelona, Spain

Background: Moderate to severe pericardial effusion (PE) is related to an in-
creased number of complications in acute myocardial infarction (AMI). However,
there is no data about myocardial characteristics of AMI associated with PE as-
sessed by cardiac magnetic resonance imaging (CMR).
Objectives: To evaluate CMR parameters related to the presence of PE in the
early course of AMI and at 6 months follow-up.
Methods: 214 patients with a ST-segment elevation AMI were prospectively in-
cluded. Moderate to severe PE was defined as an echo-free space > or = 10mm
in the transthoracic echocardiogram at admission. CMR studies were performed
within the first month, and six months later. Cine and late gadolinium enhance-
ment sequences were used to assess left ventricular mass, volumes and infarct
size. Transmural necrosis was defined as a necrosis involving >50% of myocar-
dial wall.
Results: 27 patients (12.6%) showed moderate to severe PE. These patients
showed larger end-diastolic volume (p=0.007), end-systolic volume (p<0.001), in-
farct size (p<0.001), greater number of transmural necrotic segments (p<0.001)
and lower ejection fraction (p=0.034) than those without significant PE. Only pa-
tients with at least one transmural necrotic segment presented significant PE. The
multivariate logistic regression analysis demonstrated that end-diastolic volume,
end-systolic volume, infarct size and ejection fraction were independent predictors
of significant PE. These patients also showed greater left ventricular dilatation at
6 months.
Conclusions: Patients with AMI and PE present a consistent association with a
transmural necrosis and exhibit a larger infarct size and greater left ventricular
remodelling at 6 months than those without PE.

P498 Diagnostic performance of cardiac magnetic
resonance parameters in arrythmogenic
miocardiopathy causing sudden death

B. Igual Munoz1, A. Maceira Gonzalez1, J. Estornell Erill1, M.A. Arnau
Vives2, A. Quesada Carmona3, J. Rueda Soriano2, P.M. Aguilar2,

M.P. Lopez Lereu3, A. Salvador Sanz2, E. Zorio Grima3. 1Eresa Hospital La Fe,
Valencia, Spain; 2Hospital La Fe, Valencia, Spain; 3Familiar Sudden Death Unit,
Hospital la fe, valencia, Spain

Recently, the spectrum of arrythmogenic miocardiopathy (AC) has been ex-
panded with newly described biventricular (BVAC) and left-dominant (LDAC)
forms. Cardiac magnetic resonance (CMR) with its superb tisular discrimination
abilities, and high reproducibility for ventricular volume calculation, offers poten-
tially relevant information for their diagnosis. Objective: To analyze the diagnostic
performance of different CMR parameters in the diagnosis of AC.
Methods: Patients included in this study come from a prospective protocol eval-
uating cases of familiar cardiac sudden death (SD), with a clinical or anato-
mopathological diagnosis of AC in the index case. All patients underwent the
following diagnostic tests: EKG, cicloergometry, Holter study, echocardiography,
CMR, and genetic study specific for AC. Diagnosis was based on Task force crite-
ria (TFC) in patients without the mutation, while in carriers, the presence of find-
ings suggestive of AC in at least two diagnostic tests of different categories was
considered as diagnostic. The diagnostic value of the following CMR parameters
was evaluated: 1- presence of late gadolinium enhancement (LGE) in left ventri-
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cle (LV) and right ventricle (RV); 2- LV ejection fraction (LVEF) ≤55% and RV EF
≤45%, and 3- biventricular dilatation (LVEDVi ≥98ml/m2 and RVEDi ≥100ml/m2.
Results: The group comprised 59 patients:29 (49%) male. There were 5
probands (3 resuscitated, 2 with cardiogenic syncope and no SD), and 54 first-
degree relatives. AC was diagnosed in 10 pts (17%), 6 (60%) with LDAC, 4 (40%)
with BVAC. The diagnostic value of LGE was, in the LV (Sensitivity 100%, Speci-
ficity 94%), and in the RV (sensitivity 20%, specificity 97%); for LVEF (Sensitivity
60%, specificity100%), for RVEF (sensitivity:30%; specificity:97%), and for RV
dilatation (sensitivity:10%, Especificity: 94%). No patient showed LV dilatation.
Conclusion: 1- In this clinical context,with high prevalence of left and biventricu-
lar forms of AC, left ventricular delayed gadolinium enhancement is the parameter
with the highest diagnostic performance. 2- The other parameters are very spe-
cific, though poorly sensitive for diagnosis.

P499 Importance of symptomatic and silent coronary artery
disease progression very late after successful
coronary stent implantation

M.J. Zellweger1, C.A. Kaiser1, R.V. Jeger1, F. Bader1, J. Mueller-
Brand1, P. Buser1, H.P. Brunner-La Rocca2, M.E. Pfisterer1.

1University Hospital Basel, Basel, Switzerland; 2University Hospital, Maastricht,
Netherlands

Background: To assess the safety of drug-eluting stents (DES), long-term follow-
up studies have been mandated. However, during very late follow-up, ischemic
events may be due to coronary disease progression rather than due to late stent-
related problems.
Methods: To define the importance of coronary disease progression, all 442 pa-
tients of the BASKET trial with successful complete revascularization by stenting
documented by lack of events up to 6 months and no ischemic perfusion defects
(PD) 6 months after the intervention (rest/stress SPECT study) were followed
prospectively and invited to undergo a 2nd SPECT study after 5 years. At base-
line, patients were randomized 2:1 to DES or bare-metal stents (BMS). Events
and PDs were analyzed for target-vessel (TV) vs remote-vessel origin (remote in-
dicating disease progression) and compared between patients with DES vs BMS.
Results: During follow-up, 97/428 (22,6%) patients had 148 clinical events: 43
(10%) died, 34 (8%) suffered a myocardial infarction and 71 (17%) needed revas-
cularization. Event rates were significantly higher in TV versus remote areas
(14.3% vs 9,8%, p=0.019). Remote infarcts or revascularizations were not differ-
ent between DES and BMS patients (10.6% versus 8.3%; p=0.5) A 2nd SPECT
study performed in 206/331 (62%) patients without follow-up events (125 did not
consent) showed 48 (23,3%) new PDs, which were asymptomatic in 67% of pa-
tients. Remote PDs accounted for 18/48 (37,5%) PDs with similar rates for DES
and BMS patients (9.2% vs 7.7%, p=0.8).
Conclusions: In addition to 23% of patients with very late clinical events after
successful stenting, another 23% had new PDs, of which a majority were asymp-
tomatic. These findings occurred in remote areas in more than one third of cases,
similarly after DES and BMS implantation, indicating relevant symptomatic and
silent disease progression. This underscores the importance of 2nd prevention
after stenting.

P500 New ischemic index based on combined parameters of
coronary angiography and intracoronary pressure
measurement predicts the severity of the ischemia on
the myocardial perfusion scintigraphy

Z. Koszegi1, B. Kracsko2, G.T. Szabo1, I. Racz1, G. Vajda1,
L. Szabados2 , I. Garai2, Z.S. Nagy3, J. Varga4, I. Edes1. 1University of
Debrecen, MHSC-Faculty of Medicine, Institute of Cardiology, Department of
Cardiology, Debrecen, Hungary; 2University of Debrecen, MHSC-Faculty of
Medicine, ScanoMed Ltd., Debrecen, Hungary; 3Jósa András Teaching Hospital,
Nyíregyháza, Hungary; 4University of Debrecen, Medical and Health Science
Center (MHSC), Department of Nuclear Medicine, Debrecen, Hungary

Background: According to the current guidelines the indication of percutaneous
coronary interventions on coronary lesions with intermediate severity is based on
the fractional flow reserve (FFR), independently of the localization of coronary
stenosis.
The aim of this study was to search for correlation between the severity of per-
fusion abnormality detected by scintigraphy and the FFR value as well as the
localization of a particular coronary lesion.
Methods: The coronary angiograms of 28 patients (male: 22, female: 6, age
62+7.6) were analyzed by a computer program called Holistic Coronary Care.
The software registered 23 epicardial coronary segments using the modified Syn-
tax segmentation system. The supplied left ventricular segments on the standard
17-segment polar map were rendered to each coronary branch by an appropri-
ate algorithm. FFR measurements of 36 vessels (20 LAD, 6 LCx, 10 RCA) were
compared with the myocardial perfusion SPECT studies performed before the in-
vasive procedure. The lesions belonged to 6.5+ 2.5 myocardial segments (range:
1-12). We introduced a new ischemic index by combining the FFR with the num-
ber of the corresponding myocardial segments (left ventricular ischemic index:
LVIi). This index was correlated with the regional myocardial perfusion defects
identified on the scintigrams. Perfusion reversibility score of 2 or above was con-
sidered as indicative of active ischemia (regional Difference Score: rDSc).

Results: Close linear relationship was found between the LVIi and the rDSc
(P<0.001) (y=-2.20+3.75x, r=0.88, p<0.001). Also a linear relationship (y=17.1-
17.9x, r=0.83, p<0.001) could describe the connection between the FFR and
the rDSc among the cases with lesion-associated myocardial territory of similar
extensions (7-8 segments). Analyzing all the FFR values independently of the lo-
calization of the lesions, they also correlated significantly with the rDSc, but the
relation was less tight (r=0.60). LVIi predicted active ischemia (>2 rDSc) on my-
ocardial scintigraphy with 77.8% sensitivity and 94.4% specificity when the cut off
value was set to 0.96. FFR alone predicted the ischemia on the scintigraphy with
72% sensitivity and 94% specificity at the best 0.8 cut off value. The area under
the Receiver Operating Characteristic (ROC) curve was significantly higher for
LVIi than FFR (0.92 vs. 0.78; p=0.03).
Conclusion: Our results shows that the LVIi >0.96 indicates clinically relevant
stenotic lesion. In this concept the FFR value together with the number of cor-
responding left ventricular segments rather than alone predicts the severity of
myocardial ischemia.

P501 Cadmium-zinc-telluride gamma camera allow
quarter-dose MPI SPECT

R. Nkoulou, S.M. Kueest, J.R. Ghadri, A.P. Pazhenkottil, L. Husmann,
M. Wolfrum, B.A. Herzog, R.P. Goetti, M. Fiechter, P.A. Kaufmann.
University Hospital Zurich, Cardiac Imaging, Zurich, Switzerland

Objectives: We evaluated a myocardial perfusion imaging (MPI) protocol using
improved sensitivity and linear count response of cadmium-zinc-telluride detec-
tors (CZT) to allow low radiopharmaceutical dose.
Methods: Thirty patients (Mean: 64 y) performed a 1-d adenosine/rest SPECT
MPI twice with different protocols (A and B). Protocol A used a dose of 99m Tc-
tetrofosmin of 320 MBq stress/960 MBq rest and acquisition duration of 5 min
stress/rest under a CZT camera (DNM 570c, GE Healthcare). Protocol B was
performed with a dose of 160 MBq stress/160 MBq rest and acquisition duration
of 15 min stress/rest. Background subtraction was applied on the rest MPI of B
using P-mod software. Anonymized data were evaluated separately by two ex-
perienced readers blinded to the acquisition protocol for image quality, perfusion
findings (normal/abnormal) and the presence and extent of ischemia. The ex-
tent of perfusion defect was compared using paired t-test. Pearson’s correlation
was used to compare ejection fraction (EF), end diastolic and systolic volumes
(EDV,ESV) between A and B.
Results: Image quality by A and B were optimal/fair in 28/2 and 29/1 patients for
the stress MPI as well as 29/1 and 28/2 patients for the resst MPI, respectively (p=
NS). Protocol A revealed normal/abnormal perfusion findings in 13/16 patients in
stress MPI (one equivocal) and 18/12 patients in rest MPI. Using A, ischemia was
considered for 12/29 patients vs 12/30 patients with B. The clinical agreement
between A and B on abnormal finding was perfect for both rest and stress MPI
(k=1) and they agreed in the diagnosis of ischemia in 27/29 patients (agreement
rate: 93%; k= 0.85). The extent of defect was comparable between A and B for the
stress (10% vs 11% respectively, p= NS) and rest studies (5% vs 7% respectively,
p= NS). An excellent correlation between A and B was found for EF (r= 0.93), EDV
(r= 0.95) and ESV (r= 0.97).
Conclusions: CZT cameras may enable similar MPI results using protocols tai-
lored for a factor 4 decrease in radioactive dose.

P502 Clinical implications of a new high-speed SPECT
camera for detecting myocardial ischemia in stable
patients

M. Mouden, J.R. Timmer, S. Reiffers, S. Knollema, P.L. Jager,
J.P. Ottervanger. Isala Hospital, Zwolle, Netherlands

Purpose: Recently introduced high-speed cardiac SPECT cameras
with cadmium-zinc- telluride based (CZT) detectors may reduce scan times and
radiation dose when compared to conventional SPECT scanners. We compared
the efficiency of a conventional SPECT to a CZT-based SPECT scanner, with
regard to the need for additional rest imaging after initial stress testing.
Methods: 456 stable patients without known coronary artery disease (CAD) and
low-intermediate pre-test likelihood, underwent non-invasive stress testing with
a hybrid SPECT-CT (64-slice) scanner using either conventional SPECT (n=225)
or CZT-based SPECT (n=231). An individualized stepwise decision algorithm was
applied beginning with low-dose stress SPECT imaging combined with coronary
calcium scoring with subsequent further rest imaging when initial stress testing
was equivocal or abnormal. Acquisition times for stress and rest imaging were
12 and 15 minutes for conventional SPECT, and 5 and 4 minutes for CZT-based
SPECT.
Results: There were no differences between the 2 cohorts in baseline charac-
teristics, mean calcium score or pre-test likelihood of CAD. Patients scanned with
CZT-based SPECT required additional rest imaging in 36% compared to 58%
scanned with a conventional SPECT (p<0.001). Additional coronary CT was less
frequently performed in patients scanned with CZT-based SPECT compared to
the traditional SPECT (21% vs. 31%, p=0.02). Final diagnosis of a normal scan
was significantly higher in patients scanned with the CZT-based SPECT (86% vs.
72%, p<0.001). Total administered isotope dose in the CZT-group was reduced
compared to the conventional scanner (658±390 MBq vs. 840±421, p<0.001).
Conclusions: Implementation of a new high-speed cardiac SPECT camera re-
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sulted in a significant decrease in need for subsequent rest imaging. This results
in a faster diagnosis, lower effective radiation exposure and enables a more effi-
cient scanner use. Long-term follow-up studies should prove the diagnostic accu-
racy and safety of the new camera.

P503 Identification of complete non-responders to CRT with
phase analysis of gated myocardial perfusion SPECT

S. Obrzut, L. Chen, P. Dutton, C. Hoh, U. Birgersdotter-Green.
University of California, San Diego, School of Medicine, San Diego,
United States of America

Purpose: Prior studies have demonstrated that the degree of LV dyssynchrony
assessed with phase analysis of gated myocardial perfusion SPECT (GMPS) in
heart failure patients can be useful in predicting response to cardiac resynchro-
nization therapy (CRT) based change in NYHA class. The aim of this study was
to determine if phase analysis of GMPS can identify complete non-responders to
CRT, based not only on change in NYHA class but also on change of LVEF.
Methods: Twenty one patients (18 M, 4 F, mean age 67, range 46 -87) with se-
vere heart failure (NYHA class III) underwent CRT. Parameters indicating dyssyn-
chrony on GMPS obtained prior to CRT, including histogram bandwidth and phase
standard deviation were calculated. Clinical status, LV volumes, and LVEF were
evaluated at baseline and after CRT. Patients without improvement of LVEF of
more than 5% and without improvement of NYHA class were classified as com-
plete non-responders.
Results: Complete non-responders (N = 8) demonstrated a shorter histogram
bandwidth (124.25± 30.6°) than complete and partial responders (182.2± 60.9°)
(p=0.02358). In addition, receiver operating characteristic curve analysis demon-
strated that histogram bandwidth (AUC = 0.7801, Standard Error = 0.1035) could
better identify complete non-responders to CRT than phase standard deviation
(AUC = 0. 0.5662, SE = 0.1362, p=0.0337) and QRS complex width (AUC =
0.5150, SE = 0.1362, p=0.0288). Furthermore, Kaplan Meier analysis showed
that complete non-responders demonstrated worse overall survival than complete
and partial responders (p=0.0443).

Figure 1

Conclusion: Predicting response to CRT remains challenging. The use of phase
analysis of GMPS in heart failure patients may represent a novel method for iden-
tifying complete non-responders to CRT.
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P504 Correlation between ischemic mitral valve
regurgitation and remodeling of the left ventricle
evaluated by magnetic resonance imaging

C. Alexandrescu1, D.G. Latcu2, L. Iacuzio1, F. Civaia1, A. Eker1,
F. Bourlon1, G.D. Dreyfus1, V. Dor1. 1Centre Cardio Thoracique de

Monaco, Monte- Carlo, Monaco; 2Centre Hospitalier Princesse Grace, Monaco,
Monaco

Purpose: Ischemic mitral regurgitation (IMR) is a frequent complication of dilated
cardiomyopathy due to coronary heart disease and is due to the tethering and
apical displacement of subvalvular apparatus.
Previous echocardiography studies measured the degree of displacement be-
tween papillary muscles at mid ventricular level
Only a few studies to date have used Magnetic Resonance Imaging (MRI) to iden-
tify this abnormality. MRI advantages are high resolution, the capacity to identify
the insertion of papillary muscle on lateral wall and to identify the scar location
after gadolinium (Gd) administration.
The aim of this study was to evaluate the correlation between IMR and remodeling
of left ventricle evaluated by MRI.
Methods: A prospective echocardiography study was carried out on 39 patients
with severe ischemic dilated cardiomyopathy. All patients underwent (MRI) with
contrast agents. We assessed the interpapillary distance at medioventricular level
during systolic and diastolic phase. The presence of IMR was evaluated by Echo-

cardiography using a quantitative method (PISA) and classified as 0 degree or
absence of IMR, 1st degree or mild IMR (defined as EROA < 0,20cm2) and 2nd
degree or significant IMR (defined as EROA >0,20 cm2)
Results: We found that the degree of IMR was correlated with interpapillary dis-
tance at medioventricular level during diastolic phase (p=0.0021) and systolic
phase (p=0.0007) and also with interpapillary distance at level of insertion of pap-
illary muscles (p=0.0016).
The severity of left ventricle remodeling has a direct impact on mitral valve remod-
eling: interpapillary distance is correlated with End Diastolic Left Ventricle Volume
(EDVol) in diastole (p<0.001, r=0.4740) as well as in systole (p<0.001, r=0.5266)
and interpapillary distance in diastole is correlated with End systolic Left Ventricle
Volume (ESvol) (p<0.001, 0.4219).
Conclusions: Due to the high spatial correlation the MRI is a good modality to
asses the displacement of papillary muscles. Left ventricle severe remodeling has
a direct impact on the valve tethering in systole as well as in diastole.

P505 Tissue Doppler and contrast echocardiography: new
methods in diagnosing intracardiac structures

M.B. Hlawaty1, M. Olszowska2, M. Kostkiewicz2, M. Komar2,
P. Podolec2. 1Krakowski Szpital Specjalistyczny im. Jana Pawlall,
Krakow, Poland; 2Jagiellonian University, Krakow, Poland

Background: Standard echocardiography is currently used to assess patients
(pts) with intracardiac masses, but sametimes gray-scale echo features are not
clear. The precise morphologic characteristic of intracardiac structures has im-
portant therapeutic implications. The aim of the study was to assess the role of
Tissue Doppler (TDI) and Contrast Echocardiography (CE) in detecting intracar-
diac structures.
Results: Echocardiographic study (TTE, TEE) was performed in 195 pts with:
valvular disease (n-60), atrial myxoma (n-23), angiosarcoma (n-6), aneurysm
of left ventrucle (n-46) and after septal occluder implantation (n-60). CE (Opti-
son) was used to improve detection of endocardial border and to reduce artifacts.
Comparing the motion of intracardiac masses with the surrounding tissue three
types of motion were differentiated related to direction, velocity and phase: A-
concordant motion with no difference in direction, velocity and phase; B-coherent
motion with a phase difference depending on motion of the surrounding tissue but
out of phase; C- incoherent motion due to free oscillation. Concordant motion was
found in rigidly fixed left ventricular clot and septal occluder (n-95), small left atrial
myxoma (n-3) and angiosarcoma (n-6). Coherent motion was present in mural left
atrial clot (n-10) and large myxoma (n-20). Incoherent motion was noted in valvu-
lar vegetation, mobil myxoma (n-52) and right heart clot (n-9). Out of 195 pts 43
(22,1%) had one or more embolic events. The incidents of embolism were com-
pared with the echocardiographic characteristics (localization, size and mobility)
of the vegetations and clots. In 19 pts with dense spontaneous echo contrast and
artifacts CE excluded clots.
Conclusions: TDI improves the detection of intracardiac masses and allows cor-
rect definition of their morphology and motion. TDI characteristics of vegetations
and clots is helpful in predicting embolic events and suggests urgent operation.
CE is a useful additional diagnostic tool in evaluating cardiac structures and im-
proves their visualization.

P506 Is left ventricular vortex flow related to the clinical
response to cardiac resynchronization therapy?
A quantitative vorticity imaging study using contrast
echocardiography

G.R. Hong1, Y.M. Kim1, S.W. Kang1, W.J. Park1, S.H. Lee1,
J.S. Park1, D.G. Shin1, Y.J. Kim1, H. Houle2, J.H. Choi3. 1Yeungnam University,
Daegu, Korea, Republic of; 2Siemens Medical Solution, Mountain View, United
States of America; 3Busan National University Hospital, Busan, Korea, Republic
of

Background: Evaluating and optimizing appropriate response after cardiac
resynchronization therapy (CRT) is challenging issue. Currently used criteria
for evaluating response were mainly focused on left ventricular (LV) mechanical
dyssynchrony, however, there was no study focusing on LV flow pattern. The aim
of this study was to assess the usefulness of LV vortex flow analysis for evaluating
response to CRT.
Methods: Fifteen patients who received CRT (10 responder group and 5 non-
responder group) underwent two-dimensional (2D) transthocacic contrast echo-
cardiography (CE) with intravenous infusion of Definity® (Lantheus Medical Imag-
ing, Inc. North Billerica, MA) and imaged at an mechanical index of 0.4-0.6 in the
A4C and APLX views after CRT. Quantitative LV vortex flow parameters including
morphology and pulsatility were measured using Omega flow® (Siemens Medical
Solutions, Mountain View, CA) and compared between two groups. The dynamic
variation of vortex were estimated by means of maximal and minimal vortex flow
size (TVS, %) and phasic variation in the vortex flow size (PV-TVS, %).
Results: The morphologic and pulsatility parameters of LV vortex flow did not
showed significant difference between two groups. However, PV-TVS was sig-
nificantly larger in responder group than non-responder group (61.6±14.8 vs
33.7±2.3, p<0.05). But there were no significant difference in maximal-TVS
(Max-TVS) and minimal-TVS (Min-TVS) between two groups. Figure shows pha-
sic variation of vortex size during cardiac cycle (Lt panel) and parametric rep-
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resentations of the pulsatile strength field (right panel) in responder and non-
responder group.
Conclusions: Quantitative LV vortex flow analysis may have potential role for
evaluating response after CRT.

P507 Change in blood oxygen level-dependent signal
intensity of the left ventricular blood pool reflects
arterial hemoglobin saturation

K. Fischer, D.P. Guensch, J.A. Flewitt, J.V. Tyberg, M.G. Friedrich.
Libin Cardiovascular Institute of Alberta, Calgary, Canada

Purpose: Signal intensity (SI) in blood oxygen level-dependent (BOLD)-sensitive
cardiovascular magnetic resonance (CMR) is dependent upon the oxygenation
status of hemoglobin (Hb). Therefore, changes in arterial Hb saturation (SaO2)
contribute to changes in SI. In this study, we investigated the change in SI within
the blood pool of the left ventricle (LV) during a one-minute period of apnea using
BOLD-sensitive CMR.
Methods: Arterial blood gas levels of five anaesthetized swine were adjusted
to pO2 levels of 100 and 80 mmHg and pCO2 levels of 30, 40 and 50 mmHg
through alteration of ventilation parameters. During one minute of apnea, BOLD-
sensitive CMR images were acquired using a modified SSFP cine sequence.
Immediately prior to and after apnea, arterial blood gases (pCO2, pO2) were
measured and used to calculate the expected �SaO2 (Severinghaus, 1979). SI
of the LV-blood pool was analyzed for the first and last two BOLD cines during
apnea and averaged for each phase of the cardiac cycle. The mean SI of all
phases was calculated and expressed as %SI change between the beginning
and the end of apnea.
Results: Calculated changes in SaO2, observed changes of left ventricular
blood-SI and arterial blood gas measurements are shown in Table 1. The change
in LV blood pool SI at pO2=80 mmHg and pO2=100 mmHg levels over 1 minute
of apnea follow the expected �SaO2.

Table 1

Pre pO2 Post pO2 Pre pCO2 Post pCO2 Expected �SaO2 % SI Change
(mmHg) (mmHg) (mmHg) (mmHg)

84.2±2.1 53.4±10.3* 28.9±1.4 33.9±3.1* –9.8 –10.5**
82.0±4.2 56.2±2.2* 39.8±2.2 47.4±4.4* –10.4 –11.4**
82.4±1.9 56.2±4.4* 49.4±2.8 52.9±2.9* –11.0 –13.1**
102.6±2.1 69.9±13.8* 28.7±1.9 32.9±0.8* –3.9 –4.0**
99.9±4.6 66.4±13.6* 40.3±0.9 47.6±2.5* –7.1 –5.4**
97.9±2.2 68.9±12.5* 51.2±1.8 58.6±4.8* –7.2 –1.4**

Arterial blood gases (*p<0.04), expected �SaO2, and % change in SI (**p≤0.001) over 1 minute
of apnea, n=5 (mean ± standard deviation).

Conclusion: The findings suggest that changes of signal intensity in the LV blood
pool of BOLD-sensitive CMR images reflect the extent of desaturation of arterial
blood during one-minute apnea, as expected by the characteristics of the oxygen-
binding curve of Hb.

P508 Controversial effects of atrial septal defect closure in
adults

D. Kalimanovska-Ostric1, T. Nastasovic2, M. Deljanin-Ilic3,
B. Milakovic2, M. Dostanic2, M. Stosic2. 1Medical Faculty, University
of Belgrade, Belgrade, Serbia; 2Institute for Anesthesiology &

Reanimathology, Belgrade, Serbia; 3Medical Faculty, University of Nis, Nis,
Serbia

Purpose: The aim of the study was to evaluate the influence of ASD closure
in adults on right ventricular (RV) function assessed by conventional and tissue
Doppler imaging.
Methods: Thirty consecutive pts with a history of ASD type secundum and 30
healthy subjects were involved in our research (42% male, mean age 36.7±12.4

yrs). 23.3% patients had transcatheter ASD closure. All patients were observed
before and a year after closure. Standard echocardiography with pulsed and con-
tinuous Doppler examinations, as well as pulsed TDI on lateral segment of tri-
cuspid annulus were performed. The difference between values before and after
ASD closure as well as in healthy controls was assessed.
Results: Despite dilatation, RV didn’t show significant diastolic dysfunction (Ta-
ble 1) because of outstanding compliance. There was significant difference of RV
isovolumic relaxation time (IVR) in patients with ASD compared to healthy con-
trols (60±13 vs. 39±7 ms, p=0.000). Its shortening after closure was a sign of im-
proved RV diastolic function (60±13 vs. 44±9 ms, p=0.000). In patients with ASD,
RV is overloaded according to value of IVC. Closure decreased this value, but
there was significant difference comparing to controls (54±8 vs. 49±6, p=0.0130).
Tei index as a parameter of global myocardial function was improved after clo-
sure (0.53±0.07 before vs. 0.39±0.04 a year after, p=0.000). These values ap-
proached to those in healthy controls (0.39±0.04 a year after vs. 0.38±0.04 in
healthy controls, p=ns).

Table 1

Parameters Before closure 12m after closure Controls P P P
(before– (before– (controls–

12m after) controls) 12m after)

E, cm/s 0.87±0.21 0.60±0.17 0.73±0.11 0.000 0.001 0.001
Em, cm/s 23±5 21±4 24±5 0.029 ns 0.003
E/Em 3.93±0.95 2.95±0.93 3.09±0.62 0.000 0.000 ns
IVR, ms 60±13 44±9 39±7 0.000 0.000 0.015
IVC, ms 66±11 54±8 49±6 0.000 0.000 0.013
Tei 0.53±0.07 0.39±0.04 0.38±0.04 0.000 0.000 ns

Conclusions: Before closure, there is almost normal diastolic, preserved systolic
and disturbed systolic-diastolic RV function. Closure of ASD improves global RV
function. Maintenance of deviations a year after hangs out significance of earlier
ASD closure in reducing future morbidity and mortality.

P509 Pericardial fat but not calcium score correlates with
oxidative products in patients with known coronary
artery disease

S. La Falce, R. Petz, M. Gaggini, G. Basta, C. Carpeggiani,
A. Gastaldelli, R. Sicari. Institute of Clinical Physiology of CNR, Pisa,

Italy

Purpose: Aortic valve sclerosis (AVS), mitral annulus calcification (MAC), aortic
root sclerosis (ARS) and pericardial fat detected by echocardiography have been
associated with atherosclerosis. Our aim was to evaluate the relationship between
total heart calcification score index (CSI, as the sum of AVS, MAC and ARS) and
pericardial fat versus advanced glycation end-products (AGEs), as markers of
oxidative stress in patients with coronary artery disease (CAD).
Methods: We enrolled 38 consecutive patients with known or suspected CAD;
among them, 16 had a negative test for myocardial ischaemia and 22 had a his-
tory of myocardial infarction and/or significant CAD at angiography (age 53±18
years vs 61±14 years), body mass index (BMI, 27.4±3.0 kg/m2 vs 27.3±4.1
kg/m2, mean±SD, p=ns). We evaluated, by transthoracic echocardiography, ejec-
tion fraction (EF, Simpson’s rule), left ventricular mass index (LVMI), CSI (from
0= normal to 10= diffuse calcification of aortic valve, mitral annulus and aortic
root) and carotid intima-media thickness (IMT). Moreover, we evaluated presence
of ectopic fat by measuring ultrasound epicardial (EPI) and mediastinal (exPERI)
thickness, hepatic steatosis, waist circumference and waist/hip (W/H) ratio as in-
dexes of abdominal obesity. All patients underwent AGEs skin accumulation by
autofluorescence (AF).
Results: Patients with CAD had significantly lower EF (53±12% vs 61±3%
p<0.05), increased LVMI (107.5±32.7 g/m2 vs 68.5±20.9 g/m2, p<0.01), CSI
(2.58±2.14 vs 0.93±0.88, p<0.01), EPI (0.64±0.26 cm vs 0.37±0.20 cm,
p<0.01), and W/H (0.99±0.08 vs 0.92±0.08, p<0.01), while IMT, mediastinal fat
and hepatic steatosis were not different in the two groups. AGEs skin accumula-
tion was also significantly increased in CAD (2.86±0.66 vs 2.01±0.51, p<0.001)
and correlated with LVMI (r=0.51) and EPI (r=0.47, both p<0.01), but not with EF,
CSI and BMI.
Conclusions: Echocardiographically assessed CSI, epicardial fat and AGEs are
increased in patients with CAD. However, only epicardial fat is correlated to AGEs,
as markers of oxidative stress.

P510 Quantitative assessment of perivascular echogenicity
of coronary arteries in acute kawasaki disease using
native DICOM datasets

S. Wanitkun, C. Luevisadpaibul. Department of Pediatrics,
Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Kawasaki disease, an acute febrile vasculitis syndrome affecting young children,
can complicate with serious coronary artery aneurysm. Current guideline speci-
fies coronary perivascular echo brightness as a subjective finding for diagnosis of
KD.
Purpose: We attempted to quantify the echo brightness in KD and compare with
those in children with innocent murmur and viral febrile illness.
Methods: Complete echocardiographic studies, using Philips iE33 echocardio-
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graphic system were performed in all subjects. Native DICOM datasets were ex-
ported for analysis with Photoshop CS4 extended for medical professionals. A
standard convention assigns the brightest value as 255 and the black value as 0.
Measurement of brightness, thickness, and area of perivascular echogenicity of
right coronary artery (RCA) and left coronary artery (LCA), left anterior descend-
ing (LAD), left circumflex (LCX), lumen of both RCA and LCA, and right ventricular
free wall were performed and averaged from 3 repeated measurements for each
region.
Results: Forty nine complete KD, 22 incomplete KD, 20 innocent murmur, and
20 viral febrile syndrome patients, ranging in age from 3 months to 7 years, were
enrolled in this study during January 2007-September 2010. Both complete and
incomplete KD patients demonstrated statistically significant brighter (181±16)
and larger area (1.3±0.02 mm2) of coronary perivascular echogenicity as com-
pared to patients with innocent murmur (132±14 and 0.4±0.03) and viral febrile
illness (142±18 and 0.6±0.03) (p<0.05). The intraobserver and interobserver re-
liability were in the range of fair to good (k=0.4-0.8). The brightness and area of
echogenicity lessened at 2 and 6 months convalescent follow up. Small to medium
coronary aneurysm developed in 5 patients (7%).
Conclusion: Quantitative objective, rather than subjective, DICOM data assess-
ment of coronary artery perivascular echogenicity may assist in identification of
patients with acute Kawasaki disease

P511 Usefulness of contrast echocardiography for
prediction procedure success of coronary artery
chronic total occlusion lesion

J.S. Cho, S.H. Her, H.J. Youn, E.J. Cho, M.W. Park, C.H.O. Ms,
M.J. Kim, C.S. Park, H.O. Jung, H.K. Jeon. The Catholic University of

Korea College of Medicine, Seoul, Korea, Republic of

Purpose: To investigate the usefulness of myocardial perfusion image using a
contrast echocardiography for prediction procedure success of coronary artery
chronic total occlusion (CTO) lesion.
Risk factors for failure include CTO length >15 mm or not measurable, moderate
to severe calcification, and lesion duration ≥180 days. Peak intensity (α) and rate
parameter (β) with contrast myocardial perfusion and wall motion score segments
of patients with CTO lesion before percutaneous coronary intervention (PCI). 90
segments of 25 patients (63.0±14.9 years, 19 males) with CTO lesion were di-
vided into two groups. Successful intervention performed segments (group I: 48
segments) and failed segments (group II: 42 segments). Peak intensity (α) by
contrast myocardial perfusion were significantly higher in group I than in group
II (5.76±2.74 vs. 3.96±2.47, p=0.015). But, Rate parameter (β) by contrast my-
ocardial perfusion (0.088±1.55 vs. 2.63±10.47, p=0.389) and wall motion score
(WMS) (2.04±0.662 vs. 1.68±0.819, p=0.083) were not different. By receiver op-
eration curve analysis, the area under the curve to predict successful intervention
for CTO lesion was 0.769 in peak intensity (α). The optimal cutoff value to predict
successful intervention for CTO lesion was 3.58 in α of CTO segments (sensitivity:
76.9%, specificity: 57.1%).

The present study suggested that peak intensity measured by myocardial per-
fusion of contrast echocardiography can predict favorable for intervention CTO
lesion.

P512 Apical rotation during exercise echocardiography in
patients with and without exercise-induced wall motion
abnormalities

J. Peteiro1, E. Ortiz2, A. Bouzas-Mosquera1 , O. Prada1, S. Casas1,
A. Castro-Beiras1. 1University Hospital A Coruna, Department of

Cardiology, A Coruna, Spain; 2Philips Iberica, Madrid, Spain

Left ventricular (LV) torsion has been found to be increased after inotropic stim-
ulation and decreased after transmural acute myocardial ischaemia in animals.

The main determinant of LV torsion is the counterclockwise rotation of the apex.
However apical rotation (AR) has been only sparsely assessed during exercise.
In fact the effect of exercise-induced ischaemia on AR has not been well studied.
We aimed to assess the effect of ischaemia on AR on patients with known or sus-
pected coronary artery disease referred for treadmill exercise echocardiography
(TME).
Methods: AR rotation was assessed at rest, peak, and immediately after exercise
(Post) by speckle tracking in 38 consecutive patients. Of them, 17 (45%) had wall
motion abnormalities (WMA) that involved the left anterior descending coronary
artery (LAD) territory, and 21 (55%) normal TME results. Age, % of males and
% of patients with LV hypertrophy were similar between patients with and without
WMA (66±13 vs. 58±18 years; 71% vs. 67%; and 53% vs. 67%, respectively).
Results: Feasibility for the assessment of AR was 95% at rest, 89% at peak,
and 79% at post-exercise. The wall motion score index increased during TME
from 1.2±0.4 to 1.6±0.3 in patients with WMA. Achieved METs were lower in
them (7±3 vs. 12±4, p=0.007), although the peak heart rate and peak pressure
product were similar between patients with and without WMA at TME (144±28 vs.
157±20 bpm, and 22,603±6,190 vs. 24,412±5,164, respectively). AR was similar
at rest in patients with and without WMA (4.7±2.3 vs. 4.1±2.7 degrees) whereas
at peak exercise was higher in the former group (8.5±3.5 vs. 5.4±2.7 degrees,
p=0.03) and at Post slightly higher (7.2±3.1 vs. 5.4±2.7 degrees, p=0.09). There
was a tendency to higher �AR from rest to peak exercise in patients with WMA
(3.7±2.5 vs. 1.4±4.6, p=0.08), whereas the % of increase in AR from rest to
peak exercise and from rest to Post was similar in patients with and without WMA
(90±70% vs. 110±230%, and 80±80% vs. 90±120%, respectively). AR values
were not different in patients with and without diastolic dysfunction at rest or at
exercise as defined by an early LV inflow wave/early mitral annulus wave >1.3,
as they were not in patients with or without LV hypertrophy. AR values did not
correlate with age or functional capacity.
Conclusion: In conclusion, assessment of AR during TME is feasible. Patients
with WMA affecting the LAD territory do not have decreased AR during exercise.

P513 Increased central aortic stiffness and left ventricular
hypertrophy in Fabry disease

M. Bensalah1, C. Collin2, P. Boutouyrie2, A. Redheuil2,
D.P. Germain3, E. Mousseaux2. 1AP-HP - University Hospital
Ambroise Pare, Department of Radiology, Boulogne-Billancourt,

France; 2AP-HP - European Hospital Georges Pompidou, Paris, France; 3AP-HP
- Hospital Raymond Poincare, Department of Genetics, Garches, France

Aim of this study aimed todetermine the dilatation of the aortic arch and the aortic
stiffness impairmentin patients with Fabry Disease (FD) and its relationships with
the leftventricular hypertrophy.
Methods: Forty-six FD patients (30males and 16 womens) matched for age, sex
and blood pressure to 46 controlsunderwent a cardiac and thoracic aorta Mag-
netic Resonance Imaging (MRI)investigation. Both ascending and descending
aortic diameters, aortic distensibility and beta-stiffnessindex (BSI) were measured
and calculated. Aortic arch Pulse Wave Velocity (PWV) and Left Ventricular (LV)
masswere also assessed.
Results: Excepted to thoracicdescending diameter, aortic diameters were signif-
icantly higher in FD patientsthan in controls, predominantly at the sinus of Val-
salva (37.0±5.2 vs. 31.9±2.9 mm P<0.0001). Patients with FD had a markedly
decrease in aorticdistensibility (4.0±1.9 vs. 5.0±2.9 mmHg-1×10-3 , P<0.05) and
an increase in BSI (1.7±1.3 vs. 1.2±0.9, P<0.05) at ascending aorta.
PWV was no significantly different between controls and patients (5.68±2.94 vs
4.56±1.06 m/s, P=0.26). LV hypertrophy was significantlyassociated with BSI –
r2=0.42, P=0.0045) wich persist in multivariateanalysis.
Conclusion: This is the first study determining both aortic stiffnessand disten-
sibility impairments in Fabry disease at thoracic ascending aorta,wich correlates
with LV hypertrophy

MULTIMODALITY IMAGING

P514 Vendor-independent echocardiographic quantification
of left ventricular circumferential strain: validation with
cardiovascular magnetic resonance

D.P. Leong1, E.S.J. Kroner1, H.M. Siebelink1, D. Auger1,
T.G. Witkowski1, S.H. Ewe1, K.H. Yiu1, H.J. Lamb2, J.J. Bax1,

V. Delgado1. 1Leiden University Medical Center, Department of Cardiology,
Leiden, Netherlands; 2Leiden University Medical Center, Department of
Radiology, Leiden, Netherlands

Purpose: Myocardial strain by speckle-tracking echocardiography is able to iden-
tify scar from myocardial infarction. The software for strain analysis has to date
been vendor specific thus limiting its widespread use. The aim of this study
was thus to validate speckle-tracking strain measurement using novel vendor-
independent software.
Methods: Forty patients (mean age 59±11 years), who underwent late-
gadolinium enhancement cardiac magnetic resonance (LGE-CMR) and echo-
cardiography (TTE) a median of 8 weeks following acute myocardial infarction,
were evaluated. Myocardial scar was quantified from LGE-CMR using a 16-
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segment model and the full-width at half maximum technique.Transmural scar
was defined as ≥50% transmural enhancement on LGE-CMR. TTE was per-
formed on commercially available machines and stored in DICOM format. B-mode
echocardiographic images were analysed offline using dedicated software. Seg-
mental circumferential strain was measured in 3 parasternal short-axis views to
generate16-segment strain scores.
Results: Of 640 segments, 509 (80%) segments were deemed evaluable for
speckle-tracking strain analysis. In segments exhibiting enhancement byLGE-
CMR, median myocardial scar burden was 5.4% of wall thickness (interquartile
range 0.38-22%). There was a significant relationship between segmental circum-
ferential strain and scar burden quartiles (Figure). The area under the receiver-
operating characteristic curve for circumferential strainscore to predict transmural
scar was 0.73 (95% CI 0.60-0.85).

Conclusions: This study has shown that segmental circumferential speckle-
tracking strain as measured by novel,vendor-independent software is predictive
of scar burden following myocardial infarction. This software may permit more
widespread quantification of myocardial strain across different vendors.

P516 A comparison between dual axis rotational coronary
angiography and conventional coronary angiography

M. Grech, R.G. Xuereb, J. Debono, V. Grech. Mater Dei Hospital,
Tal-Qroqq, Malta

Purpose: Conventional coronary angiography (CA) remains the gold
standard for the investigation of coronary artery disease (CAD). It utilises x-ray
radiation and iodine, which are deleterious to health and should be kept to the
minimum possible dosages while ensuring diagnostic accuracy. Dual axis rota-
tional angiography (DARA) is an alternative technique wherein the c-arm rotates
around the patient in a pre-programmed single acquisition, exposing the entire
coronary artery at different angulations. The purpose of the study was to investi-
gate whether DARA differs significantly in radiation, contrast loads, and procedure
time, when compared with conventional CA.
Methods: Patients referred for the investigation of CAD, for whatever indication,
including acute coronary syndromes, were included in the study. Graft studies,
angiography related to valvular heart disease, and emergency primary percuta-
neous coronary interventions were excluded. 463 consecutive patients were ran-
domly assigned to one of four groups: monoplane CA (MCA), monoplane DARA
(MDARA), biplane CA (BCA) and biplane DARA (BDARA).
Results: T-tests comparing MDARA and BDARA with MCA and BCA showed that
DARA was significantly superior in almost all values measured (p<0.01) (Table

Table 1. Radiation, contrast and timings

DAP Fluoroscopy time Runs Extra views Contrast Procedure time
(mGy cm2) (min) (n) (n) (ml) (min)

MCA Mean 32.7 03:01 8.3 0.6 38.1 07:35
SD 17.8 02:57 1.2 1.1 11.3 04:09

MDARA Mean 22.0 01:53 3.0 0.9 22.5 05:27
SD 16.3 01:12 0.2 1.2 9.2 02:20

BCA Mean 56.7 02:33 9.7 1.2 27.8 06:19
SD 28.6 02:38 0.7 1.6 10.8 03:35

BDARA Mean 30.9 01:57 4.0 0.6 24.4 05:21
SD 18.5 01:28 0.4 1.0 7.7 03:11

Abstract P513 – Table 1. Comparison and relation of measurements

LVEDV LVESV LVEF
LVEDV, ml vs. cMRI LVESV, ml vs. cMRI LVEF, % vs. cMRI

Single-3DE Low TR 102±35 R2 = 0.82, y = 1.1x + 20 63±34 † R2 = 0.88, y = 1.4x – 6.5 40±15‡ R2 = 0.25, y = 0.6x + 22
Mid TR 105±37 R2 = 0.86, y = 1.0x + 20 54±41 R2 = 0.93, y = 1.1x + 11 53±20 R2 = 0.79, y = 0.8x + 2.7
High TR 95±32† R2 = 0.79, y = 1.2x + 15 51±34 R2 = 0.89, y = 1.5x + 3.8 50±19 R2 = 0.60, y = 0.7x + 7.5
Multi-3DE 108±38 R2 = 0.82, y = 1.0x + 26 55±41 R2 = 0.91, y = 1.2x + 13 55±20 R2 = 0.78, y = 0.8x + 2.0
cMRI 125±41* – 70±45* – 50±16 –

TR, temporal resolution. *p<0.01 vs. 3DE data, †p<0.05 vs. other 3DE data, ‡p<0.01 vs. other data.

1). Percentage reductions ranged from 12% (contrast used) to 71% (procedure
time).
Conclusions: DARA was significantly superior in dose area product (DAP), flu-
oroscopy time, amount of contrast used, and procedure time in both monoplane
and biplane machines. Patients benefit by significantly lower doses of radiation
and contrast and shorter procedure time. DARA may prove to be an important
milestone in the refinement of coronary angiography.

P517 Feasible setting of single-beat 3-dimensional
echocardiography to assess left ventricular volume
measurements: a comparison study with cardiac
magnetic resonance imaging

Y. Seo, T. Ishizu, H. Nakajima, R. Kawamura, A. Atsumi, M. Yamamoto,
T. Machino, S. Sakai, K. Aonuma. University of Tsukuba, Ibaraki, Japan

Background: Recently 3-dimensional echocardiography (3DE) with a single-beat
image acquisition (Single-3DE) has been introduced, and may have more clinical
application to assess left ventricular (LV) volume and ejection fraction (EF) com-
pared to 3DE with multibeat image acquisition (Multi-3DE). However, the lower
spatio-temporal resolution is a limitation; lower scanning volume rate provides
more adequate image quality, but may affect the accuracy of LV end-systolic tim-
ing, and subsequent volume (LVESV) and LVEF measurements. In contrast, ad-
equate image quality may not be obtained in higher volume rate setting.
Aim: This study was designed to determine the feasible volume rate settings of
Single-3DE to measure LV volume and LVEF.
Methods: 3DE examinations with a Vivid E9 system (GE) and cardiac magnetic
resonance imaging (cMRI) were performed on the same day in 65 patients. Tem-
poral resolution for LV full-volume data sets obtained by Single-3DE were di-
vided into low (4.0±0.7 volume per second: vps), mid (8.2±1.9vps), and high
(16.4±2.8vps), and that of Multi-3DE (4beats acquisition) was 27.5±7.7vps.
Results: Adequate images could be acquired in all patients at the low and mid
temporal resolution, and Multi-3DE, which could not be acquired in 8 patients
(12%) at the high temporal resolution. As shown in Table, LV end-diastolic volume
(LVEDV) at high temporal resolution was smaller than other 3DE settings, and
LVESV at low temporal resolution was larger than other 3DE settings. Correlation
of LVEF at low temporal resolution with cMRI was the weakest followed by LVEF
at high temporal resolution.
Conclusions: Single-beat 3DE with the mid temporal resolution (volume rate
around 8 vps) provides feasible image quality to obtain acceptable LV volume
and LVEF compared to multi-beat 3DE and cMRI.

P518 A layer specific comparison of speckle-tracking
echocardiography and strain-encoded cardiac
magnetic resonance imaging (SENC)

C. Zwicker1, M. Neizel2, V. Krass2, S. Tiemann1, M. Becker1,
R. Koos1, E. Grabskaya1 , N. Marx1, R. Hoffmann1, E. Altiok1.

1University Hospital Aachen, RWTH, Internal Medicine I, Cardiology,
Pulmonology & Vascular Medicine, Aachen, Germany; 2Düsseldorf University
Hospital, Department of Cardiology, Pneumology and Angiology, Duesseldorf,
Germany

Background: Speckle tracking echocardiography (Echo) as well as strain-
encoded cardiac magnetic resonance imaging (SENC) allow quantitative analy-
sis of segmental myocardial function of different myocardial layers. Both methods
were evaluated to differentiate segments with different myocardial function.
Methods: In 44 patients (mean age 60.8±12.9 years, 34 male) 2-dimensional
speckle tracking echocardiography and SENC using a 1.5-Tesla scanner was per-
formed. Segmental function was defined as normokinetic, hypokinetic or akinetic
by visual analysis of magnetic resonance imaging cine sequences. Analysis in-
cluded 494 segments. Peak systolic circumferential strain was assessed by Echo
and SENC to quantify endocardial and epicardial myocardial layer function.
Results: Layer specific deformation analysis by Echo and SENC allowed a
differentiation of myocardial segments with different functional states. In normoki-
netic segments peak systolic circumferential strain in the endocardial layer was
more negative by Echo (bias=7.3% CI -10.0 to 24.7%) than by SENC as well as
in the epicardial layer (bias=0.2% CI -14.0 to14.4%). In hypokinetic segments
strain values were slightly higher by Echo than by SENC in the endocardial layer
(bias=-1.3% CI-13.3 to 10.6%) as well as in the epicardial layer (bias=-3.1%; -14
to 7.9%). In akinetic segments circumferential strain by Echo was less negative
compared to SENC in the endocardial layer (bias=-1.4% CI -13.7 to 10.9%)
as well as in the epicardial layer (bias=5.1% CI -16.8 to 6.6%). Furthermore,
endocardial strain by Echo allowed better distinction of hypokinesia or akinesia
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from normokinesia than endocardial strain by SENC (AUC ROC 0.945 vs 0.889,
p<0.001). Similarly, epicardial strain by Echo allowed better distinction between
normokinesia and impaired segmental myocardial function than by SENC (AUC
ROC 0.882 vs 0.796, p<0.001).
Conclusion: Quantitative deformation analysis of an endocardial layer and an
epicardial layer by Echo and by SENC allows an accurate differentiation of seg-
ments with normal from impaired myocardial function. Strain values for the two
imaging modalities are on different levels. Strain by Echo is more negative in my-
ocardial segments with normal function and less negative in myocardial segments
with impaired function compared to strain by SENC.

P519 The utility of a novel off-line approach to quantify
circumferential strain from routine cardiac magnetic
resonance images: comparison with
echocardiographic speckle tracking

S.K. Saha1, T. Onishi2, D. Ludwig2, E.B. Schelbert2,
D. Schwartzman2, J. Gorcsan2. 1Sundsvall Hospital, Sundsvall, Swe-
den; 2University of Pittsburgh Medical Center, Pittsburgh, United States of
America

Purpose: Circumferential strain by cardiac magnetic resonance (CMR) is a pow-
erful tool to quantify left ventricular (LV) function; however previous strain methods
have required sophisticated and time-consuming tagging. Our aim was to assess
the utility of a novel simplified CMR method to determine circumferential strain
and compare to strain by speckle tracking echo in the same patients.
Methods: We studied 30 subjects (56±14 yrs): 13 with heart failure (HF) and
17 normal controls who had both CMR and echocardiography. Mid-LV short axis
CMR images were processed and analyzed from routine DICOM data sets using
a novel software program (TomTec, Germany.) and compared with similar short
axis echo images for speckle tracking circumferential (CS) strain. Segmental and
global CS (GCS%, Fig) were determined for each.
Results: Imaging data were suitable for quantitative analysis in 100% of CMR
images and 89% of echo images. Global circumferential strain by the new CMR
(off line, untagged) was significantly reduced in HF patients -15.2±8.9% vs. -
31.4±6.6% in normal controls (p<0.01). Measures of circumferential strain by
CMR correlated favorably with similar echo speckle tracking measures over a
wide range of values (-6% to -42%): r = 0.84 (p<0.0001), limits of agreement
-0.7±6% by Bland-Altman analysis. Furthermore, circumferential strain by this
CMR method was highly reproducible with <5% variability.

Figure 1. Comparison: GCS%: CMR vs. ECHO

Conclusion: A novel simple software approach can quantify circumferential strain
in routine CMR images and compares favorable with similar strain measures by
speckle tracking echo. This novel CMR method that is untagged, bedside, and
fast has promise for clinical applications.

P520 Assessment of left ventricular 3D speckle tracking
echocardiography using vendor dependent and vender
independent software with CMR correlation

D. Augustine, C. Basagiannis, P. Cox, J. Suttie, A. Lewandowski,
M. Lazdam, E. Davis, C. Holloway, H. Becher, P. Leeson. John

Radcliffe Hospital, Department of Cardiology, Oxford, United Kingdom

Purpose: 3D speckle tracking echocardiography enables assessment of LV func-
tion. Vender independent speckle analysis software is now available (TomTec,
Germany). We compare 2 commercially available 3D speckle tracking soft-
ware (Toshiba Medical Systems and TomTec) using cardiac magnetic resonance
(CMR) as a reference.
Methods: 14 volunteers had 3D echo on Phillips iE33 and Toshiba 4D Artida

Abstract P516 – Table 1

Circumferential Strain (%) Radial Strain (%) Longitudinal Strain (%)
Mean % ± STD BAA Mean difference Mean % ± STD BAA Mean difference Mean % ± STD BAA Mean difference

% strain / (CI) vs. MRI % strain / (CI) % strain / (CI) vs. MRI

TomTec analysis of Philips data sets –19.47±3.2 1.16 / (–3.27 to 0.95) 53.39±13.99 25.32 (–32.27 to –18.74) -15.58±2.29 0.99 / (-2.27 to -0.31)
TomTec analysis of Toshiba data sets –20.47±5 0.05 / (–3.58 to 3.45) 53.94±10.3 25.07 (–32.32 to –17.82) –15.2±2.27 1.8 / (–3.47 to –0.13)
Toshiba analysis of Toshiba datasets –24.05±4.6 3.71 / (0.74 to 6.70) 35.82±11.07 12.81 (–20.88 to –4.74) –16.12±2.32 1.54 / (–2.69 to –0.37)
CMR –20.61±2.03 28.39±5.22 –17.09±1.6

BAA = Bland Altman Analysis; CI = Confidence Interval.

systems on the same day. 3D LV apical 4 chamber views were obtained using a
frame rate of 13-25 frames/second. The same transducer frequency and similar
sector width were used.
All participants had CMR (3 Tesla) in standard short axis and apical views. Sys-
tolic strain was measured using semi-automatic quantification.
Two observers analysed all echo data. Agreement between echo speckle tracking
software and CMR was determined using Bland-Altman analysis.
Results: Agreement between echo (irrespective of vender software) and CMR
were excellent for longitudinal strain (difference 0.99-1.8%), good for circumfer-
ential strain (difference 0.05-3.71%) and poor for radial strain (difference 12.81-
25.32%).
Similarly interobserver echo variability was excellent for longitudinal strain (differ-
ence 0.16 – 1.83%); good for circumferential strain (difference 1.36- 6.2%) and
modest for radial strain (difference 7.55-13.5%).
Analysis of Toshiba datasets on Toshiba and TomTec software showed that agree-
ment was excellent for longitudinal strain (difference 1%), good for circumferential
strain (difference 5.6%) and poor for radial strain (difference 15.5%).
Conclusions: Vender independent and dependent 3D speckle tracking software
show good levels of agreement when compared with CMR for the measurement
of longitudinal and circumferential strain. The high variability for radial strain as-
sessment is a concern and further work on speckle tracking algorithms may be
needed to identify a cause for this.

P521 Myocardial fibrosis affects left ventricular contractile
reserve: noninvasive assessment by cardiac magnetic
resonance and stress echo

L. Pratali1, Q. Ciampi2, P.G. Masci3, M.A. Morales1, F. Manganelli4,
M. Piacenti3, L. Lombardi3, E. Picano1, R. Sicari1. 1Institute of

Clinical Physiology of CNR, Pisa, Italy; 2Ospedale Fatebenefratelli, Benevento,
Italy; 3Gabriele Monasterio Foundation-CNR Region Toscana, Pisa, Italy;
4Ospedale SG Moscati, Avellino, Italy

Background: Fibrosis is a common endpoint of many pathological processes af-
fecting the myocardium, influences regional and global left ventricular (LV) func-
tion and can be accurately measured with late post-gadolinium myocardial en-
hancement (LGE) cardiac magnetic resonance. Aim. To assess the value of rest-
ing function and contractile reserve evaluated by stress echocardiography in pre-
dicting myocardial fibrosis.
Methods: We studied 42 patients (32 men; 63±12 years) with idiopathic (n=21)
or ischemic (n=21) dilated cardiomyopathy (EF <40% by selection). They un-
derwent, on separate days and within 1 week, stress echo with exercise (n=13),
dobutamine (n=28, up to 40 mcg/kg) or dipyridamole (n=1, up to 0.86 mg/kg).
By selection, no patient had inducible ischemia with stress echo. We measured
LV ejection fraction (EF, Simpson method) and wall motion score index (WMSI)
by 2D-echo at rest and peak stress. LGE was semiauthomatically quantified and
expressed as left ventricular mass percentage (LGE%).
Results: Resting Ejection was 29±7%. LGE score was 13.6±18.2 (range 0-60).
WMSI was 2.1±0.3 at rest and 1.9±0.4 at peak stress (p<0.0001). LGE was
correlated with peak WMSI (r=0.6, p<0.01, see figure) and - more weakly - with
resting WMSI (r=0.47, p=0.009), whereas no correlation was detected with resting
EF (r=0.2, p=ns) or peak EF (r=0.1, p=ns).

Conclusion: Severity of myocardial fibrosis by LGE correlates with contractile
reserve during stress echo in a broad range of myocardial fibrosis in patients with
ischemic and non-ischemic dilated cardiomyopathy.
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P522 Correlation between myocardial perfusion &
contractility by single photon emission computed
tomography, magnetic resonance and
electromechanical mapping in patients with severe
coronary artery disease

R. Sanz Ruiz1, E. Perez-David1, J.C. Alonso Farto1 , E. Gutierrez
Ibanes1, A. Villa Arranz1, J.C. Elizaga Corrales1, M.E. Fernandez Santos1,
P.L. Sanchez Fernandez1 , E.C. Perin2, F. Fernandez-Aviles1 . 1University
General Hospital Gregorio Maranon, Department of Cardiology, Madrid, Spain;
2Texas Heart Institute, Houston, United States of America

Purpose: Electromechanical mapping (EMM) of the left ventricle is a new tech-
nique that provides us with voltage (unipolar and bipolar voltage, UV) and con-
tractility (linear localshortening, LLS) information of the left ventricle (LV). It is a
validated method to identify both ischemic and viable myocardium, with diagnostic
and therapeutic intentions. The objective of this study was to assess the correla-
tion between EMM parameters and technetium-single photon emission computed
tomography (SPECT) and magnetic resonance imaging (MRI), in patients with
advanced chronic coronary artery disease (CAD).
Methods: Twenty-seven consecutive patients with chronic stable CAD, reversible
perfusion defects detectable by SPECT and not amenable for revascularization
were included in the study. All of them had been enrolled in the PRECISE clinical
trial of freshly isolated adipose-derived stem cells for angiogenesis. Wall motion
(WMSI) was assessed with MRI imaging in all patients not bearing an ICD, uti-
lizing a 17-segment polar map of the LV (normal WMSI=1; hypokinetic=2; aki-
netic=3). Perfusion was studied with SPECT Tc-99m sestamibi (normal = grade
0; most impaired = grade 4) and EMM was performed with the NOGA XP system
(BDS, Johnson & Johnson), both using the same 17-segment polar map of the
LV as recommended by the ACC/AHA. All studies were performed and analyzed
by independent observers blinded to the results of the other techniques.
Results: 62±8 years and 77% male. A total of 865 SPECT and MRI segments
were correlated with the corresponding EMM data. Segments with better rest per-
fusion showed better UV (grade 0: 10.2±5.9mV; grade 1: 10.4±5.3mV; grade 2:
9.4±5.1mV; grade 3: 8.6±4.7mV; grade 4: 6.9±3.4mV; p<0.0001) and LLS pa-
rameters (grade 0: 9.8±6.9mV; grade 1: 10.7±6.6mV; grade 2: 8.8±6.3mV; grade
3: 7.4±7.6mV; grade 4: 5.8±0.5mV; p<0.0001). Similar results were obtained
with stress-SPECT. Similarly, segments with better WMSI by MRI showed better
UV (grade 1: 10.5±6.1mV; grade 2: 9.2±5.2mV; grade 3: 8.4±4.4mV; p<0.0001)
and LLS values (grade 1: 10.7±7.7mV; grade 2: 8.5±5.8mV; grade 3: 7.2±6.0mV;
p<0.0001).
Conclusion: EMM is auseful technique for assessing myocardial health status in
terms of perfusion and contractility in chronic CAD patients. Therefore, UV and
LLS values can beused for a precise delivery of gene and stem cell therapy.

P523 Relationship between left ventricular myocardial
systolic strain derived from three-dimensional speckle
tracking and myocardial fibrosis assessed by magnetic
resonance in patients with chagasic cardio

L.D.C. Ferreira1, J.L. Andrade1, O. Campos1, A.L. Arruda1,
J.A. Pinheiro1, F. Otani2, G. Szarf2, L. Vulcanis1, T.S. Shiratsuchi1, R. Kalil-
Filho1. 1Hospital Sirio-Libanes, Sao Paulo, Brazil; 2Federal University of Sao
Paulo, Sao Paulo, Brazil

Purpose: Recent studies have demonstrated the association between peak sys-
tolic strain by two-dimensional speckle tracking and the degree of fibrosis in my-
ocardial infarction. However, these aspects have not yet been evaluated in cha-
gasic cardiomyopathy (CCM) in which one has either diffuse or focal myocardial
fibrosis. We aimed to evaluate the relation between left ventricular peak systolic
strain derived from three-dimensional speckle tracking (3DST) and myocardial
fibrosis detected by magnetic resonance (MRI) in patients with CCM.
Method: We measured the three orthogonal components (longitudinal, circumfer-
ential and radial) of peak systolic strains derived from 3DST with a commercially
available equipment in 221 myocardial segments of the left ventricle (LV) of 13
patients with CCM (mean age=55±8 yrs; mean LV ejection fraction=0,46±13).
The model of 17 myocardial segments was used. Myocardial fibrosis was charac-
terized by the presence of late contrast enhancement detected by MRI. The 221
myocardial segments were divided in 2 groups according to the absence (GI) or
the presence (GII) of fibrosis. A non-parametric test (Mann–Whitney) was used to
test differences between the groups, with a significance level of 0.05.
Results: Of 221 segments analyzed, 69 had fibrosis detected by MRI. The re-
maining 152 segments were found to be free from fibrosis. It was observed dif-
ferences in the values of peak systolic strain of the GII, which were significantly
lower than in the GI, with median values respectively: longitudinal = - 9 vs - 14%;
circumferential = - 17 vs - 27% and radial = 10 vs 27% (p<0.0001).
Conclusion: Our preliminary data suggest that myocardial fibrosis in patients
with CCM is related to significant reduction of longitudinal, circumferential and
radial peak systolic strains derived from 3DST. This method can be potentially
useful in identifying fibrotic myocardial segments in these patients. Further studies
with a larger number of individuals will be necessary to establish the role of this
new tool in this clinical scenario.

P524 Patency of the aorto-coronary by-pass anastomoses in
patients with previous coronary stenting: a lesson
from 64-MDCT coronary imaging

M. Sosnowski1, R. Bachowski1, M. Krejca1, R. Mlynarski2,
M. Skowerski1, M. Tendera1 . 1Medical University of Silesia, Katowice,

Poland; 2Upper Silesian Cardiology Center, Katowice, Poland

Background: A substantial proportion of patients with a history of previous per-
cutaneous coronary stents implantation are finally referred to CABG surgery. An
impact of stents’ presence upon coronary by-passes’ patency remains a subject
of conflicting data.
Methods: From May 2006 to December 2010 we examined consecutive 445 pa-
tients after coronary surgery (CABG) for evaluation of native vessels and coro-
nary anastomoses by means of a 64-multidetector computed tomography (Aquil-
ion,Toshiba). There were 337 patients with CABG alone (CABG) and 108 patients
with a previous coronary stenting (CABG+stents). The overall grafts patency rate
and its dependence upon previously implanted stents’ patency were compared.
Results: In the CABG group, among 937 coronary anastomoses, the patency
rate was 80.5% over a period of 39 months (median), while in the CABG+stents
group, among 271 grafts, the patency rate was 75.3% over a period 34 months
(chi2, p=0.06). In a subgroup of 72 patients of the CABG+stent group who had
both interventions on the same coronary artery, the overall patency rate was 72%
(133/184), however, if the analysis was restricted to the grafts to the same artery
that had been previously stented, the patency rate was found to depend on the
anatomical status of the stents alone (table below). In a subgroup of the remaining
36 patients with a previous stent implantation to the vessel(s) other than anasto-
mosed surgically, the patency rate did not differ from that in CABG only group
(81.6%, 71 out of 87).

By-passes All

Patent Stenosed Occluded

Stents
Patent 11 3 20 34
Stenosed 3 1 4 8
Occluded 29 0 5 34

All 43 4 29 76

Conclusions: In patients with a previous stent implantation, the patency of the
latter influences the patency of anastomosis to the same artery. The highest pa-
tency rate of grafts is associated with an occlusion of previous stents.

P525 Two years experience of the novel mobile telemedicine
system in real-time transmission of prehospital 12-lead
ECG for cardiac emergency

N. Yagi, T. Yamane, T. Adachi, T. Jinnai, E. Tada, Y. Kasahara,
J. Kotani, H. Sakamoto, H. Yokoyama, H. Nonogi. National

Cardiovascular Center, Osaka, Japan

Background: AHA/ACC guidelines recommend prehospital 12-lead ECG for pa-
tients with acute coronary syndromes (ACS). However, transmission of prehos-
pital 12-lead ECG to emergency department (ED) is still not spread and ECG
interpretation on the prehospital and ED is not established. Therefore, we devel-
oped and tested the clinical usefulness of the mobile telemedicine system (MTS)
to transmit 12-lead ECG and other parameters between moving ambulances and
physicians in cardiac emergency.
Methods: We set up the MTS on an ambulance in clinical condition. Real time
12-lead ECG was transmitted together with vital signs and live video during trans-
ferring the patient by the ambulance. We assess the efficacy and usefulness of
the MTS for the triage on 222 cardiovascular emergency cases in the super-acute
phase from June 2008 to August 2010. During the same period, we had 325 ST-
segment elevation myocardial infarction (STEMI) cases. 37 of these were used
this MTS. Then, we compared various data between MTS (n=37) and non-MTS
(n=288) groups with STEMI patients.
Results: We applied the MTS for 222 patients during the transfer to our ED. The
mean time of using this MTS was 14±8 minutes. Of these, there were 60 patients
(27%) with ACS [including 37 STEMI, 3 Non-STEMI, 19 unstable anginas, and 1
recent MI], 29 patients (13%) with arrhythmia, 6 patients (3%) with acute aortic
dissection, 15 patients (7%) with congestive heart failure and 112 patients (50%)
with the others. Real-time 12-lead ECGs were checked in clinical condition and
all of them were comparable to those original ECGs in the ambulance and were
useful for the triage to diagnose all AMI patients before arrival at hospital and
for the rapid activation of catheterization laboratory. Door to balloon time (DBT)
was shorter in MTS group (median 84 minutes) compared with non-MTS group
(median 108 minutes) (p<0.001).
Conclusions: This report demonstrate the usefulness of transmitting real-time
12-lead ECG and vital signs using novel MTS for the patients with cardiac emer-
gency. Accurate real-time 12-lead ECG transfer is useful for early diagnosis and
the improvement in DBT for STEMI patients.
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P526 Home monitoring manpower, sensitivity and positive
predictive value of adverse event detection.
Preliminary results from the homeguide registry

R.P. Ricci1, L. Morichelli1, A. D’onofrio2, G. Zanotto3, D. Vaccari4,
L. Calo’5, G. Buja6, N. Rovai7, A. Gargaro7. 1San Filippo Neri

Hospital, Department of Cardiology, Rome, Italy; 2Vincenzo Monaldi Hospital,
Department of Cardiology, Naples, Italy; 3Mater Salutis Hospital, Legnago, Italy;
4Civil Hospital, Montebelluna, Italy; 5Polyclinic Casilino of Rome, Rome, Italy;
6University of Padua, Department of Cardiac, Thoracic and Vascular Sciences,
Padua, Italy; 7Biotronik Italia, Milan, Italy

Purpose: A standard organizational model for implementing remote monitoring in
ordinary follow-up of patients with cardiac implantable electronic devices (CIED)
has been established by the Italian Arrhythmology Association (AIAC) Task Force
for Telemedicine. The HomeGuide Registry is a survey in sites adopting such
model with the aim of estimating manpower and clinical effectiveness of remote
monitoring (Biotronik Home Monitoring [HM]) in terms of sensitivity and positive
predictive value of adverse event detection during follow-up.
Methods: The organization model is based on defined rules: appointed operators
(AO) for ordinary management (expert nurses or technicians), and a responsible
physician (RP) for medical decisions. All the patients are being followed up with
HM with scheduled in-hospital visits once a year. Each site received a custom
software for electronic data capture, including automatic storage of HM session
durations and decision processes. Events were defined as any cardiovascular or
device-related occurrence affecting patient’s general conditions and adjudicated
by an independent 5-member board.
Results: One thousand two hundred and fifty consecutive first-implant patients
(315 [25%] PM, 603 [48%] single or dual-chamber ICD, 23 [2%] CRT-P, 309 [25%]
CRT-D) were enrolled so far from 71 Italian sites. Patient population resembled
the expected characteristics of CIED patients. There were 2109 HM sessions in a
mean follow-up of 16.1±9.1 months (71% by the AO, 29% by the RP): the median
duration was 5.0 min (interquartile range 1.8-10.3) for the AO, 4.8 min (1.8-9.6) for
the RP, p=0.02; with a median of 2 (1-5) patients seen per HM session. The total
required manpower was 1.3 (0.6-2.5) hours×health-personnel-unit per month ev-
ery 100 patients of which 45 (0-102) minutes for AOs and 2 (0-39) minutes for RPs
(p<0.10-6) with a RP/AO manpower ratio of 1:22. Documented events were 1090
(43 deaths, 1 stroke, 2 myocardial infarctions, 71 worsening heart failures, 381
atrial and 180 ventricular arrhythmias, 353 device-related complications, 59 other
events) from 438 patients (35%): 878 were detected during HM sessions; 101 dur-
ing scheduled in-hospital visits; 111 in other circumstances. Thirty seven events
were classified as false-positive (32 during HM sessions). The overall sensitivity
and positive predictive value estimates of HM were 80% (95% CI, 78%-83%) and
96% (95-97%), respectively.
Conclusions: The HomeGuide organization model for HM required a remark-
ably low manpower with a low RP/AO ratio, while ensuring a high clinical event
detection sensitivity and positive predictive value.

POPULATION AND INDIVIDUAL RISK – STILL MORE
TO LEARN

P527 Population characteristics and prognostic factors of
patients with a first acute coronary syndrome in France
in 2006

M. Montaye1, D. Arveiler2, J.B. Ruidavets3, A. Bingham4, A. Wagner2 ,
J. Ferrieres3, P. Amouyel1, P. Ducimetiere5, J. Dallongeville1.

1INSERM, U744; Institut Pasteur de Lille; Univ Lille Nord de France; UDSL, Lille,
France; 2Laboratoire d’épidémiologie et de santé publique, EA 3430, Université
de Strasbourg, Strasbourg, France; 3Département d’épidémiologie, U 1027
INSERM, Université de Toulouse,Centre Hospitalier Universitaire, Toulouse,
France; 4INSERM, U970, Universite Paris Descartes, Paris, France; 5INSERM,
Université Paris-Sud, Paris, France

Purpose: Compared to patients with a history of coronary heart disease, those
presenting with a first ever episode tend to be younger, with less advanced coro-
nary disease and a lower hospital lethality. However, little is known about factors
associated with short-term mortality after a first acute coronary event. We aimed
to describe the characteristics and predictors of death at 28 days of incident
hospitalised acute coronary syndrome (ACS) patients identified at the population
level in 2006.
Methods: The French MONICA registry is a population-based registry from three
geographical areas in France: the Urban Community of Lille (North) and the dis-
tricts of Bas-Rhin (East) and Haute-Garonne (South). The clinical, biological and
electrocardiographic characteristics of all patients, aged 35-74 years, hospitalised
for a first ACS were recorded. Examination of medical files and death certificates
was used to assess 28-day case-fatality. Characteristics and prognostic factors
were analysed according to ST-segment elevation (STEMI) or not (NSTEMI) dur-
ing the episode. Associations were assessed by logistic regression.
Results: 1960 patients were hospitalised with an incident ACS. Due to missing
ECGs, analyses concerned 1907 patients among which 76.2% were men (mean
age 56.7±10.0 years) and 23.8% were women (61.4±10.2 years). STEMI repre-
sented 57.7% and NSTEMI 42.3% of these events. STEMIs were more frequent
in the North than in the South (OR 95%CI: 1.3[1.0-1.6]), in younger than in older

(2.3[1.6-3.2]; 1.6[1.2-2.0]; 1.1[0.9-1.4] in 35-44y, 45-54y, 55-64y vs. 65-74y, re-
spectively). Major adverse events were more frequent in STEMI than in NSTEMI:
resuscitated death (5.4[2.9-10.3]) and cardiogenic shock (3.5[1.8-6.7]), indepen-
dently of age, gender and centre. CPK and troponin increased more in STEMI
than NSTEMI (all p<0.0001). 28-day case-fatality occurred in 86 patients and
was more frequent in the North (5.4[2.6-11.1]) and the East (3.4[1.6-7.1] than in
the South, in older (1.5[0.5-4.0], 1.6[0.6-4.4] and 3.8[1.5-9.9] in 45-54y, 55-64y,
65-74y vs. 35-44y, respectively) than younger subjects. No significant difference
was observed between gender (1.5[0.9-2.6] men vs. women). In age, gender and
centre adjusted analysis, 28-day case-fatality was more frequent in STEMI than
NSTEMI (3.7[2.1-6.4]), in those with resuscitated death (24.0[13.9-41.5]), cardio-
genic shock (25.8[14.1-47.2]) and pulmonary oedema (2.3[1.2-4.6]).
Conclusions: In France, geographical factors, age and serious clinical presenta-
tion, but not gender, were associated with 28-day case-fatality after a first acute
coronary event.

P528 Trends in coronary heart disease morbidity and
mortality in France from 2000 to 2007: data from the
three French coronary heart disease population-based
registries

A. Wagner1, B. Haas1, J.B. Ruidavets2, M. Montaye3, A. Bingham4,
J. Ferrieres2, P. Amouyel3, P. Ducimetiere5, D. Arveiler1. 1University of

Strasbourg, Laboratory of Epidemiology and Public Health, Strasbourg, France;
2Department of Epidemiology, U 1027 INSERM, University of Toulouse, CHU
of Toulouse, Toulouse, France; 3INSERM, U744, Institut Pasteur de Lille, Univ
Lille Nord de France, UDSL, Lille, France; 4INSERM, U970, Paris Cardiovascular
Research Center; Univ Paris Descartes, UMR-S970, Paris, France; 5INSERM,
University of Paris Sud, Villejuif, France

Purpose: To assess recent trends in coronary heart disease (CHD) morbidity
and mortality from data obtained in the three French population-based registries
covering three geographical areas of about one million inhabitants each: the Ur-
ban Community of Lille in the North, the districts of Bas-Rhin in the East and of
Haute-Garonne in the South.
Methods: All cases of fatal and non-fatal acute myocardial infarction (AMI) as well
as coronary death (CD) in inhabitants aged 35-74 years were registered. AMI was
assessed from the clinician diagnosis and 28-day case-fatality was assessed. All
death certificates in the relevant population were identified and validated, leading
to the diagnosis of either fatal AMI, CD, possible CD or no CD. Event rates in the
35-74 year range were age-standardized to the European standard population.
They are given per 100,000 population [95% confidence interval] and compared
between two 4-year periods (2000-2003 and 2004-2007).
Results: From 2000 to 2007, 25,202 events were registered (55% fatal/non-fatal
AMI, 17% CD and 28% possible CD). Overall rates of AMI and CD decreased
from 292 [286-299] to 237 [231-242] in men (-19%) and from 69 [66-72] to 56 [53-
59] in women (-19%). The decline was present in all areas although less markedly
in the North (-14%). Among women it also differed according to age, being found
only in the oldest age groups (55-74 years). The same patterns of decline were
observed when possible CD were included in the events. Furthermore, mortality
rates (fatal MI+CD) decreased from 87 [83-90] to 74 [71-77] in men (-15%) and
from 23 [21-25] to 18 [17-20] in women (-22%). The fall in the North was smaller
and not significant in both genders. Although still significant, inclusion of possible
CD reduced the overall fall to -13% in both genders, with similar patterns of trend
according to age and area. Finally, overall incident rates of AMI and CD decreased
significantly among men (-16%) and women (-19%), but less markedly in the
North (-11%) and, in women, significantly only among the oldest ones. Whether
assessed in hospital or in all settings, 28-day case-fatality showed no declining
trends between the two periods. In hospital AMI 28-day case-fatality was low (9%
in men, 10% in women) whereas 28-day case-fatality for all events in all settings
reached 50% in men and 55% in women.
Conclusions: CHD morbidity and mortality decline in France in recent years in
both genders and in all areas except mortality in the North. The fall in the in-
cidence explains the major part of this decrease as case-fatality appears to be
stable.

P529 Occurrence of acute myocardial infarction doubled in a
country still in socio-economic transition

L.S. Simoni, A. Kamberi, A. Kristo, L. Dragusha, L.S. Simoni.
University Hospital Center Mother Theresa, Department of Cardiology
& Cardiac Surgery, Tirana, Albania

Purpose: Acute myocardial infarction (AMI) is the leading cause of mortality due
to cardiovascular disease (CVD), which in turn remains the major cause of all
deaths worldwide and in Albania. This study sought to investigate whether risk
factors associated with AMI in two different socio-economic systems: centralized
and free market economy, have changed overtime.
Methods: Medical files of 544 patients admitted with AMI to the Department of
Cardiology during 2009 were reviewed. Trend in AMI incidence and the preva-
lence of major risk factors in this group of patients were examined and further
compared to those of a similar study conducted on 402 patients admitted with
AMI to the same hospital during the 5-year period 1976-1980.
Results: The incidence of AMI increased from 0.27 per 1000 population in 1980
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to 0.57 per 1000 population in 2009. In addition, the prevalence of major risk
factors during 2009 was found to be higher than during the period 1976-1980, e.g.
the high blood pressure (BP) 69.7% vs. 51.9%, dyslipidemia 75.9% vs. 68.1%,
obesity almost doubled 20.7% vs. 13.3%, and diabetes tripled 37.8% vs. 13.01%.
Strikingly, there was a decline in the prevalence of smoking, from 65.9% during
the period 1976-1980 to 45.6% during 2009. The impact of psychosocial factors
on incidence of AMI could not be evaluated because of lack of such information
in the medical files of both reference and present studies.
Conclusions: The incidence of AMI has conspicuously increased in Tirana dur-
ing 2009 in comparison with 1980. This can be partly explained by a marked
increase in prevalence of major risk factors, including high BP, dyslipidemia, dia-
betes and obesity, but not smoking, which was paradoxically decreased. An evalu-
ation of the influence of psychosocial factors is necessary and may help to further
elucidate such an increase in the incidence of AMI in Albania.

P530 Electrocardiographic abnormalities in a young male
southeast Asian population undergoing
pre-participation cardiovascular screening: results
from the safe study

C.T. Ng1, H.Y. Ong2, C. Cheok1, T. Chua3, C.K. Ching3. 1Singapore
Armed Forces Medical Corps, Singapore, Singapore; 2Khoo Teck

Puat Hospital, Singapore, Singapore; 3National Heart Centre Singapore (NHCS),
Singapore, Singapore

Purpose: Although the inclusion of routine electrocardiograms (ECG) in prepar-
ticipation cardiovascular screening remains controversial, there is increasing ev-
idence that cardiomyopathies, arrhythmogenic and ion channel disorders have
ECG abnormalities as the first manifestation. We aim to determine the prevalence
of ECG abnormalities in a young male Southeast Asian population.
Methods: SAFE is an ECG-based preparticipation screening programme mod-
elled after the Italian system. 18,476 young male conscripts [mean age 19.5,
Range 16-27] underwent mandatory pre-enlistment screening at a single medical
facility from Oct 08 to May 09. Subjects with abnormal ECG findings were classi-
fied into 2 groups: Group A had ECG changes that fulfilled a pre-specified check-
list were referred for transthoracic echocardiogram (TTE); Group B had other ECG
abnormalities (eg Brugada sign, WPW pattern, Long QTc) were referred for sec-
ondary screening at a tertiary institution.
Results: ECG abnormalities were noted in 7.0% (n=1285) of the subjects.
Of note, 19 (0.10%) had Brugada sign, 25 (0.14%) had WPW pattern, and
30 (0.17%) had prolonged QT interval on ECG. As part of the workup,
94.6%(n=1203) of the subjects underwent TTE, and 7.5%(n=90) of them had
abnormal TTE findings. Table 1 illustrates the prevalence of ECG and TTE abnor-
malities.
Conclusion: The prevalence of ECG abnormalities in a young, South-East Asian
male population is 7.0%. The inclusion of universal ECG improves the sensitivity
of a cardiovascular screening programme. Knowledge of the prevalence of ECG
abnormalities would be pivotal in designing customised screening programmes.

P531 Predictors of early mortality in patients with critical
limb ischemia

A. Tosaka1 , Y. Soga1, O. Iida2, K. Hirano3, T. Suzuki4, T. Tsuchiya5,
D. Kawasaki6, Y. Miyashita7, H. Yokoi1, M. Nobuyoshi1. 1Kokura
Memorial Hospital, Fukuoka, Japan; 2Kansai Rosai Hospital,

Amagasaki, Japan; 3Yokohama City Tobu Hospital, Yokohama, Japan; 4Sendai
Kousei Hospital, Sendai, Japan; 5Kanazawa Cardiovascular Hospital, Kanazawa,
Japan; 6Hyogo College of Medicine, Nishinomiya, Japan; 7Shinshu University
Hospital, Matsumoto, Japan

Background: It has already been reported that presence of critical limb ischemia
(CLI) associated with high mortality and morbidity. However, predictors of early
mortality in patients with CLI remain unclear.
Methods: This study was multicenter retrospective observational study of
prospective maintained database. From April 2004 to October 2010, total of 744

Abstract – Table 1. Prevalence of ECG and TTE abnormalities

ECG abnormalities No. of subjects,
n (%)

TTE findings (n)

Increased R/S wave voltages 782 (4.23%) Atrial septal aneurysm (4), atrial septal defect (1), Bicuspid aortic valve (6), Mitral valve
prolapse (39), Dilated coronary Sinus (1), Dilated left ventricle (1)

T wave inversions 55 (0.30%) Atrial septal aneurysm (1), Mitral valve prolapse (3)

ST Segment Depression 14 (0.08%) No Structural Abnormality

AV Conduction Defect: Second Degree Mobitz Type I AV Block, WPW pattern 30 (0.16%) Mitral valve prolapse (2)

Ventricular Conduction Defect: RBBB, LBBB, LAFB, LPFB 105 (0.57%) Mitral valve prolapse (5), Atrial septal aneurysm (1),

QRS Axis Deviation 163 (0.88%) Hypertrophic cardiomyopathy (1), Atrial septal aneurysm (1), Atrial septal defect
(1),Mitral valve prolapse (13)

Q wave: ≥0.04 seconds in duration or ≥25%, or QS pattern in two or more leads 20 (0.11%) No Structural Abnormality

Arrhythmias: Sinus Bradycardia, Sinus Tachycardia, Intermittent SVT, Frequent
Atrial/Junctional/Ventricular Ectopics, Atrial Fibrillation

51 (0.28%) Mitral valve prolapse (1)

Others: R in V1 >0.5mV, R:S >1, P wave abnormalities, Brugada pattern ECG,
Prolonged Corrected QT interval (≥440ms in males) ,Epsilon wave

141 (0.75%) Bicuspid aortic valve (2), Mitral valve prolapse (7)

patients (872 limbs) with CLI who underwent endovascular treatment or bypass
surgery were enrolled. Outcome measure was all-cause mortality within a year.
Results: Mean follow-up period was 524±464 days. Sixty-six percent were male,
68% had diabetes, 67% had chronic renal failure (defined as creatinine >2.0
mg/dl), 35% had Cerebro-vascular disease, and 15% were with anemia (defined
as hemoglobin < 9.0g/dl). Mean age was 72±10 years. Rutherford class IV was
found in 218 limbs, V in 514 limbs and VI in 140 limbs. Mean ankle-brachial in-
dex before initial procedure was 0.66±0.31. All-cause death within a year was
accounted for 19.8%. Limb salvage rate was 89.6% during the follow-up. Mul-
tivariate logistic regression analysis was performed to determine predictors of
early mortality. Age, anemia, chronic renal failure, less than 0.5 of ABI before
procedure, and Rutherford class were independent predictors of all-cause death.

Predictors of early mortality.

Conclusion: In patients with CLI, Age, anemia, chronic renal failure, less than 0.5
of ABI before procedure, and Rutherford class were the independent predictors
of early mortality.

P532 Trends in hospitalization rates due to cardiovascular
diseases since 1980: national hellenic data

M. Nikolaou1, A. Mebazaa2, J. Parissis2, V. Bistola1, S. Laribi2,
E. Rentoukas3, E. Iliodromitis1, G. Filippatos1. 1Attikon Hospital,
2nd University Department of Cardiology, Athens, Greece; 2AP-HP -

Hospital Lariboisiere, Department of Anesthesiology and Critical Care Medicine,
Paris, France; 3Amalia Fleming Hospital, Athens, Greece

Aim: The aim of this study was to assess the Hellenic hospitalization rates in
cardiovascular diseases since 1980.
Materials and methods: Data concerning the cause of hospitalization were re-
trieved from the National Hellenic Statistical Foundation. Disease coding was
based on ICD-9. Diseases of the circulatory system, such as hypertensive car-
diomyopathy, other types of hypertensive disease, acute myocardial infarction, is-
chemic cardiomyopathy, pulmonary embolism and arrhythmias were selected for
studying. Absolute number of hospitalizations and days of hospitalization were
collected for the period 1980-2006. Hospitalization rates, defined as number of
hospitalizations per 100.000 inhabitants, were calculated for male, female and
total population.
Results: The trend in hospitalization rates for the cardiac diseases of the total
population is shown in figure 1. Hospitalization rates have been increased for all
categories. The more dramatic increase though appears to be for arrhythmias (al-
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most by five,) ischemic cardiomyopathy (almost by four) and pulmonary embolism
(by four). Acute myocardial infarction and other hypertensive disorders have a mi-
nor increase in hospitalization rates.
Conclusion: In Greece the hospitalization rate has been increased in all car-
diovascular diseases studied. One of the most striking increases is the one of
ischemic cardiomyopathy.

P533 Reduction in global and cardiac mortality as a result of
the implementation of a standardized protocol to
transfer patients with acute myocardial infarction

P.D. Dallaglio, J.A. Gomez Hospital, A. Ariza Sole, J.C. Sanchez
Salado, V. Lorente Tordera, S. Homs Vila, V. Martinez Garcia, L. Teruel

Gila, E. Esplugas, A. Cequier. Bellvitge University Hospital, Barcelona, Spain

Introduction: A standardized protocol of emergent transfer for primary percuta-
neous coronary intervention (PPCI) for all patients with ST elevation myocardial
infarction (STEMI) has been implemented since June 2009 in our regional health
system. The protocol consists of fast diagnosis and subsequent immediate high
priority transfer directly to the catheterization lab where the interventional cardiol-
ogy team is awaiting for the patient.
Objective: To evaluate the impact on in-hospital mortality of the new protocol
compared with the previous period when emergent PPCI was not sustained by a
highly effective emergent transfer protocol.
Methods: We prospectively enrolled all consecutive patients with STEMI that
underwent PPCI in our hospital during a 12 months period (June 2009-may
2010).We analyzed basal characteristics, transfer delays, procedural data and
in-hospital evolution and compared them with the previous year (June 2008-may
2009).
Results: An increase in the number of patients treated with PPCI was observed
during the study period (514 patients) compared with the previous year (242 pa-
tients). Age, sex and cardiovascular risk factor were similar in both groups (me-
dian age 61,4 and 61,6 years, female sex 19,8% and 19,2%, diabetes 26,7% and
23,6% respectively). No differences were observed in prevalence of coronary dis-
ease, previous revascularization or anterior STEMI. The Door-to-Balloon (DTB)
time was clearly lower in the protocol period (median 80 vs 35 minutes, p<0.001)
and the total ischemia time was slightly but significantly diminished (median 240
to 230 minutes, p=0.043). The Zwolle Score was 3,2 in the protocol group vs 3,6
in the previous group (p=0,07). Succesful PCI rates were similar in both groups.
Total in-hospital all cause mortality was reduced from 8,3% to 4,3% (p=0.04) and
the cardiovascular cause mortality was reduced from 7,9% to 3,5% (p=0.017). In
the logistic regression analysis the in-hospital mortality was significantly related
to age, killip class ≥ III at presentation, post-PCI TIMI flow < 2 and DTB time.
Conclusion: The introduction in our regional health system of a highly stan-
dardized protocol for emergent transfer and PPCI in patients with STEMI clearly
demonstrates a significant reduction of in-hospital mortality.

P534 Abdominal aortic aneurysm screening in a selected
population of 600 patients referred for transthoracic
echocardiography

I. Rodriguez Sanchez, J. Chasco, Y. Ibanez, I. Barrio, G. Zugazabeitia,
J. Onaindia, E. Laraudogoitia, I. Lekuona. Hospital de Galdakao,

Galdakao, Spain

Purpose: The utility of screening for abdominal aortic aneurysm (AAA) is contro-
versial in many countries, and so it is in Spain. Our aim was to study the feasibility
and clinical utility of AAA screening in a selected population (men over 50 years
and women over 60 years) of 600 consecutive patients referred for conventional
transthoracic echocardiogram (TTE). We also wanted to know the prevalence of
AAA in this population and to identify the characteristics related to an increased
risk of having an AAA in these patients.
Methods: Prospectively, an ultrasound examination of the abdominal aorta was
performed at the end of regular TTE, in the same probe. AAA was defined as
a diameter of 3 cm or more. We included in the study the following clinical con-
ditions and echocardiographic parameters: hypertension, hypercholesterolemia,
diabetes, smoking, coronary artery disease, peripheral arterial disease, diameter
of the ascending aorta, left ventricle (LV) ejection fraction and diameters, LV mass
and LV wall thickness.
Results: Among 600 patients, 556 aortas were properly visualized (92,6%). Al-
though we did not measure the time employed to study the aorta, it could be done
easily without a significant prolongation of the time of TTE. The AAA prevalence
was 7,01% (9,85% in men and 2,71% in women). Male sex, large diameter of the
ascending aorta and smoking were found to be significant risk factors in the uni-
variate and in the multivariate logistic analysis: AUC= 0,73 (C.I. 95% 0,65-0,81).

Table 1

NO AAA (n=517) AAA ( n=39) p-value

Age (y) 70.94±9.15 69.64±8.56 0.3112
Male sex (%) 302 (58.4) 33 (84.62) 0.0013
Smoking (%) 50 (9.67) 8 (20.51) 0.0297
Ascending aorta diameter ( mm) 35.00±4.72 38.35±5.25 <0.0001

AAA: abdominal aortic aneurysm. The rest of the other clinical conditions and echocardiographic
parameters we studied were not found to be significant risk factors for AAA.

Conclusions: AAA is prevalent in patients referred for regular TTE. The study of
abdominal aorta as an extension of TTE in this population is feasible with very low
extra time consuming and with potential clinical benefit. We therefore recommend
it, specially in men over 50 years, in patients with a smoking history or with a
dilated ascending aorta.

P535 Implementation of AMI clinical pathway for
uncomplicated acute myocardial infarction at a local
hospital: three years experience, outcomes and
impacts

M. Chan, K.W. Chan, S.H. Hai, C.C. Lam, H.W. Chan, W.L. Lee.
Queen Mary Hospital, Department of Medicine, Hong Kong, Hong

Kong SAR, People’s Republic of China

Introduction: Development of Acute Myocardial Infarction (AMI) Clinical Pathway
was aiming at incorporating evidence-based medicine into clinical practice in the
management of uncomplicated AMI patients. The use of Clinical Pathways has
increased over the past decade in many developed countries. Less regular adop-
tion of Clinical Pathways is noted in developing countries and in Asia. There is
no published data on the implementation and the subsequent impacts of Clinical
Pathways in Hong Kong. This study explored the logistics, results and impacts
of such development, in a university teaching hospital receiving acute patients in
Hong Kong. The parameters focused included the magnitude of improvement in
quality care of patients with AMI, the length of hospital stay, the in-patient and
30-day mortality, the door-to-needle time (DNT) in thrombolytic therapy (TT) and
door-to-balloon time (DBT) in primary percutaneous coronary intervention (pri-
mary PCI) in ST-segment elevation myocardial infarction (STEMI) patients.
Methods and results: AMI Clinical Pathway was implemented in a university
teaching hospital since January 2007. A total of 535 AMI patients were recruited
and managed according to the pathway protocol. 402 patients had successfully
completed the pathway and 72.9% had a diagnosis of STEMI. At the beginning,
the average length of hospital stay was 4.0±2.6 days, the in-patient and 30-day
mortality were 6.0% and 9.6% respectively, the mean DNT was 105.9±66.4 min-
utes and the DBT was 161.3±95.6 minutes. In 2009, after 3 years of implemen-
tation of the Clinical Pathway, the average length of hospital stay was shortened
to 3.9±1.8 days (p=0.627), the in-patient and 30-day mortality improved to 0.9%
(p=0.013) and 0.9% (p=0.003) respectively as well, the mean DNT reduced to
39.6±17.3 minutes (p<0.001) and the DBT 107.2±24.9 minutes (p=0.018).
Conclusions: AMI clinical pathway helps to streamline and standardize patient
care in those with uncomplicated AMI. All clinical outcome parameters, including
the DNT, DBT and mortality rate have improved since its implementation in 2007.

P536 Cardiac screening in schoolchildren

J.K. Wang, M.H. Wu, H.C. Lue. National Taiwan University Hospital,
Taipei, Taiwan

Objectives: Undetected heart disease is the most common cause
of sudden death in children. We conducted cardiac screening in

schoolchildren to detect the heart diseases.
Methods: Every child entering elementary school was enrolled for cardiac
screening. Questionnaire regarding past history of heart disease, family his-
tory and cardiac symptoms was used. A 4-lead computerized electrocardiogram
(ECG) & phonocardiogram were performed in each child in school. All cardiac
suspects (positive questionnaire, ECG or phonocardiogram) were referred for
evaluation in a hospital.
Results: During a 10-year period between 1999 & 2008, 806,521 schoolchildren
underwent cardiac screening. Congenital heart disease was identified in 3,890
children (4.8 0/00) of whom 262 children had not been diagnosed before. Atrial
septal defect was the most common undiagnosed congenital heart disease be-
ing found in 137 children (52%). Complete heart block, WPW syndrome & pro-
longation in QTc (>450ms) were found in 14, 678 & 76 children, respectively.
Cardiomopathy was diagnosed in 52 children of whom 13 children had not been
diagnosed.
Conclusions: Cardiac screening in schoolchildren using questionnaire, ECG
& phonocardiography is quite cost effective. Atrial septal defect was the most
common previously undiagnosed congenital heart disease. Many life-threatening
heart diseases can be diagnosed & treated in time.

P537 Increased rate of total and cardiovascular congenital
abnormalities in Brindisi: a legacy of environmental
pollution?

E.A.L. Gianicolo1, A. Bruni1, S. Sabina1, R. Guarino1, A. Pierini2,
M.G. Andreassi2, G. Latini3. 1Institute of Clinical Physiology-CNR,

Lecce, Italy; 2Institute of Clinical Physiology of CNR, Pisa, Italy; 3A. Perrino
Hospital, Brindisi, Italy

Background: Total and cardiovascular congenital abnormalities are the most
prevalent and fatal birth defects worldwide, result from a combination of genetic
predisposition and environmental factors. Areas under high environmental pres-
sure can expose offspring to higher risks of abnormalities. Aim-To validate and es-
timate diagnosed cases of total and cardiovascular congenital abnormalities from
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hospital discharge records among newborns and to compare the prevalences ob-
served with those reported by the registries operating in Europe (EUROCAT).
Methods: The diagnoses of the regional hospital claims, coded according to the
International Classification of Diseases, 9th Revision, Clinical Modification, have
been abstracted for newborns in the period 2001-2008. They have been vali-
dated with Intensive Therapy Neonatal Unit (UTIN) data base for the same period
through a record linkage. In particular, the validity, sensitivity and specificity of the
method were measured by individual-level comparisons with data in the UTIN,
gold standard for its accuracy of diagnostic information.
Results: For total and cardiovascular congenital abnormalities we estimated high
sensitivity (69% and 80% respectively) and a specificity for both of almost of
100%. We recorded 195 congenital malformations in 6,596 newborns, accounting
for a prevalence rate of 295.6/10,000 total births, approximately 1.5 times signifi-
cantly higher than those reported by the EUROCAT registries. Significant excess
were 51.9 and 157.1 for congenital abnormalities and cardiovascular anomalies,
respectively.
Conclusions: Our results support the hypothesis for a possible causal role of
environmental risk factors present in the risk area on the etiology of malforma-
tion, especially for cardiovascular abnormalities. The findings also suggest the
possibility to use the regional hospital claims to identify cases of congenital ab-
normalities and to estimate their occurrence in absence of a register.

P538 Maternal exposure to toxicants and congenital heart
disease: the role of GSTM1 and GSTT1 polymorphisms

M. Cresci1, I. Foffa1 , L. Ait-Ali1, N. Botto2, S. Pulignani1, C. Vecoli3,
M.G. Andreassi1. 1Institute of Clinical Physiology of CNR, G.
Pasquinucci Hospital, Massa, Italy; 2Fondazione G.Monasterio

CNR-Regione Toscana, Massa, Italy; 3High School Sant’Anna, Pisa, Italy

Background: There is growing concern about the potential health effects of
maternal exposure to various environmental chemicals and the risk of congen-
ital malformations, including congenital heart disease (CHD). Glutathione S-
transferases (GST) detoxification enzymes (GSTM1 and GSTT1) are involved
in the metabolism of various environmental toxicants and endocrine-disrupting
chemicals.
Aim: The purpose of this study was to evaluate the joint effects between environ-
mental maternal exposures and the GSTM1 and GSTT1 polymorphisms.
Methods: In a case-only design, we enrolled 180 CHD patients (104 male,
4.9±5.8 years). A detailed questionnaire was used in order to record demograph-
ics and environmental and occupational exposures from mothers with specific
questions on potential teratogens/mutagens that have been linked to human re-
productive impairment, such as ionizing radiation, solvents, pesticides, asbestos
and heavy metals.
Genetic analysis was determined using a co-amplification PCR approach with
GSTM4 gene, which is never deleted, as internal control in order to distinguish
the GSTM1 and GSTT1 null genotypes.
Results: Maternal exposure to occupational/environmental toxicants was asso-
ciated with a 3.6 fold increased CHD risk (95% CI=1.1-11.2, p=0.03) among the
offspring with both deleted GSTM1 and GSTT1 genes.
Mothers who had exposure to toxicants and carried the GSTM1-null genotype
(OR=4.5; 95% CI= 1.6-12.7, p=0.005) and GSTT1-null genotype (OR=3.5; 95%
CI= 1.0-13.1, p=0.05) had an increased risk for having a child with CHD compared
with the wild type genotype.
The risk was five times greater (OR= 5.6; 95% CI=1.1-29.2; p=0.05) in mothers
and infants both having the GSTM1-null genotype compared with both having the
wild genotype
Conclusions: Our findings show that maternal exposure to environmental tox-
icants interacts with GSTM1 and GSTT1 null genotypes to increase the risk of
CHD, supporting the evidence for a pivotal role of the environmental risk factors.

PSYCHOLOGICAL, CULTURAL AND ECONOMIC
FACTORS IN HEART DISEASE

P539 Depressed patients are less likely to return to work
after an acute cardiac event: results of a longitudinal
study

M. Worcester1 , B. Murphy1, P. Elliott2, K. Middleton1, J. Nguyen2,
A. Turner1 , R. Higgins1, M. Le Grande1, A. Goble1. 1Heart Research
Centre, Melbourne, Australia; 2University of Melbourne, Melbourne,

Australia

Purpose: Many patients do not return to work (RTW) after an acute cardiac event,
particularly older patients and those with poorer health status. However, the role
of psychosocial factors such as depression and social support in influencing RTW
has not been adequately examined. Our study aimed to investigate rates of RTW
and to identify the psychosocial factors associated with non-RTW in cardiac pa-
tients.
Method: 210 patients currently in the workforce and consecutively admitted to
hospital with acute coronary syndrome (16%) or to undergo coronary artery by-
pass graft surgery (84%) were interviewed in hospital about their attitudes and in-
tentions regarding RTW. Both qualitative and quantitative data were collected. De-

pression was assessed using the Hospital Anxiety and Depression Scale (HADS).
Patients with HADS-D scores of 8 and above in hospital were classified as "de-
pressed". Patients were re-interviewed by telephone four months after hospital
discharge to investigate resumption of work.
Results: Patients ranged in age from 29-73 years (M=51.8). Most (88%) were
male. 38 patients (18%) were classified as depressed in hospital and 25 (12%)
indicated having no close confidant. By four months post-event, 74% patients
had resumed work. Patients who were depressed at the time of their event were
less likely to RTW (p=0.032). The rate of RTW for depressed patients was 57%
compared with 77% for those not depressed. Non-RTW was also associated with
lacking a close confidant (p=0.040). Rates of non-RTW did not vary by demo-
graphic factors including age, education level, type of work previously undertaken
or the number of hours previously worked, or medical factors such as event type
or perceived health status. When the significant variables were entered into a
backward stepwise logistic regression, only depression status uniquely predicted
non-RTW (Wald=4.44, p=0.035, OR = 2.5). Depressed patients were 2.5 times
less likely than non-depressed patients to have resumed work.
Conclusions: Patients who are depressed or, to a lesser extent, lacking a close
confidant at the time of a cardiac event are at increased risk of non-RTW follow-
ing convalescence after an acute cardiac event. These high-risk patients need
additional support during convalescence and specific vocational rehabilitation to
assist in work resumption.

P540 Association of cardiac factors, anxiety and depression
with Health Related Quality of Life in NSTEMI PCI
patients

O. Friedrich1, E. Garcia2, G. Gaul3, S. Hoefer4, W. Benzer5 . 1Karl
Landsteiner Institut für wiss. Forschung in der Kardiologie, Vienna,

Austria; 2University General Hospital Gregorio Maranon, Department of
Cardiology, Madrid, Spain; 3Hanusch Hospital, Vienna, Austria; 4University of
Innsbruck Department of Medical Psychology and Psychotherapy, Innsbruck,
Austria; 5Academic Hospital, Department of Interventional Cardiology, Feldkirch,
Austria

Purpose: Our study aims to identify to which extent cardiac parameters, anxiety
and depression contribute to MacNew HRQoL in NSTEMI PCI patients.
Methods: 1121 NSTEMI PCI patients in Spain and Austria completed the Hos-
pital Anxiety and Depression Scale and the MacNew HRQoL questionnaire be-
fore discharge. Hierarchical multiple regressions analysis with MacNew-Global-
Score as dependent variable was used to identify factors contributing to MacNew-
HRQoL. Age and gender (block 1), cardiac parameters (block 2: hypercholes-
terolemia, hypertension, diabetes, obesity, history of MI, family history of cardiac
disease, multivessel disease) and anxiety and depression (block 3) were included
as independent variables.
Results: The multiple regression model (r2=0.542; p<0,001) identifies 5 individ-
ual variables significantly influencing MacNew HRQOL. Age (p<0,001), diabetes
(p<0.001) and obesity (p<0,007) have a relatively small negative influence on
MacNew HRQoL (standardised beta: -0.09, -0.10, -0,06). Only 6,4% of the vari-
ance of MacNew HRQoL is explained by these variables. The explanatory power
of the model mainly based on anxiety (p<0,001) and depression (p<0,001) which
both have a more pronounced negative impact on MacNew HRQoL (standardised
beta: Anxiety -4.76, Depression -2,93). Collinearity testing shows that the model
is reliable, although independent variables, especially anxiety and depression, are
associated (variance inflation factors all < 2.5, tolerances all >0.4).

Table 1. Multiple hierarchical regression model for MacNew HRQoL

Cumulative Variables included Unstandardised Standardised p
adjusted r2 in block* coefficients (s.e.) beta

Block 1 0.022 Age (years) –0.009 (0.002) –0.088 <0.001
Block 2 0,064 Diabetes –0.236 (0.049) –0.101 <0.001

Obesity –0.130 (0.049) –0.055 < 0.007
Block 3 0.542 Anxiety –0.123 (0.007) –0.476 <0.001

Depression –0.080 (0.008) –0.293 <0.001

*Non-significant variables have been excluded from the table.

Conclusion: Anxiety and depression are strongly associated with MacNew-
HRQoL in Non-STEMI PCI patients. Age, diabetes and obesity have a small
impact on MacNew HRQoL, whereas all other tested clinical variables have no
impact.

P541 Depression and the progression of carotid
intima-media thickness

C. Pizzi1, L. Manzoli2, L. Santarella1, G.M. Costa1. 1University of
Bologna, Bologna, Italy; 2G. D’Annunzio University, Chieti, Italy

Background: Depression are associated with increased cardiovascu-
lar disease (CVD) morbidity and mortality; suggesting that depression disorders
could accelerate atherosclerosis progression and its clinical complications. We
investigated the progression of intima-media thickening (IMT) as an expression
of preclinical atherosclerosis and coronary risk factors, and their relationships be-
tween autonomic nervous system, endothelial function and inflammation markers,
in depressed subjects free from coronary artery disease.
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Methods: This study enrolled 389 patients with cardiac risk factors and without
evidence of clinical CVD. We evaluated depression using the Beck Depression
Inventory. At study entry, traditional risk factors for atherosclerosis were recorded
Markers of inflammation (C-reactive protein, CRP; interleukin 6, IL-6) and heart
rate variability (time domain) were determined. IMT of the common carotid artery
was determined by B-mode ultrasound imaging at baseline and after 5 years of
follow-up.
Results: Regression analyses indicated that higher depressive symptoms at
baseline were associated with greater 5-year change in carotid IMT (p < 0.001),
Depression was a significant predictor of progression of carotid IMT (hazard ratio
3.05; IC=1.76-5.31; p<0.001). Adjustment for cardiovascular risk factors, heart
rate variability and endothelial function did not substantially affect the results. Ad-
dition of CRP decreased the estimate for depression by 43%. Both depression
and inflammatory biomarkers remained independent predictors of progression of
carotid IMT.
Conclusions: Higher levels of depression are associated with greater subclinical
atherosclerosis independent of age, CVD risk factors, and therapy. Despite their
robust association with depression, inflammatory biomarkers explain only a small
portion of the association between depression and IMT progression.

P542 Cardiovascular risk factors and lifestyle profile of
persons suffered from depressive symptoms. The
results of the national multicentre health survey

J. Piwonski1, A. Piwonska1, T. Zdrojewski2 on behalf of on behalf
of Wobasz Investigators. 1National Institute of Cardiology, Warsaw,

Poland; 2Medical University of Gdansk, Gdansk, Poland

Purpose: There is an evidence of strong and independent relation of psychoso-
cial risk factors to cardiovascular diseases (CVD) risk. Recently there has been
observed an increase in prevalence of psychosocial risk factors all over the world
and especially in Poland as a country after big socio-economic transformation.
Depression can cause the disapproval of life and can reflects the lifestyle. We
try to analyze the CVD risk factors profile of persons with depressive symptoms
(DS), their lifestyle and health knowledge.
Methods: The data presented are based on a nationwide survey on representa-
tive sample of Polish population (13545 persons), aged 20-74, screened in 2003-
2005 in the frame of WOBASZ study. Questionnaire, physical examination and
laboratory data were collected. DS were recognized if person’s score in Beck
Depression Inventory was ≥ 10pts.
Results: Out of screened persons 24% of men and 34% of women had DS.
Persons with DS were older, lower educated, more often had coronary artery dis-
ease (CAD) (men: 15,2% vs 4,0%, p<0.0001; women: 8,8% vs 3,6%, p=0.0007),
arterial hypertension (AH) (men: 49,0% vs 40,0%, p=0.0028; women: 32,9% vs
19,5%, p<0.0001), metabolic syndrome (MS) (men: 32,0% vs 24,0%, p=0.0028;
women: 45,5% vs 28,4%, p<0.0001 and diabetes (men: 14,8% vs 6,1%; women:
11,3% vs 4,0%, p<0.0001). Additionally, persons with DS had significantly lower
knowledge on prevention methods and about 43% of men and 38% of women
with DS knew nothing about prevention compared to 34,0% and 26,0% of per-
sons without DS. Besides both men and women with DS, significantly more of-
ten smoked cigarettes, rarely made a regular physical activity, more often drank
alcohol more than 3 times a week and more often did not take the prescribed
medication.
Conclusions: Persons with depressive symptoms are still growing population all
over the world and still growing group among persons seeking for medical assis-
tance and hospitalization. They had much worse CVD risk profile, more unhealthy
lifestyle and smaller knowledge on prevention methods than persons without de-
pression. So depression is not only the risk factor, but also a significant limiting
factor for prevention.

P543 Psychological distress and its impact on life quality of
patients with multiple cardiovascular pathology

O. Raih, A.N. Sumin. Siberian Branch RAMS Institution Scientific-
Research Institute for Complex Problems of Cardiov. Dis., Kemerovo,
Russian Federation

Purpose: Study the prevalence of type D personality and its impact on the life
quality of patients after myocardial infarction or stroke.
Materials and methods: 850 patients, treated in the Clinic, were examined. The
mean age was 57.7±7.3, females made up 360 (35.5%) and 490 patients were
male (64.5%).All the patients were divided into 4 groups according to the history
of myocardial infarction (MI) or stroke: group 1 (n=280, 40%) included MI patients,
group 2 (n=167, 15%), stroke patients, group 3 (n=149, 11%) enrolled patients
with the history of both MI and stroke and group 4 (n=254, 34%) included coronary
artery disease patients with no history of MI or stroke. The questionnaire DS-14,
comprising NA ("negative affectivity") and SI ("social inhibition") subscales, was
used to assess type D personality. The questionnaire SF36, including GH scale –
general health, PF – physical function and SF –social function, was used to asses
the quality of life.
Results: NA scores were higher in group 1 and 3 (11.9±1.3 vs. 11.4±0.6, re-
spectively), and group 2 and 4 had 8.3±0.4 vs. 9.4±0.5 NA scores, respec-
tively (p<0,005). MI patients with multiple cardiovascular pathology had higher
SI scores (10.3±1.2 vs. 11.6±0.6, respectively). Type D personality was less of-

ten observed in group 2 and group 4 (9.74%, 11.78%) and more often in group 1
and 3 (42.38% vs. 35.1%, respectively) (p=0.0001). GH, PF and SF scores were
significantly lower in group 3 patients (35.2±2.2, 41.0±2.5, 41.3±1.6, respec-
tively) compared with the coronary artery disease patients (71.4±1.3, 73.8±1.2,
59.2±1.3, respectively, p<0.0001 in all of the cases).
Conclusions: The prevalence of type D personality, which is characterized by
the joint tendency towards negative affectivity and the restriction of negative emo-
tions, is higher in patients with multiple cardiovascular pathology. These patients
constitute a high-risk group for an adverse course of systemic atherosclerosis and
require a closer follow-up including programs of psychological correction.

P544 Perceived control and total and cardiovascular
mortality in Eastern Europe: prospective results from
the HAPIEE cohort

M. Bobak1, A. Pajak2, S. Malyutina3, R. Kubinova4, Y. Nikitin3,
H. Pikhart1, A. Peasey1, M. Marmot1. 1University College London,

London, United Kingdom; 2Jagiellonian University, Krakow, Poland; 3Institute of
Internal Medicine, Novosibirsk, Russian Federation; 4National Institute of Public
Health, Prague, Czech Republic

Purpose: Perceived control has been found to be associated with socioeconomic
disadvantage and numerous health outcomes but results on objective outcomes
in cohort studies are sparse. This presentation has two aims: first, to investigate
the association of perceived control with total and cardiovascular disease (CVD)
mortality in eastern European populations, and second, to examine whether per-
ceived control can help explaining the high mortality in Russia.
Methods: The HAPIEE study examined random urban population samples of
men and women aged 45-69 years at baseline (in 2002-05) in Novosibirsk (Rus-
sia), Krakow (Poland) and six Czech towns. Participants provided data on a wide
range of socioeconomic, psychosocial and behavioural factors. Perceived control
was assessed by 10 questions; responses were summed into a score and sub-
jects were divided into quartiles. The cohorts were followed up for mortality using
national and local registers until end of 2008; the mean follow up was 5.0 years.
A total of 10,237 men and 11,672 women with complete data were included in the
analyses.
Results: Among subjects with complete data, the numbers of deaths from all
causes, CVD and coronary heart disease (CHD) were 1207, 406 and 239, re-
spectively. The mean control score was lowest in Russia and highest in Poland.
As the association between perceived control and mortality was similar in men
and women, data from both genders were pooled. In models adjusted for age,
sex and country, the hazard ratios for being in the lowest quartile of control, com-
pared with the highest quartile, for total, CVD and CHD mortality were 1.88 (95%
CI 1.60-2.22), 2.66 (1.95-3.62) and 2.30 (1.56-3.41), respectively. Further adjust-
ment for socioeconomic factors, CVD risk factors and depressive symptoms re-
duced these hazard ratios to 1.51 (1.26-1.81) for total mortality, 1.99 (1.43-2.77)
for CVD mortality and 1.86 (1.22-2.82) for CHD mortality; the largest contribution
to the attenuation was made by socioeconomic factors and depressive symp-
toms. Perceived control made only a small contribution to explaining differences
in mortality between countries. For example, the age-sex adjusted hazard ratio
for Russia vs. Czech Republic for CVD mortality of 2.50 (1.94-3.23) was reduced
to 2.36 (1.83-3.04) by inclusion of control into the model (reduction by 9%).
Conclusions: Low perceived control was significantly associated with increased
total and CVD mortality, although the attenuation of its effect by adjustment raises
a possibility of residual confounding. The contribution of low control to the high
mortality in Russia was small.

P545 New evidence on the effects of acute exposure to
hypobaric hypoxia at high altitude on cognitive
functions

B. Poletti1, A. Lafronza1, F. Solca1, S. Raspelli2, E. Colamartino1,
C. Lombardi3, G. Bilo4, M. Revera4, V. Silani1, G. Parati4. 1Dep. of
Neurology and Lab. of Neuros. - "Dino Ferrari" Center - Univers. of

Milan, Ist. Auxologico, Milan, Italy; 2Applied Technology for Neuro-Psychology
Lab, Istituto Auxologico Italiano, Milan, Italy; 3Dept. Cardiology, Ospedale San
Luca, Istituto Auxologico Italiano, Milan, Italy; 4University of Milan-Bicocca,
Milan, Italy

Purpose: Exposure to high altitude (HA) reduces the amount of oxygen available
to the central nervous system (CNS) and can lead to a wide range of cognitive im-
pairment. Studies of HA can be considered as an ecological model for analysis of
changes in cognitive functions of patients with clinical conditions associated with
hypoxemia. Data previously obtained from HIGHCARE project have shown cog-
nitive changes at HA mostly involving frontal efficiency, and have demonstrated
a greater sensitivity of computerized assessment with respect to traditional neu-
ropsychological measures in these settings. Aim of the present study was to ob-
tain a deeper insight into the cognitive effects of acute exposure to HA hypobaric
hypoxia, by means of computerized measures focused on executive-attentional
efficiency.
Methods: 39 healthy subjects (18 females, 21 males, mean age: 37.15±8.87
years; mean education: 18.71±3.68 years) were enrolled and underwent a short
neuropsychological assessment at sea level (SL) and during acute exposure to
hypobaric hypoxia at 4559 m. Attentional skills and frontal functioning were in-
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vestigated with a computerized neuropsychological battery named TEA (Test for
the Examination of Attention), focusing on attention and frontal functions. A clini-
cal tool for assessing anxiety was also administered. The data so obtained were
correlated with parameters of respiratory and cardiovascular function.
Results: Our data show quantitative differences in cognitive performances be-
tween SL and HA, mainly in some attentional and frontal abilities assessed
by TEA. In particular, at HA a significant increase in reaction times (in msec)
was found in the Alert subcomponent, both without warning (SL 246.71±56.65
vs HA 274.30±56.07; p<0.0001) and with warning (SL 254.6±66.70 vs HA
271.59±60.62; p<0.02); in Divided Attention subcomponent (Auditory task, SL
520.07±77.77 vs HA 545,87±81.11; p<0.01); in Sustained Attention subcom-
ponent, in the 5-10 minutes condition (SL 643.00±128.85; HA 614.86±128.01;
p<0.05) and in the left Incompatibility subcomponent (SL 490.05±104.98; HA
464.23±89.53; p<0.05).
Conclusions: By means of a computerized neuropsychological assessment
even small frontal cognitive changes could be outlined in the hypoxic condition
at HA. In particular, reaction times, more than error assessment, seem more use-
ful to detect the influence of hypoxia over cognitive performance. These results
may have implications also for the cognitive assessment of chronic patients with
diseases associated with hypoxemia.

P546 Increased risk of death in single-living men with
chronic heart failure

S. Mard1, F.E. Nielsen2. 1Herlev Hospital - Copenhagen University
Hospital, Department of Cardiology, Herlev, Denmark; 2Vestre
Hospital, Copenhagen, Denmark

Purpose: To study the impact of single-living on all-cause mortality in patients
with chronic heart failure (HF), and to examine whether this association was mod-
ified by gender.
Methods: This historical cohort study included 637 patients identified by the Dan-
ish National Registers of Patients. All patients fulfilled the European Society of
Cardiology criteria for the diagnosis of HF and were admitted to Herlev University
Hospital during the period 1.07.2005 - 30.06.2007. Cox-proportional-hazard anal-
ysis was used to compute the hazard ratio (HR) of all-cause mortality controlling
for confounding factors. Residual analyses were used to check the assumptions
and the overall model fit.
Results: The median age was 74.9 years and the median follow-up time was 2.9
years. After adjustment for a number of potential confounding factors the risk of
death among single-living patients was significantly increased (HR 1.53; 95% CI
1.19-1.96). A gender stratified analysis of the living arrangements and all-cause
mortality with adjustment for confounding factors showed that the risk of death
was greatest in single-living men (Table 1). Other predictors of death were high
age, diabetes, left ventricualr ejection fraction, previous stroke and severe func-
tional mitral valve regurgiation.

Table 1

Hazard Ratio (95% CI)

Male* living with a partner reference
Female* living with a partner 0.67(0.43–1.05)
Female* living alone 1.15(0.85–1.56)
Male* living alone 1.51(1.12–2.02)

Conclusions: Single-living is an independent risk factor for all-cause mortality in
men with chronic heart failure

P547 Living alone is associated with a poorer prognosis of
incident acute coronary syndrome

A. Lammintausta1 , P. Immonen-Raiha1, J.K.E. Airaksinen1,
M. Ketonen2, J. Torppa3, S. Lehto4, H. Koukkunen5 , Y.A. Kesaniemi6,
P. Karja-Koskenkari7, V. Salomaa3. 1Turku University Hospital, Turku,

Finland; 2North Karelia Central Hospital, Joensuu, Finland; 3National Institute
for Health and Welfare, Helsinki, Finland; 4Kuopio University Hospital, Kuopio,
Finland; 5University of Eastern Finland and Kuopio University Hospital, Kuopio,
Finland; 6University of Oulu, Biocenter Oulu and Oulu University Hospital, Oulu,
Finland; 7Oulu University Hospital, Oulu, Finland

Purpose: To determine whether living alone vs. living with a spouse is associated
with a poorer prognosis in cases of first acute coronary syndrome (ACS).
Methods: The population-based FINAMI Myocardial Infarction register recorded
2,526 cases of incident ACS among men and women aged 35-64 years in Finland
in 1993-2002. Record linkage with the files of Statistics Finland provided us with
information on sociodemographic characteristics prior to the event. Case fatality
(CF) was determined as the proportion of fatal events of all events at different
points in time (before hospital, 28 days and one year) after the onset of the event.
Results: CF of men and women living alone was significantly higher at all time
points than the CF of men and women living with someone (Table). No differ-
ences by sociodemographic characteristics were observed in the proportions of
patients reaching the hospital in less than 4 hours after the onset of symptoms.
However, 20% (95% CI 16-23) of men living alone received thrombolysis, while
the proportion was 31% among men living with one person (95% CI 28-34) or
more (95% CI 28-35). No such differences were found among women. The pro-

portions of patients undergoing revascularization during the first 28 days did not
differ by sociodemographic characteristics, either.

Table 1. CF (%) of incident ACS among 35-64 year-old men and women according to household
size in the FINAMI Register during 1993-2002. The 95% CIs in parenthesis

Household size Before hospital 0–27 days 0–365 days

Men >2 people in household 23 (20, 27 ) 31 (28, 35) 33 (29, 37)
2 people in household 23 (20, 26) 31 (28, 34) 34 (31, 37)

living alone 41 (36, 45) 49 (44, 54) 52 (48, 57)
Women >2 people in household 10 (5, 16) 21 (14, 28) 24 (16, 32)

2 people in household 14 (9, 18) 25 (19, 31) 28 (21, 34)
living alone 32 (24, 39) 43 (35, 51) 45 (37, 53)

Conclusions: Single living is associated with a higher CF of incident ACS. Most
of this difference seems to be due to a greater proportion of sudden prehospital
coronary deaths among people living alone but the differences remained signifi-
cant at least until one year after the onset of the event. The differences cannot be
fully explained by delays in hospitalization or differences in access to thrombolysis
or revascularization.

P548 Socioeconomic gradients in cardiovascular risk factor
prevalence and screening, and in knowledge of
determinants of cardiovascular disease, in rural India

M.J. Zaman, A. Patel, S. Jan, G. Hillis, B. Neal, C.K. Chow. The
George Institute for Global Health, Sydney, Australia

Background: There is little information on the socioeconomic patterning of car-
diovascular (CV) risk factors in under-resourced rural areas of developing coun-
tries. The objective of this analysis was to investigate the socioeconomic pattern-
ing of CV risk factors, screening and knowledge of CV risk determinants in a rural
Indian population.
Methods: Participants were an age- and sex stratified random sample of 4535
adults from twenty villages in rural Andhra Pradesh. Information on education,
CV risk factors, screening and knowledge were obtained from a structured ques-
tionnaire and brief physical examination. Information on socioeconomic position
(SEP, educational level), was ascertained through questionnaire.
Results: Tobacco use was more common in lower SEP individuals. Diabetes,
overweight, physical inactivity, previous vascular disease, family history of vas-
cular disease and hypertension were more common in higher SEP individuals.
Lower SEP individuals were less likely to have received blood pressure, diabetes
or cholesterol screening and were less knowledgeable of nine CV risk determi-
nants (all p<0.001).

Percentage with risk factors/screening

Educated No education Age-adjusted p-value

N 2,385 2,150 –
Age (mean, SD) 48.3(13.5) 50.6 (13.6) <0.001
Current smoker 22.3 29.0 <0.001
Diabetes 16.9 12.6 <0.001
Hypertension 30.6 29.0 0.001
BMI>25 27.8 16.3 <0.001
Physical inactivity 45.8 38.1 <0.001
Family history of CVD 18.2 10.7 <0.001
Previous vascular disease 8.2 6.1 <0.001
Blood pressure checked 71.8 65.8 <0.001
Blood sugar checked 41.7 35.2 <0.001
Cholesterol checked 8.1 2.5 <0.001

Percentage of those with risk factors, and blood pressure, blood sugar and cholesterol checks,
by level of education.

Conclusion: While CV risk factors (except smoking) remain less in lower SEP in
rural India, this study indicates that those with lower SEP are poorly equipped to
address the rising burden of chronic disease in India.

P549 Low socioeconomic status is a significant predictor of
incidental stroke risk in Chinese population from a
prospective cohort study in Beijing

T.R. Guan1, X.H. Zhang2 , L.G. Dong3, S.Y. Wang3, R.P. Zheng3 ,
L.S. Liu1. 1Hypertension League Institute, Beijing, China, People’s

Republic of; 2The Chinese University of Hong Kong, Faculty of Medicine - Prince
of Wales Hospital, Hong Kong, Hong Kong SAR, People’s Republic of China;
3Gucheng Shougang Hospital, Beijing, China, People’s Republic of

Background and objectives: The association between socioeconomic status
(SES) and the risk of stroke is a combined effect of the knowledge and practice
of health protection, accessibility to the health care services and early life de-
velopment on the disease. The inverse associations are usually reported from
high-income countries while positive associations are more likely to be observed
from low-income countries. We aim to estimate the impact of SES (measured
with education level and household income) on the risk of stroke using data from
a prospective cohort study in China.
Methods: The cohort incepted in 2004 with 2367 volunteers (50.5% women,
mean age 59y) in west suburban of Beijing in 2004 and followed up till the end of
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2008. The data were collected with the interviewer- administered questionnaire
for the socio-demographic information and medical history. Blood pressure (BP),
body height and weight and blood lipids, glucose, creatinine etc were measured
at baseline. The incidental event of stroke was recorded during the follow-up. The
hazard ratios (HR) of stroke for each SES group compared to the lowest SES
group were estimated using the Cox model and controlled for conventional car-
diovascular risk factors.
Results: The incidence of stroke in this cohort was 6.1 per 1000 person-year.
Compare to the lowest SES group, the HR was 0.35 (0.13-0.91) for the highest
SES group, 0.45 (0.18-1.10) for the second SES group and 0.69 (95%CI: 0.36-
1.32) for the third SES group, after controlling for age, baseline BP, ever smoking,
history of cardiovascular diseases, diabetes or renal disease, and stratified by
sex; p<0.002 for trend test.
Conclusion: People with less education and lower income are at an increased
risk of developing stroke in China. More efforts should be put on the less privi-
leged populations to prevent stroke in economically emerging countries.

P550 British south Asians have nocturnal onset of
myocardial infarction compared to morning onset of
their white counterparts

P.K. Kong1, R. Ahmad2, M. Badri2, D.L. Connolly2, R. Davis2,
J. Khan3, T. Millane3, C. Varma3, G.Y.H. Lip3. 1Hospital Pulau Pinang,

Georgetown, Pulau Pinang, Malaysia; 2Sandwell General Hospital, Birmingham,
United Kingdom; 3City Hospital, Birmingham, United Kingdom

Objectives: The morning peaking of myocardial infarction may not apply to pa-
tients of Indian subcontinent origin (Asians). We compared British Asians with
their White counterparts in symptom onset times (symptom times) and hospital
presentation times (door times) for ST-elevation myocardial infarction (STEMI).
Methods: The symptom times of consecutive patients undergoing primary angio-
plasties from August 2003 to October 2009 were grouped in six 4-hourly intervals.
Likewise was performed on door times. White to Asian ratios were obtained for
total sample & for each interval. Odds ratios (OR) were calculated for odds for
Whites to Asians in one interval relative to odds for Whites to Asians in the re-
maining five intervals.
Results: There were 605 Whites and 184 Asians. Of these, 514 (85%) Whites
and 159 (86%) Asians (ie White to Asian ratio 3.2) with symptom times and door
times were analysed. For any interval, ratio >3.2 suggested higher number of
Whites than expected and < 3.2 suggested higher number of Asians than ex-
pected.
Whites had the highest ratio 4.8 and OR 1.61 (95% CI 0.97-2.66, p 0.077) in
interval 0401-0800 for symptom times. They had the highest ratio 4.2 and OR
1.42 (95% CI 0.94-2.15, p 0.108) in interval 0801-1200 for door times.
Asians had the lowest ratio 1.9 and OR 0.55 (corresponding to highest Asian to
White ie reciprocal OR 1.81, 95% CI 1.05-3.11, p 0.043) in interval 2001-2400
for symptom times. They had the lowest ratio 1.7 and OR 0.47 (corresponding
to highest Asian to White ie reciprocal OR 2.11, 95% CI 1.23-3.60, p 0.008) in
0001-0400 interval for door times.
Conclusions: British South Asians are more likely to develop and present with
STEMI during night time. This is in contrast to their White counterparts whose
morning onset is in keeping with literatures. This difference suggests possible
benefits of altering the timing of cardiac medications to cover the at-risk period
and providing out-of-hours interpreters in Asian languages.

P551 Female gender is only in elderly patients a significant
predictor for mortality after coronary stent implantation

I.K. Reindl, M. Schlitt, A. Vogt, A. Schoelmerich, F. Pollner, U. Raaz,
L. Maegdefessel, M. Buerke, K. Werdan, A. Schlitt. Martin Luther
University of Halle-Wittenberg, Department of Cardiology, Halle,

Germany

Background/objective: Female gender is discussed to be a major issue of out-
come in patients with symptomatic coronary heart disease (CHD). Clinical signif-
icance of coronary risk factors was discussed as a potential cause.
Methods: We retrospectively assessed 1,809 consecutive CHD-patients who had
undergone PCI in the Department of Medicine III of the University. Kaplan-Meier-
analyses with log rank test and Cox regression analyses on predefined models
regarding the primary endpoint of all-cause mortality were performed. Univariate
analyses investigated the influence of gender on the primary endpoint. Multivari-
ate analyses included the classic risk factors (BMI, smoking, diabetes mellitus,
hypertension, dyslipidemia and family history for CHD).
Results: Follow-up data concerning the primary endpoint of death was complete
for 1,726 patients (95.6%). Kaplan-Meier analysis including all patients showed a
significant increase in the incidence of the primary endpoint in females in compar-
ison to males (25.6% of 526 females died during the mean follow-up of 137±61
weeks in comparison to 20.0% of 1,202 males, p=0.011). However, in multivari-
ate Cox regression model female gender was no longer a predictor for death
(p=0.834), whereas age was (p<0.001).
For further evaluation, we compared females and males regarding baseline vari-
ables and found as a major difference that females were significantly older than
males (70.5±10.3 years of age females vs. 64.3±11.2 males).
Thus, we hypothesized that age is a major confounder for the influence of gender

on outcome and performed further analyses after stratification by median of age
(67.4 years).
Now, in univariate analyses female gender was significantly related to primary
endpoint only in patients with an age above the median (p=0.010), this remained
stable also in multivariate analyses including classical risk factors (OR 1.347,
95%CI 1.017-1.784, p=0.037). In younger patients gender was not a predictor for
outcome (p=0.418).
Conclusion: In our single center study older females with an age above 67 years
are at higher risk for dying after coronary stent implantation than men, whereas
younger females were not.

P552 Birth prevalence of congenital heart disease;
meta-analysis on geographical differences

D. Van Der Linde1, E.E.M. Konings1, M.A. Slager1, M. Witsenburg1,
W.A. Helbing2, J.J.M. Takkenberg3 , J.W. Roos-Hesselink1. 1Erasmus
Medical Center, Department of Cardiology, Rotterdam, Netherlands;

2Erasmus Medical Center, Department of Paediatric Cardiology, Rotterdam,
Netherlands; 3Erasmus Medical Center, Department of Cardio-Thoracic Surgery,
Rotterdam, Netherlands

Purpose: With an estimated birth prevalence of 8 per 1000 live births, congenital
heart disease (CHD) is the most common form of congenital abnormalities. Vari-
ation in the birth prevalence of CHD worldwide has been suggested; however a
complete overview is missing.
Methods: On September 23rd 2010 a PubMed literature search was conducted
with the search terms: "heart defects, congenital/epidemiology" and "incidence"
and "prevalence". Weighted averages of CHD birth prevalence per continent and
World Bank income groups were calculated using the generic inverse variance
method and compared with a Chi square test.
Results: Including 131 articles, a total population of 25,172,760 live births was
studied of which 166,899 were diagnosed with CHD. Significant geographical
differences were found (Figure 1). The reported CHD birth prevalence in Eu-
rope was significantly higher than in North America (8.0 vs. 5.6/1000 live births;
p<0.001). Asia reported the second highest CHD birth prevalence (7.3/1000),
with relatively more right and less left ventricular obstructive lesions. Worldwide,
VSD was the most common CHD type (2.6/1000), followed by ASD, ductus and
pulmonary stenosis (resp. 1.6, 0.9 and 0.5/1000). CHD birth prevalence in high
income countries was 7.6/1000 live births, significantly higher than upper middle
income (7.2/1000; p=0.041), lower middle income (3.3/1000; p<0.001) and low
income countries (1.3/1000; p<0.001).

Birth prevalence of CHD per continent.

Conclusions: Major geographical differences in the reported CHD birth preva-
lence exist. Data about CHD birth prevalence in Africa and low income countries
are scarce and probably less reliable. Observed differences may be of genetic,
environmental, socio-economical or ethnic origin, and need further investigation
in order to tailor the management of this global health problem.

P553 Does level of education compromise
symptom-to-first-medical-contact time amongst STEMI
patients?

S. Fournier, O. Muller, N. Lauriers, E. Eeckhout. University Hospital
Center Vaudois (CHUV), Department of Cardiology, Lausanne,

Switzerland

Background: One of the major objectives of the European "Stent For Life" initia-
tive is to ensure equal access to percutaneous coronary intervention (PCI) for all
STEMI patients. It is well known that the "symptom-to-first-medical-contact" time
strongly affects prognosis. The impact of educational factors on this critical time
period is poorly known.
Aim: To evaluate the impact of educational factors on the "symptom-to-first-
medical-contact" time in the state of Vaud area (Switzerland) in patients receiving
primary PCI for STEMI.
Method: Retrospective observational study of all STEMI patients (n=402) ex-
tracted from our primary PCI hospital’s database between 01-01-2009 and 06-
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31-2010. The main exclusion criteria were a "symptom-to-first-medical-contact"
time >12 hours or other diagnosis at angiography. 352 patients were finally in-
cluded. Times at onset of symptoms and at admission were retrieved from the
patients’ record files. The Swiss official education’s grading system was used to
classify patients into 2 educational levels.
Results: A "symptom-to-first-medical-contact" time ≤2 hours had been recorded
for a majority of patients with a High Education Level (HEL) but only for a minor-
ity of patients with a Low Education Level (LEL) (59.5% vs 41.4% respectively;
p<0.05). In a sub-group of patients (n = 88), the exact "symptom-to-call" time was
available (median = 55 minutes). A "symptom-to-call" time ≤55 minutes had been
recorded for a majority of HEL but only for a minority of LEL (57.1% vs 35.9%
respectively; p<0.05).

Conclusion: In the state of Vaud, a High Education Level is associated with
shorter "symptom-to-first-medical-contact" and "symptom-to-call" times. There-
fore, health education and prevention should particularly focus on the population
with a low level of scholar education.

P554 Differential lipid profiles according to ethnicity in the
heart of Soweto study cohort of de novo presentations
of heart disease

K. Sliwa1, J. Lyons2, M.J. Carrington2, S. Pretorius3, S. Stewart2.
1(1)Hatter Institute for Cardiovascular Research, Groote Schuur

Hospital, University of Cape Town, Cape Town, South Africa; 2Baker IDI Heart
and Diabetes Institute, Melbourne, Australia; 3Soweto Cardiovascular Research
Unit, Johannesburg, South Africa

Background: Historically low levels of atherosclerotic forms of cardiovascular
disease (CVD) have been reported in sub-Saharan Africa. With epidemiological
transition, this balance may well change; particularly among urban-dwelling, black
Africans consuming more saturated fats and exercising less.
Methods: Hospital services the black African community of 1.1 million people in
Soweto, South Africa. A clinical registry captured data from all de novo cases of
heart disease presenting to the Cardiology Unit during 2006 - 2008. We examined
fasting lipid profiles in 1,798 patients according to their ethnic/cultural background.
Results: The cohort comprised 1798 black Africans (61% female, aged 57±14
years), 138 Caucasians (37% female, aged 58±13 years), 131 Indians (49% fe-
male, aged 59±12 years) and 86 of mixed ancestry (41% female, aged 56±12
years). Consistent with different patterns in communicable (e.g. rheumatic heart
disease) versus non-communicable (e.g. hypertensive heart disease) forms of
heart disease, as shown in Figure 1 there were clear gradients in respect to the
distribution (frequency of mean ± sd) of total cholesterol, low-density lipids (LDL)
cholesterol and triglycerides, but not high-density lipids (HDL). Adjusting for age
and sex, black Africans were significantly less likely to record a total cholesterol of
>4.0 mmol/L compared to all other races (OR 0.27, 95% CI 0.17 - 0.40; Africans
versus Indians).

Figure 1

Conclusion: These data confirm ethnic differences in the lipid profiles of de
novo heart disease patients in Soweto, South Africa; reflecting differential pat-
terns of disease in the region. Primary and secondary prevention strategies (e.g.
the polypill) in the region need to adjust to the ethnic/cultural profile of target indi-
viduals and communities.

P555 The role of ethnicity on clinical outcome of women with
premature coronary artery disease after percutaneous
coronary intervention

A.S. Koh, L.M. Choi, L.L. Sim, J.W.C. Tan, T.H. Koh, S. Chia. National
Heart Centre, Singapore, Singapore

Background and aim: Women account for a significant proportion of all
cardiovascular-related deaths in our multi-ethnic society. Previous registry data
have suggested that ethnic differences in clinical outcome exist following percuta-
neous coronary intervention (PCI). It is not known if women from different ethnic
backgrounds below the age of 65 years with premature coronary artery disease
demonstrate similar differences in clinical outcome. Therefore, we aim to examine
the differences in clinical outcome following PCI between women aged below 65
years and those above 65 years of age.
Methods: We prospectively collected data on consecutive patients with CAD who
underwent PCI. Baseline clinical characteristics including cardiovascular risk fac-
tors of hypertension, hyperlipidemia, diabetes mellitus, smoking and family history
of premature coronary artery disease as well as patient follow up data were ob-
tained from medical records or telephone follow-up. Primary outcomes were ma-
jor adverse cardiovascular events (MACE) of myocardial infarction (MI), repeat
revascularization and all-cause death at one month and six months.
Results: Out of 7889 patients, we identified 2137 females with CAD (mean age
65 years, SD 10). There were more ethnic Chinese (68%), compared to Malays
(15%), Indians (13%) and other races (4%). 953 (45%) were aged 65 years and
below. Compared to women above 65 years old, a family history of premature
CAD was associated with premature CAD [OR 3.61 95%CI 2.51-5.18 p<0.001
(27% vs. 73%)]. Women below 65 years were more likely to have MI at one month
[OR 10.1 95% 1.26-81.1 p=0.013 (89% vs 11%) compared to older women. After
adjusting for risk factors, Indian women below 65 years had higher rates of MI and
repeat revascularization at one month [OR 26.6 95%CI 6.59-107.6 p<0.001 (4%
vs 0.2%); OR 3.07 95%CI 1.60-5.88 p=0.02 (8% vs 3%)] as well as six month
composite MACE (OR 2.15 95%CI 1.34-3.46 p=0.003) compared to older Indian
women.
Conclusion: Women who develop premature coronary artery disease are at
risk of early cardiac events after PCI. Amongst the Asian subpopulations, Indian
women with premature CAD have the highest risk.

P556 Economic impact of smoking cessation among
motivated quitters in Norway

V. Gundersen, S. Lunde. Pfizer Norway AS, Oslo, Norway

Background: Tobacco use is the most important health-risk that can
be prevented, and an important cause of premature death. More than

10% of all deaths from cardiovascular disease (CVD) are due to smoking. After
diagnosed CVD, around 50% of smokers continue to smoke. Smoking cessation
(SC) is potentially the most cost-effective life-saving intervention for patients with
CVD, and costs of interventions for SC are small in comparison with the long-term
benefits both in terms of prevention, mortality, morbidities and treatment costs for
smoking-related diseases. The purpose of this study is to explore the economic
impact of SC by treating motivated quitters with varenicline (Champix).
Method: An Excel-based model was developed to compute per-member-per-year
costs associated with SC among motivated quitters in general population. The
model assumes that smokers make only one SC attempt using varenicline. Model
inputs on smoking-related costs were 80 billion NOK per year and 2-3 billion NOK
reduced costs per year per % reduction in smoking prevalence, both in accor-
dance with cost data from the Norwegian Health Directorate. Inputs included also
smoking prevalence, drug costs and the proportion of motivated quitters. Nor-
wegian statistics on smoking prevalence, Medline search for statistics regarding
motivated quitters and varenicline effect as shown by the Norwegian Knowledge
Center for Health Services (NKCHS). The primary model outcome will be costs
of treating with varenicline and costs avoided.
Result: If 50.000 of 900.000 Norwegian daily smokers use varenicline in one SC
attempt, 13.000 will remain smoke free after one year. This will reduce the smok-
ing prevalence in Norway by 1.4%. Since reduced costs per year per % reduction
in smoking prevalence is 2-3 billion NOK, the cost-effectiveness is substantional
as treatment cost for medicines is 115 million NOK. Net gain from SC in motivated
quitters amount to 2.8-4.2 billion NOK in year one. Assuming the applied average
cost is too high, the model predicts a "first year break even cost" of 8.800 NOK
per patient.
Conclusion: Our analysis demonstrates that the alarmingly high smoking-related
costs can be influenced by significant cost savings already in year one. Reduced
smoking prevalence, also among smokers with CVD, will have substantial short-
and long-term cost-effects as both disease progression and smoking related CVD
deaths will be influenced, and the CVD related treatment costs will be reduced.
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P557 Type-2 diabetes and hypogylcaemia - insights from the
6 months prospective DiaRegis follow-up

D. Tschoepe1 , P. Bramlage2, C. Binz3, M. Krekler3, T. Plate4,
E. Deeg5, A. Gitt5. 1Heart and Diabetes Center NRW, Ruhr-University
of Bochum, Bad Oeynhausen, Germany; 2Institute for Cardiovascular

Pharmacology and Epidemiology, Mahlow, Germany; 3Bristol Myers Squibb,
Medical Department, Munich, Germany; 4AstraZeneca, Medical Department,
Wedel, Germany; 5Institut fur Herzinfarktforschung Ludwigshafen an der
Universitat Heidelberg, Ludwigshafen, Germany

Purpose: To investigate the risk of therapy associated complications such as
hypoglycaemia in patients with type-2 diabetes when treatment is intensified.
Methods: Prospective registry of pts with type-2 diabetes insufficiently controlled
on oral mono- or dual antiabetic therapy and intensification of therapy at baseline.
Comparison of patients with and without hypoglycaemia and 6 months follow-up.
Results: 409 out of 3808 (10.7%) had hypoglycaemia within the last 12 months.
Patients with hypoglycaemia had lower blood glucose and frequent co-morbidity
(heart failure/depression). They received less metformin and more sulfonylureas
(SU). SU was frequently dismissed as a result (44.5 prior vs. 18.6% after ther-
apy change), while SU prescription did not change significantly among pts with-
out hypoglycaemia. Further insulin (26.7 vs. 16.1%; p<0.0001) and DPP-4 in-
hibitors (29.8.vs. 39.9%; p<0.0001) were frequently introduced at baseline. After
a 6 months follow-up 25% of patients with previous hypoglycaemia had recurrent
events (6.5% in pts without prior hypoglycaemia; p<0.0001). In patients with hy-
poglycaemic events during the 6 month follow-up there was a higher use of insulin
(45.6 vs. 14.6%; p<0.0001). In contrast, the DPP-4-inhibitors use was lower (17.4
vs. 41.1%; p<0.0001). Incident unstable angina (1.0 vs. 0.3; p<0.05), peripheral
neuropathy (8.4 vs. 4.3; p<0.001) and non-proliferative retinopathy (2.6 vs. 1.2;
p<0.05) were more frequent in patients with prior hypoglycaemia.

Patients with or without hypogylcaemia

With hypoglycaemia Without p-value

HbA1c (%) 7.2 7.4 <0.0001
Fasting blood glucose (mg/dl) 133 143 <0.0001
Postprandial blood glucose (mg/dl) 172 186 <0.0001
Heart failure (%) 16.4 9.1 <0.0001
Relevant depression (%) 12.0 4.6 <0.0001
Metformin prior / after enrolment (%) 78.0 / 78.7 84.8 / 85.2 <0.001 / <0.001
Sulfonylureas prior / after enrolment (%) 44.5 / 18.6 26.9 / 27.2 <0.0001 / <0.001
DPP-4 inhibitors prior / after enrolment (%) 3.2 / 29.8 5.1 / 39.9 0.08 / <0.0001

Conclusions: Hypogylcaemia is a frequent complication of antidiabetic therapy,
especially in patients receiving sulfonylureas. It is associated with co-morbid heart
failure and with incident morbidity during follow-up.

P558 Nearly doubled rate of hypoglycemia in diabetic
patients with heart failure in clinical practice: results of
DiaRegis

A.K. Gitt1, P. Bramlage2, C. Binz3, M. Krekler3, T. Plate4,
E. Deeg1, D. Tschoepe5 . 1Herzzentrum Ludwigshafen, Institut für

Herzinfarktforschung Ludwigshafen an der Universität Heidelberg, Ludwigshafen
am Rhein, Germany; 2Institute for Cardiovascular Pharmacology & Epidemiology,
Mahlow, Germany; 3BMS, Munich, Germany; 4AstraZeneca, Wedel, Germany;
5Heart and Diabetes Center NRW, Bad Oeynhausen, Germany

Background: Patients with type 2 diabetes have an increased risk of heart failure
(HF). However data on the co-morbidity burden and in particular the incidence of
hypoglycaemia are scarce.
Methods: DiaRegis is a German prospective registry including patients with type-
2 diabetes treated with oral mono- or dual anti-diabetic combination therapy in
2009/2010. We examined differences in co-morbidity and the incidence of hypo-
glycaemia in diabetic outpatients with and without heart failure.
Results: Of 3,746 patients, 9.9% had HF. Median (IQR) age was 66.0 (57.7-72.9)
years, 46.8% were female. HF patients were older, had a longer diabetes dura-
tion and more co-morbidities. Hypoglycaemia was significantly more frequent in
patients with heart failure in the 12 months preceding enrolment, which was most
pronounced for those requiring medical assistance and help from 3rd persons.
They received less metformin (Met) in monotherapy and more sulfonylureas (SU),

Abstract P555 – Table 1. Performance of the tested risk scores

Risk Score AROC (95% CI) Kappa (95% CI) Sensitivity (95% CI) Specificity (95% CI) Positive Predictive Value (95% CI) Negative Predictive Value (95% CI)

Balkau et al. (C) 76.3 (73.1–79.5) 0.095 (0.038–0.152) 10.1 (6.0–15.6) 97.4 (96.8–98.0) 18.5 (11.1–27.9) 94.9 (94.0–95.6)
Kahn et al. (C) 79.2 (76.0–82.3) 0.209 (0.152–0.266) 32.5 (25.5–40.2) 93.2 (92.2–94.1) 21.8 (16.9–27.4) 95.9 (95.1–96.6)
Griffin et al. (C) 79.9 (76.9–82.9) 0.199 (0.154–0.243) 50.9 (43.1–58.6) 86.3 (85.0–87.5) 17.8 (14.5–21.6) 96.8 (96.0–97.4)
Wilson et al. (CB) 83.0 (79.9–86.1) 0.123 (0.059–0.186) 8.9 (5.1–14.2) 99.1 (98.6–99.4) 35.7 (21.6–52.0) 94.9 (94.1–95.7)
Swiss Diabetes Association (C) 84.7 (82.2–87.2) 0.253 (0.201–0.305) 49.7 (41.9–57.5) 90.0 (88.9–91.1) 22.5 (18.4–27.1) 96.8 (96.1–97.5)
FINDRISC (C) 85.1 (82.7–87.6) 0.251 (0.207–0.294) 65.7 (58.0–72.8) 85.2 (83.8–86.5) 20.6 (17.3–24.3) 97.7 (97.0–98.2)
Kahn et al. (CB) 89.9 (87.9–91.9) 0.339 (0.278–0.399) 49.1 (41.4–56.9) 93.7 (92.8–94.6) 31.4 (25.9–37.4) 96.9 (96.2–97.5)

Abbreviations: C, clinic; CB, clinic + biology. Score references: Balkau et al. Diabetes Care (2008) 31:2056; Kahn et al. Ann Intern Med (2009) 150:741; Griffin et al. Diabetes Metab Res Rev (2000)
16:164; Wilson et al. Arch Intern Med (2007) 167:1068; Swiss Diabetes Association: www.diabetesgesellschaft.ch; Lindström et al. Diabetes Care (2003) 26:725-731.

both drugs known to interfere with the incidence of heart failure. After enrolment,
more patients with HF received insulin treatment. Hypoglycaemic events were
50% more frequent in patients with HF during the 6 months prospective follow-
up. Patients with HF more often had vascular adverse events during the 6 months
follow-up.

Diabetes and heart failure

Heart failure (n=370) No heart failure (n=3376) p-value

Age (years) 73 65 <0.0001
Diabetes duration (%) 6.2 5.5 <0.05
Hypertension (%) 95.4 83.1 <0.0001
Coronary heart disease (%) 52.9 13.8 <0.0001
Stroke/TIA (%) 9.5 4.1 <0.0001
Periph. arterial disease (%) 15.6 4.9 <0.0001
Auton. neuropathy (%) 7.2 2.9 <0.0001
Met prior enrolment (%) 76.8 85.0 <0.000
SU prior enrolment (%) 32.7 28.3 0.07
DPP4-inh. prior enrolment (%) 7.3 4.7 <0.05
Insulin start at baseline (%) 21.4 16.6 <0.05
Hypoglycaemia last 12 months (%) 17.8 10.0 <0.0001
Requ. 3rd persons help (%) 2.7 0.7 <0.0001
Requ. med. assistance (%) 2.1 0.5 <0.0001
6 months stroke/TIA (%) 1.4 0.3 <0.01
6 months unstable angina (%) 2.3 0.2 <0.0001
6 months PCI (%) 1.1 0.2 <0.01
6 months periph. angioplasty (%) 2.0 0.4 <0.0001
Hypoglycamia 6 month FU (%) 12.1 8.1 <0.05

Conclusions: Patients with type 2 diabetes and heart failure have a substantially
increased co-morbidity burden compared to patients without heart failure and re-
port to have experienced nearly twice as much episodes of hypoglycaemia, es-
pecially those requiring medical assistance. Particular attention should be given
to an appropriate pharmacotherapy.

P559 Validation of type 2 diabetes risk scores in Switzerland
(CoLaus study)

R. Schmid1, P. Vollenweider2, G. Waeber2 , P. Marques-Vidal1.
1University Institute of Social and Preventive Medicine Lausanne
(IUMSP), Lausanne, Switzerland; 2CHUV and Faculty of Biology and

Medicine, Department of Medicine, Internal Medicine, Lausanne, Switzerland

Purpose: Numerous risk scores for Type 2 diabetes have been recently devel-
oped, but few have been validated locally. The aim of this study was to validate
various Type 2 diabetes risk scores in the Swiss population.
Methods: Prospective study conducted in 3,060 non-diabetic participants (44.6%
men, mean age 52.6±10.6), followed for 5 years. The Area under the ROC curve
(AROC), sensitivity, specificity, negative and positive predictive values were as-
sessed for seven published risk scores including clinical and biological variables.
Results: 169 patients (5.5%) developed Type 2 diabetes during follow-up. Over-
all, most risk scores had a high AROC, which ranged between 76.1 and 89.9%
(see table). They also presented a high specificity (85.2 to 99.1%) and a high
negative predictive value (94.8 to 97.7%). Conversely, their sensitivity was rather
low (10.1 to 65.7%), which was also the case for their positive predictive values
(17.8 to 35.7%). The highest AROC was found using clinical + biological score
from Kahn et al. (89.9%) followed by the clinical FINDRISC score (85.1%), and
the online score from the Swiss Diabetes Association (84.7%)
Conclusions: Risk score from Kahn et al. can be used for the best accuracy
in prediction of Type 2 Diabetes in Switzerland. However, the clinical FINDRISC
score may be more convenient for preventive screening.

P560 Genetic markers do not improve type 2 diabetes
prediction in the CoLaus study

R. Schmid1, P. Vollenweider2, G. Waeber2 , P. Marques-Vidal1.
1University Institute of Social and Preventive Medicine Lausanne
(IUMSP), Lausanne, Switzerland; 2CHUV and Faculty of Biology and

Medicine, Department of Medicine, Internal Medicine, Lausanne, Switzerland

Purpose: To assess the extra clinical value of genetic risk scores in predicting
the occurrence of Type 2 Diabetes.
Methods: Prospective study conducted in 2,113 participants (44.7% men, mean
age 52.9±10.7) free from diabetes at baseline, followed for 5 years. Different
genetic risk scores for diabetes were computed using published data. Their pre-
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dicting effect was assessed separately after adjustment for an established risk
score including clinical and biological variables.
Results: 112 participants (5.3%) developped type 2 diabetes during follow-up.
On bivariate analysis, no differences were found between diabetic and nondia-
betic participants for all genetic scores studied. After adjusting for a clinical and
biological risk score, no improvements were found regarding the area under the
ROC curve (AROC), sensitivity, specificity and predictive values (see table).

Risk Score Odds ratio (95% CI) AROC Sensitivity Specificity PPV NPV Gain
(%) (%) (%) (%) (%)

Kahn et al. 1.10 (1.09-1.11) 89.8 7.1 99.2 33.3 95.0 –
+ Lin et al. (unweighted) 1.07 (0.97-1.17) 89.9 8.9 99.2 38.4 95.1 0.1
+ Lin et al. (weighted) 1.45 (0.66-3.20) 89.9 7.1 99.2 34.7 95.1 0.1
+ Meigs et al. 1.07 (0.98-1.17) 90.1 7.1 99.1 32.1 95.1 0.2
+ Lyssenko et al. 1.01 (0.91-1.12) 89.9 7.1 99.2 33.3 95.1 0.1
+ Shared SNPs by Lin,

Meigs, and
Lyssenko (9) 1.13 (1.00-1.29) 89.9 8.9 99.3 41.6 95.1 0.1

+ All SNPs used in Lin, Meigs,
and Lyssenko (24) 1.03 (0.97-1.10) 90.1 6.2 99.2 30.4 94.9 0.1

PPV, Positive predictive value; NPV, Negative predictive value. Score references: Kahn et al. Ann
Intern Med (2009) 150:741; Lin et al, Diabetologia (2009) 52:600; Meigs et al, N Engl J Med
(2008) 359:2208; Lyssenko et al, N Engl J Med (2008) 359:2220;.

Conclusions: In this study, adding genetic information to a clinical + biological
risk score does not seem to improve prediction of type 2 diabetes. Further studies
or follow-up time may be needed to precisely assess the importance of genetic
scores in predicting type 2 diabetes risk.

P561 Gap between the recommendations of the European
Society of Cardiology and clinical practice for diabetic
patients in primary health care

R. Nikolic1, A. Tomic1 , A. Culafic2, D. Pejic1, D. Atijas1. 1Primary
health care center Doboj, Doboj, Bosnia and Herzegovina; 2Primary

health care center, Banja Luka, Bosnia and Herzegovina

Purpose: Evaluate the implementation of the recommendations of the European
Society of Cardiology (ESC) in patients with diabetes mellitus in the counseling
center of the family medicine. department.
Methods: A retrospective study was conducted for diabetic, aged over 18 and
taking insulin therapy, that regularly visited the diabetes counseling center in
2009-10. Data on BMI, blood pressure, fasting glucose, HbA1c, smoking status,
diabetic foot examination and pharmacologic therapy was analyzed in relation to
ESC guidelines for prevention. Lipid status was not included because the data in
patient files was incomplete.
Results: 421 diabetic patients (43.9% men, 56.1% women) came for regular
follow-ups of HbA1c and counseling. HbA1c levels ≤6.5% were achieved in
56 (13.3%) patients, with the mean level of 6.2%. HbA1c levels >6.5% were
present in 365 (86.7%) patients, with the mean level of 8.6%. Fasting glucose
levels < 6 mmol/l were reached in 34 (8.1%) patients, with the mean level of
4.9 mmol/l. Fasting glucose levels ≥ 6 mmol/l were found in 387 (91.9%) pa-
tients, with the mean level of 9.7 mmol/l. Well-controlled blood pressure levels
< 130/80mmHg were present in 173 (41.1%) patients (mean level 122/79), 49
(28.3%) of them taking antihypertensive therapy. 248 (58.9%) patients had blood
pressure ≥130/80mmHg (mean level 152/91), among them 166 (66.9%) are tak-
ing antihypertensive therapy. Out of 215 patients taking antihypertensive therapy
181 (84.2%) are taking ACE inhibitors, 1 (0.5%) angiotensin II receptor block-
ers, 37 (17.2%) Ca antagonists, 27 (12.6%) beta blockers, 30 (14.0%) diuret-
ics. Aspirin is used by 42 (10.0%) patients and statins by 18 (4.3%). Some of
them are taking antiarrhythmic drugs, nitrats and digoxin. 103 (24.5%) patients
had normal body mass index (BMI) ranging from 18.5 to 24.9 (mean level 22.8),
while 318 (75.5%) patients were overweight with BMI >25 (mean level 30.2).
There were 201 (47,7%) patients with all elevated parameters (blood pressure
>130/80mmHg, BMI ≥ 25, HbA1c ≥6.5% and fasting glucose >6). Each of the
421 patients has at least one unregulated parameter. Out of the 421 patients, 46
(10.9%) were smokers, 52 (12,4%) had numbness and 4 (1.0%) amputated foot
as the complication of diabetes.
Conclusion: None of the patients has achieved all the target levels recom-
mended in ESC guidelines. It is necessary to educate both doctors and patients
about lifestyle, risk factors and therapy in order to minimize cardiovascular risk in
diabetic patients.

P562 Prevalence of subjects at high-risk for type 2 diabetes
mellitus according to various algorithms in Switzerland
(CoLaus study)

R. Schmid1, P. Vollenweider2, G. Waeber2 , P. Marques-Vidal1.
1University Institute of Social and Preventive Medicine Lausanne

(IUMSP), Lausanne, Switzerland; 2CHUV and Faculty of Biology and Medicine,
Department of Medicine, Internal Medicine, Lausanne, Switzerland

Purpose: To compare the results of several risk scores for developing type 2
diabetes in the Swiss population.
Methods: Single-center, cross-sectional study conducted between 2003 and

2006 in Lausanne, Switzerland. Overall, 3,251 women and 2,937 men aged 35 to
75 years were assessed, of which 5,760 (93%) were free from diabetes and in-
cluded in the present study. The risk of developing type 2 diabetes was assessed
using seven different risk scores including clinical ± biological data. Participants
were considered as eligible for primary prevention according to the thresholds
provided for each score. The results were then extrapolated to the Swiss popula-
tion of the same sex and age.
Results: The risk increased with age in all scores. The prevalence of partici-
pants at high risk ranged between 1.6% and 24.9% in men and between 1.1%
and 15.7% in women. Extrapolated to the Swiss population of similar age, the
overall number of participants at risk, and thus susceptible to intervention, would
range between 46,708 and 636,841. Further, scores including the same clinical
variables led to significantly different prevalences of participants at risk: 4.2 (95%
CI: 3.4-5.0) vs. 12.8 (11.5-14.1)% in men and 2.9 (2.4-3.6) vs. 6.0 (5.2-6.9)% in
women.

Prevalences according to each score.

Conclusions: The prevalence of participants at risk of type 2 diabetes varies
considerably according to the scoring system used. Further research is needed
to assess the validity of these scores before they can be applied in the primary
prevention in the Swiss population

P563 Glycaemic control and left ventricular hypertrophy in
patients with diabetes mellitus

S. Rekhraj, D.E. Elder, A. Nadir, A. Noman, A.M. Choy, C.C. Lang.
Centre for Cardiovascular and Lung Biology, Ninewells Hospital and
Medical School, Dundee, United Kingdom

Purpose: Type 2 diabetics (T2DM) are particularly susceptible to developing left
ventricular hypertrophy (LVH) which carries a poor prognosis. The pathophysiol-
ogy of LVH in T2DM is likely to be multi-factorial and may be related to insulin
resistance and hyperinsulinaemia, formation of advanced glycation end products,
increased oxidative stress and associated obesity and hypertension. The impor-
tance of glycaemic control in the development of LVH has not been defined. The
level of glycosylated haemoglobin (HbA1c) provides a measure of the glycaemic
control of patients with T2DM. The aim of this study was to assess the relationship
between HBA1c level and LVH.
Methods: The Diabetes Audit and Research in Tayside Scotland (DARTS)
database includes prescribing and biochemistry information and all patient
healthcare activities of all patients with diabetes within Tayside, Scotland,
from 1992 onwards. Using record linkage to the Health Informatics Centre-
dispensed prescribing database and to the Tayside echocardiography database
(n>100,000), T2DM patients with incident LVH from 1998 to 2009 were identi-
fied. LVH was defined as an inter-ventricular septal thickness (IVS) ≥1.2 cm as
per ASE guidelines. The updated mean HbA1c from diagnosis of T2DM until the
date of LVH diagnosis was calculated for each patient and the relationship be-
tween HbA1c and LVH was assessed.
Results: A total of 5052 T2DM patients had a transthoracic echocardiogram
(mean age 72±12.7 years; 53% male) performed between 1998 and 2009. Of
these T2DM patients, 2355 were identified to have LVH. The mean updated
HBA1c level was 7.45±1.33% and mean duration of T2DM was 11.7±8.8 years.
Patients with no LVH (IVS < 1.2), mild LVH (IVS 1.2 – 1.3), moderate LVH (IVS
1.4 - 1.7) and severe LVH (IVS ≥ 1.7) had a mean HBA1c of 7.46, 7.42, 7.44 and
7.40 respectively (p=0.451). For the different levels of HBA1c (HBA1c <7%, 7 - <

8, 8 - <9 and ≥9), LVH was identified in 41.5%, 29.26%, 16.53% and 12.71% re-
spectively. There was no association between increasing levels of updated mean
HbA1c and the prevalence of LVH (R=- 0.08; p=0.12).
Conclusions: In patients with T2DM, poor glycaemic control, assessed by up-
dated mean HbA1c, was not associated with LVH.
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P564 Long-term prediction of all-cause mortality in diabetic
autonomic neuropathy: simple function tests or
24-hour heart rate variability (HRV)?

O. May1, H. Arildsen2. 1Region Hospital Herning, Herning, Denmark;
2Aarhus University Hospital, Skejby, Aarhus, Denmark

Purpose: To compare the long term prognostic power of 24-hour HRV with 5
simple function tests in the diabetic population.
Methods: The diabetic part of the municipality of Horsens was delineated by
the prescription method and an age and gender stratified sample of 240 diabetic
persons were randomly selected. A 24-hour ECG recording (Tracker, Reynolds
Medical) and five function tests were conducted: Valsalva ratio, heart rate re-
sponse to standing up (30:15-ratio), expiration/inspiration ratio (E/I ratio), orto-
static blood pressure (Orto BP) and increase in diastolic blood pressure during
sustained handgrip (Handgrip). HRV parameters were obtained in time and fre-
quency domain (Pathfinder 700, RR-Tools Program, Reynolds Medical). After a
follow up period of 15 1

2 years vital statistics were obtained from the Danish Civil
Registration System. The predictive value of the readings were analysed in Cox
proportional hazard analysis correcting for age and gender in all analyses.
Results: 178 pts. participated in the study and 136 pts. with all function tests
completed and ECG recordings of acceptable quality were included in analyses
(57.9 yrs, 60% male, IDDM 43%).
For HRV parameters in time domain only SDNNindex and triangular index were
significant predictors (p<0.05) when analysed one by one.
In the frequency domain all parameters were significant predictors when anal-
ysed one by one, but in the multivariate analyses including all HRV parameters,
in time as well as frequency domain, only the low frequency power (LF) was inde-
pendently associated with all-cause mortality. All 5 function tests were significant
predictors when analysed one by one, but in multivariate analyses only Valsalva
ratio, 30:15 ratio and Handgrip were significant.
In the final multivariate analysis including variables with independent predic-
tive powers among both HRV parameters and function tests, LF was found not
significant (p=0.44, chi square 0.6) leaving only Valsalva ratio (p=0.002, chi
square=9.4), 30:15 ratio (p=0.04, chi square=4.3) and Handgrip (p=0.04, chi
square=4.6) in the model.
Conclusion: Simple function tests are more powerful prognostic predictors com-
pared to 24-hour HRV parameters in diabetic autonomic neuropathy.

P565 Positive family history of type 2 diabetes reduces heart
rate variability: responses to mental stress test and
isometric exercise

M. Sartori1, M. Veloso Heeren1, J. Valente Francica1, E.S. Pereira1,
C. Mostarda2, M.C. Irigoyen2, K. De Angelis3. 1Sao Judas Tadeu

University, Human Movement Laboratory, Sao Paulo, Brazil; 2Heart Institute
(InCor) - HC-FMUSP, Department Hypertension Unit, Sao Paulo, Brazil; 3Nove
de Julho University, Sao Paulo, Brazil

The objective of the present study was to compare the heart rate variability (HRV)
at rest and in response to a mental stress test (ST) and to an isometric exercise
(IE) between sedentary or physically active offspring of type II diabetic or of nor-
moglicemic parents. Young healthy males subjects were assigned into 4 groups:
sedentary (CS, n=12) or physically active (CPA, n=12) offspring of normoglicemic
parents and sedentary (ODS, n=12) or physically active (ODPA, n=12) offspring
of diabetic parents. The subjects were submitted to a world color stroop test (ST)
and to a handgrip exercise session (IE) (3 min/30% maximal voluntary contrac-
tion). Hemodynamics and HRV (time and frequency domains, FFT) were evalu-
ated at rest and immediately after the MT and IE. At rest: 1) the physically active
groups showed decrease in insulin and increase in HOMA index compared to
sedentary groups, despite no differences in blood glucose, systolic (SBP) and
diastolic blood pressure (DBP) between studied groups; 2) bradicardia was ob-
served in physically active subjects (CFA:64±3 and ODPA:68±4bpm) as com-
pared to sedentary subjects (CS:71±3 and ODS:75±3bpm); 3) physically active
groups presented higher values of R-R variance in relation to sedentary groups;
4) the R-R variance was lower in ODS group when compared to other groups and
the sympathetic-vagal balance (LF/HF) was higher in ODS subjects (4±0.78) in
relation to CS (1.69±0.14), CPA (1.35±0.10) and ODPA subjects (1.57±0.28).
After the ST: 1) the ODS group (83±1mmHg) showed an increase in DBP as
compared to the other groups (CS:76±2, CPA:76±2, ODPA:73±2mmHg); 2) the
LF/HF were increased in ODS group in relation to CPA and DPA groups, which
presented similar responses to ST. Post IE: 1) there was an increase in LF/HF
only in CS group, reaching values similar to the observed in ODS group in this
condition; 2) similar values of hemodynamics and HRV were obtained between
CPA and ODPA groups. In conclusion, sedentary adults with positive family his-
tory of type II diabetes that presented normal insulin sensitivity showed reduced
HRV and also exacerbated hemodynamic response to sympathetic stimulation
tests. Moreover, the results suggest that a physically active life can prevent early
dysfunctions that may be associated with increased risk of developing type II dia-
betes in genetically predisposed populations.
Financial support: FAPESP (08/51868–2; 07/57595-5).

P566 Is the diastolic dysfunction associated with metabolic
syndrome due to subclinical coronary artery disease?
A multimodality study

J.L. Cavalcante1, B.K. Tamarappoo1 , D.H. Kwon1, C. Alraies1,
S. Halliburton1, D. Dey2, D.S. Berman2, T.H. Marwick1. 1Cleveland

Clinic, Department of Cardiovascular Medicine, Cleveland, United States of
America; 2Cedars-Sinai Medical Center, Los Angeles, United States of America

Purpose: A significant number of patients with obesity and diabetes mellitus have
coronary artery disease (CAD), diastolic dysfunction (DD) and also recently found
to have increased epicardial fat volume (EFV). However, the contribution of CAD
to DD in these patients is unclear.
Methods: All outpatients undergoing cardiac CT with echocardiography within
6 months were eligible. Exclusion criteria were: a) history of CAD (myocardial
infarction and/or revascularization), b) moderate (2+) or greater valvular regur-
gitation or any valvular stenosis and c) systolic dysfunction (LVEF<50%). Sub-
clinical CAD was defined by either total Agatson score ≥400 and/or presence of
>mild coronary plaque. Diastolic function was defined as per American Society
of Echocardiography guidelines. Epicardial fat volume (EFV) was measured us-
ing previously validated CT software by 2 independent cardiologists blinded to the
echo data.
Results: Of 93 pts (age 56±12 y, 69% men, body mass index 29±5 kg/m2,
LVEF=58±4%, left atrial volume index=26±9 cm3/m2), DD defined by mean e’<
8 cm/s was present in 23%, E/e’>14 in 3% and LAE in 26%. In a univariate
analysis, only higher triglyceride levels (153±92 vs 118±61 mg/dL, p=0.05) and
EFV (129±55 vs 76±32 cm3, p<0.0001) were significantly associated with im-
paired DD. Furthermore, DD was not associated with presence of subclinical
CAD, whether patients had higher metabolic risk (BMI ≥ 30 kg/m2 and diabetes,
p=0.6) or not (p=0.7). Multivariate model for predictors of e’ in shown in the Table.
These findings suggest that changes in myocardial function are not associated by
presence of subclinical CAD and visceral adiposity but rather strongly affected by
epicardial fat.

Predictors of mean e’ velocities

Variables β p

BMI ≥30 kg/m2 and diabetes mellitus 0.32 0.10
CAD –0.06 0.66
EpiFatVol (cm3) –0.77 <0.0001

Conclusions: Presence of significant coronary artery disease is not correlated
to impaired diastolic function. Epicardial fat volume appears to be strongly asso-
ciated with diastolic function.

P567 Left ventricular hypertrophy and glycemic control:
a bitter sweet symphony of the heart

D. Terentes-Printzios1, C. Vlachopoulos2, G. Vyssoulis1,
K. Aznaouridis1, N. Ioakeimidis1, P. Xaplanteris1, A. Samentzas1,
E. Christoforatou1, K. Baou1, C. Stefanadis1. 1Hippokration

Hospital, University of Athens, 1st Department of Cardiology, Athens, Greece;
2Hippokration General Hospital, Athens, Greece

Purpose: Hypertension is associated with increased left ventricular hypertrophy
(LVH), which is a predictor of cardiovascular risk. Glycemic control, as assessed
by hemoglobin A1c (HbA1c) levels, is an independent predictor of cardiovascular
morbidity and mortality in hypertensives. We assessed the hypothesis that LVH is
associated with glycemic control in never-treated hypertensives.
Method: We enrolled 1225 consecutive essential hypertensives (mean age
52.9±11.7 years, 728 males, 86 diabetics). HbA1c was measured in venous
blood samples. Left ventricular mass index (LVMI) was assessed by echocardio-
graphy. M-mode imaging was used for wall-thickness measurements. LVMI was
calculated using the Devereux formula. LVH was defined as a LVMI≥125 g/m2 in
men and ≥110 g/m2 in women. Glomerular filtration rate (GFR) was estimated by
the Cockcroft-Gault formula.
Results: In multivariable regression analysis, HbA1c exhibited significant posi-
tive association with LVMI, which was independent of age, gender, mean blood
pressure, smoking habits, body-mass index, blood glucose, low-density lipopro-
tein, GFR and C-reactive protein (p=0.007, adjusted R2 of model=0.301). HbA1c
levels were significantly higher in patients with LVH compared with patients with
normal ventricular mass (5.8 vs. 5.4 mg/dl, respectively, P<0.001). (Figure 1) In

Figure 1
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multivariable logistic regression models adjusting for the abovementioned con-
founders, HbA1c levels were significantly associated with LVH (OR=1.357, 95%
CI:1.017-1.812, p=0.038).
Conclusions: Higher HbA1c is an independent predictor of increased LVMI and
LVH in essential hypertensives. These findings support the significance of ade-
quate glycemic control in patients with hypertension regardless of the presence
of diabetes.

P568 Impact of preoperative glucose levels on perioperative
cardiovascular outcomes in patients undergoing
intermediate-risk, major noncardiac surgery

M. Biteker1, A. Dayan1, M. Can2, E. Ilhan3, D. Duman1. 1Haydarpasa
Numune Education and Research Hospital, Istanbul, Turkey; 2GATA

Haydarpasa Training Hospital, Istanbul, Turkey; 3Siyami Ersek Thoracic and
Cardiovascular Surgery Center, Department of Cardiology, Istanbul, Turkey

Background: Diabetes mellitus (DM) is a well-established risk factor for peri-
operative cardiovascular morbidity and mortality in patients undergoing noncar-
diac surgery. However, the impact of preoperative glucose levels on perioperative
cardiovascular outcomes in patients undergoing nonemergent, intermediate-risk
major noncardiac surgery (IR-NCS) is unclear.
Methods and results: A total of 680 patients undergoing IR-NCS were prospec-
tively evaluated. Patients older than 18 years who underwent an elective, nonday
case, open surgical procedure were enrolled. Electrocardiography and cardiac
biomarkers were obtained 1 day before surgery, and on days 1, 3 and 7 after
surgery. Preoperative risk factors and laboratory test results were measured and
evaluated for their association with the occurrence of in-hospital perioperative
cardiovascular events. Impaired fasting glucose (IFG) defined as fasting plasma
glucose values of 100 to 125 mg/dl; normal fasting glucose values are below 100
mg/dl, and DM was defined as fasting plasma glucose ≥126 mg/dl and/or plasma
glucose ≥200 mg/dl or the current use of blood glucose–lowering medication.
Plasma glucose levels were significantly higher in patients with perioperative car-
diovascular events (n=80, 11.8%) in comparison to those without cardiovascular
events (131±42.5 vs 106.5±37.5, p<0.0001). Multivariate analysis revealed that
patients with IFG and DM were at 2.1- and 6.4-fold increased risk of periopera-
tive cardiovascular events, respectively. Every 10 mg/dl increase in preoperative
plasma glucose levels was related to a 11% increase for adverse perioperative
cardiovascular events.

Perioperative cardiovascular events.

Conclusions: Not only DM but also IFG is associated with increased periopera-
tive cardiovascular event rates in patients undergoing IR-NCS

P569 Early adverse effects of abnormal glucose metabolism
on albumin excretion in never treated hypertensive
patients

P. Pietri, C. Vlachopoulos, G. Vyssoulis, N. Alexopoulos, D. Terentes-
Printzios, P. Xaplanteris, C. Stefanadis. Hippokration General Hospital,

Athens, Greece

Purpose: Microalbuminuria is an independent predictor of cardiovascular events
and mortality in both diabetic and non diabetic patients. Moreover, it is used as
a screening tool in the stratification of hypertensive patients. Although diabetes
mellitus has been strongly associated with microalbuminuria, the effect of earlier
stages of abnormal glucose metabolism on kidney function and albumin excretion
in hypertensives, is less clear.
Methods: We studied 1286 consecutive, never treated hypertensive patients
(mean age=52 y) who were categorized into 3 groups according to glucose
metabolic status: 1. Hypertensives with normal glucose regulation (glucose
concentration<100 mg/dl, n=822). 2. Hypertensives with impaired fasting glucose
(IFG, n=286) and 3. Hypertensives with impaired glucose tolerance (IGT, n=178).
Albumin excretion was measured in all patients after 24h urine collection and
albumin/creatinin ratio (ACR) was estimated. Kidney function was assessed by
estimated glomerular filtration rate (eGFR) using the MDRD formula. High sensi-
tivity CRP (hsCRP) was measured as a marker of inflammation.

Results: Patients with abnormal glucose metabolism (either IFG or IGT) were
older, had higher systolic blood pressure (SBP) values and increased levels of
hsCRP (p<0.001 for all). After adjustment for age, gender, smoking, BMI, SBP
and hsCRP, a significant increase in ACR was observed in patients with IFG and
IGT compared to euglycemic patients (23.79 vs 26.74 vs 29.70 μg/mg, from group
1 to group 3, p=0.02). After adjustment for the same confounders, eGFR did not
differ between the 3 groups (from 82.09 to 80.07 to 79.98 ml/min/1.73m2, p=NS).
Conclusions: Hypertensives with IFG and IGT have higher albumin excretion
compared to those with normal glucose regulation. Given the adverse prognostic
effect of microalbuminuria, hypertensives with impaired glucose metabolism may
require more careful monitoring and strict control of blood pressure.

P570 Diabetes as coronary artery disease equivalent
revisited. Results of the prospective REACH-registry

U. Zeymer1, K. Parhofer2, T. Limbourg1, J. Roether1, D. Bhatt3,
G. Steg4. 1Institut für Herzinfarktforschung, Ludwigshafen Am
Rhein, Germany; 2Ludwig-Maximilians University, Munich, Germany;

3Harvard Medical School, VA Boston Healthcare System and Brigham and
Women’s Hospital, Boston, United States of America; 4AP-HP - Hospital
Bichat-Claude Bernard, Department of Cardiology, Paris, France

Background: Diabetes has been shown to be a major risk factor for the devel-
opment of atherthrombotc disease. There are conflicting data on the impact of
diabetes on the prognosis of patients with and without coronary clinical ouvert
coronary artery disease.
Methods: The REACH registry prospectively followed outpatients with known
atherthrombotic diseases (coronary artery disease, cerebrovascular disease, pe-
ripheral artery disease) or patients without clinically ouvert disease but >3 risk
factors. For this analysis we divided the patients into 4 groups: patients without
diabetes and without history of myocardial infarction, patients with diabetes and
without history of MI, patients without diabetes and with history of MI, and patients
with diabetes and with history of MI.
Results: A total of 23307 patients were enrolled in Europe and followed over 3
years. The event rate is shown in the table.

No DM, no MI DM, no MI No DM, MI DM, MI
(n=9363) (n=5927) (n=5498) (n=2519)

Death 7,4% 10,6% 8,6% 16,1%
CV Death 4,4% 7,0% 6,0% 11,5%
Non-fatal MI 2,1% 3,0% 4,4% 6,8%
PCI 5,6% 6,2% 10,5% 12,4%
CABG 1,9% 2,3% 4,1% 4,6%
Non-fatal stroke 5,9% 6,4% 4,5% 5,7%

Conclusions: In this large real life registry diabetes at baseline was a predictor of
subsequent cardiovascular morbitidy and mortality, equivalent to a history of my-
ocardial infarction. Therefore prevention therapy measures should be as intense
as in patients with a history of myocardial infarction.

P571 Effects of pioglitazone versus metformin on
endothelial function in patients with type 2 diabetes
treated with sulfonylureas

K.K. Naka1, K. Papathanassiou2 , A. Bechlioulis3, K. Pappas1,
N. Kazakos3, C. Kanioglou2, P. Vezyraki4, D. Makriyiannis5,

A. Tsatsoulis2 , L.K. Michalis1. 1Department of Cardiology, University of Ioannina,
Ioannina, Greece; 2Department of Endocrinology, University of Ioannina,
Ioannina, Greece; 3Michaelidion Cardiac Center, University of Ioannina,
Ioannina, Greece; 4Laboratory of Physiology, University of Ioannina, Ioannina,
Greece; 5Department of Endocrinology, Hatzikosta General Hospital, Ioannina,
Greece

Purpose: Pioglitazone and metformin are insulin sensitizers used for the treat-
ment of type 2 diabetes mellitus (T2DM), with established value in glycaemic con-
trol. Pioglitazone has been associated with improved cardiovascular (CV) prog-
nosis and a beneficial effect on endothelial function in T2DM patients. The effects
of metformin on endothelium have been little studied in T2DM patients. The aim
of the present study was to compare the effects of pioglitazone and metformin on
endothelial function in T2DM patients treated with sulfonylureas.
Methods: Thirty-one T2DM patients treated with sulfonylureas (mean age 63±9
years, 8±6 years since diagnosis) were randomly assigned to pioglitazone 30mg
od (n=15) or metformin 850mg bid (n=16) for 6 months in order to improve gly-
caemic control. Insulin resistance was measured by Homeostatic Model Assess-
ment index (HOMA). Endothelial function was assessed using brachial artery
flow-mediated dilation (FMD) and hs-CRP was measured as an index of vascular
inflammation.
Results: There were no significant differences between groups at baseline. Ad-
dition of pioglitazone resulted in a significant decrease in glycated hemoglobin
(by 8% compared to baseline, p=0.01), fasting insulin (by 23%, p=0.01), and
HOMA index (by 21%, p=0.003), while metformin induced only a significant de-
crease in glycated hemoglobin (by 9% compared to baseline, p=0.01). Hs-CRP
did not change significantly with either treatment. Pioglitazone resulted in an in-
crease in FMD (from 2.18±1.30% to 3.85±1.59%, p=0.002) while metformin pro-
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duced a non significant improvement of endothelial function (from 2.15±1.06%
to 2.87±1.46%, p=0.08). However, repeated measures ANOVA showed that the
improvement in FMD was not significantly different with pioglitazone compared
to metformin (p=0.11). The improvement in FMD was associated only with a de-
crease in LDL cholesterol (B -0.027, P=0.03), but not with the improvement in
glycaemic control or insulin resistance.
Conclusions: In T2DM patients treated with sulfonylureas, improvement in FMD
does not differ greatly when pioglitazone, as compared to metformin, is added
to their treatment. Larger studies are needed to investigate whether these two
insulin sensitizers may have a differential effect on vascular function and also
CV prognosis. Improvement in endothelial function does not seem to depend on
improved glycaemic control or insulin resistance, but mainly on lipid control in
these T2DM patients.

P572 Rosiglitazone and cardiovascular disease -
reassessment of meta-analyses - an uncompelling
case of harm

D. Colquhoun. Greenslopes Private Hospital, Wesley Private Hospital,
University of Queensland, Brisbane, Australia

Objective: 1) To review the published meta-analyses of Rosiglitazone trials de-
signed for glycaemic control regarding cardiovascular risk. 2) To evaluate meth-
ods used and explain contradictory findings.
Methods: To review the published meta-analyses on Rosiglitazone using a Med-
line search and subsequently to evaluate meta-analyses according to Cochrane
Collaboration criteria.
Results: The NEJM Nissen meta-analysis assessed 48 Trials meant to be of du-
ration >24 weeks (only 3 trials >52 weeks, none >3 years). The Peto fixed-effects
model (less robust when there are major imbalances) was used and showed an
apparent increase in AMI rates - OR 1.43 (1.03-1.98) and non-significant increase
in CV death - OR 1.64 (0.98-2.74). In contrast, in Diamond’s analysis, accounting
for fixed and random effects (the Mantel-Haenszel and DerSimonian-Laird Mod-
els), there is no increase in AMI rates OR 1.26 (0.93-1.69) nor CV deaths - OR
1.17 (0.77-1.77). Furthermore, if Nissen’s criteria for inclusion in meta-analysis
were to be followed strictly, 8 trials would need to be excluded from his analy-
sis and a one trial involving heart failure patients included then the total number
of AMI events would be identical (n=71) between the Rosiglitazone and Placebo
groups.
Conclusions: 1) There is no compelling data that cardiovascular disease in-
creased with Rosiglitazone compared to standard diabetic therapy.
2) Rosiglitazone may cause fluid retention but rarely, if ever, causes heart failure
when patients are carefully assessed clinically by cardiologists aided by echocar-
diography.
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P573 Decreasing bedrest following cardiac catherization:
implementing an evidence-based protocol

D. Best1, P. Grainger2, R. Pike3, K. Carroll3, C. Eastwood4. 1Memorial
University of Newfoundland, St. John’s, Canada; 2Centre for Nursing
Studies, St. John’s, Canada; 3Eastern Health Authority, St. John’s,

Canada; 4University of Calgary, Calgary, Canada

Purpose: Despite the benefits of reducing the amount of time patients must re-
main on bed rest, there are no established standards or guidelines for ambu-
lation following cardiac catheterization. A prospective quasi-experimental design
(N=595) completed in 2007 demonstrated no significant difference in complication
rates between the comparison group who were ambulated 3-4 hours after the pro-
cedure and the experimental group who were ambulated at 90 minutes. Based on
these findings, a new protocol was implemented. The purpose of this study was
to determine the extent to which an evidence-based practice (ambulation 90 min-
utes post cardiac catheterization) is being implemented and to re-evaluate safety
(as measured by incidence of bleeding and hematoma formation) of ambulating
patients at 90 minutes post femoral left heart catheterization sheath removal one
year following implementation of a new policy.
Methods: All data collected were from the institutions’ database. De-identified
data from all patients who were eligible for ambulation at 90 minutes were col-
lected. Descriptive stats were used to determine the prevalence of complications
and the extent to which eligible patients were ambulated at 90 minutes.
Results: Of the 2676 patients who underwent LHC, 329 patients were eligible to
be ambulated at 90 minutes. Of those, 49 patients were actually ambulated at 90
minutes
Conclusions: Despite positive results from the previous study, the new proto-
col was not well implemented. Only 15% of eligible patients were ambulated at
90 minutes. Incidence of complications was low and minor in nature. The limited
uptake could be multifactorial: physician preference for use of vascular closure
devices, insufficient in-servicing, insufficient dissemination of previous research
findings to physician groups, increased use of closure devices in eligible patients
based on workload issues. The findings of this and the previous study conducted
at this site, along with existing literature, support the continued use of early am-
bulation.

P574 Developing a prediction model to identify non-
compliance in a nurse-led familial
hypercholesterolemia clinic

A. Galema-Boers1, J.G. Langendonk1 , J. Roeters Van Lennep1 ,
M.J. Lenzen2 , R.T. Van Domburg2, E.J.G. Sijbrands1. 1Erasmus
Medical Center, Department of Internal Medicine, Div. of

Pharmacology, Vascular & Metabolic Diseases, Rotterdam, Netherlands;
2Erasmus Medical Center, Department of Cardiology, Rotterdam, Netherlands

Purpose: Familial hypercholesterolemia (FH) is an autosomal dominant disorder,
associated with a high risk of premature coronary heart disease (CHD). CHD
prevention consists of lifelong statin treatment combined with lifestyle changes.
Good adherence to the statins reduces the risk of events substantially. This study
was designed to identify predictors of non-compliance. We aimed to develop a
prediction model to identify non-compliant FH patients.
Methods: A single centre survey including all consecutive heterozygous FH pa-
tients above age 18 years, who were treated by a nurse specialist in the outpatient
clinic of a university hospital in the Netherlands between 2008 and 2009. In ad-
dition to clinical data, patients completed a questionnaire concerning medication
compliance. Patients, who were pregnant or started a statin within the prior 12
months were excluded.
Results: We included 321 patients (169 women, mean age of 46, BMI 26 and
secondary CHD prevention in 13%). The mean highest total cholesterol ever was
10±2.3 mmol/l. On average patients were 10 years on statin prescription (range
1-29 yrs). Fifty-four percent of patients reported ever having side effects. Only
19% of all patients achieved an LDL-cholesterol below 2.5 mmol/l.
The majority of patients (n=286,89%) reported that they rarely forget to take their
medication (>90% adherence), whereas 11% regularly forgot to take the statin (<
90% adherence). Younger age (OR = 0.13, 95% CI 0.03–0.46), high total choles-
terol level during prescription (OR = 1.46, 95% CI 1.17–1.81) and a relatively low
untreated cholesterol level (OR= 0.26 95% CI 0.09–0.74) were associated with
non compliance. A ROC curve of including these parameters had an AUC of 0.80
(95% CI 0.74 to 0.87).
Conclusion: In our nurse led FH population, we found a high adherence to
statins, despite frequent side effects. We developed a prediction model to identify
the non compliant FH patients. This information could be used by medical doctors
and nurses to emphasize the need for statin treatment to further maximise statin
compliance in this extremely high risk group and should be tested prospectively
in future research.

P575 What keeps us from sexual counselling of cardiac
patients?

T. Hoekstra1 , M.F. Couperus1, I. Lesman-Leegte1 , T. Jaarsma2.
1University Medical Center Groningen, Groningen, Netherlands;
2Linkoping University, Department of Social and Welfare Studies,

Linkoping, Sweden

Purpose: Sexual dysfunction is a common problem in cardiac patients. Although
healthcare providers acknowledge the importance of this subject, they seldom
discuss sexual concerns with their patients. We therefore aimed to study which
factors restrain healthcare providers from discussing sexual concerns with pa-
tients.
Methods: Data were collected from all cardiac rehabilitation centers (n=127) and
heart failure clinics (n=120) in the Netherlands. The "nurses" survey of sexual
counselling of MI patients, was used as basis for the questionnaire. Additional
questions were added concerning barriers on withholding healthcare providers
from sexual counselling. The scores of healthcare providers who report dis-
cussing sexual concerns were compared to those who do not.
Results: In total 460 respondents completed the questionnaire (75% female, age
44±9 years), and working as a nurse (45%) or physical therapist (23%).
Most reported reasons for not discussing sexual concerns were: not knowing how
to initiate the subject (46%), the patient does not initiate the concerns (43%)
and lack of training (42%). Barriers withholding healthcare providers from dis-
cussing sexual concerns were: lack of an organizational policy on sexual coun-
selling (p<0.001), lack of knowledge (p<0.001), not knowing how to initiate the
subject (p<0.001).
Conclusion: Barriers of healthcare providers in sexual counselling of cardiac pa-
tients are related to their (lack of) knowledge and to patient- and organization
related factors. To improve patient care, interventions should be focused on im-
proving knowledge of health care providers and on describing the policy in orga-
nizations according to sexual counselling.

P576 A retrospective audit of screening practices used to
detect abnormal glucose regulation in a cohort of AMI
patients admitted to a coronary care unit - an
Australian study

M. Jolic1, Y.L. Lim1, S. Hamblin2, S. Kinney3. 1Western Health,
Centre for Cardiovascular Therapeutics, Melbourne, Australia; 2Western
Health, Department of Endocrinology and Diabetes, Melbourne, Australia; 3The
University of Melbourne, Melbourne, Australia

Purpose: Diabetes causes abnormal glucose regulation and chronically elevated
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blood glucose levels termed hyperglycaemia. Diabetes is a major risk factor for
cardiovascular disease, in particular, coronary heart disease. Compared to those
with normal glucose regulation, the incidence of coronary heart disease is two to
three times greater among individuals with diabetes. For these reasons screening
patients with acute myocardial infarction (AMI), for diabetes, is warranted. Effec-
tive screening in the coronary care unit allows for early detection and treatment of
diabetes. Early treatment can reduce the risk of developing diabetic microvascular
complications, being retinopathy and nephropathy.
Methods: A retrospective clinical audit was carried out to determine the current
screening practices utilised in a coronary care unit in a tertiary Melbourne Hospi-
tal to detect potential abnormal glucose regulation. Eighty-seven medical records
of AMI patients with no history of diabetes admitted over a two month period, were
audited. The screening practices were compared against those recommended by
the National Health and Medical Research Council and Diabetes Australia for the
detection of abnormal glucose regulation.
Results: The number of patients who appropriately received initial screening
tests (fasting plasma glucose or random plasma glucose test) and completed re-
peat screening tests (fasting plasma glucose or oral glucose tolerance test) was
78% (n=68) and 5.4% (n=3), respectively. Eighty-one percent (n=55) of patients
who received initial testing had potential abnormal glucose regulation based on
an initial fasting or random plasma glucose ≥5.5 mmol/L and, of these, only 11%
(n=6) had their glucose abnormalities communicated to the general practitioner.
Conclusions: The study findings will be used to inform practice at a local level,
and provide future direction for improving the quality of screening practices within
the coronary care unit. The results will also be used to formulate clinical practice
guidelines, for case detection of abnormal glucose regulation amongst patients
with AMI.

P577 Relationship between educational level and self-care
behaviour in heart failure patients

B. Gonzalez, J. Lupon, L. Cano, R. Cabanes, M. De Antonio,
M. Arenas, M. Rodriguez, E. Crespo, A. Urrutia, A. Bayes-Genis.
Germans Trias i Pujol University Hospital, Badalona, Spain

Background: Self-care is important for heart failure (HF) management and might
be influenced by patient’s educational level.
Aims: To assess the relationship of patients’ educational level with their base-
line self-care behaviour and its changes after one year of nurse intervention, us-
ing the 9-item version of the European Heart Failure Self-care Behaviour Scale
(EHFScBS_9), in a cohort of HF outpatients attended in a multidisciplinary HF
Unit.
Patients: 335 HF patients were studied (245 men and 90 women). Median age
was 69 years [IQR 57-75]. Median duration of HF was 6 months [IQR 1-36]. Aeti-
ology of HF was mainly ischemic heart disease (53.4%). Median LVEF was 30%
(IQR 24-37%). Most of patients were in NYHA in class II (66.3%) and III (25.7%).
Educational level was: very low 17.3%; low 62.1%; medium or high: 20.6%.
Results: Median scores obtained by our patients differed both in the initial (19
[IQR 15-26] vs 16 [IQR 13-21] vs 15 [IQR 12.5-15.5] and in the one-year eval-
uation (15 [IQR 13-17] vs 13 [IQR 11-15] vs 12 [IQR 10-14] for educational lev-
els very low, low and medium-high respectively (figure). Differences were highly
statistically significant between educational levels (p=0.007 to p<0.001) except
between low and medium-high education at one-year (p=0.057). In the one-year
evaluation patients showed a significant improvement in self-care behaviour in all
three educational groups (p<0.001). The magnitude of improvement was similar
in the 3 groups, without statistical significant differences.

EHFScBS_9 scores and educational level.

Conclusions: Self-care behaviour at baseline and after one year of nurse inter-
vention was better in patients with higher educational level. However, the improve-
ment obtained with the nurse intervention was similar irrespective the educational
level.

P578 Long-term effects of a tailored education on lifestyle
modification among patients with first-time acute
coronary syndrome in Korea

S.Y. Hwang1, M.H. Jeong2. 1Chosun University, Department of
Nursing, Gwangju, Korea, Republic of; 2Chonnam National University

Hospital, The Heart Center, Gwangju, Korea, Republic of

Background: Tailored educational strategies are needed for the first-time pa-
tients with acute coronary syndrome (ACS) to enhance their self-efficacy promot-
ing long-term adherence to lifestyle modification.
Objectives: To develop a tailored educational program for ACS patients and their
family, and to evaluate its long-term effectiveness on patients’ self-efficacy for
lifestyle modification and compliance with self-care activity.
Methods: The 1 h-length educational multimedia content was developed includ-
ing voice-recorded texts, images, sounds, Flash animation, and video. The mul-
timedia comprised of five learning subjects including understanding of coronary
artery disease, management of hypertension and diabetes, healthy diet, stress
and smoking, and exercise. A quasi-experimental pre- and post-test design was
used. A total of 88 hospitalized patients (Exp. 46 and Cont. 42) underwent per-
cutaneous coronary intervention were recruited at a national university hospi-
tal, Korea. Data were collected from September 2009 to February 2011. Exper-
imental group participated in risk factor-tailored small group education using the
multimedia content and telephone counseling (3 times, 30 min), and risk factor-
tailored periodical cellular-phone massages (6 times, every 2 weeks). Control
group received usual cares and counseling based on their needs while the sur-
vey conducted. The structured questionnaire was used to measure the levels of
self-efficacy and self-care activity.
Results: Self-efficacy for lifestyle modification was significantly higher in the ex-
perimental group after 1 year compared to the control group (p<0.05). Until 6
months follow-up, there was no significant difference in the level of self-care ac-
tivity between the two groups. However, the self-care activity in the experimental
group was significantly increased and higher than the one of control group, es-
pecially in the areas of smoking cessation, exercise, and healthy diet practice
(p<0.05).
Conclusions: These findings suggested that risk factor-tailored education and
continuous counseling was effective in having a long-term adherence to lifestyle
changes through increasing their self-efficacy among first-time ACS patients.

P579 Long term forearm and leg complications after
coronary revascularization: superior patient
satisfaction with radial artery harvest

Y.Y. Zhu, P.A. Hayward, I.E. Hadinata, B.F. Buxton, D.L. Hare. Austin
Health, Melbourne, Australia

Introduction: The radial artery (RA) has gained increasing popularity as a con-
duit for coronary surgery due to its promising performance as a graft. Despite this,
there is a paucity of data evaluating long term quality of life after its removal. We
sought to further characterise this.
Methods: Patients from a radial artery trial completed a validated questionnaire
a mean of 9.3 years after primary coronary surgery (range 4-14 years). This in-
cluded 7 statements concerning hand and forearm function and symptoms and
4 questions regarding scar appearance and discomfort in the arm and leg. Re-
sponse rate was 83% of 491 patients (n=408) with 231 having received a RA
graft (RA group). Responses were graded in order of severity from 0 to 7, with
>3 (mild concern) being regarded as clinically significant. Mean responses were
compared with pre-operative responses to the same questionnaire and with post
operative responses from the non-RA group whose forearm was not operated on
(n=177). In patients who had both RA and saphenous vein removal (n=168), we
compared the impact of forearm scar on quality of life against that of a leg scar at
3 months post-operatively and after long term follow up.
Results: In the RA group, mean scores were less than 2 (where 2=trivial con-
cerns) for all questions, and 92% to 99% reported no significant symptoms. The
most frequent concerns related to pain and numbness (8% each). Compared with
the non-RA group, neither average scores nor the prevalence of significant fore-
arm symptoms were different. Symptom severity was significantly lower in 6 out of
7 questions for pre-operative responses, indicating a general deterioration in fore-
arm function over long term follow up irrespective of surgical incisions. In those
who sustained both arm and leg scars, concerns for scar discomfort in the arm
were significantly less than that of the leg at 3 months after surgery (p<0.001) and
in the present questionnaire (p=0.002), indicating greater satisfaction with RA re-
moval which is sustained in the long term. There was equivalent satisfaction with
scar appearance at both time points.
Conclusion: Radial artery harvesting is associated with high long term patient
satisfaction and less scar discomfort than saphenous vein removal. Overall, func-
tionality declines with time and a small proportion of patients appear to experi-
ence residual forearm pain and numbness. This, however, is not different to those
without radial artery harvesting and may therefore be unrelated to surgery.
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P580 One-year cost-effectiveness of cytochrome p450 2c19
genotype-guided antiplatelet therapy in patients with
acute coronary syndromes in France

S.L. Charland1, B. Agatep1, J.F. Spieler2, P. Alvarez3, D.C. Malone4,
E.J. Stanek1. 1Medco Research Institute, LLC, Bethesda, United

States of America; 2AP-HP - Hospital Bichat-Claude Bernard, Department of
Neurology and Stroke Center, Paris, France; 3United BioSource Corporation,
Lexington, United States of America; 4University of Arizona, Tuscon, United
States of America

Objectives: Cytochrome P450 2C19 (CYP2C19) genotype has been shown to
affect cardiovascular (CV) outcomes for clopidogrel but not prasugrel. This study
evaluates the cost-effectiveness of CYP2C19-guided vs. routine antiplatelet ther-
apy in ACS patients in France.
Methods: We constructed a literature-based, decision analytic, Markov model
to estimate the annual cost-effectiveness of CYP2C19-guided aspirin plus ei-
ther clopidogrel or prasugrel therapy vs. no genotyping using the French Na-
tional Health Insurance perspective. Post-initial ACS CV events were based on
the TRITON-TIMI 38 study and genetic substudy. Cost data sources were: Techni-
cal Agency for Hospitalization Information reference cost for 2008-10 - nonfatal MI
and stroke, CV death, intracranial hemorrhage, other life-threatening bleed, and
minor bleed; French National Health Insurance - drugs; Biologie Hors Nomen-
clature - CYP2C19 genotyping; and US-based reference pricing converted to
� using appropriate exchange rates - monthly CV disease maintenance cost.
Disease-state utilities were obtained from published sources. The model allowed
for clopidogrel/prasugrel discontinuation and aspirin monotherapy. Model sensi-
tivity was assessed using 1-way analysis of parameters varied by quartile or at
least ±25%.
Results: The base case model demonstrated that CYP2C19 genotype guided
antiplatelet therapy yielded lower overall annual cost and greater efficacy vs. no
genotyping (Table 1). The model was most sensitive to monthly clopidogrel costs,
monthly CV care cost, prasugrel costs, NFMI cost, proportion of patients that are
extensive metabolizers, cost of genetic tests, as well as life-threatening bleeding
cost.

Table 1. Results

Strategy1 Annual Incremental QALY Incremental Cost/QALY Incremental Cost
Cost Cost QALY Effectiveness

(ICER)

CYP2C19 Genotype-
Guided � 985.0 0.7299 � 1,349

No Genotyping � 1,007.5 � 22.5 0.6767 –0.0533 � 1,489 (Dominated)

QALY: Quality Adjusted Life Year. 1Base case values: Drug wholesale acquisition cost/day: clopi-
dogrel = � 1.32, prasugrel = � 1.87; Baseline post-ACS utility = 0.83; Monthly cost for post-CV
event management = � 265.08; CYP2C19 genotyping = � 64.80; After genotyping: 80% of exten-
sive metabolizers, 20% of intermediate metabolizers and 10% of poor metabolizers on clopido-
grel; 80% on clopidogrel without genotyping; Willingness to pay = � 20,000.

Conclusions: CYP2C19 genotype-guided clopidogrel or prasugrel therapy is
cost-effective for up to 1 year in ACS patients in France.

P581 Nitinol Flexigrip sternal closure system and chest
wound infections: insight from a prospective
comparative analysis of complications and costs

J. Bejko1, T. Bottio1, M. Micciolo1, M. De Franceschi1 , G. Bortolussi1,
A. Lika1, V. Tarzia1, M. Castoro2, G. Gerosa1. 1University of Padova,

Padova, Italy; 2Azienza Ospedaliera, Padova, Italy

Background: Complications associated with traditional use of parasternal stain-
less steel wires are reported at an average of 2-6% of cases. We sought to as-
sess the efficiency of 2 different sternal closure techniques in preventing sternal
wound infection or instability. A cost analysis has also been taken into considera-
tion.
Materials and methods: Between January 2008 and April 2010, 1644 consec-
utive cardiac surgery patients operated on were prospectively collected in our
database. A total of 1072 patients received a standard parasternal wiring tech-
nique (Group A) and 572 patients received a new method of sternal closure based
on the use of thermoreactive Nitilium clips (Flexigrip®) (Group B). After sternal clo-
sure the technique for wound suturing was the same for both groups. Propensity
matching for available patient intrinsic and operative risk factors was ultimately
used to investigate whether the use of standard or Flexigrip closure would impact
upon sternal wound outcome. Results were analyzed according to the intention
to treat principle.
Results: By propensity score analysis 56,4% of the patients (928/1644 pts) were
perfectly matched for eleven available risk factors, with an equal distribution of
risk covariates. Totally 464 patients for each group were matched. Overall inci-
dence of sternal wound complication was significantly higher in Group A (4.1%)
versus Group B (1.7%) (p<0.032). Additionally, mechanical sternal instability, ei-
ther in presence or absence of infection, were significantly higher in Group A
(1.9% versus 0.2%) (p<0.011). In case of wound infection, the incidence of ster-
nal instability was significantly lower in Group B than in Group A (p<0.02). Flexi-
grip closure technique offered a 25.7% cost savings in comparison with standard
steel wiring technique. Overall costs for Group A and B were 318,300.00 � and
236,600.00 � , respectively.

Conclusions: The Flexigrip nitinol clip sternal closure achieved a greater sternal
stability, resulting in a lower incidence of sternal dehiscence and related compli-
cations. The use of Flexigrip favored a higher sternal stability in case of wound
infection, preventing mediastinitis. Additionally, Flexigrip closure costs were lower
compared to standard sternal wiring technique, proving to be a cost-effective ap-
proach in cardiac surgery.

P582 Cardiac surgery and sternal wound complications:
iodine impregnated drape (Ioban® 2) versus standard
drape. Insight from a prospective comparative analysis
of complications and costs

M. Micciolo1, V. Tarzia1, J. Bejko1, M. De Franceschi1 , T. Bottio1,
A. Lika1, G. Bortolussi1, M. Castoro2, G. Gerosa1. 1University of Padova,
Padova, Italy; 2Azienza Ospedaliera, Padova, Italy

Background: Most postoperative wound infections result from the resident skin
flora. The prevention of bacterial contamination in the region of coutaneus inci-
sion is an important key-point. The use of iodine-impregnated incision drape in
addiction to the standard skin antiseptics should minimize the potential migra-
tion of bacteria. The aim of the study was to evaluate the role of the Ioban® 2 in
reducing the incidence of wound infection and related costs.
Materials and methods: Between January 2008 and April 2010, 1418 consecu-
tive cardiac surgery patients operated on were selected from our prospectively
collected database. A total of 1072 patients received a standard steri-drape
(Group A) and 346 patients received Ioban® 2 drape (Group B). Propensity
matching for available patient intrinsic and operative risk factors was ultimately
used to investigate whether standard or iodine steri-drape impact upon sternal
wound outcome. Results were analyzed according to the intention to treat princi-
ple.
Results: By propensity score analysis 39,2% of the patients (556/1418 pts) were
perfectly matched for eleven available risk factors, with an equal distribution of risk
covariates. Totally 278 patients for each group were matched. Overall incidence
of sternal wound complications was 4.31% (12 pts) in group A versus 2.16% (6
pts) in group B (p=0.15). Superficial wound complications occurred similarly in
both groups (8 pts Group A vs 6 pts Group B). Deep sternal wound complications
resulted higher in Group A (1.8%) in comparison with Group B (0%), although
the difference was not significant (p=0.06). The need for VAC therapy incidence
was 2.52% in Group A compared to an incidence 1.08% in Group B (p=0.12).
The Ioban® 2 offered a 36.4% cost savings in comparison with standard steri-
drape. Overall costs for Group A and B were 224,720.00 � and 142,860.00 � ,
respectively.
Conclusions: Ioban 2 drape allowed a reduction of overall incidence of sternal
wound complications after cardiac surgery. Additionally, being the deep sternal
wound complications almost significantly reduced, the use of Ioban 2 provided
superior results protecting against life-treathening settings such as mediastinitis.
Additionally, Ioban® 2 drape costs were lower compared to standard steri-drape,
proving to be a cost-effective approach in cardiac surgery.

P583 Usefulness of urinary biomarker NGAL in the
management of postoperative renal replacement
therapy (RRT, hemofiltration)

O. Stanger, B. Bacher, I. Aigner, S. Mitterwallner, E. Haschke Becher.
Salzburg University Medical School, Salzburg, Austria

Background: Acute kidney injury (AKI) potentially requiring initiation of hemofil-
tration (HF) is seen in approx. 6-10% of patients after cardiac surgery and is as-
sociated with high costs, mobidity and mortality. There are currently no guidelines
for initial management of HF therapy. Neutrophil Gelatinase Associated Lipocalin
(NGAL) is a novel urinary biomarker suggested to be released by renal tubules
very early in response to ischemic damage. A new algorithm including NGAL was
used to improve management criteria for early HF treatment.
Methods: Urinary NGAL was tested routinely in all consecutive patients under-
going cardiac surgery at our institution in 2010 before and 4, 24 and 48 hours
postoperatively. In contrast to previous years, HF therapy was only initiated when
NGAL at 4 hours was markedly increased versus baseline and/or urine produc-
tion decreased within 4 days (<0.5mL/kg/h>4h) independent of plasma creatinine
and urea. The number of HF tehrapies (2010) was compared with previous years.
Results: HF therapy in 2006-2009 was initiated at day 3 (mean) after surgery in
7.5% to 9.0% of patients with an average length of therapy of 7.7 days. Using the
new algorithm, the number of HF therapies was reduced to 4.9% without morbid-
ity to patients the previously would have been considered for HF. The cumulative
Euroscore and patients characteristics were nearly identical for all years. Pre-
liminary data suggests no difference in extrarenal complications and permanent
dialysis requirement.
Conclusions: Urinary NGAL can be used safely as an early predictor for HF
requirement in patients after cardiac surgery. Inclusion of NGAL can help in RRT
management and may substantially reduce costs by decreasing the number of
truely required HF treatments, length of therapy and length of stay.
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P584 Predictors for adequate knowledge of symptom
clusters of heart attack in the general population of
Extremadura, Spain

J.M. Ramirez-Moreno1, R. Alonso-Gonzalez2, M.V. Millan-Nunez2,
M.A. Pons1, R. Querol1, L. Munoz-Santos2, A.M. Roa-Montero1,

J. Elduayen Grajera2, M.J. Gomez-Baquero1. 1Infanta Cristina University
Hospital, Neurology Department, Badajoz, Spain; 2Infanta Cristina University
Hospital, Cardiology Department, Badajoz, Spain

Purpose: To prevent the consequences in Myocardial Infarction (MI), in order to
provide timely and effective treatment the time from onset symptoms to hospital
arrival is paramount. Several factors contribute to delay in seeking treatment for
MI; however, lack of knowledge of MI symptoms is known to be one of the main
reasons of this delay.
Aim: To assess the knowledge of cardiovascular risk factors, warning symp-
toms of MI and attitude towards them in a representative statewide sample of
Extremadura, a region of Spain.
Methods: The study was conducted between June 2009 and October 2009. A
representative sample of the region population was selected by double random-
ization, based on census units and conglomerates. Face-to-face interviews were
carried out by previously trained medical students using a structured question-
naire with open and closed questions. Adequate knowledge was defined as: to
know what is a MI, to appoint correctly at least one symptom or one risk factor
of MI, to mention a risk lifestyle for MI and have a hypothetical ideal attitude to
the symptoms. Univariate and multivariate logistic regression analysis was used
to identify predictors of adequate knowledge of MI.
Results: 2411 subjects were interviewed during the study period (59.9% women;
mean age, 49.0±18,7. Only half of the population (53,8% (95%CI 51,8-55,8))
had adequate knowledge of MI. Ninety-two percent reported at least one warning
symptoms of MI, but three only seventeen. The most frequently mentioned warn-
ing symptoms were chest pain (1804 (74,8%) answers), arm pain (1244 (51,6%))
and breathing problems (673 (27,9%). Seventy-nine percent named at least one
risk factor for MI and 18% reported three. The most frequently mentioned risk fac-
tor was hypertension (49.3%). Smoking was the most frequent harmful lifestyle
mentioned (63.3%). Age, high educational and economic level, and previous fam-
ily experience with the disease were independent predictors for adequate knowl-
edge of MI. The respondents with vascular risk factors did not have better knowl-
edge.
Conclusions: The knowledge of MI, symptoms and risk factors is inadequate in a
significant proportion of our population, especially those with low socioeconomic
level and those with vascular risk factors. These findings have implications for
public health initiatives in the management of MI.

P585 Point of care prehospital cardiac markers to indicate
the likelihood of ambiguous acute chest pain signaling
an ongoing coronary event or the probability of
another etiology

A. Roth1, E. Leshem-Rubinow1 , N. Malov1, M. Tamari2, M. Hadad2,
M. Golovner2. 1Tel-Aviv Sourasky Medical Center, Tel - Aviv, Israel;
2SHL-Telemedicine, Tel-Aviv, Israel

Background and objectives: The presentation of a life-threatening acute coro-
nary syndrome is often not straight-forward. Electrocardiographic (ECG) features
can also be equivocal. The objectives of this retrospective study were to assess
the impact of cardiac markers (troponin I/CK-MB/myoglobin) measured with a stat
kit in the prehospital setting on decisions taken in the management of patients
with ambiguous recent-onset chest pain and inconclusive ECGs.
Methods: The analyzed data were retrieved from the database of a telemedi-
cal call center ("SHL-Telemedicine"). Those relevant to subscribers who called
to complain of ≥6 hours of non-specific chest pain and who had an inconclusive
ECG were analyzed. All subjects had been examined in the prehospital setting by
a physician of the system who also checked their cardiac markers. A kit result was
positive if any of the 3 markers read at the point of care was positive, and those
patients were taken immediately to the hospital. Subjects with a negative result
were left at home for additional strict telemedical follow-up for up to 72 hours.
Results: A total of 821 subscribers (age range 39-98 years, 57% males) fulfilled
entry criteria during the 10-year (1/1/2001-31/12/2010) study period, of whom 180
had a positive result and 176 were immediately transported to hospital (4 refused
to be taken to the hospital). Of these, 51% (90/176) were discharged from hospital
with the diagnosis of acute myocardial infarction (AMI). Of the remaining 641
patients (those with a negative result), 20% (126/641) were reexamined within
the 3-day follow-up because of continuing complaints, and another 15 AMIs were
diagnosed. Overall, on the index day the positive and negative predictive values
of the markers’ results were 54% and 98%, respectively.
Conclusions: This report demonstrates the utility and high negative predictive
value of assessing cardiac markers at the point of care for the diagnosis of pa-
tients with ambiguous acute chest pain by avoiding unnecessary hospitalizations
and decreasing misdiagnosis in these patients.

P586 The HASBLED score predicts bleeding complications
during bridging of chronic oral anticoagulation: results
from the national multicenter BNK Online bRiDging
REgistRy (BORDER)

H. Omran1, R. Bauersachs2, S. Ruebenacker3 , F. Goss4,
C. Hammerstingl5. 1St. Marien Hospital Bonn, Bonn, Germany; 2Klinikum Darm-
stadt GmbH Medizinische Klinik IV, Darmstadt, Germany; 3Kreiskrankenhaus
Langenau, Langenau, Germany; 4Herzzentrum Alter Hof, Munich, Germany;
5"Rheinische Friedrich-Wilhelms" University of Bonn, Bonn, Germany

Background: Patients who receive long-term oral anticoagulant (OAC) therapy
often require interruption of OAC for an elective surgical or an invasive procedure.
Current guidelines allow bridging therapy with either unfractionated heparin (UFH)
or low molecular weight heparins (LMWH). There is still debate on the optimum
perioperative management of such patients in an ambulatory setting. The aims
of this prospective, observational, multicenter registry were to identify risk factors
predicting adverse events in such patients.
Methods and results: Between the years 2009 to 2011 invasive procedures were
performed in 1000 patients with OAC (age, 72.3±9.2 years; 64.8% male). 61
(6.1%) of those patients did not receive bridging therapy during interruption of
OAC, 937 (93.7%) patients were treated with LMWHs, 2 patients (0.2%) received
UFH. In 22 patients (2.2%) LMWHs were given according to low dose require-
ments for thrombosis-prophylaxis, 729 patients (72.9%) were treated with halved
therapeutic LMWH doses and only 188 (18.8%) received weight adapted thera-
peutic LMWH doses. 4 thromboembolic complications were observed during 30
days of follow up (2 retinal embolisms, 1 stroke, 1 myocardial infarction; 0.4%).
1 major bleeding (0.1%) and 35 clinical relevant bleedings (3.5%) occurred. Re-
hospitalisation after bleedings was mandatory in 24 patients. Bleedings occurred
independent of LMWH dosage (3.6%, 4.8%; p=0.4), type of intervention (p=0.9);
or single clinical variables. However, patients with a HASBLED score ≥ 3 had
significantly more clinical relevant bleedings than those patients with a HASBLED
score <3, (1% versus 11%, p<0.0001). After multivariate regression analysis in-
dependent predictors for hemorrhagic complications during bridging OAC were
an increasing HASBLED score (p=0.002) and a history of bleeding (p=0.04).
Conclusion: Clinical relevant bleedings in patients who undergo bridging for oral
anticoagulation is frequent with approximately 4%. A HASBLED score ≥ 3 was
highly predictive of bleeding events in this patient cohort.

P587 Unreadability of current informed consent forms in
cardiology - and how to improve them

G. Terranova1 , M. Ferro2, C. Carpeggiani3, V. Recchia3 , A. Dodaro3,
D. Gioffre’3, R. Semelka4, E. Picano3. 1ASL 5- Risk Management
Unit, Pisa, Italy; 2CNR, Istituto di Linguistica Computazionale, Pisa,

Italy; 3Institute of Clinical Physiology of CNR, Pisa, Italy; 4Diagnostic Radiology,
Chapel Hill, United States of America

Background: Guidelines on informed consent for clinical practice and research
trials recommend the use of standard plain language to enhance patient compre-
hension and to facilitate shared decision-making. Aim: To assess readability of
our current informed consent forms used in cardiology.
Methods: We evaluated the informed consent forms, currently used in an Italian
tertiary care and research center and previously set according to the recommen-
dations of scientific societies, of 7 common examinations: coronary angiography
(CA), percutaneous coronary intervention (PCI), myocardial perfusion imaging
(MPI), cardiac positron emission tomography (PET), cardiac computed tomogra-
phy (CCT), cardiac radiofrequency ablation (CRA) and stress echocardiography
(SE). For each test, we also developed a revised informed consent form writ-
ten by language experts assisted by cardiology specialists following federal plain
language guidelines (Plainlanguage.gov, revised December 2010). We analyzed
each text (standard and revised) with Flesch-Kincaid (F-K) grade level (high num-
bers indicating harder-to-read text) and the Italian language-tailored Gulpease
level (from 0, easy, to 100, difficult).
Results: Readability was poor for the standard consent forms (red points in
figure) and visibly improved with the revised form (green points) with higher
readability evidenced by changes in both F-K grade level (standard: 21±1% vs
revised: 12±0.4%, p<0.001) and Gulpease (standard=45±2 vs revised=84±2,
p<0.0001).

Conclusion: Current informed consent forms are unreadable for the average pa-
tient. Substantially higher readability scores can be achieved with novel forms
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which explicitly discuss risks and are prepared following standard recommenda-
tions of plain writing.

P588 Out-of-hours computerised activation of primary
angioplasties improves door-to-balloon times

P.K. Kong1, G.Y.H. Lip2, D.L. Connolly3, R. Davis3, M. Badri3,
J. Khan2, T. Millane2, C. Varma2, R. Ahmad3. 1Hospital Pulau Pinang,
Georgetown, Pulau Pinang, Malaysia; 2City Hospital, Birmingham,

United Kingdom; 3Sandwell General Hospital, Birmingham, United Kingdom

Purpose: A new protocol for out-of-hours (OOH) primary percutaneous coronary
interventions (PPCI) was implemented in our institution since mid 2009. Activa-
tion of cardiac interventional team by individual telephone calls was changed to
computerised simultaneous alert to mobile telephones of the cardiology interven-
tion team. We assessed the impact of this new protocol on door-to-balloon (DTB)
times.
Methods: DTB times for consecutive patients receiving PPCI for 6 months (Jan-
uary 2009 to July 2009; group 1; n=124) and subsequent 6 months (July 2009 to
January 2010; group 2; n=119) were examined. There were 78 (63%) patients in
Group 1 and 87 (73%) patients in Group 2 having PPCI OOH (defined as week-
days 5pm to 9am, weekends and public holidays).
Results: With the new protocol, proportion of OOH PPCI achieving target DTB
time ≤90 minutes increased from 51% (40/78) in Group 1 to 67% (60/89) in Group
2 (p=0.040). Median DTB time for OOH PPCI decreased from 88 (IQR 63-110)
minutes in Group 1 to 71 (IQR 60-111) minutes in Group 2 (p=0.04, Kruskal-Wallis
test).
Conclusions: Following computerised activation of PPCI, OOH DTB times are
shortened. The improved median DTB time and proportion achieving target DTB
time are now similar to those for routine-hours PPCI.

P589 Influence of the time on the prevalence of drug-related
resuscitated sudden death during these past 20 years

B. Brembilla-Perrot, J.M. Sellal, P.Y. Zinzius, H. Blangy, V. Manenti,
N. Sadoul. University Hospital of Nancy - Hospital Brabois,
Vandoeuvre les Nancy, France

Most of sudden cardiac arrests are related to a ventricular fibrillation (VF) and
ischemic heart disease. However, some sudden deaths (SD) occur in patients
without apparent heart disease (HD) and some of them are drug-related. Many
recommendations were published during these last years. The purpose of study
was to evaluate the prevalence of drug-related SD’s and the possible changes
during these past 20 years.
Methods: 236 patients, 179 men, 57 women, aged from 12 to 88 years (mean
60±15) were consecutively admitted after resuscitation of a sudden cardiac death
outside the acute phase of a myocardial infarction; 139 were admitted before 2000
and 97 between 2000 and 2010. Clinical data, treatment, electrolytes, echocar-
diography, ECG Holter monitoring, exercise testing, signal-averaged ECG, elec-
trophysiological study (EPS) and evaluation of coronary status associated with
ergonovine test when coronary arteries were normal, were collected.
Results: The analysis of the causes of resuscitated SD’s did not change signif-
icantly during these 2 periods of studies. There is a trend for more unexplained
SD’s occurring in patients without apparent HD (34/97 vs 34/139; p<0.087 NS),
for less history of ischemic HD (33/97 vs 58/130, p<0.2). All other classical sub-
strates favouring SD did not change: idiopathic dilated cardiomyopathy 10/97
(10%) vs 16/139 (11.5%), valvular HD 6/97 6%) vs 17/139 (12%), various HD
2/97 (2%) vs 5/139 3.5%), coronary spasm 4/97 (4%) vs 3/139 (2%), preexcita-
tion syndrome or ion channel disorders 5/97 (5%) vs 7/139 (5%). Drug-related
SD’s did not change during these periods: 37 patients presented a drug-related
VF or asystole. 20 patients (14%) seen before 2000 had a drug-related SD and
17 patients (17.5%) seen since 2000 had drug-related SD. The fatal event was
generally caused by hypokaliema or a direct effect on QT interval and was fa-
cilitated by the presence of an HD or an abnormal ECG in 19 of them. Digoxin,
diuretics, calcium inhibitors, antiarrhythmic drugs were the main drugs implicated
in SD’s.
Conclusion: Surprisingly, although several recommendations were published,
the main causes of resuscitated SD’s have not changed during the periods
1990/2000 and 2000/2010. Furthermore, the prevalence of drug-related resus-
citated SD’s remains unchanged. Drug-related arrhythmias continue to explain or
favour at least 15% of SD’s.

P590 Linking the cardiologist to the primary care doctor
through eConsultation

C. Liddy, E. Keely, J. Malcolm, J. Shahidi. University of Ottawa,
Ottawa, Canada

Cardiovascular disease (CVD) is a major source of disease burden
worldwide and primary care has a crucial role in its prevention and management.
By improving the communication between primary care physicians and special-
ists, an enhancement in patient’s quality of care is expected. The Champlain
BASE Project: Building Access to Specialists through eConsultation is a web-
based service that was developed to allow primary care practitioners to submit a

patient specific clinical question to a specialist, such as a cardiologist, by using
a standardized electronic form through a secure system in which confidentiality
and privacy of patient information is ensured.
When a consultation request is made by one of the participating primary care
physicians, it will be assigned to an appropriate specialist (based on availability
and specialty) who will have one week to respond. Supplementary patient infor-
mation such as laboratory results, digital images and health history can also be
included to assist the specialist in making an informed recommendation. Based
on the received information, the specialist may 1) provide the primary care physi-
cian with answers to questions (so that the primary care physician can make
further actions without sending the patient for a formal referral to the specialist),
2) ask for additional information before being able to provide his/her recommen-
dations, or 3) recommend a formal referral (if required, additional diagnostic tests
can be requested and courses of treatment can be started by the primary care
physician before patient’s appointment with the specialist).
The pilot phase of the project was launched in January 2010 and currently in-
volves 40 primary care physicians and 28 specialists (3 cardiologists and 1 in-
ternist) from across the Champlain region in Ontario, Canada. By February 2011,
a total of 68 consultation requests were made and 9 of them were assigned to a
cardiologist. Only in 1 out of 9 cases the referral was recommended by the cardi-
ologist and 8 other potential referrals were avoided. The content of the questions
ranged from questions about potential diagnosis to possible treatments, concern-
ing high-risk to low-risk patients in different age-groups. Ongoing analysis of pilot
phase data will help improve the system and address the issues raised by partic-
ipants. Hopefully, the implementation of the project can improve access to clinics,
reduce the number of visits for patients and waiting times, and lead to individual-
ized specialist advice in the region. Subsequently, the experience can be adapted
to be used in other health regions across Canada and internationally.
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P591 Predictors and clinical consequences of acute renal
injury following transfemoral and transapical
transcatheter aortic valve implantation

Z.Y. Yong1, K. Boerlage-Van Dijk1, K.T. Koch1, M.M. Vis1,
B.J. Bouma1, J.P.S. Henriques1, R. Cocchieri2, J.J. Piek1,

B.A.J.M. De Mol2, J. Baan1. 1Academic Medical Center, Department of
Cardiology at the University of Amsterdam, Amsterdam, Netherlands; 2Academic
Medical Center, Department of Cardiothoracic Surgery at the University of
Amsterdam, Amsterdam, Netherlands

Background: During transcatheter aortic valve implantation (TAVI), periods of
hypotension, contrast injection and calcium or plaque embolization may result in
acute kidney injury (AKI). In cardiac surgery, AKI is known to be strongly asso-
ciated with post-operative short- and long-term mortality. Therefore, our purpose
was to investigate the incidence, predictors and prognostic importance of AKI in
TAVI.
Methods: In a prospective observational single-centre study we included 132 pa-
tients (age 80±8 years, 58 male), who had undergone a TAVI either through trans-
femoral approach with the Medtronic-CoreValve® bioprosthesis (n=96) or through
transapical route with the Edwards SAPIEN bioprosthesis (n=36). Pre- and post-
procedural clinical data were collected from the medical history, laboratory anal-
ysis and echocardiography. Acute kidney injury was defined as a decrease in
estimated glomerular filtration rate (eGFR) of 25% or more within 5 days after the
procedure compared with baseline.
Results: Following TAVI the incidence of AKI was 26%. Independent predictive
factors for AKI were loop diuretic use ≥ 2 units (OR: 8.63; 95% CI: 3.07-24.30),
postprocedural aortic regurgitation grade ≥ 3 (OR: 9.58; 95% CI: 1.92-47.76) and
age (OR: 1.07; 95% CI: 1.00-1.13). In-hospital mortality following TAVI was 14%,
which was independently predicted by STS risk score (OR: 1.62; 95% CI: 1.25-
2.08) and AKI (OR: 5.22; 95% CI: 1.49-18.28).

Conclusion: The incidence of acute kidney injury following transcatheter aortic
valve implantation is 26%. More preprocedural loop diuretic use, a higher post-
procedural aortic regurgitation grade and higher age are the main predictors for
AKI. Together with STS risk score, acute kidney injury was identified as an inde-
pendent predictor for in-hospital mortality following TAVI.
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P592 Transarterial Medtronic corevalve system implantation
for degenerated aortic valve bioprostheses

F. Descoutures, D. Himbert, D. Messika-Zeitoun, C. Radu, B. Iung,
G. Ducrocq, R. Raffoul, E. Brochet, P. Nataf, A. Vahanian. AP-HP -
Hospital Bichat-Claude Bernard, Paris, France

Purpose: To assess the early and mid-term results of transcatheter aortic valve
implantation (TAVI) using the Medtronic CoreValve System, via the transarterial
approach, in high-risk patients with degenerated surgical aortic bioprostheses.
Methods: Of 241 patients who consecutively underwent TAVI in our institution, 10
(4%) had a degenerated surgical bioprosthesis. The decision for favouring TAVI
over redo surgery was reached by consensus of a heart team. The approach
was percutaneous transfemoral in 9 cases, and surgical transaxillary in 1, with
either general anaesthesia or conscious sedation and locoregional anaesthesia.
As general principles, procedures were performed without balloon predilatation,
with rapid pacing, and aimed at placing the CoreValve as high as possible within
the surgical bioprosthesis. Outcomes were assessed using the Valve Academic
Research Consortium definitions.
Results: Patients were aged 75±10 years. They all were in New York Heart Asso-
ciation (NYHA) classes III or IV, and at high risk for repeated surgery, with severe
extracardiac comorbidities (EuroSCORE, 26±17%). The mean delay between
surgery and bioprosthesis failure was 11±4 years (range, 6-20). The bioprosthe-
ses were stented in 7 cases, stentless in 2, and there was 1 homograft. The fail-
ure mode was a predominant regurgitation (grade 3 or 4) in 7 cases, and stenosis
(aortic valve area: 0.7±0.2cm2, mean gradient: 58±16mmHg) in 3. Based on the
echographic measurement of inner prosthesis diameters, 8 patients received a
26mm, and 2 a 29mm diameter CoreValve System. Procedural success rate was
100%. There was 1 in-hospital death, not procedure-related, and 1 stroke with
moderate sequellae. Pace-maker implantation was required in 1 case. There was
no other adverse event at 30 days. The mean post-implantation transprosthetic
gradient was 13±7mmHg, periprosthetic regurgitations were absent or trivial in 9
cases, and grade 2 in 1. After a mean follow-up of 9±7 months, there were neither
additional adverse non fatal, nor fatal events. Hospital survivors were all but 1 in
NYHA classes I or II.
Conclusion: These results suggest that transarterial Medtronic CoreValve im-
plantation in degenerated aortic bioprostheses is feasible and safe, and leads to
early and mid-term haemodynamic and clinical improvement. If favourable long-
term outcomes are confirmed by larger series with longer follow-up, this option
may be an attractive alternative to redo surgery in high-risk patients.

P593 Early and mid-term outcomes in patients undergoing
transcatheter aortic valve implantation after previous
coronary artery bypass grafting

G. Ducrocq, D. Himbert, D. Messika-Zeitoun, B. Iung, F. Descoutures,
N. Al-Attar, J.-P. Depoix, E. Brochet, P. Nataf, A. Vahanian. AP-HP -

Hospital Bichat-Claude Bernard, Paris, France

Purpose: To evaluate the impact of previous coronary artery bypass grafting
(CABG) on outcomes in patients who undergo transcatheter aortic valve implan-
tation (TAVI).
Methods: Of 201 high-risk patients who underwent TAVI between October 2006
and June 2010, 54 (27%) had a history of CABG. TAVI was performed using either
the Edwards SAPIEN or the Medtronic CoreValve prosthesis.
Results: Main baseline characteristics and outcomes of the whole study pop-
ulation are described in the table. Overall, patients with previous CABG were
younger, and more frequently male than those with no previous CABG, but they
had more frequently cerebrovascular disease and previous myocardial infarc-
tion. Echographic characteristics were similar in both groups: Mean gradient:
52±18mmHg, aortic valve area: 0.7±0.2cm2, left ventricular ejection fraction:
50±15%. The transapical approach was more frequently used in patients with
previous CABG than in the others (43%, vs 26%, p=0.007). Implantation suc-
cess rate was 98% in both groups. No peri procedural myocardial infarction was
observed. There were no significant differences in 30-day rates of death, stroke
and severe bleeding between both groups. Multivariate analysis identified 3 pre-
dictive factors of mid-term mortality: transapical vs transarterial approach, early
experience, and absence of previous CABG.

Overall Previous CABG No previous CABG p
(n=201) (n=54) (n=147)

Age 81±8 80±9 82±8 0.02
Female gender 96 (48%) 15 (28%) 81 (55%) 0.0006
EuroSCORE 28±15% 37±18% 24±12% <0.0001
Charlson index 6±3 7±3 6±2 0.46
Previous myocardial infarction 39 (19%) 18 (33%) 21 (14%) 0.002
Cerebrovascular disease 48 (24%) 24 (44%) 24 (16%) <0.00003
30-day survival 182 (91%) 51 (94%) 131 (89%) 0.25
2-year survival 70±5% 80±8% 66±6% 0.12

Conclusion: Previous CABG does not adversely affect outcome in patients un-
dergoing TAVI. Those results, put along with the risk of redo surgery, suggest that
TAVI could be an attractive treatment of severe aortic stenosis in this high risk
patients’ subset.

P594 Presence of subannular calcification as a new
predictor of significant aortic regurgitation following
percutaneous aortic valve implantation

P. Martin1, J. Suarez De Lezo Jr2, A. Medina1, J. Suarez De
Lezo2, L. Ramirez Burgos1, M. Pan2, E. Caballero1, M. Romero2,

J. Segura2, V. Quevedo1. 1Doctor Negrin University Hospital, Las Palmas, Spain;
2Reina Sofia University Hospital, Cordoba, Spain

Background: Transcatheter aortic valve implantation (TAVI) has been shown to
be effective in patients with severe aortic stenosis. However,significant aortic re-
gurgitation may occur after valve implantation. The aim of this study was to assess
the impact of subannular calcium detected by 64-slice computed tomography, on
the incidence of significant aortic regurgitation after TAVI
Methods: We analyzed our series of 110 patients, 77±5 years old, with severe
aortic stenosis treated with TAVI. Clinical, ecocardiographic, angiographic and CT
variables were analized
Results: Implant success was obtained in 109 patients (99%). Valve size was
29 mm in 37 (34%), and 26 mm in 72 (66%). Posdilation was required in 42
patients (38%). After the procedure, significant regurgitation was observed in 22
patients (17 with grade II and 5 with grade III), and mild regurgitation (grade I)
in 51 (47%). The remaining 36 (33%) had no regurgitation. In the AngioCT- scan
performed before treatment, subannular calcification was detected in 30 patients
(27%). This subannular calcification had a thicknes of 4.4±1.9 mm, and a depth
of 10 mm±3,9. This feature was the only predictor of significant regurgitation
after TAVI. Twelve out of 30 patients (40%), with this sign developed significant
regurgitation p<0.05. Indeed, 4 out of 5, patients with aortic regurgitation grade
III after valve implantation presented subannular calcium (p<0,01). The incidence
of aortic regurgitation after valve implantation was not affected by valve depth in
the outflow tract, annular size or valve size.

Conclusios: The presence of subannular aortic calcification detected by the CT
scan is a predictor of significant regurgitation after TAVI.

P595 The impact of peripheral arterial disease on outcome
after transcatheter aortic valve implantation. Results
from the German TAVI registry

J.-M. Sinning1, M. Horack2, U. Gerckens3, H. Eggebrecht4 , R. Zahn5,
A. Linke6, J. Senges2, E. Grube1, G. Nickenig1, N. Werner1 . 1II.

Medizinische Klinik, Universitätsklinikum Bonn, Bonn, Germany; 2Institut fur
Herzinfarktforschung Ludwigshafen an der Universitat Heidelberg, Ludwigshafen,
Germany; 3HELIOS Hospital, Department of Cardiology, Siegburg, Germany;
4West German Heart Center Essen, Department of Cardiology, Essen, Germany;
5Heart Center Ludwigshafen, Department of Cardiology, Ludwigshafen am
Rhein, Germany; 6University of Leipzig, Heart Center, Department of Internal
Medicine and Cardiology, Leipzig, Germany

Objective: The aim of this study was to determine the impact of peripheral arterial
disease (PAD) on outcome after transcatheter aortic valve implantation (TAVI).
Background: A significant proportion of patients undergoing TAVI has concomi-
tant PAD which plays a crucial role in the selection process and may be associ-
ated with worse outcomes.
Methods: In the prospective, multi-center German TAVI registry, TAVI was per-
formed in 1378 patients with a mean age of 81.7±6.2 years (42.1% males, logistic
EuroSCORE 20.6±12.9%). TAVI was performed percutaneously in 1282 patients
(93.1%).
Results: 296 patients suffered from PAD (21.5%): these patients had significantly
smaller diameters (P<0.0001), more stenoses >50% (26.2 vs. 3.2%; P<0.0001)
and more kinking (25.4 vs. 10.8%; P<0.0001) of the ilio-femoral system. Fur-
thermore, patients with PAD had a higher logistic EuroSCORE (28.5±16.2 vs.
18.4±12.0%; P<0.0001) and suffered more often from comorbidities: coronary
artery disease (82.3 vs. 55.2%, P<0.001), diabetes (42.6 vs. 32.3%; P<0.01),
and chronic obstructive pulmonary disease (31.4 vs. 22.6%; P<0.01). After TAVI,
the rate of dialysis-dependent renal failure (11.5 vs. 5.6%; P<0.001), vascular
complications (28.5 vs. 20.9%; P<0.01), and in-hospital mortality (13.2 vs. 7.0%;
P<0.0001) was increased in PAD patients. In multivariate analysis, PAD patients
had a 1.5-fold higher risk of short-term mortality [Hazard ratio (HR): 1.5, 95% CI:
1.0-2.1; P=0.03] after TAVI.
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Clinical outcomes according to PAD

Conclusions: In this real-world TAVI registry, patients with apparent PAD had
a significantly worse outcome compared to patients without PAD. PAD plays a
crucial role in the selection process and for access site evaluation and is one of
the major predictors of outcome after TAVI.

P596 Causes of early and late death after transcatheter
aortic valve implantation: a pooled analysis from 12
studies

P. Salinas, R. Moreno, L. Calvo, D. Dobarro, S. Jimenez-Valero,
A. Sanchez-Recalde, G. Galeote, L. Riera, I. Moreno-Gomez,
J. Lopez-Sendon. University Hospital La Paz, Madrid, Spain

Purpose: Transcatheter aortic valve implantation (TAVI) has become an alter-
native for patients with severe aortic stenosis unsuitable for surgery. However,
experience with TAVI is still short.
Methods: Published studies of TAVI with available data about causes of death
were selected. We performed a pooled analysis of causes of death, comparing
early (<1 month) and late (≥1 month) mortality.
Results: 12 studies with 1,233 patients were selected, with 249 (20.2%) reported
deaths. Mortality during the procedure was 2.4%; and at 1 month was 9.7%, lower
than that predicted by the mean EuroScore of the population (>20%). Causes of
death after TAVI are shown in Table 1. There were 119 early deaths (47.8%), 30 of
which were intra-procedural. Early deaths were more frequently of cardiac origin
than late deaths (56.3% vs. 34.3%; p=0.001).

Table 1. Cause of death after TAVI according to early (<1 month) or late (≥1 month) event

Cause of death Overall (249) Early (119) Late (130)

Cardiac 103 (41.4%) 67 (56.3%) 36 (27.7%)
Heart failure 41 (16.5%) 28 (23.5%) 13 (10%)
Sudden death 25 (10%) 20 (16.8%) 5 (3.9%)
Cardiac tamponade 14 (5.6%) 13 (10.9%) 1 (0.8%)
AMI 4 (1.6%) 2 (1.7%) 2 (1.5%)
Prosthetic dysfunction 5 (2%) 5 (4.2%) 0 (0%)
Other 15 (6%) 0 (0%) 15 (11.5%)
Non cardiac 121 (48.6%) 52 (43.7%) 69 (53.1%)
Bleeding/Vascular complication 28 (11.2%) 22 (18.5%) 6 (4.6%)
Stroke 20 (8%) 13 (10.9%) 7 (5.4%)
Sepsis 23 (9.2%) 13 (10.9% 10 (7.7%)
Respiratory failure 23 (9.2%) 4 (3.3%) 19 (14.6%)
Renal failure 10 (4%) 0 (0%) 10 (7.7%)
Other 19 (7.6%) 2 (1.7%) 17 (13.%)
Unknown 25 (10%) 0 (0%) 25 (19.2%)

Conclusions: Intra-procedural mortality of TAVI is low (2.4%). Early mortality is
mainly of cardiac origin (56.3%), followed by vascular complications and stroke.
Late mortality is still high (11%), and driven mainly by comorbidities and heart
failure.

Abstract P594 – Table 1. Edwards Sapien vs Sapien XT results

Variables Conversion Use of Procedural Combined safety Death Major Life threatening AKI Peri-procedural Major vascular Repeat procedure for
to GA vasopressors failure end-point stroke bleeding stage 3 MI Major vascular valve-related dysfunction

Edwards Sapien (n=74) 5 (6.8%) 6 (8.1%) 3 (4.1%) 13 (17.6%) 6 (8.1%) 1 (1.4%) 9 (12.2%) 1 (1.4%) 1 (1.4%) 6 (8.1%) 2 (2.7%)
Sapien XT (n=53) 0 (0%) 1 (1.9%) 1 (1.8%) 6 (11.5%) 2 (3.8%) 1 (1.9%) 3 (5.7%) 0 (0%) 1 (1.9%) 4 (7.5%) 0 (0%)
p 0.06 0.13 0.44 0.25 0.27 0.66 0.36 0.49 0.67 0.59 0.26

GA: general anesthesia; AKI: acute kidney injury; MI: myocardial infarction.

P597 Bioprosthetic aortic valve failure - transfemoral
treatment using the Medtronic corevalve revalving
system

F. Woitek1, N. Mangner1 , G. Sofianos2, M. Merx2, R. Hoellriegel1,
T.H. Walther3, M. Kelm2, F.W. Mohr4, A.H.P. Linke1, G.C. Schuler1.

1University of Leipzig, Heart Center, Department of Internal Medicine and
Cardiology, Leipzig, Germany; 2Heinrich-Heine University, Department of
Medicine, Division of Cardiology, Angiology & Pneumology, Dusseldorf,
Germany; 3Kerckhoff Clinic, Bad Nauheim, Germany; 4University of Leipzig,
Heart Center, Department of Cardiac Surgery, Leipzig, Germany

Conventional aortic valve replacement for aortic valve stenosis or regurgitation
is safe and performed with excellent results. More recently, bioprosthetic valves
are used more often since they have a favourable flow profile and do not require
oral anticoagulation as compared to mechanical valves. However, a significant
number of these valves fail within 15years, at a time when the patient’s risk of
redo-surgery has increased due to co-morbidities. Transfemoral aortic valve im-
plantation (TAVI) with the Medtronic CoreValve ReValving System (MCV) repre-
sents an alternative. Therefore, the aim of the study was to elucidate whether
TAVI using the MCV in patients (pts) with a failing aortic valve bioprosthesis is
safe, feasible and associated with an improvement in hemodynamics.
Methods: Pts with symptomatic aortic valve disease, aged ≥ 65years with a lo-
gistic EuroSCORE ≥ 10% were enrolled. MCV implantation was performed using
the retrograde transfemoral approach under local anaesthesia and cautious se-
dation. At 30days and one year, respectively, clinical events were recorded and
a transthoracic echocardiography was performed to evaluate hemodynamics at
follow-up.
Results: A total of 25pts (age 76±7years) with a Logistic EuroSCORE of
33±18% were treated so far. The duration between conventional AVR and MCV
implantation was 56±44months, the inner diameter of the bioprosthesis was
21.7±2.1mm. Twenty pts received the TAVI for treatment of a stenotic biopros-
thetic valve, whereas five were treated because of severe regurgitation. The MCV
was successfully implanted without mechanical ventilation and support of a heart-
lung machine in all patients (n=25,100%). In those with stenosis, the mean gra-
dient declined from 46±16mmHg before to 12±7mmHg after TAVI (p<0.05), in
those with AR the level declined by two. These excellent results were persistent
throughout one year of follow up. There was no intraprocedural death, but one pa-
tient died from a severe stroke and one patient from cardiac failure within 24hours
after TAVI. There were no further deaths within the 30day but one during the one-
year follow-up period (30day/one year mortality: 8%/12%). Only one patient (4%)
required a pacemaker implantation due to AV-Block grade three. Applying the
VARC criteria device success was achieved in 21pts (84%). Freedom from death,
major stroke, MI, life-threatening bleeding, stage 3 kidney injury or major vascular
complication was detected in 18pts (72%).
Conclusion: These results suggest that TAVI using the MCV into a failing aortic
bioprosthetic valve is feasible, safe and improves hemodynamics in these high
risk patients.

P598 Feasibility and safety of transfemoral transcatheter
aortic valve implantation without general anesthesia
and transesophageal echocardiography with the
Edwards’ Sapien and Edwards’ Sapien XT prosthesis

E. Durand, B. Borz, M. Godin, C. Tron, K. Bejar, C. Sanchez Giron,
A. Cribier, H. Eltchaninoff. University Hospital of Rouen - Hospital Charles
Nicolle, Rouen, France

Purpose: We report in this prospective, single-center study the early safety and
efficacy of transfemoral aortic valve implantation (TAVI) using the Edwards Sapien
(ES) and Sapien XT (SXT) prosthesis, all implanted without general anesthesia
(GA) and without on-line transesophageal echocardiography (TEE).
Methods: Between May 06 and Jan 11, 127 consecutive high-risk patients (Log
EuroSCORE: 23.8±11.8) had TAVI (ES: n=74, SXT: n=53) under conscious se-
dation: Midazolam 1-2 mg and Nalbuphine 5 mg. Primary end-point was a combi-
nation of all-cause mortality, major stroke, life-threatening bleeding, acute kidney
injury (AKI) stage 3, peri-procedural myocardial infarction (MI), major vascular
complication, and repeat-procedure for valve-related dysfunction at 30 days.
Results: Transarterial access consisted in surgical cutdown (ES: 100%), or per-
cutaneous approach (SXT: 92.7%) with preclosing, and was well tolerated in all
cases. Conversion to GA was required in 3.9% (all ES cases) and related to com-
plication. Vasopressors were used in only 5.5%. Procedural success was 96.9%.
The combined-safety end-point was reached in 15.0%, including death (6.3%),
major stroke (1.6%), life-threatening bleeding (9.5%), AKI stage 3 (0.8%), peri-
procedural MI (1.6%), major vascular complication (7.9%), and repeat-procedure
for valve-related dysfunction (1.6%) at 30 days. Permanent pacemaker was re-
quired in 4.7%. Comparison between ES and SXT results is shown in table.
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Conclusions: This single-center prospective registry demonstrated the feasibility
and safety of transfemoral TAVI performed without GA and TEE in high-surgical-
risk patients with severe AS. The trend to less complications with the SXT pros-
thesis would deserve further evaluation on larger series.

P599 Survival and predictive factors of late mortality after
percutaneous implantation of the corevalve aortic
prosthesis

A.J. Munoz Garcia1, M.J. Molina Mora1, A.J. Dominguez Franco1 ,
M.F. Jimenez Navarro1, J.H. Alonso Briales1, J. Caballero Borrego1,

I. Rodriguez Bailon1, M. Such Martinez2, J.M. Hernandez Garcia1, E. De Teresa
Galvan1. 1University Hospital Virgen de la Victoria, Department of Cardiology,
Malaga, Spain; 2University Hospital Virgen de la Victoria, Department of Cardiac
Surgery, Malaga, Spain

Background: Percutaneous treatment of aortic stenosis is now an accepted ther-
apy for patients with symptomatic aortic stenosis and a high surgical risk. We
studied the medium-term survival and factors predicting late mortality after per-
cutaneous implantation of a CoreValve aortic valve prosthesis.
Methods and results: From April 2008 to October 2010 we used the CoreValve
aortic prosthesis to treat 133 patients with severe symptomatic aortic stenosis
and a high surgical risk. Their mean age was 79.5±6.7 years and the logistic Eu-
roSCORE was 21.5±14%. The implantation success rate was 97.7%. In-hospital
mortality was 4.5% and the combined endpoint of death, vascular complications,
AMI or stroke was 9%. Survival at 12 and 24 months was 84.5% and 79% af-
ter a mean follow-up of 11.3±8 months. The NYHA functional class improved
from 3.3±0.5 to 1.18±0.4 and remained stable at one year. The quality of life of
the patients for activities of daily living assessed with the Barthel test increased
from 70.5±22.7 to 90.5±12.7. The Charlson index (HR 1.44; 95% CI, 1.09-1.89;
p<0.01) and a worse Karnofsky score prior to the procedure (HR 0.95; 95% CI,
0.92-0.99; p=0.021) were predictors of late mortality.
Conclusions: Percutaneous treatment with the CoreValve prosthesis for patients
with aortic stenosis and a high surgical risk is a safe, efficient option resulting in
a medium-term clinical improvement. Survival during follow-up depends on the
associated disorders.

P600 Acute hemodynamic changes after percutaneous
mitral valve repair

O. Gaemperli1, D. Surder2, P. Biaggi1, D. Hurlimann1, M. Moccetti1,
I. Buehler1, D. Bettex1, C. Felix1, J. Grunenfelder1 , R. Corti1.
1University Hospital Zurich, Zurich, Switzerland; 2Foundation

"Cardiocentro Ticino", Lugano, Switzerland

Aims: Percutaneous mitral valve repair (MVR) using the Evalve MitraClip device
has recently been developed. This method delivers a clip via atrial trans-septal
puncture grasping the mitral leaflets and thereby creating a double orifice valve.
The aim of the present study was to assess immediate hemodynamic changes
after MVR with the MitraClip device using right heart catheterization.
Methods: Patients with moderate to severe (3+) and severe (4+) mitral regurgi-
tation (MR) due to functional (62%), degenerative (26%) or mixed (12%) disease
were selected. MitraClip implantation was performed under general anesthesia
with fluoroscopy and echocardiographic guidance. Hemodynamic variables were
obtained before and after MVR using standard right heart catheterization and
oximetry.
Results: A total of 42 consecutive non-surgical patients (age, 72±15 years,
EuroSCORE 26±15) underwent percutaneous MVR between May 2009 and
September 2010. Mean ejection fraction was 46±18% and 35 (83%) patients
were in NYHA functional class III-IV. Acute procedural success (reduction in mi-
tral regurgitation (MR) to grade 2+ or less) was achieved in 38 (90%) patients.
Mitral valve clipping reduced mean pulmonary capillary wedge pressure (PCWP)
(from 17±7 to 12±4 mmHg), PCWP v-wave (from 24±12 to 16±6 mmHg) and,
mean pulmonary artery pressure (PAP) (from 30±12 to 23±5 mmHg), and in-
creased cardiac output (from 5.0±1.8 to 6.9±1.9 L/min) and cardiac index (CI)
(from 2.8±1.1 to 3.8±1.2 L/min/m2) (all p<0.05). No changes in mean arterial
pressure and left ventricular filling pressures were recorded. Hemodynamic re-
sponse to MVR was similar in patients with degenerative versus functional MR.
Conclusion: In a heterogenous population with functional and degenerative MR,
percutaneous MVR with the Evalve MitraClip system lowers PCWP and PAP by
21% and 20%, respectively, and increases CI by 31%.

P601 Optimal projections for angiographic imaging and
percutaneous closure of the left atrial appendage.
Lessons learned from the intraprocedural
reconstruction of the left atrium and the pulmonary
veins

S. Nedios, C. Kriatselis, M. Roser, X. Chen, E. Fleck, J.H. Gerds-Li.
German Heart Center Berlin, Berlin, Germany

Purpose: Percutaneous left atrium appendage (LAA) obliteration is a new alter-
native strategy for prevention of embolic events in patients with atrial fibrillation
(AF) and contraindications to anticoagulation. However, selective angiography of

the LAA in standard fluoroscopic projections as guidance for device implantation
does not always achieve optimal depiction of the individual LAA-ostium anatomy.
This study aimed to define the projections that provide the optimal LAA depiction
in the majority of the patients.
Methods: The intraprocedural rotational angiography of 100 patients (67
men,age: 60±12 years) with AF and indication for left atrium (LA) ablation was
evaluated by two independent physicians in 33 angiographic projections, from
right anterior oblique (RAO) 80° to leftanterior oblique (LAO) 80°. The optimal
projections of the LAA ostium diameter were arbitrary defined according to the
following criteria. Sagittal plane: (i) clear identification of both superior and infe-
rior segments of the LA-LAA junction and (ii) no overlapping between LA and
LAA ostium. Frontal plane: (i) clear identification of all four quadrants of the LAA
ostium and (ii) visualisation of the maximal horizontal ostial diameter.
Results: The optimal ostial fluoroscopic projection for the LAA ostium in a sagittal
plane was RAO 30° in 82 out of 100 patients (82%). Every 5° deviation from RAO
30° led to a 10% reduction of the optimally depicted LAA-ostia. The optimal ostial
projection in a frontal plane for the LAA ostium was LAO 40° in 60 out of 100
patients (60%) and every 5° deviation led to a reduction of the optimally depicted
LAA-ostia of about 15%, so that the anteroposterior diameter of LAA was not
visible in RAO projections.
Conclusion: If selective angiography of the LAA ostium anatomy is performed to
facilitate the implantation of an occlusion device, fluoroscopic projections should
be carefully selected to avoid suboptimal visualisation. The preselected projec-
tions proposed in our study: RAO 30° and LAO 40° result in optimal sagittal and
frontal angiographic projections of the LAA ostium respectively in the majority of
patients.

P602 Thrombus formation on the new Amplatzer Cardiac
Plug for LAA occlusion: a word of caution

B. Plicht, P. Kahlert, T. Buck, R. Erbel, T.F.M. Konorza. University of
Duisburg-Essen (UDE), Essen, Germany

Background: Percutaneous left atrial appendage (LAA) occlusion is a
novel approach for stroke propyhaxis in patients with atrial fibrillation (AF) and rel-
ative contraindications for oral anticoagulation. The new Amplatzer Cardiac Plug
(ACP) device consists of a lobe anchored in the LAA with a connected disk shield-
ing the LAA ostium. Limited experience of possible complications like thrombus
formation exists so far. We report results of one of the largest series currently
published. As a possible reason for thrombus formation the placement of the ACP
disk in relation to the rim of the LAA is discussed.
Methods: LAA occlusion was performed in 31 consecutive AF patients (CHADS2
score ≥2) with the ACP under mild sedation without mechanical ventilation. Post
intervention dual antiplatelet therapy was initiated according to company’s rec-
ommendations. Pre discharge and after 3 and 6 months a transesophageal echo
(TEE) was performed.
Results: In 32 procedures 31 ACP were implanted successfully. 1 ACP could not
be placed due to an inappropriate anatomy. Mean occluder size was 24.0±3.1
mm. In 3 patients thrombus was detected in the pre discharge TEE, in 3 further
patients after 3 months. Thrombi resolved after i. v. heparin administration for one
week in 3 patients. In 3 patients oral anticoagulation was reinitiated for 3 more
months. No significant difference can be found in the implantion site (placement
on the rim in 32% in the non-thrombus vs. 33% in the thrombus group).

Thrombus formation/resolution on the ACP.

Conclusions: Thrombus formation on the new ACP device is a serious compli-
cation that should lead to caution. A change of the anticoagulation regime post
implation has to be discussed. Our data does not support the thesis of a too deep
implantation into the LAA as a risk factor for thrombus formation.
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P603 Percutaneous paravalvular mitral leak closure with
amplatzer vascular plug III device in presence of
metallic aortic prosthesis

M.A. Paulo Guzman, J. Dutary, R. Hernandez-Antolin, C. Almeria,
C. Macaya, E. Garcia. Hospital Clinic San Carlos, Department of

Cardiology, Madrid, Spain

Purpose: Several technical aspects has been described for percutaneous clo-
sure of mitral paravalvularleaks (PVL), however, the presence of metallic aortic
prosthesis (MAP) is frequently thought to be a relative contraindication to cross
the leak by retrograde approach. The purpose of this study is to describe the im-
mediate result of a series of cases using the retrograde approach to close mitral
PVLs through MAP using the Amplatzer Vascular Plug III (AVP III) device.
Methods: Prospective, observational study of all consecutive patients (P) with
mitral PVL plus MAP treated in our Institution with AVP III device from December
2008 to December 2010. Procedure consisted in obliteration of the mitral PVL
by retrograde passing of the leak with the wire, wire snaring and establishment of
an arteriovenous loop. Transesophageal echocardiography was performed during
the procedures.
Results: A total of 18 P were included. Mean age was 65±11 years and 10 (56%)
were female. There were 4 (22%) P with diabetes, 3 (17%) had chronic renal fail-
ure, 15 (83%) had pulmonary hypertension and 2 (11%) ischemic heart disease.
Indication for PL closure in most of cases (n=13, 72%) was decompensated heart
failure plus haemolysis (mean Hb: 9,4 gr/dL ± 1,4; mean LDH: 1696 U/L ± 1133).
Most P had moderate to high surgical risk as determined by logistic EuroSCORE
(mean=16% ± 11) and 13 (72%) P had 2 or more previous surgical valvular inter-
ventions. All prosthesis were metallic. Most of P (11, 61%) were in FC III NYHA.
Eight P (44%) had 2 or more PVL. Retrograde approach was performed in 14 P
(78%), 1 P presented transient asystole when the catheter was intra-prosthesis,
which was solved withdrawing the catheter and leaving the wire intra-prosthesis.
In four P anterograde approach was performed because inability to cross the PVL
with the delivery system catheter (one case) and 3 P for transient hemodynamic
instability. In all these 4 cases an arteriovenous loop was performed through MAP
without complications. Three P had mitral and aortic PVL, which were closed si-
multaneously, with complete success in 2 of them. A total of 22 procedures were
performed with a rate success of 82% (18 procedures). Three P required new clo-
sure attempt, which was successful in all cases. Only 1 P was unable to implant
the device, resulting in a rate success per P of 94% (17 P). No procedure-related
deaths were observed.
Conclusions: Percutaneous mitral PVL closure with AVP III device, in presence
of MAP, can be performed by retrograde or anterograde approach, establishing
an arteriovenous loop through the MAP without major complications.

P604 Transcatheter closure of atrial septal defect with
Amplatzer devices in children less than 3 years old

M. Szkutnik, J. Bialkowski, R. Fiszer. Silesian Center for Heart
Diseases, Zabrze, Poland

Introduction: Elective closure of atrial septal defect type II (ASD) is
usually delayed until the patients are at least 4 years old. Retrospective analysis
of ASD closure in children ≤3 years of age was carried out.
Material and methods: Between 1997-2011 attempts of transcatheter closure of
ASD were performed in 929 patients (pts) in our institution. In this group there
were 120 children ≤3 years old. Their mean age was 2.1 (0.4-3.0) years and
weight 12.5 (3.5-20) kg. In 54 of them (45%) special indication for the closure ex-
isted: body weight ≤25 percentile - 40 pts, frequent respiratory infections (7 pts) or
coexistant pulmonary valvular stenosis - PVS (7 pts). In all but 2 pts the indication
for ASD closure was RA/RV overload and ASD diameter (mm) /weight (kg) ratio
(D/W) more than 0.5. Eleven children had body weight ≤10 kg. Single ASD had
85 pts and multiple/double 35. In 2 children with borderline RV hypoplasia a right-
left (R-L) shunt with desaturation was present. In all children only Amplatzers (118
ASO and 2 Cribriformis devices) were used – without measurements of stretch
diameter in 79/120 (65.8%).
Results: Mean device size was 12 mm, mean D/W 0,98. The procedure was ef-
fective in 117/120 children (97.5%) and 786/810 (97.0%) in the rest of pts. In 3
children (2 with body weight ≤10 kg) the device repeatedly straddled the septum
and the procedure was abandoned. Embolization occurred in none of the small
children and 7/810 in older patients. In small children the mean fluoroscopy time
was 4.6 (0.5 - 20) and 4.8 (0-39) min in older pts. All but 2 symptomatic patients
profited markedly from the closure. Two children with multiple pediatric problems
had no significant increase in body weight after the procedure. In children with
PVS undergoing simultaneous pulmonary valvuloplasty the gradient diminished
from 60.6 to 19.4 mm Hg. In 2 children with R-L shunt after closure the saturation
increased from 79 and 88 to 96 and 97% respectively. In follow-up no complica-
tions were observed.
Conclusions: Transcatheter ASD closure is safe and effective in children less
than 3 years of age.

P605 Large devices for transcatheter closure of atrial septal
defects in adult patients: immediate results and
long-term follow-up

F. Hernandez1, E. Barrios1, F. Gimeno2, J.M. De La Torre3 ,
F. Bosa4, J.M. Ruiz Nodar5, J. Goicolea6, I. Cruz7, J. Diaz8,

F. Fernandez-Vazquez9 . 1University Hospital "12 de Octubre", Madrid, Spain;
2Hospital Clinico, Valladolid, Spain; 3University Hospital Marques de Valdecilla,
Santander, Spain; 4University Hospital of Canary, Santa Cruz de Tenerife,
Spain; 5General University Hospital of Alicante, Alicante, Spain; 6University
Hospital Puerta de Hierro Majadahonda, Madrid, Spain; 7University Hospital of
Salamanca, Salamanca, Spain; 8Hospital Juan Ramon Jimenez. Department of
Cardiology, Huelva, Spain; 9Hospital de Leon, Leon, Spain

Introduction: Percutaneous closure of atrial septal defects (ASD) has estab-
lished as first choice treatment in selected patients. Large or complex (multiper-
forated, rim deficient, septal aneurysm) defects often require very large devices,
making deployment more difficult and increasing short and long-term complica-
tions. There is little information regarding success rate and follow-up with this kind
of devices.
Methods: Patients with an ASD who had undergone percutaneous intervention
with devices ranging from 26 to 40 mm were included in this multicenter registry.
Clinical, echocardiographic and procedural data were analyzed, as well as clinical
follow-up. Data were collected retrospectively.
Results: One hundred and seventy adult patients were included, mean age 47
years (17-78), 59% females, 87% were in sinus rhythm. ASD median size was 24
mm (unstretched), 13% had septal aneurysm, 6% were multiperforated and 32%
had at least one deficient rim (19% retroaortic, 5% anterosuperior, 4% inferior,
4% posterior). Imaging during intervention was intracardiac echo in 48%, trans-
esophageal echo (TEE) in 45% and 3D-TEE in 7%. Amplatzer ASD devices were
used in all patients, mean size 31±4 mm. Immediate success was achieved in
92% of patients. In 7 patients (4,1%) the device was not released, and 6 patients
(3,4%) had embolization in the first 24 hours (2 were retrieved percutaneously
and 4 were sent to emergent surgery). One patient (0,6%) suffered a stroke and
4 (2,4%) had atrial fibrillation (AF). No mortality was related to the procedure.
Follow-up has been 4,6±2,8 years. New onset AF was diagnosed in 13 patients
(7%). Severe late complications were 1,7% (1 embolization, 1 malposition, 1 per-
foration), all of them required surgery. A defect size larger than 30 mm was the
only independent predictor of failure.
Conclusions: Transcatheter closure of complex ASD with large devices (≥26
mm) is feasible and safe, with a low rate of complications. Failure to implant
the device and early embolization were the most serious complications. Defects
larger than 30 mm were associated with a higher rate of failure.

P606 Recurrence of crytogenic stroke or transient ischemic
attacks in patients with patent foramen ovale
successfully treated by using percutaneous occluder
devices: ten-year follow-up

F. Ferreira, L. Sousa, A. Fiarresga, J.D. Martins, J.A. Oliveira,
A. Agapito, A. Galrinho, J.P. Lopes, F. Pinto, R.C. Ferreira. Hospital Santa Marta,
lisboa, Portugal

Background: Criptogenic stroke remains the final diagosis in 40% of ischemic
acute cerebrovascular events.
The percutaneous closure of fpatent foramen ovale (PFO) has been practiced in
some centers in cases of cryptogenic embolism, but there is little clinical evidence
that this procedure can prevent the recurrence of stroke or Transient Ischemic
Attacks (TIA)
Purpose: Evaluate the incidence of recurrence of stroke or TIA in patients with
prior cryptogenic thromboembolic events who underwent percutaneous closure
of PFO.
Methods and results: A retrospective study of all consecutive patients admit-
ted in our department for percutaneous closure of PFO. We registered demo-
graphic, clinical indications, procedural success, complications, peri-procedure,
existence of residual shunt at 12 months assessed by transesophageal ecocar-
diograhy (ETE) and clinical events such recurrent embolic events.
From August 2000 to November 2010, 260 patients were admitted, (140 female
(52%), average age 44 years, range 21-74) with a diagnosis of cryptogenic em-
bolism (242 stroke and 18 TIAs) for FOP closure. The existence of atrial septal
aneurysm (ASIA) was documented in 45% of patients. Four different occluder
devices were used (233 Amplatzer, 21 Premère, 5 Cardia, 1 Biostar).
Successful device deployment was achieved in 99.2% (2 failures). The periproce-
dural complication rate was 2.3% (1 embolization, 5 pseudoaneurysms - 1 requir-
ing surgery). 0% in-hospital mortality. The follow-up was complete in 90% of the
cases (median - 48 months, range: 1-124 months). The ETE evaluation (n = 157)
showed 99.6% of the devices good appositioned and there was a residual shunt
at 8.3%. The shunt was more common in patients with larger devices (p=0.08)
and ASIA association (p=0.1).
Mortality during follow-up was 1.15% (3 patients died: 1 pulmonary embolism, 1
hemorrhagic stroke, 1 suicide). The recurrence of cerebral ischemic events was
documented in 3 patients (1 stroke, 2 TIA - one of which in the context of atrial
fibrillation) - annual recurrence rate of 0.8%. There were no relationship between
embolic events and the existence of ASIA or residual shunt.
Conclusion: Our 10 year experience suggests that percutaneous closure of PFO
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is safe and beneficial at the medium and long term follow-up for secundary pre-
vention since the low recurrence of acute cerebrovascular events. The results
obtained for residual shunt and the rate of recurrent cardiovascular events docu-
mented were similar to previous publicated papers.

P607 Percutaneous treatment of aortic isthmus atresia: use
of radiofrequency perforation and covered stents

G. Butera, M. Heles, C. Arcidiacono, C. Bussadori, M. Papa,
M. Chessa, M. Carminati. Policlinico San Donato IRCCS, San Donato
Milanese, Italy

Background: Limited data exist concerning the percutaneous treatment of aortic
isthmus atresia.
Patients and methods: Four pts had complete aortic isthmus atresia. Median
age at procedure was 48 years. All subjects had history of arterial systemic hy-
pertension. All procedures were performed under general anesthesia and oro-
tracheal intubation. Radial and femoral artery access were obtained. Radiofre-
quency system (Baylis MedComp Inc, Montreal, Canada) consisting in a Nyka-
nen 0.024" RF guidewire and a coaxial microcatheter were used to perforate the
atretic segment. Guidewire was snared and an artero-arterial circuit was created.
The area was pre-dilated by using coronary angioplasty balloons. A 12 Fr Mullins
long sheath was advanced and an E-PTFE covered 8Zig Cheatham-Platinum
stent was implanted.
Results: Percutaneous recanalization of the atresia was performed successfully
in all subjects. Mean fluoroscopy and procedure times were 30±6 and 90±15
minutes, respectively. After implantation, the gradient decreased significantly (pre
stent: mean value 52.25 mm Hg [range 33-70 mm Hg] versus post stent: mean
value 3 mm Hg [range 0-10 mm Hg] [P<0.0001]). The stents were placed in the
correct position in all subjects. No complications occurred. During a mean follow-
up of 19 months (2-41 months), the results were stable without complications. All
subjects had a perfectly normal arterial systemic pressure. In two out of 4 patient
one anti-hypertensive drug was needed. One patient needed further stent dilation
because of a conservative approach. Procedure was performed 8 months after
the initial stent implantation without problem.

Figure 1

Conclusions: Our data show that use of radiofrequency energy and Covered
CP stents is a safe, effective and promising tools for treatment of aortic isthmus
atresia.

P608 Safety and efficacy of endovascular therapy with
simple homemade carbon dioxide delivery system

D. Kawasaki, K. Fujii, M. Fukunaga, M. Masutani, T. Masuyama.
Hyogo College of Medicine, Nishinomiya, Japan

Background: Carbon dioxide (CO2) has been used as an arterial con-
trast agent for high-risk patients who were allergic to iodinated contrast material
and for those with renal insufficiency. To retrospectively evaluate the feasibility,
safety, imaging quality and therapeutic role of CO2 digital subtraction angiogra-
phy (DSA) using a simple homemade delivery system in the endovascular therapy
(EVT) for iliofemoral artery disease.

Methods and results: EVT was performed in consecutive 67 patients (97 limbs;
mean age, 74 years) who were admitted to College of Medicine Hospital with il-
iofemoral artery disease from January 2010 to October 2010. Intravascular ultra-
sound (IVUS)-guided EVT with CO2 was applied for the treatment of 33 patients
(49 limbs) with preexisting renal insufficiency (group1). IVUS-guided EVT with io-
dinated contrast media was applied for the treatment of 34 patients (48 limbs)
without preexisting renal insufficiency (group 2). CO2 was injected by hand using
a simple homemade delivery system. The overall technical success was 100%
between the both groups without major complication. Preprocedure and post-
procedure ankle-brachial indices were significantly improved between the both
groups (0.60±0.21 to 0.93±0.11, 0.62±0.24 to 0.94±0.13 respectively). Com-
bining the results of two independent observers, we found that 100% of the CO2
arteriogram was of good or acceptable imaging quality.
Conclusion: CO2 using a simple homemade delivery system is a feasible and
safe in patients with preexisting renal insufficiency in the evaluation and the EVT
for iliofemoral artery disease. Adequate image quality of the iliac and femoral
arteries can be obtained with proper injection technique. We suggest that CO2
DSA can be used as the initial contrast agent for the evaluation of iliofemoral
artery disease in patients with renal insufficiency and iodine contrast allergy.

P609 Transcatheter closure of ruptured sinus of Valsalva
aneurysm with an A4B2 double-disk occluder

Y. Bai, Y.W. Qin, X.M. Huang, X.X. Zhao, S.P. Chen, H.O.N.G. Wu,
X.H. You. Changhai Hospital, Shanghai, China, People’s Republic of

Purpose: Recently transcatheter closure of ruptured SVA has been
reported and may be a reliable therapeutic alternative to surgery in selected pa-
tients. to evaluate the safety and efficacy of transcatheter closure of ruptured
sinus of Valsalva aneurysm using a newly designed double-disk occluder.
Methods: Between September 2005 and December 2010, 6 patients underwent
transcatheter closure of a ruptured sinus of Valsalva aneurysm at our institution. A
newly designed double-disk occluder was used in all subjects. The median Qp/Qs
ratio was 1.7 (range, 1.4 to 2.1). Five patients had ruptured sinus of Valsalva
aneurysm from the right coronary sinus to the right ventricle. The non coronary
sinus aneurysm ruptured into right ventricle in another patient.
Results: Transcatheter closure with the double-disk occluder was attempted in all
6 patients successfully. One patient underwent combined percutaneous ventricu-
lar septal defect closure. The size of the double-disk occluder selected was 4 to
6 mm larger than the narrowest diameter of the opening of aneurysm. Follow-up
transthoracic echocardiography showed neither residual shunt nor interference
with the adjacent cardiac structures.
Conclusion: The newly designed double-disk occluder described herein is safe
and effective in selected patients with ruptured sinus of Valsalva aneurysm. Addi-
tional studies with larger cohorts and longer follow-up are needed to evaluate its
safety.

P610 Stent implantation in aortic coarctation in adults: ten
year experience

G. Butera1, D. Marini2, M. Heles1, L. Piazza1, M. Chessa1,
A. Micheletti1, D. Negura1, C. Arcidiacono1, C. Bussadori1,
M. Carminati1. 1Policlinico San Donato IRCCS, San Donato Milanese,

Italy; 2St Anna Hospital, Torino, Italy

Aim: To report our experience on stent implantation in aortic coarctation (AC) in
children.
Methods and patients: Between January 2000 and December 2010, 69 con-
secutive patients aged >18 years with AC had a percutaneous treatment in our
institution (29 females; age 32.5±12.7 years; weight 68±15 kgs). Fifty-five sub-
jects (80%) had a native AC while 14 (20%) had a recurrent AC (10 post-surgery,
2 post balloon angioplasty, 2 post-bare stent implantation). Procedures were per-
formed under general anhestesia. The following stents were used: Palmaz stents,
Genesis stents, Cheatham-Platinum, covered Cheatham-Platinum. Bare stents
(BS) were used in 34 patients, while covered stents (CS) were used in 35 sub-
jects.
Results: Peak-to-peak gradient reduced significantly from 39±12 mmHg to 6±3
mmHg (p<0.001). AC diameter increased significantly from 6±mm to 14±4 mm
(p<0.001). Fluoroscopy time was a median of 16 minutes (range 7-48 minutes).
The median balloon to aortic coarctation ratio was 3 (range 1,5-6). Early compli-
cations occurred in 13 subjects (20%): artero-venous femoral fistula (3 pts); stent
embolization (2 pts treated with BSs); arrhythmias (2 pts); aortic hematoma (1 pt);
TIA (1 pt) brachuial plexus injury (1 pt).
Comparing Bare versus covered stents there were no differences complications,
age, gender, native coarctation/recoarctation rate, mean drop of peak systolic
gradient, increase of diameter of coarcted segment, mean fluoroscopy and pro-
cedure times between BS and CS. Subjects treated with CSs had tighter stenosis
(4.8±2 versus 7±3 mm; p=0.001) and needed larger sheath (median 12 versus
11 Fr; p=0.01). The balloon-to-stenosis ratio was larger for covered stents (me-
dian 3.3 versus 1.9; p=0.001). Follow-up was a median of 6 years (range 1-10
years).
Redilatation was needed 10 subjects (8 BS and 2 CS). In two subjects treated with
BS another stent (CS) was implanted because of restenosis and development
of aneurysm of the aortic wall.When needed, both CS and BS were redilated
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successfully 1 to 4 years after the initial procedure. Fifteen subjects still need
anti-hypertensive drugs at latest follow-up.
Conclusions: Percutaneous treatment by using stents in aortic coarctation is a
safe and effective procedure. Introduction of CS allowed the reduction of risks
and the treatment of tighter aortic coartcation.

UPDATE IN CARDIOVASCULAR SURGERY

P611 Atorvastatin rapidly reduces myocardial superoxide
and peroxynitrite generation in human atherosclerosis,
by suppressing NADPH-oxidase activity independently
of LDL lowering

C. Antoniades1, M. Demosthenous2 , S. Reilly1, M. Margaritis1,
R. Jayaram1 , K. Nahar1, D. Tousoulis2 , C. Stefanadis2 , K.M. Channon1,
B. Casadei1. 1University of Oxford, Oxford, United Kingdom; 2Hippokration
Hospital, University of Athens, Athens, Greece

Background: The myocardial redox state is a key determinant of clinical outcome
in ischaemic heart disease. We examined the effect of short-term treatment with
atorvastatin on the mechanisms regulating myocardial redox state in patients un-
dergoing elective CABG.
Methods: In study 1, 42 statin-naïve patients scheduled for elective CABG were
randomized to receive either atorvastatin 40mg/d or placebo (n=21 per group) for
3 days preoperatively. Blood samples were obtained at randomization and on the
day of surgery. A sample of the right atrial appendage (RAA) was obtained during
CABG. In study 2, RAA from 26 patients in sinus rhythm undergoing CABG were
incubated with atorvastatin (20μmol/L) +/- mevalonate 200μmol/L for 1h. Myocar-
dial superoxide (O2-) generation was evaluated by lucigenin-enhanced chemilu-
minescence, and myocardial peroxynitrite (ONOO-) by the urate-inhibitable lu-
minol chemiluminescence. NADPH oxidase activity was estimated by NADPH-
stimulated O2- and the activity of mitochondrial oxidase complex I by using
rotenone.
Results: In study 1, 3-day treatment with atorvastatin reduced basal myocardial
O2- (A), NADPH-stimulated O2- (B) and ONOO- (C). In study 2, in vitro incuba-
tion of RAA with atorvastatin 20μmol/L reduced NADPH-stimulated O2- (D) and
ONOO- (E); these effects were reversed by mevalonate. There was no effect of
treatment on the rotenone-inhibitable O2- fraction.

*P<0.05; **P<0.01 vs placebo or control.

Conclusions: Short term atorvastatin treatment rapidly reduced myocardial O2-
and ONOO- release by inhibiting NADPH-oxidase activity via a direct effect on
cardiac HMGCoA reductase; a finding that partly explains the beneficial effect of
preoperative statin treatment on post-operative CABG complications.

P613 The development and validation of a model to assess
total morbidity burden after cardiac surgery

J. Sanders1, B.E. Keogh2, J. Van Der Meulen3, J. Browne4,
T. Treasure1 , M.G. Mythen5, H.E. Montgomery1. 1University College
London, London, United Kingdom; 2Department of Health, London,

United Kingdom; 3Royal College of Surgeons of England, London, United
Kingdom; 4University College Cork, Cork, Ireland; 5University College London
Hospitals and University College London, London, United Kingdom

Purpose: Low post-operative death rates make mortality an inadequate out-
come measure. As post-operative morbidity is more common, its measurement
would be more sensitive. The Post-Operative Morbidity Survey (POMS, Bennett-
Guererro et al 1999) is the only prospective tool for standardised morbidity mea-
surement in general surgical patients. No such tool exists in cardiac surgery. We
sought to develop and validate a tool (C-POMS) for identifying morbidity post car-
diac surgery.

Methods: Morbidity was prospectively assessed in 450 cardiac surgery patients
on post-operative days 1, 3, 5, 8 and 15 using POMS criteria (presence/absence
of infectious, pulmonary, cardiovascular, wound, haematological, pain, renal, gas-
trointestinal complication) and cardiac-specific variables (from expert panel).
Other morbidities were noted as free-text. Items were considered for inclusion into
C-POMS if prevalence >5%, missingness <5% and mean severity-importance
index score >8 (derived from expert ratings on 5-point Likert scales). Construct
validity was assessed by expert panel review, Cronbach’s alpha (internal con-
sistency) and linear regression (predictive ability of C-POMS with length of stay
(LOS)).
Results: Further to POMS, 175 additional morbidities were identified. Following
item-reduction, C-POMS resulted in a 13 domain model: modified POMS cat-
egories plus new endocrine, electrolyte, review (clinical review/investigation) and
assisted ambulation domains. Internal consistency (>0.7) on D3-D15 permits use
of C-POMS as a summative score (0-13) to denote total morbidity burden. A C-
POMS summary score was calculated for each participant. ≥1 post-operative
morbidity was observed in 92.2%, 85.7%, 95.0% and 100% of patients remain-
ing in hospital on D3, D5, D8 and D15, respectively. Overall, the mean C-POMS
scores were 3.4 (D3), 2.6 (D5), 3.4 (D8) and 3.8 (D15). The maximum score of
any participant was 11 (D3, D8 and D15). Comparing those with/without C-POMS
defined morbidity on D3, D5 and D8 those with had an extra LOS of 4.6 (p=0.012),
5.3 days (p=0.001) and 7.6 days (p=0.135), respectively. There were no patients
without C-POMS defined morbidity on D15. For every unit increase in C-POMS
summary score there is a 1.7 (D3), 2.2 (D5), 4.5 (D8) and 6.2 (D15) increase in
subsequent LOS (all p=0.000).
Conclusions: C-POMS is the first validated tool for identifying total morbidity
burden post cardiac surgery. C-POMS identifies considerable morbidity in these
patients and may find application in modelling causation, pre-operative risk as-
sessment, and in identifying preventative and therapeutic targets.

P614 The fate of the internal thoracic arteries after served as
bypass conduits in dialysis patients

L.C. Lee, J. Aoki, M. Mori, Y. Nakajima, K. Yahagi, S. Tanimoto,
K. Tanabe, H. Nakajima, K. Hara. Mitsui Memorial Hospital, Tokyo,
Japan

Purpose: Dialysis patients have a high prevalence of coronary artery
disease and cardiovascular death because of accelerated atherosclerosis. Mean-
while, follow-up angiographic studies in this population after coronary artery by-
pass grafting (CABG) have demonstrated excellent patency rate of internal tho-
racic arteries (ITAs). Although prior histological studies show that ITAs have little
atherosclerotic change before serving as bypass grafts, knowledge is limited re-
garding the histology of ITAs that have been functioning as bypass grafts. We
investigated the fate of ITAs from the histological point of view in dialysis patients
who have been postulated to be high atherosclerotic burden.
Methods: Five ITAs that had been served as coronary artery bypass grafts were
harvested and examined histologically in 4 dialysis patients who died at 28, 57,
96, and 126 months after CABG. Atherosclerosis of these ITAs was analyzed
using the subjective evaluation proposed by Kay and colleagues, comprising a
scale of 0 (none) to 4 (lumen completely obliterated).
Results: Patency of all the ITA grafts was confirmed. Despite the severe calcifica-
tion in the native coronary arteries, the mean degree of histology for the ITA was
0.2; the grafts had little atherosclerotic change. A representative case is shown in
the image. The patient was a 75-year-old man who was on dialysis for 27 years
and died 5 years after CABG.

Native coronary artery and left ITA.

Conclusions: This histologic study corroborates the reported excellent patency
rates at long-term follow-up of the ITAs used as coronary artery bypass grafts
among dialysis patients. The results of the study support the continued use of ITA
grafting in dialysis patients.
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P615 Continuous monitoring of risk-adjusted mortality
improves outcome of CABG surgery in a medium-sized
university centre

T. Caus, E. Zogheib, A. Nzomvuama, M. Carminzuli, D. Rusinaru,
P. Guinot, F.X. Chaine, M. Moubarak, J.L. Rey. Amiens University

Hospital - Hospital Sud, Amiens, France

Aim: To report how instituting a continuous monitoring of risk-adjusted mortality
improved results of lone coronary surgery.
Methods: Following the general recommendations for cardiac surgery of the na-
tional High Authority of Health, we progressively established a continuous mon-
itoring of activity and results in our centre. Operations were categorized as lone
CABG, valvular surgery or surgery of the thoracic aorta with or without CABG
and other procedures. For each category, a risk-adjusted analysis of mortality
was performed annually using the additive EuroScore risk scale. A specific action
plan was proposed whenever the observed mortality for one category exceeded
the expected mortality or the national average plus one standard deviation.
Results: The EuroScore was calibrated on the 1488 patients included in the risk-
adjusted mortality analysis with an area under the ROC curve of 0.75. Consid-
ering the lone CABG population, the annual ratio of observed/expected mortality
was 1,07 and 1,55 for 2008 and 2009 respectively. Unacceptable tendency to-
ward thirty-days and in-hospital over-mortality was observed in 2009 (Figure 1).
Mesenteric infarction was identified as the main cause of over-mortality. This, and
the acknowledgment of the national mortality average after lone CABG, made
us propose to redefine our practical management of lone CABG patients during
and after surgery in order to improve microcirculation. As a result, observed mor-
tality after lone CABG in 2010 dropped to 2,7%, with a significant reduction of
mesenteric infarction events (p=0.02).

Evolution of operative mortality (%).

Conclusion: Closely monitoring risk-adjusted mortality and being reactive
against identified causes of over-mortality improves results and standard of care
of lone CABG surgery even in a medium-sized University centre.

P616 Risk factors and validation of Fowler infection score in
a public cardiology teaching hospital in South America

P. Farsky, P.V. Silva, H. Graner, P. Duccini, E.C. Zandonadi, J.A. Farran,
V.L. Amato, A.F.S. Almeida, A.G.M.R. Sousa, C.S. Abboud. Institute
Dante Pazzanese of Cardiology, Sao Paulo, Brazil

Purpose: Infection after coronary artery bypass graft surgery (CABG) is infre-
quent but serious complication. Fowler described an infection risk score to identify
patients at elevated risk utilizing the Society of Thoracic Surgeons National Car-
diac Database (STS). The aim of this study is to identify risk factors of infection,
validate Fowlers infection risk score in public cardiac teaching hospital utilizing an
prospective active infection control surveillance and association with the causal
pathogen.
Methods: This is a retrospective analysis of a prospective data bank of all CABG
performed in a single institution from 2006 to 2008. Chi-square was used for
categorical variables and "t" test for quantitative variables. Logistic regression
was utilized with infection as the dependent variable. P<0.05 was considered
significant.
Results: The overall study population consisted in 1975 CABG patients, 143
(7.2%) with sternal wound infections, 38 (1.9%) with superficial, 58 (2.9%) pro-
found and 47 (2.4%) with mediastinitis. Logistic regression analysis identified fe-
male sex (Odds 2,01 CI 95% 1,36-2,95; p<0.001), Diabetes, (Odds 2.33 CI 95%
1.56-3.49; p<0.001), body mass index (BMI) >40 (Odds 6.27 CI 95% 2.53-15.40;
p<0.001), number of disease coronary arteries (Odds 7.78 IC 95% 1.04-57.79;

p<0.001)and bilateral use of internal mammary artery (Odds 3.85 CI 95% 2.10-
7.07; p<0.001) as infection risk factor. The Fowlers median score for the infected
patients vs non infected was 9 vs 7 (p<0.001). Gram negative pathogens caused
52 (34.2%) of the infections, with a Fowlers median score of 11, compared with a 9
score of the Gram positives (p=0.063). The most common pathogen was Staphy-
lococcus epidermidis 42 (27.6%), Staphylococcus Aureous 33 (21.7%), Klebsiella
sp 29 (19.1%), Streptococos coagulase negative 19 (12.5%). Mortality rate was
not altered by infection compared with no infection (8.4%vs 6.8%, p=0.309).
Conclusions: Female sex, diabetes, BMI >40, number of arteries involved, and
bilateral use of internal mammary artery were associated with elevated risk of
infection. The Fowler risk score can be applied in a Brasilian Tertiary Public Hos-
pital in patients submitted to coronary artery bypass surgery. In this population,
there was no correlation between risk score and pathogens.

P617 Perioperative dynamics of sP-selectin as marker of
endothelial dysfunction and subclinical inflammation
following on-pump coronary artery bypass grafting

Y. Kazachek, Y. Bayrakova, E. Bazdyrev, V. Matveeva, A. Grigoriev,
N. Kalichenko, S. Ivanov, O. Barbarash. RAMS Institution Research

Institute for Complex Issues of Cardiovascular Diseases, Siberian Branch,
Kemerovo, Russian Federation

Purpose: Evaluate the dynamics of sP – selectin, an endothelial dysfunction
marker, in coronary heart disease (CHD) patients undergone on-pump coronary
artery bypass grafting (CABG) with respect to the presence of postoperative com-
plications.
Materials and methods: 22 CHD patients, undergone scheduled CABG, were
examined, of them 16 were male (72.7%) and 6 female (27.3%). The mean age
of all the patients was 57±3.25 years (mean female age 58±1.5 years, mean
male age 57±3.5 years). sP-selectin levels were measured by immunoenzymatic
assay before the surgery, at day 1 and day 7 after the surgery. Early postoperative
complications were observed in 54.5% patients (n=12), among them paroxysmal
atrial fibrillation (50%; n=6); increase in serum creatinine levels (25%; n=3); wors-
ening of heart failure symptoms (17%; n=2) and left-sided hydrothorax (8%; n=8).
All the complications were resolved by conservative therapy.
Results: Preoperative sP-selectin levels in the whole study population made
up 118.80±22.00 ng/ml, at day 1, 156.50±29.00 ng/ml (p=0.03) and at day 7,
146.95±21,03 ng/ml. The group of patients with early postoperative complica-
tions demonstrated significantly higher concentrations of sP-selectin 7 days af-
ter CABG: 177.90±24.00 vs. 137.20±17.24 ng/ml (p=0.04). Dividing the patients
into the group with postoperative paroxysmal atrial fibrillation and the group with-
out any postoperative complications showed the same pattern: more marked in-
crease in sP-selectin levels at day 7 in the paroxysmal atrial fibrillation group
compared with the group free of inhospital complications: 177.00±26.09 vs.
137.20±19.56 ng/ml (p=0.04).
Conclusions: The increase in sP-selectin levels is observed after CABG. The in-
crease in this endothelial dysfunction marker at day 1 and day 7 after the surgery
is significantly higher in patients who develop postoperative complications, in par-
ticular, paroxysmal atrial fibrillation. The given fact supports an important role of
inflammation in paroxysmal atrial fibrillation development after CABG.

P618 Curcuminoids prevent myocardial infarction after
coronary artery bypass grafting

W. Wongcharoen, S. Jai-Aue, A. Phrommintikul, W. Nawarawong,
S. Woragidpoonpol, T. Tepsuwan, A. Sukonthasarn, N. Chattipakorn.
Chiang Mai University, Faculty of Medicine, Chiang Mai, Thailand

Purpose: Myocardial infarction (MI) associated with coronary artery bypass
graft surgery (CABG) predicts the poor outcome. Nevertheless, the cardiopro-
tective therapies to limit MI after CABG are lacking. Previous animal study has
shown that curcuminoids suppress pro-inflammatory cytokines during cardiopul-
monary bypass surgery and decrease cardiomyocytic apoptosis after cardiac
ischemia/reperfusion injury. The purpose of the present study was to evaluate
whether curcuminoids prevent MI after CABG, compared to placebo.

Figure 1. Incidence of in-hospital MI.
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Methods: The 104 consecutive patients undergoing CABG were randomly allo-
cated to receive either placebo or curcuminoids 4 grams/day on top of standard
therapy, beginning 3 days before the scheduled surgery and were continued un-
til 7 days after surgery or the patients were discharged from the hospital. The
primary end point was incidence of in-hospital MI. Secondary end point was com-
posite endpoint of death and non-fatal MI at 30 days after CABG.
Results: Baseline characteristics were comparable between two groups. Mean
age was 60±10 years. On-pump CABG procedures were performed on 48.1%
of patients. Postoperative CK-MB level was lower in curcuminoids than placebo
group (43±18 ng/ml vs. 58±44 ng/ml,P=0.02). Incidence of in-hospital MI
was significantly reduced in curcuminoids group, compared to placebo group
(P=0.02), as shown in Figure 1. The lower incidence of combined death and non-
fatal MI at 30 days was also demonstrated with curcuminoids group (13.5% vs.
34.6%,P=0.02). The drug-related adverse effects were not different between the
two groups.
Conclusions: This is the first study assessing the cardioprotective effects of cur-
cuminoids in patients undergoing CABG. We demonstrated that curcuminoids
could significantly reduce myocardial infarction associated with CABG.

P619 Safety of coronary artery bypass surgery during
therapeutic oral anticoagulation

J. Airaksinen1, F. Biancari2, P. Karjalainen3, K. Kuttila1, P. Porela1,
T. Laitio1, R. Mikkola2, G.Y.H. Lip4. 1Turku University Hospital, turku,
Finland; 2Oulu University Hospital, Department of Cardiovascular

Surgery, Oulu, Finland; 3Satakunta Central Hospital, Pori, Finland; 4City Hospital,
Centre for Cardiovascular Sciences, Birmingham, United Kingdom

Background: Therapeutic (international normalized ratio, INR 2.0-3.5) oral anti-
coagulation (TOAC) is assumed to increase perioperative bleeding complications
and a standard recommendation is to discontinue warfarin before coronary by-
pass grafting (CABG).
Methods: To assess the safety of TOAC we retrospectively analyzed consecu-
tive patients (n=270) with long-term warfarin therapy referred for CABG in two
centers where TOAC strategy is employed. The main in-hospital outcomes of in-
terest were death, stroke, acute myocardial infarction, new onset renal failure,
resternotomy, and their composite. In the TOAC group of 103 patients CABG was
performed during therapeutic oral anticoagulation and in the control group (81
patients) preoperative INR was lowered to a subtherapeutic (≤1.5) level.
Results: The patients in TOAC group were more often operated on an emer-
gency basis (p=0.02) and their EuroSCORE was higher (p=0.02). There were
no significant differences in the major outcome events or their composite (17.5
vs. 11.1%, p=0.30) between the groups. Patients in the TOAC group had more
postoperative blood loss (941±615 vs. 754±610 ml, p<0.01) and received more
fresh frozen plasma (2.8±3.0 vs. 1.3±2.4 units, p<0.001), but transfused red
blood cells (2.1±2.8 vs. 2.1±3.4 units) were comparable in the groups. Preoper-
ative clopidogrel (OR 4.8, 95% CI 1.4-16.2, p=0.01) and enoxaparin therapy (OR
2.6, 95% CI 1.1-6.5, p=0.04) were the only significant independent predictors for
any major adverse event.

Table 1. Postoperative outcome in patients with therapeutic (TOAC group) and subtherapeutic
(Control group) oral anticoagulation

TOAC group Control group p-value
INR 2.0–3.5 (n=103) INR ≤1.5 (n=81)

Mortality 5 (4.9) 2 (2.5) 0.40
Myocardial infarction 2 (1.9) 0 (0) 0.28
Stroke 4 (3.9) 3 (3.7) 0.95
Reoperation 12 (11.7) 5 (6.2) 0.20
Postop. drainage bleeding (ml) 941±615 754±610 p<0.01
Red blood cells units 2.1±2.8 2.1±3.4 0.61
Fresh frozen plasma units 2.8±3.0 1.3±2.4 <0.0001

Conclusions: Our study suggests that CABG is a safe procedure during TOAC
with no excess bleeding or major complications, but prospective trials are needed
to assess this approach.

P620 Gender differences and early outcome after coronary
artery bypass graft surgery

M.M. Mokhles1, A.J.J.C. Bogers1 , S.J. Head1, J.W. Roos-Hesselink2,
J.J.M. Takkenberg1 . 1Erasmus Medical Center, Department of
Cardio-Thoracic Surgery, Rotterdam, Netherlands; 2Erasmus Medical

Center, Department of Cardiology, Rotterdam, Netherlands

Purpose: The outcome of female patients after coronary arterybypass graft
(CABG) surgery has been reported to be less favourable compared to the out-
come of male patients. Especially, the gender-specific in-hospital mortality risk
has been reported to be higher in female patients. The most accepted theory for
this difference is that women having the operation are higher-risk patients than
men. The objective of the present study was to compare women with men with
respect to baseline characteristics and short-term outcome in a contemporary
cohort of patients that underwent CABG surgery.
Methods: A retrospective single-centre cohort study was conducted in patients
(N=2653) that underwent CABG surgery between January 2003 and December
2009. Differences in baseline characteristics were assessed using chi-square

analysis or the Fisher exact test for discrete variables, and 2-sample student t-
tests for continuous variables. Gender was studied as independent risk factors for
short term outcome (<30 days) using binary logistic regression.
Result: During the study period, CABG surgery was undertaken in 2017 (76%)
males and 636 (24%) females. Female patients were generally older (mean age,
67 versus 65 years, p<0.001) and presented more often with unstable angina
pectoris (13.2% versus 9.9%; p=0.02), diabetes mellitus (28.2% versus 23.7%;
p=0.02), and higher EuroScore (mean score, 4.85 vs. 4.11, p<0.001); female pa-
tients tended to be less likely to receive arterial grafts (90.0% versus 92.6% in
male patients, p=0.09). Female patients presented less often with extracardiac
arteriopathy (8.8% versus 12.7%; p=0.01). No differences could be found in the
left ventricular function (p=0.29), and the urgent or emergent status (p=0.13).
Furthermore, no differences could be found in the rate of postoperative rethora-
cotomy (due bleeding or tamponade) between female and male patients (5.7%
versus 5.8%; adjusted OR 0.99, 95% confidence interval [CI] 0.67-1.47; p=0.96).
Women demonstrated equal 30-day mortality (1.6% vs. 2.1%) on both univariate
analysis (OR 0.75, 95% CI 0.38 – 1.51; p=0.42) and multivariate analysis (OR
0.48, 95% CI 0.23 – 1.01; p=0.053).
Conclusions: Although female patients undergoing CABG surgery are older and
have higher EuroScore, the 30 day mortality is comparable to male patients.
Therefore, there seems to be no longer gender differences in short term outcome
anymore once patients are in the invasive part of the treatment (cardiac surgery).
Nevertheless, there appears to be room for improvement of outcome in female
patients by increased utilization of arterial grafts.

P621 Statins and lower mortality following coronary arterial
revascularization

S.J. Oddsson, M.I. Sigurdsson, H. Sigurjonsson, S. Viktorsson,
S. Helgadottir, T.H. Arnorsson, G. Thorgeirsson, T. Gudbjartsson.
Landspitali - The National University Hospital of Iceland, Reykjavik,

Iceland

Objective(s): Dyslipidemia is common in patients undergoing coronary artery
revascularization and is usually treated with statins. Numerous studies have
shown that statins decrease the systemic inflammatory response (SIRS) that fol-
lows different surgical procedures. The aim was to evaluate the effect of statin-use
on complications and operative mortality after CABG or OPCAB.
Methods: A retrospective study of 720 consecutive patients that underwent
CABG (n=513) or OPCAB (n=207) in Iceland from 2002-2006. Patients tak-
ing statins preoperatively (n=529) were compared to patients not taking statins
(n=154). Using uni- and multivariate analysis, predictors of complications and
mortality were evaluated.
Results: Cardiovascular risk factors, type of surgery and operative time were
comparable between the groups. However, hypertension was more common in
the statin group but EuroSCORE was slightly lower (4.6 vs. 5.6). There were no
significant differences in the incidence of major complications (i.e. stroke, medi-
astinitis and reoperations for bleeding), but trends for lower incidence of acute
respiratory distress syndrome (ARDS) and multi organ failure (MOF) were seen
in the statin group. Operative mortality was significantly lower in patients taking
statins (1.7 vs. 5.8%, p=0.001). Multivariate analysis showed that statin treatment
independently predicted lower operative mortality (OR 0.20, 95% CI: 0.05-0.81,
p=0.02), even after adjusting for EuroSCORE (OR 1.36, p=0.003) and advanced
age (OR 1.13, p=0.02).
Conclusions: Patients taking statins had lower operative mortality compared to
controls. The reason for this is not obvious but might be linked to pleiotropic effects
of statins, such as anti-inflammatory effects and/or improvement in endothelial
function.

P622 Bypass surgery versus percutaneous coronary
intervention for the treatment of unprotected left main
disease - a meta-analysis of randomised controlled
trials

S. Desch, E. Boudriot, G. Schuler, H. Thiele. University of Leipzig,
Heart Centre, Department of Internal Medicine/Cardiology, Leipzig, Germany

Purpose: Current guidelines state that percutaneous coronary intervention (PCI)
with stents may be considered in patients with unprotected left main stenosis
(LM) as an alternative to coronary artery bypass surgery (CABG) in the pres-
ence of anatomic conditions that are associated with a low risk of PCI procedural
complications and clinical conditions that predict an increased risk of adverse
surgical outcomes. However, there is still considerable debate and ongoing con-
troversy concerning the choice of treatment for a given patient. We performed a
meta-analysis of randomised, controlled trials comparing CABG and PCI for the
treatment of unprotected LM disease.
Methods: The electronic databases MEDLINE, EMBASE and CENTRAL (The
Cochrane Controlled Clinical Trials Register) were searched for randomised, con-
trolled trials comparing CABG and PCI for the treatment of unprotected LM dis-
ease. Clinical events (death, non-fatal myocardial infarction, stroke and repeat
revascularization) occurring during the first year after randomisation were ana-
lyzed.
Results: The search strategy identified 3 randomised controlled trials eligible
for inclusion enrolling a total of 1011 patients (Buszman 2008; Morice 2010;
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Boudriot/Thiele 2011). There was no relevant heterogeneity across trials. No sig-
nificant differences between the treatment groups could be found for the risk of
death (risk ratio [RR] 1.35 [95% CI 0.74 to 2.47], p=0.32) and non-fatal myocardial
infarction (RR 1.07 [95% CI 0.58 to 1.98], p=0.83). The risk of stroke was signifi-
cantly higher with CABG (RR 7.06 [95% CI 1.62 to 30.82], p=0.009) whereas the
risk of repeat revascularization was higher with PCI (RR 0.48 [95% CI 0.32 to
0.70], p<0.001).
Conclusion: In this largest series of randomised patients with unprotected LM
stenosis to date, the risk of death and myocardial infarction during the first year of
follow-up was comparable between CABG and PCI. However, patients undergo-
ing CABG had a higher risk of stroke whereas patients undergoing PCI were at a
higher risk for repeat revascularization.

P623 Minimally invasive hybrid myocardial revascularisation.
Short and long-term clinical follow-up

O. Bodea, F. Van Praet, F. Casselman, W. Wijns, E. Wyffels,
J. Bartunek, E. Barbato, H. Vanermen, B. De Bruyne. OLV Hospital
Aalst, Cardiovascular Center, Aalst, Belgium

Background: The intentional combination of minimally invasive direct coronary
artery bypass grafting (MIDCABG) and percutaneous coronary intervention (PCI),
hybrid revascularisation strategy, provides the patients with the advantage of a
complete "arterial" revascularisation while avoiding sternotomy and cardiopul-
monary bypass. Here we report the short- and long-term results of a minimally
invasive hybrid approach in 86 patients.
Methods: Eighty-six patients (66 men and 20 women, aged 63.4±9.3 years) with
multivessel coronary artery disease (two-vessel, n=52 and three-vessel, n=34)
were referred for hybrid revascularisation combining MIDCAB and fractional flow
reserve (FFR)-guided PCI. Surgery consisted of off-pomp beating heart (robot-
ically enhanced) MIDCAB graft of IMA to LAD and/or the first diagonal branch.
There were 6 cases (6.9%) of double IMA implantation (right IMA to LAD and left
IMA to left circumflex coronary artery). Surgery was performed after successful
PCI in 41 cases and prior to PCI in 45 patients. Two patients were converted
to open chest surgery. PCI failed in one patient and the lesion was found to be
haemodynamically non-significant in 13 patients.
Results: Postoperatively there was one case of re-intervention for bleeding but
no significant deterioration of preexistent organ dysfunction was observed. The
mean length of in hospital stay was of 8.1±4.4 days (from which in Intensive
Care Unit, 1.4±0.9 days). One patient developed transient cerebro-vascular acci-
dent post-catheterisation. At 30 days there was no death, no recurrent ischaemia
nor need for revascularisation. The mean long-term follow-up was of 50±33.9
months. During this period, 19 patients (22%) had at least one major adverse car-
diac event. Eight (9.3%) patients died, three (3.4%) of proven cardiac cause. Four
deaths occurred more than 5 years after hybrid revascularisation. There was no
documented non-fatal myocardial infarction. Thirteen patients (15.1%) required a
repeat PCI, 7 (8.1%) target vessel revascularization, 6 (6.9%) in another vessel,
two of these patients requiring also repeat CABG.
Conclusions: Our results indicate that in selected patients with multivessel dis-
ease hybrid myocardial revascularization strategy combining FFR-guided PCI and
Robotic enhanced MIDCAB is a safe and efficient procedure, providing a function-
ally complete revascularization with minimal surgical trauma and excellent early
and good long-term results.

P624 Clinical outcomes of aortic valve repair in
asymptomatic patients with chronic severe aortic valve
regurgitation

K. Fattouch1, S. Castrovinci1, G. Murana1, E. Corrado2, M. Caruso2,
G. Caccamo2, E.C. Bertolino2, R. Sampognaro2 , S. Novo2,

G. Ruvolo1. 1University of Palermo, Department of Surgery, Division of Cardiac
Surgery, Palermo, Italy; 2University of Palermo, Department of Cardiology,
Palermo, Italy

Objective: Surgical management of chronic severe aortic valve insufficiency (AI)
in asymptomatic patients with LVEF>50%, LVESD≤55mm and LVEDD≤75mm is
still debated and controversial. Although the outcomes of valve replacement have
steadily improved, there are several prosthetic valves-related events, especially
for younger population. Nowadays, aortic valve repair (AVR) is a useful valid al-
ternative to aortic valve replacement. Aim of our study was to assess the clinical
outcomes of AVR in patients with chronic severe AI.
Methods: Since February 2003, 128 patients with chronic severe AI underwent
AVR in our institute. There were 62 asymptomatic patients. A perioperative 2D-
TTE and 2D-TEE were performed. We assess the impact of AVR on 6-year free-
dom from cardiac-related deaths and cardiac and valve-related events. We eval-
uated the late outcomes according to preoperative ejection fraction, symptoms,
and LVESD/m2. Mean follow-up was 36±12 months.
Results: Overall in-hospital death was 1.5%. Survivors were followed prospec-
tively in our out-patient clinic. There were 8 cardiac-related deaths. Actuarial sur-
vival rate for asymptomatic vs symptomatic patients were 98.7% vs 86.9%, re-
spectively (p<0.01). Five-years survival rate according with symptoms, LVEF, and
LVESD/BSA were illustrated in the figure. Freedom from recurrent aortic valve re-
gurgitation (grade ≥2+) was 96.8%; at follow-up, 7 patients have residual mild AI
and 2 patients have moderate AI.

Conclusion: AVR can be performed with low risk and excellent late freedom from
valve-related morbidity and mortality. Late survival rate is major in asymptomatic
patients and is similar to the one expected for general population matched by sex
and age. AVR may be considered for early surgery in asymptomatic patients with
normal ejection fraction and LVESD.

P625 The impact of right ventricular function upon 2-year
actual cardiac mortality of patients with ischemic
mitral regurgitation undergoing mitral valve surgery

M. Di Mauro1, A.L. Iaco’2, S. Fratini1, S. Romano1, S. Gallina3,
M. Penco1, A.M. Calafiore2. 1University of L’Aquila, Department of

Cardiology, L’Aquila, Italy; 2Prince Sultan Cardiac Center, Riyadh, Saudi Arabia;
3G. D’Annunzio University, Department of Cardiology, Chieti, Italy

Purpose: The aim of this retrospective study was to evaluate if right ventricular
dilatation or dysfunction might affect mid-term actual cardiac mortality of patients
with ischemic mitral regurgitation (IMR) undergoing mitral valve surgery (MVS).
Methods: From March 2006 to May 2008, 103 patients with IMR, electively op-
erated on by a single surgeon (AMC), were enrolled in the study. Patients with
severe tricuspid regurgitation were excluded from the study due to misleading as-
sessment of tricuspid annular plane systolic excursion (TAPSE); the last item was
used to evaluate RV function. Diastolic RV diameter was also evaluated. Follow-
up ended at May 2010 and was 100% completed. The primary end-point was
2-year actual cardiac mortality. March 2006 to May 2008, 103 patients with IMR,
electively operated on by a single surgeon (AMC), were enrolled in the study.
Patients with severe tricuspid regurgitation were excluded from the study due to
misleading assessment of tricuspid annular plane systolic excursion (TAPSE);
the last item was used to evaluate RV function. Diastolic RV diameter was also
evaluated. Follow-up ended at May 2010 and was 100% completed. The primary
end-point was 2-year actual cardiac mortality. All the analyses were validated in
1000 bootstrap samples.
All the analyses were validated in 1000 bootstrap samples.
Results: Sixteen patients (15.5%) died by two-year from the operation, 14 due
to cardiac cause. Right ventricular diameter (RVD) was inversely correlated to
TAPSE (r= -0.349). Thus, logistic regression was performed including either RVD
or TAPSE separately. Lower TAPSE (OR=0.71, 95%CL=0.56-0.91) and larger
RVD (1.2, 1.1-1.3) were risk factors for increased 2-year actual cardiac mortal-
ity regardless of tricuspid surgery. To identify cut-off values of TAPSE and RVD,
ROC curve analysis was performed: TAPSE (AUC=0.80) and RVD (AUC=0.83);
TAPSE≤15mm (sensitivity=80%, specificity=78.5%, OR=14.5) and RVD≥35mm
(sensitivity=80%, specificity=85%, OR=23.5). When both conditions occurred, the
risk bristled (OR=47.3).
Conclusions: Right ventricle cannot be still considered "the Cinderella" like car-
diac surgery has been done so far, and should be considered in risk stratification.
Dilated RV is more often dysfunctioning as well. The presence of both conditions
provides the highest risk.

P626 Factors affecting operative indication for moderately
dilated ascending aorta in patients with bicuspid aortic
valve: relevance of valve anatomy, body size and age

H. Nishi, T. Sakaguchi, S. Miyagawa, Y. Yoshikawa, S. Fukushima,
S. Saito, T. Ueno, T. Kuratani, Y. Sawa. Osaka University Graduate

School of Medicine, Department of Cardiovascular Surgery, Suita, Japan

Purpose: Current guidelines recommend that an ascending aorta wider than 45
mm should be replaced in patients with bicuspid aortic valve (BAV), but limited
knowledge exists regarding the appropriate management of a moderately dilated
ascending aorta, which is more common in BAV patients. This study aimed to
clarify the factors affecting ascending aortic dilatation with regard to BAV anatomy,
body size, and age, to allow the development of an appropriate treatment strategy.
Methods: A total of 130 consecutive patients with BAV (87 male, 43 female; mean
age, 59.9±16.1 years; mean body surface area (BSA), 1.58±0.20 m2) who under-
went aortic valve surgery between 1993 and 2010 were evaluated. Cusp configu-
ration was classified according to the presence or location of raphe and direction
of the cusps. Ascending aortic diameter index (AADI) was calculated using mul-
tidetector computed tomography and BSA. The relationships between AADI and
age or valve anatomy were evaluated.
Results: (1) Sixty-four patients had vertical BAV (50 with raphe between left
and right coronary cusps, 14 without raphe) while 66 patients had horizontal
BAV (33 with raphe between right and non-coronary cusps, 9 between left and
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non-coronary cusps, 24 without raphe). (2) Mean ascending aortic diameter was
42.6±6.7 mm and mean AADI was 27.1±5.6 mm/m2. AADI was significantly
greater in patients with horizontal BAV than in those with vertical BAV (28.3±6.0
mm/m2 vs. 25.8±4.9 mm/m2, p<0.05). However, actual mean ascending aortic
diameter did not differ between these groups. (3) In elderly patients (>70 years
old), AADIs greater than 28 mm/m2 occurred more frequently in patients with hor-
izontal BAV than in those with vertical BAV. (4) Among 20 patients with AADIs
greater than 28 mm/m2, ascending aortic replacement was performed ten years
later in two patients with horizontal BAV. No patients with vertical BAV required
ascending aortic replacement after initial operations.
Conclusions: Relative ascending aortic diameter and valve anatomy were help-
ful for identifying patients with BAV who were at risk of dilatation, thus enabling
appropriate surgical decision-making. Replacement of a moderately dilated as-
cending aorta in patients with BAV should be considered in patients with horizon-
tal BAV. It is possible to avoid ascending aortic replacement in elderly patients
with vertical BAV.

P627 Impact of the introduction of a TAVI program on
characteristics of patients undergoing conventional
aortic valve replacement

M.B. Arnold1, S. Achenbach1, J. Ludwig1, R. Feyrer2 , K. Mueller2,
S. Loders1 , F. Einhaus3, W.G. Daniel1, M. Weyand2, S. Ensminger2.

1University of Erlangen-Nuremberg, Department of Cardiology and Angiology,
Erlangen, Germany; 2University of Erlangen-Nuremberg, Department of Cardiac
Surgery, Erlangen, Germany; 3University of Erlangen-Nuremberg, Department
of Anesthesiology, Erlangen, Germany

Background: The adoption of transcatheter aortic valve implantation (TAVI) by
a rapidly increasing number of clinical sites is accompanied by concerns that a
significant number of patients who would be suitable candidates for conventional
surgery are now shifted to TAVI. We therefore compared the clinical characteris-
tics of patients undergoing surgical aortic valve replacement in 12-month periods
before and after establishing a joint TAVI program of the cardiology and cardiac
surgery departments in our institution.
Methods: A TAVI program was introduced in 2008. Clinical characteristics of all
patients undergoing surgical aortic valve replacement (AVR) for atherosclerotic
valvular stenosis either in an isolated procedure or in combination with coronary
bypass grafting (ACB) between January and December 2007 were compared to
data between January and December 2009. In addition, patients who underwent
TAVI between January and December 2009 were reviewed.
Results: In 2007 and 2009, a similar number of patients received surgical aortic
valve replacement. Clinical characteristics were similar in these groups. Between
January and December 2009 55 patients underwent TAVI. The mean age and
indicators of surgical risk such as log. EuroScore were significantly higher than in
the surgical cohort. The details of the patient data are displayed in table 1.

Table 1

Surgery Surgery Surgery 2007 vs. TAVI TAVI vs. TAVI vs.
2007 2009 Surgery 2009 Surgery Surgery

2007 2009

AVR+ACB (n) 166 172 55
PCI prior to TAVI (%) 31
Age (years) 72±10 73±9 n.s. 81±5 p<0,001 p<0,001
Log. EuroScore 10±10 10±9 n.s. 37±14 p<0,001 p<0,001
LV-EF pre-OP (%) 55±14 56±12 n.s. 47±15 p=0,002 p<0,001
Procedural time (min) 193±85 202±75 n.s. 117±69 p< 0,001 p<0,001
30-day-mortality (%) 9,6 7,5 11
TIA/Stroke post-OP (%) 1,8 4,6 5,6
Pacemaker post-OP (%) 4 2 7

Conclusion: The introduction of a joint TAVI program does not change the num-
ber or clinical characteristics of patients undergoing surgical aortic valve replace-
ment. TAVI is offered to additional patients who would not be considered suitable
candidates for surgery.

P628 Treating anemia prior to cardiac surgery reduces
in-hospital mortality and complications

N. Farre1, M. Cladellas1, M. Gomez1, L. Molina1, P. Cabero1,
A. Segovia2 , M.A. Siesto2, P. Madoz2, O. Merono-Duenas1 ,
J. Bruguera1. 1Hospital del Mar, Barcelona, Spain; 2Hospital de la

Santa Creu i Sant Pau, Barcelona, Spain

Introduction: Anemia is a risk factor for complications and mortality in patients
undergoing cardiac surgery. The aim of our study was to evaluate whether cor-
rection of hemoglobin (Hb) levels with iron plus erythropoietin (rhEPO) improve
in-hospital outcomes and decrease post-operative complications in anemic pa-
tients undergoing cardiac valve surgery.
Methods: We compared a historic (1998-2005) cohort of anemic patients un-
dergoing valve replacement (group A; n=63) with a recent (2006-2010) cohort of
anemic patients receiving multiple doses of intravenous iron plus rhEPO begin-
ning one month before surgery (Group B; n=64).
Results: Patient’s mean age was 72±9 years (68% females). There was no differ-
ence in basal hemoglobin between groups (11.1±0.9 g/dl). The only pre-surgery

differences between both groups were logistic Euroscore (13 in A vs 18 in B,
p=0.009) and pre-operative HB (10.9 g/dl in A vs 12.6 g/dl in B, p=0.001). Aor-
tic valve replacement was the main surgical procedure (56% in A vs 73% in B,
p=0.04), with no difference in coronary bypass between groups. Group A had
shorter aortic occlusion time and extracorporeal bypass time than group B (62
vs 75 minutes, p=0.008 and 102 vs 110 minutes, p=0.28, respectively). Group A
received more blood transfusion (median 3 concentrates in A vs 1 in B, p<0.001).
In-hospital mortality was reduced from 22% in group A to 9% in group B (p=0.04).
There was a reduction in all post-operative complications (78% in A vs 39% in B,
p<0.001). Renal failure was reduced from 52% in A to 23% in B (p=0.001). Se-
vere infection and heart failure were also reduced (23% in A vs 8% in B, p=0.02
and 44% vs 27%, p=0.04, respectively). After adjusting for year of the surgery,
logistic Euroscore and extracorporeal bypass time, the use of rhEPO plus iron
was identified as an independent predictor of in-hospital mortality (OR 0.15, 95%
CI 0.02-0.94; p=0.04) and post-operative morbidity (OR 0.20, 95% CI 0.49-0.86,
p=0.03). Length of hospitalization was also reduced in group B (median 14 days
in group A vs 9 days in group B, p=0.01).
Conclusions: Treating anemic patients undergoing cardiac surgery with iron plus
rhEPO reduces in-hospital mortality, complications and length of hospitalization.

P629 Low cardiac/hypotension syndrome after aortic valve
replacement for aortic stenosis: independent
predictors and its impact on perioperative mortality

F. Valencia Serrano1, J.J. Gomez Doblas1, J. Caballero Borrego1,
M. Such2, C. Porras2, E. De Teresa Galvan2. 1University Hospital

Virgen de la Victoria, Department of Cardiology, Malaga, Spain; 2University
Hospital Virgen de la Victoria, Department of Cardiac Surgery, Malaga, Spain

Objectives: To identify the preoperative predictors of low cardiac out-
put/hypotension syndrome (LCOHS) and its impact in perioperative mortality after
aortic valve replacement (AVR) for severe symptomatic aortic stenosis (AS).
Methods: 614 patients who underwent AVR in our institution between 1997 and
2008 for AS were analyzed. LCOHS was defined as a sustained cardiac index
< 2.2 L/min and/or hypotension requiring any intervention such volume loading,
inotropic-vasoactive drugs support or the need of intra-aortic-balloon counter pul-
sation. Multivariable logistic regression analyses were performed to identify inde-
pendent predictors of LCOHS and its impact on perioperative mortality.
Results: LCOHS occurred in 160 patients (26%) of AS patients and was asso-
ciated with increasing age (p<0.01), female sex (p<0.05), lower EF (p<0.01),
absence of preoperative sinus rhythm (p<0.05), higher NYHA class (p<0.01),
preoperative pulmonary hypertension (p<0.05) and patient prosthesis mismatch
(p<0.05). Perioperative mortality was higher in those patients who presented
LCOHS compared with those without it (26% vs. 5%, p<0.01, OR=7.10, CI 95%
4.04-12.48). In multivariable analysis, the risk of LCOHS was independently as-
sociated with increasing age, lower EF, NYHA class and PPM. LCOHS was in-
dependently associated with an almost 5-fold increase in the risk of perioperative
death (OR=5.84, CI 95% 3.02-11.30).
Conclusion: Our data suggest that LCOHS is a frequent complication after AVR
for AS and is a strong and independent predictor of the risk of perioperative death.

P630 Emergency extra-corporeal membrane oxygenation in
cardiac shock and cardiac arrest in hospital without
on-site cardiac surgical facilities

L. Belle1, L. Mangin1, H. Bonnet1, S. Fol1, C. Santre1, D. Bougon1,
E. Vialle1, A. Dompnier1, E. Desjoyaux1, D. Blin2. 1Hospital of

Annecy, Annecy, France; 2University Hospital of Grenoble, Grenoble, France

Purpose: Emergency extra-corporeal membrane oxygenation (ECMO) implanta-
tion for severe cardiac shock or refractory cardiac arrest (under cardiac massage),
conducted in hospitals with on-site cardiac surgical facilities, has been reported
as both safe and effective. We report the feasibility, in-hospital complications and
outcomes of ECMO implantation in pts in severe cardiac shock or refractory car-
diac arrest in a local hospital without on-site cardiac surgical facilities.
Methods: This single-centre, prospective, consecutive cohort study involved 50
pts who had ECMO implantation (Sept 06-Sept 10). Of these pts, 26 were in se-
vere cardiac shock and 24 in refractory cardiac arrest (16 admitted with refractory
out-of-hospital cardiac arrest and 8 developed refractory in-hospital cardiac ar-
rest). Implantations were done via a percutaneous femoral approach by an inter-
ventional cardiologist team available 24/7, and in collaboration with the nearest
cardiac surgical institution, located 100 km away, to which patients were trans-
ferred subsequently.
Results: Patients’ mean age was 51±15 yr; 31 (62%) were men. Stable ECMO
implantation was achieved in 89% of pts in severe cardiac shock and in 79% in

Patients undergoing ECMO implantation

Outcome Severe cardiac shock Refractory cardiac arrest
(n=26) (n=24)

Stable EMCO implantation achieved (%) 23 (89) 19 (79)
Median duration of external

cardiac massage, min (IQR) – 90 (43–57)
In-hospital complications (%) 20/23 (87) 18/19 (95)
In-hospital death 10/23 (44) 18/19 (95)
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refractory cardiac arrest. In-hospital complications occurred in 20/23 pts in car-
diac shock; 13/23 were discharged alive. In-hospital complications occurred in
18/19 pts in refractory cardiac arrest, 15/19 pts were disconnected from ECMO
because of brain death or multiorgan failure within 12-36 h, only 1 of whom was
discharged alive.
Conclusion: In a hospital with no cardiac surgical facilities, rates of implantation
failure, initial complications, and hospital outcomes in pts who had ECMO implan-
tation for severe cardiac shock or refractory cardiac arrest were concordant with
previous reports from hospitals with cardiac surgical facilities. We observed a low
rate of survival among implanted pts in refractory cardiac arrest.

P631 Intermacs score predicts post-implant survival and
resource utilization

M.A.R.K. Russo1, S. Akhter1, R. Pisarski1, A. Iribarne2, J. Raman1,
A. Anderson1, V. Jeevanandam1 . 1University of Chicago, Pritzker
School of Medicine, Chicago, United States of America; 2Columbia

University Medical Center, New York, United States of America

Objectives: Risk stratification of candidates for left ventricular assist device
(LVAD) implantation has emerged as an important tool in patient selection and
outcomes assessment. The purpose of this study was to determine if a relation-
ship exists between pre-implant INTERMACS score (ITMS) and clinical and eco-
nomic outcomes among patients implanted with continuous flow LVADs.
Methods: The study included 91 BTT and DT LVAD patients implanted after
7/1/2008. Each patient was categorized according to their ITMS classification at
the time of implant, where lower numerical score is associated with increasing
acuity. Analysis was stratified by ITMS. Outcomes of interest included survival
while on mechanical circulatory support, implant hospitalization length of stay
(LOS), and cost of implant hospitalization (Cost). Survival at 30 and 180 days
was based on actuarial survival on VAD support where the outcome of interest
was dead on support and patients were censored at transplant or loss of follow-
up.
Results: Days at risk totaled 21,892 days with a mean follow-up of 251.6 days.
Implant hospitalization survival, actuarial survival at 30 and 180 days, LOS, and
cost each had an indirect relationship with ITMS (table). Actuarial survival at 180
days was 100%, 97%, 75%, and 63% in the ITMS 4+, 3, 2, and 1 groups.
Conclusions: The INTERMACS classification system is a useful metric for risk
stratifying candidates for LVAD implantation. Less acutely ill but functionally im-
paired heart failure patients receiving continuous flow LVADs as BTT or DT experi-
enced superior outcomes compared to more acutely-ill recipients. These findings
suggest that it is necessary to explore the safety and effectiveness of LVADs in
the less acutely ill but functionally impaired heart failure population.

P632 Does left ventricular assist device implantation
modulate the cardiac cell apoptosis in end-stage heart
failure?

T. Prescimone1, R. Caruso2, J. Campolo2, C. Caselli3, M. Cabiati3,
C. Boroni2, S. Del Ry4, O. Parodi2, D. Giannessi4. 1University of
Siena, Siena, Italy; 2Institute of Clinical Physiology of CNR, Milan,

Italy; 3Institute of Clinical Physiology of CNR, Pisa, Italy; 4CNR Institute of
Clinical Physiology and Fondazione Gabriele Monasterio, Pisa, Italy

Purpose: In heart failure (HF), the balance between pro- and anti-apoptotic fac-
tors has a key role in cardiac cell apoptosis. Appropriate treatments, such as Left
Ventricular Assist Devices (LVAD) implantation, could be able to modulate the
apoptotic process. Aim of this study was to assess the expression of apoptosis
biomarkers in cardiac tissue of severe HF patients with mechanical ventricular
support compared to patients submitted to cardiac transplant.
Methods: Seven end-stage HF patients (NYHA class III-IV; age 57±11 yrs;
LVEF<20) undergoing LVAD implantation, as bridge to heart transplantation, and
seven patients directly driven towards heart transplantation (Tx) were studied.
Cardiac tissue biopsies were collected both from left (LV) and right ventricle (RV)
and mRNA expression of Caspase (Casp)-3, Casp-9 and their regulatory sys-
tems, Bcl-2 and Hsp72, were determined by semi-quantitative RT-PCR analysis.
Nitric oxide (NO) expression was also studied. The eEF1A was used as reference
gene.
Results: Lower expression levels of Casp-9, associated to higher expression of
Hsp72 and Bcl-2, were observed in LVAD compared to Tx, both in RV and LV. The
figure shows data relative to LV. In RV Casp-9 0.49±0.12 vs 0.73±0.07, p=ns;
Hsp72 2.01±0.72 vs 1.08±0.04 p=ns; Bcl-2 2.88±0.74 vs 1.13±0.42 *p=0.02,
LVAD vs Tx. No significant difference in Casp-3 and NO expression was found in
all situations.

Abstract P627 – Table 1. Outcomes and cost by ITMS Class

ITMS N Survival Hospital LOS (days) ICU LOS (days) Cost ($)

Implant Survival (%) 30 Actuarial Survival (%) 180 Actuarial Survival (%) Mean±SD Mean± SD Mean ± SD

4+ 6 100 100 100 15.3±4.6 3.0±3.2 175,772.00±21,712.53
3 33 93.9 100 96.9 18.4±9.9 4.5±6.3 274,795.63±71,538.88
2 29 79.3 92.6 74.5 29.8±21.9 6.7±6.3 318,799.19±118,512.63
1 23 65.2 72.7 63.3 19.9±14.7 7.5±6.3 330,361.32±104,159.59
Total 91 82.4 90.8 81.9 22.1±16.2 5.9±10.9 295,673.78±102,022.38

Pro- and anti-apoptotic factors in LV

Conclusions: These findings suggest that, in end-stage HF, LVAD implant may
modulate the apoptotic pathway. The lower expression of Casp-9 and the higher
expression of the apoptosis control systems found in LVAD compared to trans-
plant hearts suggest a more favourable balance between pro-apoptotic and anti-
apoptotic factors in this condition.

P633 Bench repair of donor mitral valve: common procedure

D. Prieto, C.D. Silva Pinto, M.J. Antunes. Hospitais da Universidade
de Coimbra, Coimbra, Portugal

Objective: The imbalance between the rising numbers in cardiac
transplant candidates, the scarce number of ideal heart donors and

the diagnosis of heart disease in some of the previously considered ideal donors
stimulated us to adopt pre-implantation heart optimization procedures.
Material and methods: Nine donor hearts (5%), of 189 patients submitted
to heart transplantation between Nov/2003 and Dec/2010, in which mitral in-
sufficiency was detected in the pre-transplant echocardiogram or in the pre-
implantation test, were submitted to bench mitral valve repair. Mitral annuloplasty
was the most common procedure (7 cases, 78%). The heart donors had a me-
dian age of 38 years (17-51) and 67% were female. The transplanted patients
were 67% male and had a median age of 59 years (51-71).
Results: The median follow-up period was 3.6 years (0.2-7 years). All patients are
in NYHA class I and present minimal or mild mitral regurgitation in the echocar-
diogram, with good left ventricle function. No operative or late cardiac mortality
was registered. The median hospital stay was 13 days. Two late mortalities were
due to hemorrhagic cerebral event and endocarditis, one case each.
Conclusion: The reduced number of donors is the most limiting factor in heart
transplant programs. The good results of bench mitral valve repair in the donor
heart, a common procedure in our centre, allowed the inclusion of marginal
donors which expanded the pool of possible heart donors, reducing the mortality
in patients waiting for transplant.

P634 Higher incidence of gastrointestinal angiodysplasia
and bleeding in patients with continuous flow left
ventricular assist device

K. Muthiah, C. Hayward, P. Macdonald, A. Keogh, E. Kotlyar,
D. Robson, P. Spratt, P. Janz, K. Dhital, E. Granger. St. Vincent’s

Hospital, Sydney, Australia

Background: Continuous flow left ventricular assist devices (LVADs) require
combination anticoagulation and antiplatelet therapy. LVAD use has been associ-
ated with gastrointestinal tract bleeding. The purpose of this study is to determine
the incidence and cause for gastrointestinal bleeding in addition to bleeding risks
associated with antiplatelet/anti-thrombotic use.
Methods: A retrospective analysis of 55 patients implanted with Ventrassist 3
(n=33) and HeartWare (n=22) referred for gastrointestinal review was performed.
11 patients underwent endoscopy to investigate active bleeding or anaemia. In-
cidence was compared against age-standardized population rates. All patients
were on warfarin, aspirin and/or clopidogrel.
Results: Of the 55 patients with LVADS implanted, gastrointestinal bleeding was
demonstrated in 5 patients (9% of all LVADs). Of these, gastrointestinal angiodys-
plasia was demonstrated in 4 (80%). 2 patients had gastric antral vascular ecta-
sia (GAVE). 2 patients had colonic angiodysplasia of which one patient required
placement of coils to treat haemorrhage. The quoted incidence for angiodyspla-
sia in healthy asymptomatic adults with a mean age of 62 years is 0.8%, of which
only 20% actively bleed. We have thus found an increased incidence of angiodys-
plasia in our LVAD cohort in addition to increased rates of bleeding from these
lesions.
Conclusion: To our knowledge, this is the first study to show increased rates
of angiodysplasia in patients with continuous flow LVADs. We postulate that this
could be due to abnormal gastric tonometry due to lack of blood pressure pul-
satility. Increased expression of vascular endothelial growth factor (VEGF) which
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contributes to remodelling of the supported ventricle could also contribute to the
pathogenesis of angiodysplasia. Increased rates of bleeding from these lesions
could be due to acquired von Willebrand syndrome due to break-down of the large
vWB multimers, recently described in literature.

NEW TECHNICAL APPROACHES IN STENTING

P635 Pathology of second- versus first-generation
drug-eluting stents in humans: does safety issue still
exist?

F. Otsuka1, M. Nakano1, M. Vorpahl1, S.K. Yazdani1 , E. Ladich1,
F.D. Kolodgie1, A.V. Finn2, R. Virmani1. 1CVPath Institute, Inc.,
Gaithersburg, United States of America; 2Emory University School of

Medicine, Atlanta, United States of America

Purpose: First-generation sirolimus- (SES) and paclitaxel- (PES) drug-eluting
stents (1st-gen DES) have dramatically reduced restenosis, whereas concern still
exists about the long-term safety with reference to late stent thrombosis (LST).
Second-generation zotarolimus- (ZES) and everolimus-eluting stents (EES) (2nd-
gen DES) have been developed as safer stenting, and several clinical studies
have reported a lower incidence of LST in 2nd-gen than 1st-gen DES. The pri-
mary pathologic substrate underlying LST in 1st-gen DES is a lack of complete
endothelialization; however, little is known about the pathologic findings of 2nd-
gen DES in humans. We sought to evaluate the vascular response to 2nd-gen
DES as compared to 1st-gen DES in human coronary arteries.
Methods: The overall analysis included 256 DES lesions (174 cases) with dura-
tion of implant >30 days (1st-gen DES=233 [115 SES, 118 PES] and 2nd-gen
DES=23 [6 ZES, 17 EES]). Histomorphometric findings in 2nd-gen DES were
compared to those in 1st-gen DES with similar duration of implant to 2nd-gen
DES (≤2 years, n=136).
Results: Age, sex, and risk factors were similar between 1st-gen vs. 2nd-gen
DES. Although 1st-gen DES had longer duration of implant than 2nd-gen DES
(330 [137-540] vs. 180 [99-360] days, p=0.04), LST was more frequent in 1st-
gen than 2nd-gen DES (21% vs. 4%, p=0.05). Only 1 lesion with LST in 2nd-gen
DES was EES implanted over an underlying PES. The results of histomorpho-
metric analysis are shown in Table. The percentage of uncovered struts were
significantly lower in 2nd-gen DES, while mean neointimal thickness was similar
between 1st- and 2nd-gen DES. Fibrin deposition was also less in 2nd-gen as
compared to 1st-gen DES.

Morphometry of 1st- versus 2nd-gen DES

1st-gen DES (n=136) 2nd-gen DES (n=23) P value
(median; 7.0 months) (median; 6.0 months)

Uncovered struts (%) 20.0 (6.7, 50.0) 2.0 (0.0, 5.2) <0.001
Mean neointimal thickness (mm) 0.11 (0.05, 0.18) 0.17 (0.08, 0.30) 0.158
Inflammation score 1.0 (0.5, 1.5) 0.5 (0.2, 1.8) 0.335
Struts with fibrin (%) 48 (21, 65) 15 (0, 28) <0.001
Maximum number of eosinophils per strut 4.1±11.1 0.8±2.4 0.154

Values are expressed as median (interquartile range) or mean ± SD.

Conclusions: Second-gen DES shows a lower incidence of LST and substan-
tially less uncovered struts with similar neointimal thickness as compared to 1st-
gen DES in humans. The current pathologic findings are predictive of greater
clinical safety of 2nd-gen DES.

P636 Latest results from the pooled RESOLUTE clinical
program

L. Mauri. On Behalf of the Resolute Investigators, Harvard Medical
School, Brigham and Women’s Hospital, Boston, United States of
America

Purpose: We will present results from a novel zotarolimus-eluting stent (R-ZES),
a new-generation drug-eluting stent consisting of a thin-strut cobalt alloy bare-
metal stent (BMS) and a novel biocompatible, non-inflammatory, durable poly-
mer. Since individual trials are often underpowered to show real differences in
rare adverse clinical events, the R-ZES is being studied in a series of clinical
trials prospectively planned to allow pooled analysis of clinical endpoints. This
clinical program comprises 5 trials prospectively designed with similar data collec-
tion procedures; adverse event definitions and adjudication procedures; statistical
programming algorithms; and datasets.
Methods: Over 5,000 patients treated with the R-ZES were pooled from 5 trials:
the RESOLUTE first-in-human study (N = 139); the RESOLUTE All Comers ran-
domised, non-inferiority trial, comparing R-ZES (N = 1140) with the XIENCE V
everolimus-eluting stent (N=1152); the confirmatory, open label, RESOLUTE In-
ternational study (N=2349); RESOLUTE Japan (N=100); and RESOLUTE United
States (N=1402). We will present the pooled safety and efficacy outcomes for the
latest follow-up from each trial overall and for important clinical subgroups such as
patients with diabetes mellitus. All trials recommended a minimum of six months
dual antiplatelet therapy.
We will also compare 596 BMS patients from the control arm of the ENDEAVOR
II randomised trial to a subset of the pooled R-ZES patients (n = 2455) with the

same inclusion criteria as the ENDEAVOR II study. We will adjust for patient and
between-trial variations using the propensity score method.
Results: We plan to report pooled patient-level long-term safety results for all-
cause mortality, as well as cardiac death, myocardial infarction and stent thrombo-
sis; and efficacy including ischemia-driven target lesion and target vessel revas-
cularization. Rates of dual antiplatelet therapy compliance will be reported.
Conclusion: In August 2011, we will report pooled safety and efficacy of this
novel zotarolimus-eluting stent in over 5000 patients followed to one year and
over 3000 patients followed to two years.

P637 Clinical benefits of zotarolimus-eluting stents
compared with paclitaxel-eluting stents: a
meta-analysis of randomised controlled trials

R. Sakurai. University of Tokyo, Tokyo, Japan

Purpose: Zotarolimus-eluting stent (ZES) is a second generation drug-
eluting stent. However, its efficacy and safety compared with first generation drug-
eluting stents, for example paclitaxel-eluting stents (PES), are controversial ac-
cording to several clinical trials. The purpose of this study was to evaluate the
efficacy and safety of ZES comparing with PES.
Methods: A meta-analysis was performed on randomised controlled trials (RCT)
comparing ZES with PES in patients with coronary artery disease undergoing
percutaneous coronary intervention. The databases searched for RCT included
PubMed, Embase, the Cochrane Central Register of Controlled Trials, Web of
Science, the U.S. National Institute of Health, and TCTMD.
Results: A total of 4 RCT were included in this meta-analysis, involving 4693
patients (2347 patients were randomised to ZES and 2346 patients were ran-
domised to PES). At 9 months to 3 years, the rate of target lesion revasculari-
sation in ZES was similar to that in PES (odds ratio: 1.16, 95% confidence inter-
val: 0.71-1.88, p=0.56) On the other hand, ZES showed a significant reduction
in myocardial infarction compared with PES (Figure), even though there was no
difference in death (odds ratio: 0.98, 95% confidence interval: 0.66-1.46, p=0.91)
between the 2 groups.

Odds ratios of myocardial infarction.

Conclusions: In this meta-analysis, ZES was associated with similar efficacy
and decreased incidence of myocardial infarction compared to PES during up to
3 years.

P638 Long term tissue coverage of a bioresorbable
polylactide polymer-coated biolimus-eluting stent:
comparative sequential assessment with optical
coherence tomography till complete resorption of the
poly

J.L. Gutierrez-Chico1, P. Jueni2, H.M. Garcia-Garcia3, E. Regar1,
E. Nueesch2, F. Borgia4, S. Davies4, S. Windecker5 , P.W. Serruys1, C. Di
Mario4. 1Erasmus Medical Center, Thoraxcenter, Department of Cardiology,
Rotterdam, Netherlands; 2Institute of Social & Preventive Medicine & Clinical
Trial Unit, University of Bern, Bern, Switzerland; 3Cardialysis B.V., Rotterdam,
Netherlands; 4Royal Brompton Hospital, London, United Kingdom; 5Bern
University Hospital, Swiss Cardiovascular Center, Bern, Switzerland

Purpose: To assess the tissue coverage of a biolimus-eluting stent (BES) with
bioresorbable polymer in abluminal coating at 24 months, when the polymer has
been completely resorbed, as compared to a control sirolimus-eluting stent (SES)
with durable polymer, using optical coherence tomography (OCT).
Methods: The LEADERS randomized trial (NCT00389220) compared the per-
formance of BES vs. SES in a non-selected population of patients with coronary
heart disease. Patients recruited for the angiographic substudy of this trial at pre-
specified OCT sites were enrolled in the OCT substudy, with strut coverage at 9
and 24 months as primary outcome. The results in both study groups were com-
pared using a bayesian hierarchical model, to overcome the problem of clustering
at the levels of patient and lesion.
Results: 56 patients (26 BES, 30 SES) were enrolled in the OCT substudy. At 24
months 21 patients (10 BES, 11 SES) agreed to perform a second OCT follow-
up. Eleven lesions, 12 stents were sequentially analyzed in the BES group (2455
struts at 9 months, 2131 struts at 24 months) and 11 lesions, 18 stents in the
SES group (3421 struts at 9 months, 4170 struts at 24 months). Initial advantage
of BES over SES in terms of better strut coverage at 9 months was followed
by improvement in coverage of the SES between 9 and 24 months, resulting in
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Trend of coverage at 9-24 months.

identical coverage in both BES and SES at 24 months: 1.5 vs. 1.8%, difference
-0.2%, 95% Credibility Interval -3.2 to 2.6%, p=0.84.
Conclusions: More complete strut coverage of BES as compared with SES at 9
months was followed by improvement of coverage in SES between 9-24 months
and similar long-term OCT coverage in both stent types at 24 months.

P640 Long-term local inflammatory and coagulative
responses after coronary artery stenting with
drug-eluting stent

T. Wakatsuki, T. Niki, K. Yamaguchi, Y. Taketani, T. Iwase,
K. Kusunose, S. Bando, H. Yamada, T. Soeki, M. Sata. Tokushima
University Hospital, Tokushima, Japan

Purpose: The long-term effects of drug-eluting stent (DES) on coronary local
inflammation and coagulative response are not known. We evaluated the local
release of pentraxin3 (PTX3) and prothorombin fragment F1+2 (frF1+2) as a lo-
cal inflammatory and coagulative marker respectively in nonrestenotic coronary
arteries more than six months following DES and bare metal stent (BMS) implan-
tation.
Methods: Eighty-seven patients treated six months earlier with a coronary stent-
ing for isolated proximal left anterior descending arterial stenosis, with no evi-
dence of restenosis, were studied. Forty patients had been stented with BMS, 47
with sirolimus-eluting stent (SES). We measured serum PTX3 and frF1+2 levels
sampled in coronary sinus (CS) and sinus of Valsalva (V). The translesional PTX3
and frF1+2 gradients (�) were defined as CS level minus V level.
Results: There were no significant differences in coronary risk factors between
the two groups. The �PTX3 and �frF1+2 were larger in the SES group than in the
BMS group (0.14±0.09 vs 0.01±0.06 ng/ml, p<0.01 and 29±19 vs 5±14 pmol/l,
p<0.05, respectively). The �PTX3 correlated positively with the �frF1+2 (r=0.56,
p<0.01) in the SES group, whereas there were no significant correlation in the
BMS group.
Conclusions: More increased local inflammatory response was observed and
related with local hypercoagulability long term after DES implantation. These find-
ings may be associated with late catch-up phenomenon and further progression
of coronary atherosclerosis.

P641 Long-term follow-up after coronary stenting with the
sirolimus-eluting stent in clinical practice. Results from
a substudy of the prospective multi-centre German
cypher stent registry

R. Zahn1, C. Hamm2, G. Sabin3, S. Schneider4, C. Nienaber5,
G. Richardt6, T. Pfannebecker7 , F.J. Neumann8, J. Brachmann9 , J. Senges4.
1Clinical Center of Ludwigshafen, Ludwigshafen am Rhein, Germany;
2Kerckhoff Clinic, Department of Cardiology, Bad Nauheim, Germany; 3Elisabeth
Hospital, Department of Cardiology & Angiology, Essen, Germany; 4Institut fur
Herzinfarktforschung Ludwigshafen an der Universitat Heidelberg, Ludwigshafen,
Germany; 5University Hospital Rostock, Department of Cardiology, Rostock,
Germany; 6Segeberger Clinics, Cardiovascular Center, Bad Segeberg,
Germany; 7Cordis Corporation, Langenfeld, Germany; 8Heart Centre Bad
Krozingen, Dept. of Cardiology, Bad Krozingen, Germany; 9Klinikum Coburg
GmbH, Coburg, Germany

Background: In April 2002 the Sirolimus-eluting stent (SES) was introduced for
percutaneaous coronary interventions (PCI). Meanwhile there is accumulating
data on short and midterm results with this stent. However, long-term follow-
up data from unselected patients treated with the SES in clinical practice is still
sparse.
Methods: We analysed data from a substudy of the German prospective multi-
centre Cypher Registry.
Results: Between April 2002 and September 2005 5946 patients at 16 hospitals
were treated with at least one SES. A follow-up after a median of 4.1 years (Q1
3.2, Q3 4.9 Jahre) was obtained in 5247 patients.

Mean age was 65.4 Jahre with a male gender in 75.8% of patients. Indications
for SES implantation were: stable angina pectoris in 46.9%, unstable angina in
17.5%, NSTEMI in 10.7% and STEMI in 10.7% of patients. Clinical events until
the end of follow-up are given in the table.
Multivariate analyses showed clinical characteristics to be the leading predictors
for clinical events (age, diabetes, indikation AMI, 3-VD, renal failure, prior MI),
whereas interventional characteristics were the main predictors for TVR (target
vessel = venous bypass graft, 3-VD, treatment of >1 stenosis during the index
PCI).

Events during follow-up Rates (%)

Death 9.2% (486/5269)
Myocardial infarction (in survivors) 5.9% (282/4756)
Stroke (in survivors) 2.2% (106/4753)
MACCE (Death/myocardial infarction/stroke) 16.3% (861/5269)
Any revascularisation (PCI/CABG) 34.9% (1745/4997)
Any TVR 20.3% (977/4820)
Target vessel revascularization by PCI 15.7% (756/4820)
Target vessel revascularization by CABG 4.6% (221/4820)
MACCE or TVR 32.6% (1701/5269)

Conclusions: Clinical event rate (MACCE) after SES in clinical practise after
a median follow-up of 4.1 years was 16.3%. TVR rate was 20.3%, consisting
predominatly of further PCIs (15.7%).

P642 Frequency and predictors of drug eluting stents
implantation in patients with acute myocardial
infarction - analysis from the PL-ACS Registry

M. Gierlotka1, M. Gasior1, M. Hawranek1, Z. Kalarus1, P. Buszman2,
J. Legutko3, A. Lekston1, L. Polonski1. 1Medical University of Silesia,

Silesian Center for Heart Diseases (SCHD), Zabrze, Poland; 2American Heart
of Poland, Katowice, Poland; 3Jagiellonian University Medical College, 2nd
Department of Cardiology, Krakow, Poland

Drug eluting stents (DES) use in patients with acute myocardial infarction (AMI)
is still under debate. The purpose of this study was to assess the frequency and
predictors of DES use in patients with AMI.
Methods: All patients with NSTEMI (N=25005) and STEMI (N=52854) treated by
PCI with stenting, registered in the Polish Registry of Acute Coronary Syndromes
(PL-ACS) from 10.2003 to 11.2009, were included.
Results: The frequency of DES use in AMI raised from 0.4% in 2003 to 5.9% in
2009. The predictors of DES use are shown in the table. 12-months mortality was
significantly lower in patients who received DES compared to bare-metal stent
(6.7% vs. 9.9%, p<0.0001). However, after multivariate adjustment for differences
in baseline characteristics implantation of DES was not associated with lower 12-
month mortality (relative risk = 0.85, 95%CI = 0.67-1.08, p=0.19).

Table 1

Odds ratio (95% confidence interval) P value

AMI due to restenosis or reocclusion 3.97 (3.29–4.78) <0.0001
Infarct related artery - LM 2.68 (2.07–3.47) <0.0001
NSTEMI (vs. STEMI) 2.10 (1.91–2.31) <0.0001
Initial TIMI flow grade > 0 1.84 (1.68–2.03) <0.0001
Diabetes mellitus 1.61 (1.47–1.77) <0.0001
Prior myocardial infarction 1.46 (1.30–1.63) <0.0001
Age (per 10 years less) 1.31 (1.26–1.36) <0.0001
Females 1.18 (1.07–1.30) 0.0006
Prior bypass surgery 1.18 (0.98–1.42) 0.080
Infarct related artery - bypass 1.09 (0.77–1.57) 0.62
Left ventricle ejection fraction ≤ 40% 0.94 (0.79–1.13) 0.52
Infarct related artery - LAD 0.89 (0.81–0.99) 0.027
Cardiogenic shock on admission 0.88 (0.67–1.15) 0.36
Infarct related artery - RCA 0.47 (0.41–0.53) <0.0001
Bypass surgery planned after PCI 0.45 (0.34–0.59) <0.0001

LAD = left anterior descending, LM = left main, RCA = right coronary artery.

Conclusion: The use of DES in selected patients with AMI seems to be safe.
DES are more frequently use in restenosis or reocclusion, LM, NSTEMI, open
arteries, diabetics, younger patients, and females, being avoided in patients being
referred to bypass surgery.

P643 Facilitated culottes in coronary artery bifurcation
stenting using a dedicated side branch stent: two
years clinical outcome

S. Asgedom, P.B. Bjornstad, R. Sheahan, B. Mcadam, D. Foley.
Beaumont Hospital, Dublin, Ireland

Objectives: Treatment of coronary bifurcation lesions with stenting has been as-
sociated with increased complication rate and remains a major challenge in inter-
vention cardiology. Introduction of DES reduced restenosis in the main branch.
However, restenosis at the ostium of the side branch remains a problem. As part
of an international registry we evaluated the clinical safety and efficacy of Tryton
a dedicated side branch stent. In this study we sought to determine the clinical
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outcome of facilitated culottes in coronary artery bifurcation stenting using Tryton
stent.
Methods and results: We prospectively looked at 157 consecutive patients who
had bifurcation lesion and treated with Tryton stent. Males constitute 80% with
mean age of 68 and 33.7% were age above 70 years. The target lesion was
LAD/Diagonal bifurcation in 54.0%, LCX/OM in 30.5% and RCA bifurcation in
15.5%. All were de novo lesions and cases of CTO, graft lesions and ISR were
not included. Stent was successfully implanted in 98.6% and there was one case
of proximal migration of stent after fully deployed. Dissection at distal edge of
Tryton occurred in 8 cases and treated with DES. Clinical follow up was completed
in all patients and all stayed on aspirin and clopidogrel. Over a period of 12-24
months follow up, there was no cardiac death, emergency CABG or acute/sub-
acute stent thrombosis. Over all incidence of major adverse cardiac event (MACE)
was 14.4% and target vessel revascularisation was encountered in 5.8%. There
were 18 admissions for non-related medical conditions and 12 cases for elective
PCI to a different coronary artery.
Conclussion: Dedicated side branch stent allows easy access into side branch
and in this early clinical study it appears to be safe and effective. The risk of late
stent thrombosis, instent restenosis and long term clinical outcome is yet to be
seen.

P644 Inter-strut distance is a significant predictor of
restenosis in human coronary drug-eluting stent
implants

M. Nakano1, F. Otsuka1, S.K. Yazdani1, E.R. Ladich1, R. Kutys1,
A.V. Finn2, F.D. Kolodgie1, R. Virmani1. 1The international Registry of
Pathology, CVPath, Gaithersburg, United States of America; 2Emory

University School of Medicine, Atlanta, United States of America

Purpose: Drug-eluting stents (DES) continue to present restenosis, yet the mech-
anisms of which remain poorly understood.
Methods: From 244 stented coronary segments implanted for >30 days in the
CVPath autopsy registry, 51 segments from 42 patients were selected for histo-
logic review with exclusion criteria of left main or saphenous vein graft disease,
late stent thrombosis, the ratio of uncovered to total struts >30% at any sections,
and chronic total occlusion. The stented lesions were stratified into 3 categories
based on the most severe cross-sectional stenosis, and designated as: i) Patent
(<50%, n=21), ii) Intermediate (50-75%, n=18), and iii) Restenosis (>75%, n=12).
Area measurements were performed for EEL, stent, lumen, with further attention
to neointimal thickness, and inter-strut distances. Known predictors of restenosis
for BMS such as medial disruption and strut penetration into necrotic core was
also accessed (Circulation. 2002;105:2974-80).
Results: There were no differences in overall underlying plaque morphologies
among study groups. Of the measured parameters, notable differences were only
observed for the normalized maximum inter-strut distance (Patent: 1.52±0.23, In-
termediate: 1.61±0.23, Restenosis: 1.85±0.40, p=0.009). Medial disruption was
more frequent for stents with restenosis and intermediate stenosis albeit with-
out statistical significance. Strut penetration into the necrotic core was observed
solely in patent and intermediate groups.

Conclusions: Unlike BMS, restenosis of DES appears to be independent of strut
penetration into necrotic core however, the extent of medial injury and the distri-
bution of the anti-proliferative drug (dependent on inter-strut distance) is the best
predictors of restenosis.

P645 Very long-term clinical outcomes of sirolimus-eluting
stents in an unselected real-world population

G. Conte, A. Menozzi, F. Mantovani, F. Notarangelo, E. Solinas,
A. Cattabiani, I. Tadonio, L. Vignali, D. Ardissino. Hospital of Parma,
Department of Cardiology, Parma, Italy

Background: It has been shown that sirolimus-eluting stents (SES) are highly
effective in preventing angiographic and clinical restenosis, and therefore target
vessel revascularisation (TVR). However, there are very few published data con-
cerning the very long-term (>5-year) efficacy and safety of SES. The aim of this

prospective cohort study was to examine the clinical outcomes of the first con-
secutive patients who underwent SES implantation at our institution.
Methods: We prospectively followed up all of the consecutive patients who were
treated with SES during the first 24 months of its use at our centre.
The incidence of major adverse cardiac events (MACE, including cardiac death,
myocardial infarction [MI] and TVR) was evaluated, as well as target lesion revas-
cularisation (TLR) and stent thrombosis.
Results: Between April 2002 and March 2004, 300 patients (75% males; mean
age 65±11 years) underwent percutaneous coronary angioplasty with the implan-
tation of 382 SES. High risk features were common and included diabetes (23%),
acute coronary syndromes and ST-elevation MI (50%), three-vessel coronary dis-
ease (23%), a reduced ejection fraction (32%), and complex coronary lesions
(69%).
The 6- and 7-year follow-up was completed by respectively 298 (99%) and 145
patients (48%), for a mean duration of 1886±640 days.

Study results

Number of events (N) Incidence (%)

MACE 76 25.0
Cardiac Death 29 9.6
Myocardial infaction 46 15.3
TVR 46 15.3
TLR 23 7.6
Definite Stent Thrombosis 9 3.0
Definite + probable stent thrombosis 12 4.0
Total mortality 57 19.0

Conclusions: This analysis of an unselected real-world population confirms the
efficacy and safety of SES after very long-term follow-up, with a very limited need
for repeat revascularisation and an acceptable rate of stent thrombosis.
The rather high incidence of adverse events and their constant rate throughout
the follow-up period can be attributed to the patients’ high clinical risk.

P646 The association between stent fracture and peri-stent
contrast staining after drug-eluting stent implantation

T. Tada, K. Kadota, H. Tanaka, S. Hosogi, Y. Fuku, H. Yamamoto,
T. Goto, K. Mitsudo. Kurashiki Central Hospital, Cardiology
Department, Kurashiki, Japan

Purpose: Stent fracture (SF) is sometimes observed after drug-eluting stent
(DES) implantation and known as one of risk factor for stent thrombosis. Peri-
stent contrast staining (PSS) is an angiographical finding that contrast medium
stain outside the stent and is also thought to be one of the risk factor for very
late stent thrombosis (VLST). However the association between SF and PSS af-
ter drug-eluting stent (DES) implantation is little known. The aim of this study is
to clarify the the association between SF and PSS after drug-eluting stent (DES)
implantation.
Methods: We retrospectively analyzed 6526 lesions after DES implanta-
tion including sirolimus-eluting stent (SES), paclitaxel-eluting stent (PES), and
zotarolimus-eluting stent (ZES). SF is defined as the separation of stent segments
or stent struts. PSS is defined as vessel enlargement, with contrast medium stain-
ing outside the stent, over 20% of stent diameter.
Results: Figure shows a case of SF coexisting with PSS after SES implanta-
tion. This patient occurred VLST at 36 month after SES implantation. SF were
observed in 291 of 5275 SES lesions (5.5%), 35 of 872 PES (4.0%), and 8 of 379
ZES (2.2%). PSS were found in 40 of 291 SES lesions with SF (13.7%), 5 of 35
PES (14.2%), and 0 of 8 ZES (0%). In SES and PES lesions, we observed PSS
more frequently in lesions with SF than did in those without SF (P<0.001).

Stent fracture coexisting with PSS

Conclusion: There is a clear association between SF and PSS in lesions after
SES and PES implantation, not ZES. Further examination about the association
among SF, PSS, and VLST is needed.
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P647 Scanning electron microscopic observation of coating
irregularities and their precursors in unexpanded
durable polymer-based drug-eluting stents

M.W.Z. Basalus1, K. Tandjung1 , D.W. Grijpma2, A.A. Van Apeldoorn2,
H. Sen1, L.J. Geut1, C. Von Birgelen3. 1Medical Spectrum Twente,

Thoraxcentre, Department of Cardiology, Enschede, Netherlands; 2MIRA -
Institute for Biomedical Technology & Technical Medicine, University of Twente,
Enschede, Netherlands; 3Medical Spectrum Twente, Thoraxcentre, Department
of Cardiology and University of Twente, MIRA Inst., Enschede, Netherlands

Purpose: To assess coating irregularities on unexpanded and expanded durable
polymer-based drug-eluting stents (DES) with the purpose of gaining insights into
the potential origin of coating irregularities.
Background: Previous scanning electron microscopy (SEM) studies in various
expanded DES revealed differences in the incidence and size of coating irregu-
larities between DES types and specific distribution patterns.
Methods: We assessed at bench-side a total of 600 SEM images obtained in 20
DES samples (expanded and unexpanded) of Cypher Select Plus, Taxus Liberté,
Endeavor Sprint, Xience V, and Endeavor Resolute.
Results: For most types of coating irregularity seen in expanded DES (66%;
21/32), a matching irregularity (n=14/21) and/or its precursor (n=13/21) was ob-
served in unexpanded samples of corresponding DES. Only few individual coat-
ing irregularities (13%; 4/32) could not be accessed in unexpanded samples, as
these irregularities were typically located on the (invisible) luminal side. Unex-
panded Cypher Select showed (small) crater lesions and cracks together with
precursors of "peeling of polymer". Thinning of polymer and wrinkles were found
on unexpanded Taxus Liberté together with one type of precursor. Unexpanded
phosphorylcholine-based Endeavor stents showed cracks and crater lesions as
well as precursors of the latter, while unexpanded Xience V and Endeacor Reso-
lute samples revealed only crater lesions and their precursors.

Crater (right) and its precursor (left).

Conclusions: Scanning electron microscopic assessment demonstrated the
presence of various coating irregularities and/or their precursors on unexpanded
durable polymer-based DES. These findings provide some insights into the ori-
gin of DES coating irregularities, suggesting that coating irregularities may arise
during both DES manufacturing and stent expansion.

P649 Duration of dual antiplatelet therapy after coronary
stenting with the genous Bio-engineered R stent in
patients from the e-HEALING registry

P. Damman1, M. Klomp1, S. Silber2, M.A. Beijk1, P. Woudstra1 ,
J.G.P. Tijssen1, R.J. De Winter1. 1Academic Medical Center,

Department of Cardiology at the University of Amsterdam, Amsterdam,
Netherlands; 2Kardiologische Praxis und Praxisklinik, Munich, Germany

Purpose: Investigate the relation between duration of dual antiplatelet therapy
(DAPT) and 1-year outcomes after Genous™ Endothelial Progenitor Cell captur-
ing R stent™ placement in the e-HEALING registry
Methods: Patients were analyzed according to continuation or discontinuation
of DAPT at a 30-day (n=4249 & 309) and 6-month (n=2654 & 1408) landmark,

excluding patients with events occurring prior to the landmark. Each landmark
was used as a new baseline, and outcomes were followed up to 12 months after
index procedure. The main outcome for our current analysis was Target Vessel
Failure (TVF), defined as target vessel-related cardiac death or myocardial in-
farction and target vessel revascularization. Secondary outcomesincluded stent
thrombosis (ST). (Un)adjusted hazard ratios (HR) for TVF were calculated with
Cox regression models.
Results: No difference was observed in the incidence of the main outcome TVF
(HR 1.03 [95% CI: 0.65-1.65, p=0.89] in patients continuing DAPT at 30 days ver-
sus patients stopped, and HR 0.82 [95%CI: 0.55-1.23, p=0.34] in patients con-
tinuing DAPT at 6 months versus patients who stopped DAPT). Furthermore, no
statistical differences were observed in ST. The adjusted TVF hazard was compa-
rable in patients continuing or who stopped DAPT at 1 or 6 months, after addition
of identified independent predictors for TVF.
Conclusion: In the e-HEALING registry, duration of DAPT was not associated
with the occurrence of theoutcomes TVF or ST. The Genous stent may be an at-
tractive treatment especially in patients at increased risk for (temporary) cessation
of DAPT or with anincreased bleeding risk.

P650 Sustained clinical safety and efficacy of a
biodegradable-polymer coated sirolimus-eluting stent
in real-world practice: 4-year outcomes of the CREATE
study

Y. Han. General Hospital of Shenyang Military Command, Department
of Cardiology, Shenyang, China, People’s Republic of

Background: The CREATE is a post-marketing surveillance multicenter registry
that demonstrated satisfactory angiographic and clinical (at 18 months) outcomes
of a biodegradable polymer based sirolimus-eluting stent (EXCEL, JW Medical
System, Weihai, China) for the treatment of patients in routine clinical practice.
The aim of this study was to evaluate the 4-year clinical safety and efficacy out-
comes in patients enrolled in the CREATE study.
Methods: A total of 2077 all comers have been enrolled in the CREATE study at
59 centers from 4 countries. Recommended antiplatelet regimen was clopidogrel
and aspirin for 6 months followed by chronic aspirin therapy. The primary outcome
of this study was the rate of major adverse cardiac events (MACE) at 4 years.
Results: Clinical follow-up was completed in 2008 (96.7%) patients at 4 years.
The mean duration of dual antiplatelet therapy was 199.8±52.7 days. The 4-
year cumulative rates of all-cause death, cardiac death, myocardial infarction,
target lesion revascularization and MACE were 4.6%, 2.0%, 0.8%, 2.8% and
5.0%, respectively. Stent thrombosis had developed in 34 patients (1.69%), in-
cluding 2 (0.1%) acute, 8 (0.39%) subacute, 7 (0.34%) late, and 17 (0.85%)
very late stent thrombosis. The occurrence of definite or probable stent thrombo-
sis was 1.2%. A landmark analysis showed that the cumulative primary events-
free survival rate during 6-month to 48-month were not significantly different be-
tween patients had clopidogrel treatment 6 months and >6 months (94.1% vs
94.0%,P=0.933)
Conclusions: This study demonstrates sustained 4-year clinical safety and effi-
cacy of biodegradable polymer based sirolimus-eluting stents when used with 6
months of dual antiplatelet therapy in a "real-world" setting.

P651 Comparison of peri-stent vascular response after
sirolimus and paclitaxel-eluting stent implantation

W.C. Kang, K.H. Lee, S.H. Han, T.H. Ahn, E.K. Shin. Gil Hospital,
Gachon University of Medicine & Science, Incheon, Korea, Republic
of

Objectives: Peri-stent vascular responses to DES have been in-
completely understood with different DESs. Serial intravascular ultrasound was
used to study chronic arterial responses and edge effects after implantation of
Sirolimus-eluting stent (SES) or Paclitaxel-eluting stent (PES).
Methods: Two hundred-two angina patients (123 men; 61.5±9.2 years of age)
were assigned to SES (n=91) or PES (n=111) implantation. Intravascular ultra-
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sound of 5-mm long segments immediately proximal and distal to the stent was
performed to determine volume and area of Vessel, Plaque, Lumen after the pro-
cedure and at the 9-month follow-up. The change (�) of each parameters be-
tween postprocedure and follow-up was calculated
Results: In proximal reference segment, the � Vessel, � Plaque and � Lu-
men volume were not different between two groups. The � Plaque volume, how-
ever, increased more in PES than SES in distal reference segment (6.6±15.7
vs 1.0±13.1 mm3, P=0.016). In proximal 1mm and distal 1mm reference seg-
ments, mean Lumen area decreased because of negative remodeling (proximal,
9.9±2.4 to 9.4±2.6 mm2, P=0.004; distal, 7.6±2.4 to 7.2±2.4 mm2, P=0.052)
with plaque progression (proximal, 1.9±1.5 to 2.2±2.0 mm2, P=0.095; distal,
0.6±1.1 to 1.0±1.4 mm2, P=0.018) in the PES group. Conversely, mean Lumen
area increased because of plaque regression (proximal, 3.2±1.8 to 2.1±1.6 mm2,
P=0.000; distal, 1.5±1.4 to 0.9±1.3 mm2, P=0.000) even though there was nega-
tive remodeling in the SES group (proximal, 10.1±2.4 to 9.6±2.3 mm2, P=0.019;
distal, 7.8±2.3 to 7.5±2.3 mm2, P=0.074). The � Plaque and � Lumen at prox-
imal and distal reference segment were more prominent in the PES group than
the SES group (table).

Area (mm2) Proximal 1 mm to Stent P Distal 1 mm to Stent P

SES PES SES PES

�EEM –0.5±1.8 –0.5±1.6 0.967 –0.3±1.2 –0.3±1.6 0.748
�Plaque –1.1±1.9 0.4±2.0 0.000 –0.7±1.4 0.3±1.4 0.000
�Lumen 0.7±1.6 –0.6±2.1 0.000 0.6±1.4 –0.6±1.5 0.000

Conclusions: The PES implantation was associated with luminal reduction ac-
companied by negative remodeling with plaque progression. These findings, how-
ever, were not noted in the SES group.

P652 Incidence, risk factors, and clinical sequelae of
angiographic peri-stent contrast staining after
sirolimus-eluting stent implantation

M. Imai1, K. Kadota1, T. Gotou1, S. Fujii1, H. Yamamoto1, Y. Fuku1,
N. Suzuki2, K. Kouzuma2, T. Kimura3, K. Mitsudou1. 1Kurashiki

Central Hospital, Cardiology Department, Kurashiki, Japan; 2Teikyo University,
Tokyo, Japan; 3Kyoto University Graduate School of Medicine, Kyoto, Japan

Background: We have noted abnormal angiographic findings at the site of drug-
eluting stents implantation suggesting contrast staining outside the stent struts
that do not fulfill the classical definition of coronary artery aneurysm. We propose
a new term, namely peri-stent contrast staining (PSS), for these abnormal angio-
graphic findings and assess their incidence, risk factors and clinical sequelae.
Methods and results: PSS was defined as contrast staining outside the stent
contour extending to >20% of the stent diameter. The study population consisted
of 3081 lesions (1998 patients) that were treated exclusively with sirolimus-eluting
stents (SES) and were evaluated by follow-up angiography within 12 months af-
ter SES implantation in a single center. Late acquired PSS was observed in
58 lesions (1.9%) in 49 patients (2.5%). Independent risk factors of PSS was
chronic total occlusion, while negative risk factors for PSS were left circumflex
coronary artery lesion and in-stent restenosis lesion. Stent fracture was more
frequently observed in lesions with PSS than in lesions without PSS (43.1%
vs. 5.4%, p<0.0001). Excluding 269 lesions with target-lesion revascularization
(TLR) within 12 months, the study population for long-term follow-up consisted of
51 lesions (42 patients) with PSS and 2761 lesions (1751 patients) without PSS.
Cumulative incidence of TLR and definite very late stent thrombosis (VLST) at 3
years in the PSS group was higher than that in the non-PSS group (15.0% versus
6.5%, and 8.2% versus 0.2%, respectively).
Conclusions: PSS found within 12 months after SES implantation appeared to
be associated with subsequent TLR and VLST.

P653 Sequential side-main-side vessels balloon dilation
(SMS technique) for bifurcation lesions treated with
provisional stenting

A. Medina1, P. Martin1, J. Suarez De Lezo Jr2, J. Novoa1, M. Pan2,
E. Caballero1, F. Mazuelos2, M. Romero2, J. Segura2, J. Suarez De

Lezo2. 1Dr. Negrin University Hospital, Las Palmas de Gran Canaria, Spain;
2Reina Sofia University Hospital, Cordoba, Spain

Final kissing balloon is often used in provisional stenting of bifurcation lesions
but it may induce an asymmetry in the proximal stent, being recently questioned.
Objective.To evaluate the scaffolding and changes in stent geometry with a new
sequential balloon dilation technique which we called SMS-technique with IVUS.
Methods: 57 patients (pts) with a true bifurcation coronary lesion (LM 3,LAD
43,LCx 10,RCA 1) were treated with the SMS-technique (figure).Stent diameter
was selected using the distal main branch (MB) reference, then side branch (SB)
balloon angioplasty (S) was performed with a balloon selected according to its di-
ameter.Another balloon, selected according to the proximal MB reference diame-
ter, was inflated proximally and at the carinal region (M).Final balloon angioplasty
of the SB was again performed (S).IVUS study was performed at each step.
Results: Primary success was obtained in all lesions.Two pts needed a second
stent (3%).Table shows the IVUS data at each step.No MACE were recorded
during the follow-up (9±4 months).

Quantitative IVUS findings (*p<0,01)

In-stent proximal Under the SB origin In-stent distal
(mm2) (mm2) (mm2)

Baseline MB stent 7,13±1,44 6,67±1,75 6,70±1,53
(S) SB angioplasty 7,19±1,52 5,79±1,67* 6,78±1,47
(M) MB dilation 8,86±1,14* 7,57±1,88* 7,06±1,51
(S) Final SB angioplasty 8,97±1,45 6,70±1,57* 7,02±1,50

MB, main branch; SB, side branch; S, side; M, main.

SMS technique.

Conclusion: SMS technique is feasible and provides optimal stent apposition at
the proximal segment of the MB and correction of the stent deformation under the
SB origin.

P654 Time-dependent changes of local coagulative response
up to five years after sirolimus-eluting and bare-metal
stent implantation in patients with stable angina

K. Yamaguchi, T. Wakatsuki, T. Niki, Y. Taketani, S. Bando,
K. Kusunose, T. Iwase, H. Yamada, T. Soeki, M. Sata. Department of

Cardiovascular Medicine, Tokushima University Hospital, Tokushima, Japan

Purpose: We have previously demonstrated increased local coagulative re-
sponse six months after sirolimus-eluting stent (SES) implantation by measuring
plasma prothrombin fragment F1+2 (frF1+2) levels. The aim of this study is to
examine time-dependent changes of local hypercoagulability following SES and
bare-metal stent (BMS) implantation.
Methods: Twenty-nine consecutive patients treated five years earlier with a coro-
nary stenting for isolated left anterior descending (LAD) stenosis, with no evi-
dence of restenosis, were studied. Thirteen patients had been stented with BMS,
and 16 with SES. We measured the levels of frF1+2 from the coronary sinus (CS)
and sinus of Valsalva (V) 6 months (6M) and 5 years (5Y) after stent implantation.
The transcardiac gradient (�) was defined as the CS levels minus V levels. In a
separate analysis, quantitative coronary analyses in lesion characteristics were
also performed.
Results: There were no significant differences in coronary risk factors between
the BMS and SES group at both stages. The �frF1+2 six months after stent
implantation [�frF1+2 (6M)] was significantly greater in the SES group than in
the BMS group (21.1±13.4 vs 6.3±9.6 pmol/l, p<0.01). The �frF1+2 five years
after stent implantation [�frF1+2 (5Y)] had no significant differences between the
two groups (7.1±9.4 vs 5.0±8.8 pmol/l, NS). The time-dependent changes of
�frF1+2 [�frF1+2 (5Y) minus �frF1+2 (6M)] was significantly greater in the SES
group than in the BMS group (-12.9±10.8 vs -0.9±8.9 pmol/l, p<0.01). A larger
percent diameter stenosis was observed at 5 years than at 6 months after stent
implantation in the SES group (25.3±15.4 vs 7.1±16.5%, p=0.02), whereas no
significant changes were observed in the BMS group.
Conclusions: More time-dependent decrease of local coagulative response was
observed after SES implantation as compared to BMS. In the SES group, suffi-
cient neointimal regrowth in very late chronic phase might be associated with our
findings.

RISK FACTOR, BIOMARKERS AND COMORBIDITIES IN
THE MANAGEMENT OF ACUTE AND CHRONIC

ISCHAEMIC HEART DISEASE

P655 Histological assessment of chronic total occlusion in
coronary arteries in sudden death cases

M. Nakano1, A.V. Finn2, N. Carter-Monroe1, S.K. Yazdani1,
F. Otsuka1, E.R. Ladich1, R. Kutys1, F.D. Kolodgie1, R. Virmani1.
1The international Registry of Pathology, CVPath, Gaithersburg,

United States of America; 2Emory University School of Medicine, Atlanta, United
States of America

Purpose: Chronic total (coronary) occlusion (CTO) remains a significant obstacle
to effective revascularization. Data from autopsy study on the prevalence of CTO
is scarce and the histopathology of CTO still requires exploration.
Methods: 940 sudden death autopsy hearts were received and examined in con-
sultation with the Maryland Medical Examiners between 2005 and 2010, where
coronary artery disease (CAD) was the cause of death in 351 cases. All major
coronary arteries were sectioned at 3-4 mm intervals and processed for histo-
logic examination. The left ventricle myocardium was serially cut at 1.5cm inter-
vals parallel to the base of heart for the presence of myocardial infarction.
Results: Of 351 sudden coronary death cases, 81 cases (23%) had chronic total
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occlusion. Males accounted for the majority of CTO. Transmural healed infarction
accompanied CTO in 67% (n=54), subendocardial infarction in 14% (n=11), and
no infarction in 20% (n=16) whereas the majority of non-CTO cases did not show
evidence of infarction (79%). Occluded vessels were identified predominantly in
RCA (53%), followed by LAD (23%) and LCx (23%), and the least in left main
(1%). Macrophages (Mac) were identified in 60% of cases in the presence or
absence hemosiderin suggesting that episode of CTO was recent. Most of the
Mac were non-foamy, demonstrated M2 phenotype (CD163 positive), and were
associated with "mature" microvessels consisting of perivascular smooth muscle
cells (SMC).

Conclusions: CTO occurred predominantly in males with high prevalence of M2
Mac phenotype with iron and are accompanied by mature vessels, which will allow
easier antegrade recanalization, especially of <1 year duration.

P656 Insulin therapy at discharge in diabetic patients with
acute myocardial infarction is associated with poorer
survival: the FAST-MI registry

E. Puymirat1, M. Zeller2, N. Aissaoui1, G. Lemesle3 , V. Bataille4,
E. Drouet5, G. Mulak6, J. Ferrieres4, T. Simon5, N. Danchin1 .

1AP-HP - European Hospital Georges Pompidou, Paris, France; 2University
Hospital Center, Department of Cardiology, Dijon, France; 3Hospital Regional
University of Lille - Cardiological Hospital, Department of Cardiology, Lille,
France; 4University Hospital of Toulouse-Rangueil Hospital, Dpt Cardiology
A/Cardiovascular & Metabolic Pole, Toulouse, France; 5AP-HP - Hospital Saint
Antoine, Clinical Research Unit (URC) - Est, Paris, France; 6French Society of
Cardiology, Paris, France

Following the two DIGAMI trials, the role of insulin therapy after AMI is debated.
We assessed 3-year survival in 1228 hospital survivors of AMI with diabetes,
according to the prescription of insulin therapy at discharge. All patients were
included in the FAST-MI registry, a French nationwide registry including patients
with recent AMI hospitalized at the end of 2005 in 223 institutions.
Of the 1228 diabetic patients, 751 (61%) received insulin during the first 48 hours
and 467 (38%) were prescribed insulin at discharge. Patients with insulin at dis-
charge were older (70±12 vs 69±12 years, p=0.004), had a higher GRACE risk
score (156±33 vs 147±35, p<0.001), higher admission glycemia (232±110 vs
190±85 mg/dL, p<0.001), higher HbA1c (8.1±1.6 vs 7.2±1.4, p<0.001) and had
a longer evolution of diabetes (diabetes Hx >10 years: 35% vs 18.5%, p<0.001).
Type of MI did not differ (STEMI: 39% vs 44%, p=0.11) Fewer patients in the
insulin group underwent coronary angiography (78% vs 88%, p<0.001) or PCI
(53% vs 67%, p<0.001) during the hospital stay. Optimal medical therapy at dis-
charge was prescribed in 51% vs 47% of the patients, respectively (P=0.12). Fi-
nally, other antidiabetic medications at discharge were prescribed less frequently
in the insulin group (metformin: 8% vs 25%, p<0.001; sulfonylureas: 9% vs 36%,
p<0.001; glitazones: 0.2% vs 3.4%, p<0.001).
Three-year survival was 66% in insulin-treated versus 80% in patients without
insulin (p<0.001). Subgroup analyses confirmed a higher mortality in patients
with insulin at discharge in both STEMI and NSTEMI patients, in those aged 75
years or less, or in those with or without PCI.
Cox multivariate analysis was used to determine predictors of 3-year mortality
and covariates included age, sex, risk factors, comorbidities, type of AMI, CAD
extent, use of PCI, use of CABG, HbA1c and admission glycemia levels, dura-
tion of diabetes, in-hospital complications, and other discharge medications. The
adjusted HR for 3-year death was 1.56 (1.15-2.10), p=0.004, for patients treated
with insulin at discharge; when treatment with insulin within 48 hours of admis-
sion was added to the model, the HR was 1.40 (1.06-1.84), p<0.02. Finally, in
propensity score matched cohorts (n=240 in each group), HR for death at 3 years
was 1.41 (1.01-1.98), p=0.04 for patients on insulin at discharge.
Conclusion: In this real-world nationwide AMI registry, the prescription of insulin
at discharge in diabetic patients was associated with poorer long-term survival,
even after extensive multivariate adjustment for confounders.

P657 Copeptin as a predictor of cardiovascular events in
patients with coronary artery disease

E. Lubos1, A. Schulz1, T. Keller1, R.B. Schnabel1 , P.S. Wild1,
J. Papassotiriou2, N.G. Morgenthaler2, C. Bickel3, T. Munzel1,
S. Blankenberg1. 1University Medical Center, Department of Medicine

2, Mainz, Germany; 2B.R.A.H.M.S. AG, Henningsdorf, Germany; 3Central
hospital of the Federal Armed Forces in Koblenz, Koblenz, Germany

Purpose: Besides clinical features and biomarkers, the identification of patients
at high risk of adverse outcome after acute coronary syndrome (ACS) remains
still a challenge. [Arg8]-vasopressin, an essential neurohypophyseal hormone,
modulates the cardiovascular (CV) system as a potent vasoconstrictor and main-
tains osmotic homeostasis. In the population-based, observational single-center
Gutenberg Heart study and in two prospective studies, the StenoCardia for short
(26.1 weeks) and the AtheroGene for long-term (3.8 years) outcome in patients
with documented coronary artery disease, the C-terminal arginine vasopressin
precursor fragment, copeptin, was measured.
Methods: Copeptin and other biomarkers such as troponin I, N-terminal pro-
brain natriuretic peptide (NT-proBNP), C-reactive protein, creatine kinase, and
myoglobin were analyzed. The StenoCardia study cohort comprised 899 patients
with non-coronary chest pain (NCCP) and 483 with ACS whereas the AtheroGene
study cohort comprised 1330 patients with stable angina pectoris (SAP) and 863
with ACS.
Results: Patients presenting with NCCP and SAP had lower copeptin levels than
those with ACS and the highest levels of copeptin was seen in patients with ST-
segment elevation myocardial infarction (STEMI) (SAP vs. STEMI, 7.03 vs. 14.2
pmol/L, p<0.001). In the short term prospective analysis, an increase in one stan-
dard deviation of logarithmically transformed copeptin was significantly increased
in an age, sex and GRACE score adjusted model in patients with a risk for fu-
ture CV mortality (1.75-fold (98.8% CI: 1.07–2.89; p=0.019)) and even after ad-
ditionally adjustment for troponin I (1.70-fold (98.8% CI: 1.04-2.79; p=0.028)). In
the long term cohort, copeptin was significantly increased in an age, sex and
classical risk factor adjusted model in patients with a risk for future CV events
(1.36-fold (98.8% CI: 1.15-1.61; p<0.0001)) and mortality (1.71-fold (98.8% CI:
1.39-2.09; p<0.0001)) and in a model additionally adjusted for NT-proBNP for
CV events (1.26-fold (98.8% CI: 1.05-1.51; p=0.0063)) and mortality (1.50-fold
(98.8% CI: 1.19-1.89; p<0.0001)). Compared to other biomarkers, copeptin was
the strongest predictor for CV mortality in both cohorts and for CV events in pa-
tients with a long follow-up period.
Conclusions: For future CV events and mortality, copeptin is a powerful predictor
and provides additional information to established biomarkers to predict indepen-
dently short and long term CV risk.

P658 ’The lower, the better’ was proven in Japanese
subjects for primary prevention even with one year
treatment; the first evidence of superiority of intensive
lipid-lowering with highly potent statin

I. Sakuma1, R. Nohara2. 1Hokko Memorial Clinic, Sapporo, Japan;
2Cardiovascular Center, Kitano Hospital, The Tazuke Kofukai Medical Research
Institute, osaka, Japan

Purpose: The aim of the JART (Justification for Atherosclerosis Regression Treat-
ment) study is to demonstrate the efficacy of intensive lipid-lowering therapy in
Japan. "The lower, the better" is a well-accepted concept of LDL-C manage-
ment for prevention of atherosclerosis and cardiovascular events in the West.
However, since Asians including Japanese have been at lower cardiovascular
risk due to dietary habit, ethnic difference and so on, the Japan Atherosclero-
sis Society (JAS) guideline is conservative for primary prevention compared with
AHA/ACC/ESC guideline. We thus examined whether the efficacy of highly potent
statin on atherosclerosis and the superiority to conventional statin treatment are
demonstrated even in Japanese.
Methods: The JART study is a prospective, randomized, multi-center, open-label,
blinded endpoint evaluation, parallel-group comparative study. Subjects with LDL-
C ≥140 mg/dL and maximum IMT ≥1.1 mm, without CVD were enrolled for 2-
year treatment either intensively with rosuvastatin (ROS: target LDL-C level <80
mg/dL) or conventionally with pravastatin (PRA: target LDL-C level <120 mg/dL
according to JAS 2007 guideline). The primary endpoint is percent change of
carotid mean-IMT, a surrogate marker of cardiovascular events, after 2-year treat-
ment. We report the interim one-year results of this study.
Results: A total of 295 subjects were randomized to ROS (147 patients: 63.0±8.9
(SD) yrs; male 47%) or PRA (148 patients: aged 62.6±9.0 yrs; male 47%),
where no differences existed in baseline characteristics. After one year, in ROS,
LDL-C decreased from 163.4±31.1 to 85.0±23.7 mg/dL, LDL-C/HDL-C ratio
changed from 3.1±0.8 to 1.5±0.6, and HDL-C increased from 55.3±11.6 to
59.3±14.2 mg/dL. In PRA, LDL-C decreased from 166.2±29.7 to 117.8±22.6
mg/dL, LDL-C/HDL-C ratio changed from 3.1±1.0 to 2.1±0.7, and HDL-C in-
creased from 56.1±12.8 to 59.9±15.3 mg/dL. The percent of change of mean-
IMT was 2.0±10.7% (n.s. from baseline) in ROS and mean-IMT increased by
5.5±11.5% in PRA (p<0.001 from baseline, p=0.0155 vs ROS; unpaired t test).
Conclusions: This is the first evidence clearly demonstrating the superiority
of intensive lipid-lowering therapy with highly potent stain on development of
atherosclerosis compared to conventional therapy with the first generation statin.
Although the study was planned to treat subjects for 2 years, the clinical advan-
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tage of intensive lipid-lowering was clearly proven at one-year interim analysis.
The concept "The lower, the better" should also be applied to primary prevention
of atherosclerotic diseases in Asian population.

P659 Increased visceral adipose tissue is associated with
increased resting heart rate in patients with clinical
manifest vascular diseases

R.H.H. Bemelmans1, Y. Van Der Graaf2, H.M. Nathoe3,
A.M.J. Wassink1, J.W.P. Vernooij1, W. Spiering1, F.L.J. Visseren1.

1University Medical Center Utrecht, Department of Vascular Medicine, Utrecht,
Netherlands; 2University Medical Center Utrecht - Julius Centre for Health
Sciences and Primary Care, Utrecht, Netherlands; 3University Medical Center
Utrecht, Department of Cardiology, Utrecht, Netherlands

Purpose: Abdominal obesity is characterized by sympathetic nerve activation
(SNA), mediated by elevated insulin and leptin levels. Resting heart rate (RHR)
is a marker of SNA, and independently associated with cardiovascular events
and death. We investigated and quantified the relation between visceral adipose
tissue (VAT) and RHR in patients with cardiovascular disease.
Methods: In 3724 patients with cardiovascular disease, VAT was measured with
ultrasonography. RHR was obtained from an electrocardiogram. The association
between quartiles of VAT and RHR was quantified using linear regression anal-
ysis. Results are expressed as beta (β) coefficients with 95% confidence inter-
vals (95%CI). Adjustments were made for potential confounding factors. Sepa-
rate analyses were performed for men and women and for location of vascular
disease.
Results: VAT was categorized into sex-pooled quartiles (Q) ranging from 2.7-8.0
cm in Q1 (reference) to 9.4-20.6 cm in Q4. High visceral fat thickness was asso-
ciated with increased RHR, in men (Q4 versus Q1, β 4.89; 95%CI 3.61-6.18) and
women (β 2.40; 95%CI 0.15-4.66), adjusted for age. Further, multiple, adjustment
did not markedly change the results, and in men the relation between VAT and
RHR even remained significant after adjusting for BMI (Q4 versus Q1, β 3.89;
95%CI 2.33-5.44). Waist circumference and BMI were also significantly related
with RHR in men (β 3.91; 95%CI 2.58-5.23 and β 2.83; 95%CI 1.53-4.13 respec-
tively) but not in women (β 1.51; 95%CI -0.67-3.69 and β 0.68; 95%CI -1.53-2.88
respectively). Subcutaneous fat was not related tot RHR. These relations were
similar in patients with different locations of cardiovascular disease.

Adiposity measures related to heartrate.

Conclusions: VAT is associated with RHR in male and female patients with car-
diovascular disease, independent of the location.

P660 Characteristics and in-hospital outcomes of women
with a history of breast cancer and acute myocardial
infarction

C. Richard1, Y. Cottin1, L. Lorgis1, A. Gudjoncik1 , P. Arveux2,
B. Coudert3, C. Touzery4 , C. Vergely4, L. Rochette4 , M. Zeller4.

1University Hospital Center, Department of Cardiology, Dijon, France; 2Center
Georges-Francois Leclerc, Dijon, France; 3Center Georges-Francois Leclerc,
Department of Oncology, Dijon, France; 4University of Burgundy, Faculty of
Medicine, LPPCE (IFR100), Dijon, France

Background: In European women, Breast Cancer (BC) is currently the most fre-
quent cancer, whereas CV diseases such as myocardial infarction (MI) are the
leading cause of death. BC and MI share common major risk factors such as
obesity. We aimed to analyse the characteristics and outcomes of women with a
history of BC in the setting of acute MI.
Patients and methods: Among the 2087 consecutive women included between
01/01/2001and 31/12/2009 in the French regional RICO survey database, 104
(5%) had a history of BC. Each woman with prior BC (n=104) was matched, with
respect to age, with 5 women without prior BC (n=520).
Results: Women with prior BC were 75 (65-80) year old. Time from BC diagno-
sis to acute MI was 10 (3-16) years. Most BC had been treated by surgery and/or
radiation therapy, and 37% had also received hormone therapy. CV risk factors,
in particular smoking or obesity, type of MI, as well as acute management and
in-hospital complications were similar for the 2 groups. Chronic statin use and
admission blood lipids were also identical for the 2 groups (LDL-cholest: non BC
group: 1.27 (0.99-1.57) vs. BC group: 1.24 (0.92-1.48) g/l, p=0.375). However,
median admission CRP levels showed a trend toward a lower level in women

with a history of BC (8.0 (3.3-28.6 vs 60.(2.9-19.6) mg/l, respectively, p0.082).
Strikingly, peak CK as a reflect of infarct size, was dramatically reduced in the BC
group (495 (167-1314) vs 287 (135-786) UI/l, p=0.021). History of BC was associ-
ated with increased rate of in-hospital major cardiac events, combining CV death,
stroke, ventricular arrhythmias, recurrent MI, AV block, major bleeding events and
atrial fibrillation (51.0% vs 34.8%, p=0.002). By multivariate analysis, BC remains
an independent predictor of worse outcome (OR (95%CI: 1.90 (1.02-3.53)).
Conclusions: In women currently admitted for acute MI, a non-negligible propor-
tion had prior BC. Women with prior BC had a similar risk profile and lipid levels
to those in women without prior BC. In spite of their lower level of inflammation
and reduced infarct size than their counterparts without BC, their were strikingly
associated with worse in-hospital prognosis. Further investigations are ongoing
to determine whether hormone therapy such as oestrogen receptor modulators
could account for the observed effects in this population.

P661 The value of routine screening for diffuse vascular
disease in the Canadian post-ACS/ischemic stroke/TIA
general practice population with no previously
documented peripheral arterial disease

A. Bell1, J.F. Chiu2, M. Girard3, J. Buithieu4. 1University of Toronto,
Toronto, Canada; 2University of Alberta, Edmonton, Canada; 3sanofi-aventis,
Laval, Canada; 4Montreal University Hospital Center, Montreal, Canada

Introduction: Coronary artery disease (CAD) and cerebrovascular disease
(CVD) patients frequently have peripheral arterial disease (PAD) of the lower
limbs. Presence of PAD powerfully predicts cerebrovascular and cardiovascular
events, yet it is under diagnosed and under treated compared to other types of
atherothrombosis. The measurement of the ankle brachial index (ABI) is an ef-
fective, objective and non-invasive screening tool, which is able to identify the
presence of PAD and measure its severity. Edinburgh Claudication Questionnaire
(ECQ) has been used to identify the presence of symptomatic PAD.
Objective: This survey’s primary objective was to investigate the value of the
ECQ against the ABI in patients with CAD and/or CVD who were not known to
have PAD. The secondary objective was to estimate the percentage of patients
with CAD and/or CVD who also have PAD as measured by ABI.
Design: DIVA was a Canadian, multicenter, non-interventional, prospective, pri-
mary care survey in 130 sites which enrolled 2235 patients with previous CAD
and/or CVD and no previously documented PAD. ABIs were performed on 478
randomly selected ECQ negative patients (25%) and all 337 ECQ positive pa-
tients (100%). The ABI measurement was completed within 12 weeks of the pa-
tient’s enrollment in the study. ABIs were calculated using the ratios of the higher
of the limb systolic blood pressures (SDP) (conventional) and the lower of the limb
SDP (alternative). Descriptive statistics, validity measures and kappa coefficient
have been used to describe the results.
Results: For the 815 patients with ABI results, the mean (SD) age was 67 (11),
the percentage of males and Caucasians were 70% and 74%, respectively.71%
had CAD, 21% had CVD and 8% had both. The degree of agreement between
ECQ and ABI measured by the kappa coefficient was 0.24, but the negative pre-
dictive value was 88% (conventional). Based on ABI <0.90, 18% and 26% of pa-
tients with manifest vascular disease were noted to have PAD using the conven-
tional or alternative method, respectively. Higher rates were noted in the diabetic
population.
Conclusion: Patients with negative ECQ are unlikely to have PAD. PAD is under-
estimated, especially in diabetics. Consideration should be given to the alternative
method of calculating ABI.

P662 Impact of chronic obstructive pulmonary disease on
long term prognosis in coronary artery disease

F. Bouisset1, V. Bongard2, J.B. Ruidavets2, D. Taraszkiewicz3 ,
M. Galinier1, D. Carrie3, J. Ferrieres4, M. Elbaz3. 1University Hospital
of Toulouse - Rangueil Hospital, Department of Cardiology A,

Toulouse, France; 2University Hospital of Toulouse, Department of Epidemiology,
Inserm UMR1027, Toulouse, France; 3University Hospital of Toulouse - Rangueil
Hospital, Department of Cardiology B, Toulouse, France; 4University Hospital
of Toulouse - Rangueil Hospital, Department of Cardiology B and Inserm
UMR1027, Toulouse, France

Purpose: Chronic obstructive pulmonary disease (COPD) is a frequent comor-
bidity in coronary artery disease (CAD) patients (pts) but its impact on long term
prognosis has been little investigated so far in CAD pts. We aimed to assess the
long term prognosis associated with COPD in a contemporary large cohort of pts
with established CAD.
Methods: 783 consecutive male pts hospitalized in 2001-2004 for coronary artery
disease were considered. The median follow-up was 7.17 years. Total mortality
was predicted with a Cox proportional hazard model.
Results: Mean age (SD) was 60.2 (8.1), 144 pts (18.4%) were diabetic, mean
glycaemia was 5.9 mmol/l (2.1), 155 pts (19.8%) were smokers, mean blood
pressure was 139 (20)/84 (11) mmHg and median heart rate was 61 bpm [In-
terquatile range (IQR)] [57 – 70]. Mean HDL cholesterol was 43 mg/dl (11), mean
LDL cholesterol 124 mg/dl (39) and median triglycerides were 147 mg/dl IQR
[109 – 197]. Mean Cockcroft-Gault creatinine clearance was 87 ml/min and 11
pts (1.4%) had a severe chronic renal failure (lower than 30 ml/min). Mean left
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ventricular ejection fraction was 0.53 (0.13). 88.5% were on antiplatelet therapy,
75.2% on beta-blocker, 66% on statin therapy and 54.8% on ACE inhibitors or
ARB.
A previous history of COPD was present in 3.5% of pts; 37% of them had a beta-
blocker therapy. The cumulative seven-year total mortality rate was 17.9% in the
whole sample (51.8% in pts with COPD and 16.7% in those without, p<0.001).
Among COPD pts with beta-blocker therapy, the mortality rate was 30% while
mortality reached 64.7% in COPD pts without beta-blocker (p=0.08).
After multivariate adjustment for age, diabetes, tobacco consumption (none, ≤40
pack-years, >40 pack-years), heart rate, left ventricular ejection fraction (>0.5;
≤0.5 and >0.35; ≤0.35), duration of CAD, ankle-brachial index (>0.9; ≤0.9 and
>0.6; ≤0.6), history of stroke, statin therapy and coronary revascularization, haz-
ard ratio for all-cause death was 2.22 (95% CI [1.15; 4.26] p=0.016) in pts with
COPD compared to those without.
Conclusion: Presence of a chronic obstructive pulmonary disease is associated
with a doubling risk of all-cause death in CAD pts. Systematic screening of COPD
should be promoted in all CAD pts.

P663 Multicentre OPTIMA carbostent use in patients treated
with two-month dual antiplatelet therapy after index
procedure - MATRIX II study

F. Piscione. University of Naples Federico II, Dpt of Clinical Medicine,
Cardiovascular & Immunological Science, Naples, Italy

Purpose: A twelve-month dual antiplatelet therapy (DAT) period is currently rec-
ommended after drug-eluting stents (DES) implantation. In this respect, DES use
might represent a limit, especially in patients with several comorbidities, with con-
traindications to long term DAT or requiring major surgery within 1 year after DES
deployment or living in the "low-income countries" where, given the lack of reim-
bursements, DAT costs are not sustainable for all patients. We aimed to evalu-
ate safety and efficacy of a 2-month DAT after percutaneous coronary interven-
tion (PCI) with OPTIMA Carbostent (CID, Saluggia, Italy), a Tacrolimus-eluting,
Carbofilm-coated, coronary stent, with polymer-free drug elution through ablumi-
nal reservoir technology.
Methods: A multicentre, prospective, non-randomized registry has been de-
signed. Primary endpoint was Major Adverse Cardiac Events (MACE) incidence
at 30 days, 6, 12 and 24-month follow-up after PCI. MACE included: cardiac
death, myocardial infarction (MI), target lesion revascularization (TLR). Sec-
ondary endpoint was stent thrombosis (ST) rate within 30 days, 6, 12 and 24-
month follow-up after stenting, according to Academic Research Consortium
(ARC) criteria.
Results: From May 2008 to December 2009, 392 patients (81.1% males; mean
age 65.3±11.3 years) were enrolled (25% diabetics; 55.1% acute coronary
syndrome; 57.4% multivessel disease) with 440 lesions treated (65.4% B2/C;
16.4±6.6 mm lesion length; 24.8% bifurcations). After successful stenting, com-
plete 6-month follow-up reported a 4.3% MACE rate (0.3% cardiac death, 0.3%
MI, 3.6% TLR, 0.3% acute ST, due to device undersizing). An interim twelve-
month follow-up analysis (292/392 patients) showed low (7%) overall MACE rate
(0.3% cardiac death, 1.2% MI, 5.7% TLR), without ST occurrence, despite the
short DAT time window.
Conclusions: At 12-month follow-up, OPTIMA Carbostent implantation, followed
by only 2-month DAT, was safe and feasible in patients undergoing coronary stent-
ing. A randomized trial, with longer follow-up, evaluating OPTIMA Carbostent as
an alternative for patients, suitable for DES implantation, at high-risk for bleedings
or with long-term DAT contraindications, is warranted.

P664 Influence of comorbidities on one-year outcomes in
non-ST-segment elevation acute coronary syndrome

C. Bonanad1, J. Sanchis1, J. Nunez1, V. Bodi1, E. Nunez1,
A. Garcia-Alvarez2, A. Regueiro2 , X. Bosch2, M. Heras2, A. Llacer1.
1University Hospital Clinic, Department of Cardiology, Valencia, Spain;

2Hospital Clinic i Provincial, Barcelona, Spain

Purpose: To investigate the comorbidities with prognostic influence in non-ST
elevation acute coronary syndrome (NSTEACS).
Patients and methods: The study group consisted of 1017 (derivation cohort,
Hospital Clínic) and 652 (external validation cohort, Hospital Clínic) patients. Co-
morbid conditions, including risk factors and components of the Charlson comor-
bidity (ChCI) and coronary artery disease (CAD) specific indices, were collected.
The main outcome was 1-year mortality.
Results: During follow-up, 103 patients died. After adjusting for variables related
to NSTEACS characteristics (base model), 5 comorbidities predicted mortality:
severe (HR=2.9) or mild (HR=1.6) renal failure, dementia (HR=3.1), peripheral
artery disease (HR=2.0), prior heart failure (HR=2.6) and prior myocardial in-
farction (HR=1.4). A simple comorbidity index (SCI) was developed using these
variables, (per point, HR= 1.6, 95% CI 1.4 to 1.8, p=0.0001). Adding the SCI,
ChCI or CAD-specific index to the base model resulted in 6.58%, 5.0% and
4.04% gain in the discrimination ability respectively (p=0.001), without differences
among them. In comorbid patients, the highest risk period was observed within
the first weeks after NSTEACS. The strength of the association between the SCI
and mortality was similar in the external validation cohort (HR=1.3, 95% CI 1.1 to
1.6, p=0.001).

One-year mortality and death or acute MI.

Conclusions: Renal dysfunction, dementia, peripheral artery disease, prior heart
failure and prior myocardial infarction are the comorbidity predictors of mortality in
NSTEACS. A simple index using these variables proved to be as accurate as the
more complex comorbidity indices for risk stratification. In-hospital management
of comorbid patients merits further investigation.

P665 Glucose metabolism and acute coronary syndromes:
diabetes determines the index event, admission
glycaemia the prognosis

S. Monteiro, R. Teixeira, R. Batista, E. Jorge, F. Saraiva, P. Mendes,
H. Martins, P. Monteiro, M. Freitas, L. Providencia. University Hospitals

of Coimbra, Coimbra, Portugal

Introduction: Diabetic patients have high incidence of acute coronary syndromes
(ACS) and worse prognosis than those without diabetes.
Aim: To evaluate the impact of diabetes on short and long-term prognosis in
patients admitted for ACS and to identify independent predictors of post-ACS
mortality.
Population and methods: This study included 3716 patients, diabetics (n=1243)
and non-diabetics (n=2473), admitted for ACS between May 2004 and November
2010. Mean follow-up was three years.
Results: Diabetics were older, had higher rates of hypertension, dyslipidemia,
prior vascular disease (coronary or other territories), severe coronary anatomy,
NSTEMI and more frequently treated with ACE inhibitors, nitrates and diuretics.
This group showed higher levels of troponin I and triglycerides, lower LDL, HDL
and hemoglobin levels, lower creatinine clearance and ejection fraction (EF).
In-hospital (IH) (1.7% vs 2.8%, p=0.019) and follow-up (FUP) (12.7% vs 16.2%,
p=0.017) mortality was significantly higher in diabetics. There was a trend towards
to increase IH complications (2.8% vs 3.9%, p=0.059), which became significant
in the FUP (22.5% vs 27.4%, p=0.009).
Age, troponin and admission glycaemia levels were independent predictors of
IH death, while age, admission glycaemia, hemoglobin, Killip class and EF were
predictors of FUP mortality. Diabetes was not an independent predictor of death
or complications.

Long-term prognosis.

Conclusion: Our data provides further evidence that diabetics have a worse
prognosis in ACS, although diabetes per se was not an independent predictor
of poor prognosis.
The dismal prognosis of these patients may be related to higher prevalence of
risk factors, co-morbidities and sub-optimal therapy, reinforcing the need for an
early and aggressive treatment of both diabetes and other ACS risk factors.

P666 Evaluation for predicting the risk of in-hospital
mortality in patients with acute myocardial infarction
using multicenter registry database in Japan

H. Yokoyama1, M. Suzuki2, T. Shiraki3, T. Sasaki4, Y. Nakamura5,
H. Kusuoka6 . 1National Cardiovascular Center, Suita, Osaka, Japan;

2Saitama National Hospital, Saitama, Japan; 3Iwakuni Clinical Center, Iwakuni,
Japan; 4Takasaki General Medical Center, Takasakai, Japan; 5Kanazawa
Medical Center, Kanazawa, Japan; 6Osaka National Hospital, Osaka, Japan

Objectives: There was no established measurement of in-hospital mortality for
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acute myocardial infarction (AMI) in Japan. We investigate to develop and validate
the risk adjustment in-hospital mortality model in the patients with AMI.
Methods: We established the multicenter registry to collect data of the patients
with AMI. As the derivation cohort (16A-1), 1897 patients with AMI were enrolled
into a registry from 27 hospitals during 2005 and 2006. As the validation cohort
(19A-2), 1826 patients with AMI enrolled from the same hospitals during 2008 and
2009. Logistic regression was used for risk model. The accuracy of the model was
measured using the c-index with the validation cohort (19A-2).
Results: In the derivation cohort, multivariate analysis showed independent pre-
dictors of in-hospital death which were age (odds ratios 1.84), female gender
(1.67), smoking (0.69), hyperlipidemia (0.50), peak Log CPK (1.78), Killip clas-
sification more than 2 (3.06), time from onset to hospitalization (1.03) and an-
terior of infarct location (1.63). The risk model of in-hospital mortality was esti-
mated as 1/(1 + exp(-βx)); in-hospital mortality = 1/(1 + (11.902 – 0.607×age –
0.512×gender + 0.37×smoking + 0.696×hyperlipidemia – 0.579×Log peak CPK
– 1.12 × Killip classification – 0.03 × time from onset to hospitalization – 0.491
× anterior of infarct location, these clinical or statistical relevant factors were fi-
nalized by checking goodness-of-fit and calibration. Using the validation cohort,
C-index for in-hospital mortality prediction for patients with AMI was 0.89 (95%CI:
0.84-0.93). There was no clear relation between hospital factors and in-hospital
mortality.

C-Index.

Conclusion: This is a first report, the risk adjustment in-hospital mortality model
in the patients with AMI and showed good discrimination in Japan.

P667 Effects of omega-3 fatty acids on post-prandial
triglyceride tolerance and monocyte activation

S.H. Schirmer, C.M. Werner, S. Binder, M. Boehm, U. Laufs. Saarland
University Hospital, Homburg, Germany

Background: Omega-3 fatty acids (ω-3 FAs) are known to lower fast-
ing triglyceride (TG) levels. Epidemiologic studies suggest that post-prandial
triglycerides (ppTG) are associated with cardiovascular events. Monocyte acti-
vation plays an important role in lipid-mediated vascular diseases. The effects of
ω-3 FAs on ppTG metabolism and the role of ppTG for monocyte activation have
not been studied in detail. We employed a standardized oral triglyceride toler-
ance test (OTTT) which tested TG concentrations at various time points following
application of 75g cream fat in patients with angiographically documented stable
coronary artery disease (CAD).
Methods and results: 514 CAD patients were metabolically characterized, and
126 patients showed a normal glucose tolerance. Of these, 30 patients with a
ppTG increase above the median were treated with 4g ω-3 FAs/day or placebo
in a randomized, placebo-controlled, double-blind, crossover study. OTTT was
performed at baseline and after 21 days of treatment. Following a three-week
washout period, patients were switched to the other treatment group and treated
for another 21 days. Relative TG increase reached its maximum 4h after fat
intake with 185.1±10.9% of baseline levels. ω-3 FAs reduced fasting TG from
137.1±12.9 to 112.2±8.6mg/dl (p<0.05), while placebo had no effect. Maxi-
mal ppTG concentrations were decreased from 243.6±24.6 to 205.8±17.1mg/dl
(p<0.05), while relative TG increase after treatment with ω-3 FAs (192.8±12.7%)
was comparable to placebo. The area under the curve of TG during OTTT was
reduced from 1042±99 to 873±60mg/dl (p<0.05) by ω-3 FAs and did not change
after placebo (988±71 vs. 1033±88mg/dl, p=ns). Differential blood count showed
relative monocytopenia and neutrophilia following fat intake, which was unaffected
by ω-3 FAs. Monocyte adhesion molecule CD11b and LPS–co-receptor CD14, in-
vestigated by flow cytometry during OTTT, were unchanged by ω-3 FAs. OTTT in-
duced a decrease of the MCP1-receptor CCR2 from 31.8±1.6 to 27.1±1.7 mean
fluorescence/monocyte (p<0.05) which was not influenced by treatment with ω-3
FAs. Monocyte subpopulations CD16+CD14high and CD16+CD14low were not
affected by OTTT or ω-3 FAs.
Conclusion: ω-3 FAs lower fasting TG and potently attenuate the post-prandial
TG increase. The post-prandial TG raise did not induce a pronounced activation
of monocytes. Further analyses need to show whether post-prandial TG kinetics
identify specific subgroups of patients with CAD that show increased risk and
could potentially benefit from TG lowering by ω-3 FAs.

P668 Routine laboratory tests: independent and incremental
prognostic value in chronic coronary heart disease

D. Rovai1, F. Sbrana2, P. Landi3, T. Sampietro2, F. Cocci4, A. Papa2,
G. Iervasi1, C. Carpeggiani1, G. Rossi1, A. L’abbate5 . 1CNR, Institute
of Clinical Physiology, and G.Monasterio Foundation, Pisa, Italy; 2G.

Monasterio Foundation, Pisa, Italy; 3CNR, Institute of Clinical Physiology, Pisa,
Italy; 4University of Pisa, CNR Institute of Clinical Physiology and G. Monasterio
Foundation, Pisa, Italy; 5Scuola Superiore Sant’Anna, Pisa, Italy

Purpose: We aimed to investigate whether routine laboratory tests provide prog-
nostic information additional to a complete diagnostic work-up in patients with
chronic coronary heart disease (CHD).
Methods: We prospectively examined a cohort of 2370 consecutive patients with
chronic CHD, as shown by the evidence of a >50% coronary stenosis or a pre-
vious myocardial infarction (MI). We tested the ability of clinical and laboratory
variables to predict future cardiac events (cardiac death and non-fatal MI). The
laboratory variables explored were hematocrit, white blood cell count, platelet
count, fasting glucose, serum creatinine, total cholesterol, high-density lipopro-
tein (HDL) cholesterol, triglycerides, thyrotropin (TSH), free triiodothyronine (fT3),
free thyroxine (fT4), and C-reactive protein.
Results: During follow-up (median, 46 months), 147 of 2370 patients (6.2%) died
from cardiac causes and 81 (3.4%) experienced a non-fatal MI. After adjustment
for age, sex, history of diabetes mellitus, left ventricular ejection fraction by echo-
cardiography and angiographic extent of coronary stenoses, an HDL cholesterol
level < 35 mg/dL (p<0.0001), an fT3 serum level < 2.1 pg/mL with normal TSH
(low-T3 syndrome, p=0.010), and serum creatinine levels >1.4 mg/dL (p=0.021)
showed an independent and incremental prognostic value. The global chi-square
increased from 157.01 (clinical variables) to 181.00 (clinical variables + labora-
tory tests). Low HDL cholesterol, elevated serum creatinine level, and low T3
syndrome were associated with an increase in the rate of cardiac events of 94%,
47%, and 53%, respectively.
Conclusions: Routine laboratory tests provide prognostic information that is in-
dependent and incremental to the main clinical, echocardiographic and angio-
graphic variables.

P669 Hyperglycemia at admission and during hospital stay
are independent risk factors for mortality in a high risk
population admitted to the intensive cardiac care unit

J.A. Lipton, R.J. Barendse, R.T. Van Domburg, A.F.L. Schinkel,
E. Boersma, K.M. Akkerhuis, M.L. Simoons. Erasmus Medical Center,

Rotterdam, Netherlands

Hyperglycemia in patients with acute medical conditions has been associated
with increased mortality compared to normoglycemia in patients with the same
condition. However, the prognostic implications of initial (admission) and/or sus-
tained hyperglycemia in high risk patients admitted to an Intensive Cardiac Care
Unit (ICCU) have not been described.
This study describes the predictive value of admission- and average glucose lev-
els in patients admitted to the ICCU of a tertiary medical center.
Over a 19 month period, 1713 patients that were admitted to the ICCU had glu-
cose measured and were included in the analysis. Mean age was 63±14 years,
72% (1227) were male, 17% (288) had known diabetes. Median (interquartile)
glucose concentration at admission was 7.9 (6.5 - 10.1) mmol/L; median aver-
age glucose during hospitalization at the ICCU (available in 873 patients with 3
or more measurements) was 7.3 (6.7 - 8.3) mmol/L. Cox-regression analysis, in-
cluding the variables age, gender, admission diagnosis, length of stay, prior (car-
dio)vascular disease and diabetes, revealed that a 1 mmol/l increase in admis-
sion glucose (above 9 mmol/l) was associated with a 10% (95% CI: 7% - 13%)
increased risk for all cause mortality. A 1 mmol/l higher average glucose (above
8 mmol/l) was an additional independent predictor of mortality (HR 1.11, 95%CI:
1.03 - 1.20). At 30 days, 16.8% (97/579) of the patients with an admission glucose
in the highest tertile (>9.8 mmol/L) had died vs. 5.2% (59/1134) of those with a
lower admission glucose.
Conclusions: In a high risk ICCU population both a high admission glucose as
well as a high average glucose during hospitalization at the ICCU were associ-
ated with an increased mortality, even when accounting for other risk factors and
parameters of disease severity.

P670 Copeptin and sensitive cardiac troponin in the early
diagnosis of acute myocardial infarction in patients
with preexisting coronary artery disease

M. Potocki1, T. Reichlin1, R. Twerenbold2 , S. Ernst3, K. Winkler4,
M. Reiter2, B. Drexler2, R. Bingisser2, S. Osswald1, C. Mueller1.

1University Hospital Basel, Department of Cardiology, Basel, Switzerland;
2University Hospital Basel, Department of Internal Medicine, Basel, Switzerland;
3Cantonal Hospital Olten, Olten, Switzerland; 4Hospital del Mar, Barcelona,
Spain

Introduction: Chronically elevated levels of cardiac troponin (cTn) were found
in more than 10% of patients with pre-existing coronary artery disease (CAD).
These patients often suffer from acute chest pain and the early diagnosis of acute
myocardial infarction (AMI) is particularly challenging. It is unknown whether
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copeptin, a novel marker quantifying endogenous stress, has additional value in
patients with pre-existing CAD for the diagnosis of AMI.
Methods: We conducted a multicenter study to examine the incremental value
of copeptin in 1067 consecutive patients presenting with symptoms suggestive
of acute myocardial infarction (AMI), of whom 385 (36%) had pre-existing CAD.
Measurement of copeptin, the Roche 4th generation standard assay (TnT) and
the Siemens sensitive cTnI-Ultra (TnI Ultra) assay were performed in a blinded
fashion.
Results: AMI was the final diagnosis in 76 patients with CAD (20%). Copeptin
levels were significantly higher in AMI patients compared with patients having
other diagnoses (26 pmol/l [IQR 9-75] vs. 7 pmol/l [IQR 4-16], p< 0.001). The
combination of TnT and copeptin resulted in an area under the receiver-operating
characteristic curve (AUC) of 0.94 (95% CI: 0.92 - 0.97), which was significantly
higher than 0.87 (95% CI: 0.82 - 0.93) for cTnT alone (p<0.001). The AUC for
the diagnosis of AMI was significantly higher for the TnI Ultra assay than for the
standard assay TnT and Copeptin (AUC for TnI Ultra, 0.94 vs. 0.87 for TnT and
0.75 for Copeptin; p=0.002 and p<0.001 respectively). Among the patients with
an initial sensitive TnI Ultra level below the 99th percentile (0.04ug/l), copeptin
was significantly higher in patients with AMI than in patients with other causes
of chest pain (40pmol/l [21-122] vs. 7pmol/l [4-15], p=0.001). The combination of
Copeptin and TnI Ultra was able to improve the negative predictive value from
97% to 100% to rule out AMI. In patients with elevated TnI levels above the 99th
percentile, Copeptin was significantly higher in patients with AMI (26pmol/l [8-72]
vs. 13pmol/l [5-36], p=0.024).
Conclusion: Copeptin together with the standard TnT assay improves the diag-
nostic accuracy to diagnose AMI in patients with pre-existing CAD. In the era of
upcoming sensitive cTn, Copeptin could be an ideal partner in patients with ini-
tially negative sensitive cTn levels, providing a very high negative predicting value
to rule out AMI. In patients with elevated sensitive cTn levels, Copeptin shows only
a low diagnostic accuracy for the diagnosis of AMI.

P671 Elevated resting heart rate is associated with
increased all-cause mortality in patients with different
locations of clinical manifest vascular disease

R.H. Bemelmans1, Y. Van Der Graaf2, H.M. Nathoe3,
A.M.J. Wassink1, J.W.P. Vernooij1, W. Spiering1, F.L.J. Visseren1.

1University Medical Center Utrecht, Department of Vascular Medicine, Utrecht,
Netherlands; 2University Medical Center Utrecht - Julius Centre for Health
Sciences and Primary Care, Utrecht, Netherlands; 3University Medical Center
Utrecht, Department of Cardiology, Utrecht, Netherlands

Purpose: Resting heart rate (RHR) is a reflection of sympathetic nerve activity
and is an independent risk factor for the occurrence of cardiovascular events and
death. We investigated the relation between RHR and risk for subsequent vas-
cular events and death in patients with coronary artery disease (CAD), cerebro
vascular disease (CVD), peripheral arterial disease (PAD) or abdominal aortic
aneurysm (AAA).
Methods: Data were used from a prospective cohort study (SMART) of patients
with clinical manifest vascular disease. RHR was obtained from an electrocar-
diogram. Patients were followed for the occurrence of non-fatal stroke, non-fatal
myocardial infarction, all-cause mortality and vascular mortality. The relation be-
tween RHR and the occurrence of outcome events was estimated by Cox pro-
portional hazard analyses adjusted for age, gender, smoking, location of vascular
disease and use of medication.
Results: 4272 patients were included in the current analysis: CAD (n=2244),
CVD (n=930), PAD (n=823) and AAA (n=275). In the whole cohort, an increase
in RHR of 10 beats/minute (bpm)independently increased the risk on all-cause
mortality (HR 1.14; 95%CI 1.07-1.21) and vascular mortality (HR 1.15; 1.05-1.25),
but not of myocardial infarction (HR 1.03; 0.94-1.13) or ischemic stroke (HR 1.05;
0.92-1.20). There is a potential for reverse causality and therefore analyses were
performed excluding all patients with an event in the first year of follow-up, which
did not change the results. After stratification for location of disease, RHR was
independently associated with vascular mortality and all-cause mortality (table).

Hazard ratios per 10 bpm increase in RHR

CAD (n=2244) CVD (n=930) PAD and AAA (n=1098)
‡ HR (95% CI) ‡ HR (95% CI) ‡ HR (95% CI)

Myocardial infarction 117 0.96 (0.81–1.15) 54 1.09 (0.89–1.34) 108 1.03 (0.90–1.18)
Ischemic stroke 23 0.82 (0.53–1.25) 76 1.10 (0.93–1.31) 32 1.05 (0.81–1.36)
Vascular death 60 1.20 (0.97–1.49) 82 1.17 (1.00–1.38) 150 1.14 (1.02–1.28)
All–cause mortality 116 1.23 (1.05–1.44) 144 1.19 (1.06–1.35) 245 1.09 (1.00–1.19)

‡ = number of events.

Conclusions: An increase in RHR is associated with increased vascular mortality
and all-cause mortality, but not with myocardial infarction or ischemic stroke, in
patients with CAD, CVD, PAD and AAA, indicating a role for sympathetic nerve
activity in the prognosis in patients with various vascular diseases.

P672 Impact of renal insufficiency on safety and efficacy of
drug-eluting stents compared to bare-metal stents at
6-years

C. Simsek, M. Magro, H. Boersma, Y. Onuma, R. Van Geuns, W. Van
Der Giessen, R. Van Domburg, P.W. Serruys. Erasmus Medical

Center, Department of Cardiology, Rotterdam, Netherlands

Purpose: Whether sirolimus-eluting stents (SES) and paclitaxel-eluting stents
(PES) enhance long-term safety and efficacy parameters in patients with coro-
nary artery disease and renal insufficiency (RI) compared to bare-metal stents
(BMS) in the "real world" remains unknown. Our aim was to assess the 6-year
clinical outcome of percutaneous coronary intervention (PCI)-patients with RI
treated exclusively with BMS, SES or PES.
Methods: A total of 1382 patients, included in three PCI-cohorts (BMS=392;
SES=498; PES=492), were categorized by creatinine clearance calculated by the
Cockroft-Gault formula (normal≥90; mild RI=60-89; moderate RI<60) and sys-
tematically followed for the occurrence of major adverse cardiac events (MACE).
Results: Mortality rates were significantly higher for patients with moderate RI
compared to mild RI and normal kidney function at 6-years post-PCI (Kaplan-
Meier estimate: Moderate RI (34%) vs. mild RI (12%), p<0.001; Moderate RI
(34%) vs. normal kidney function (8%), p<0.001). After multivariate Cox re-
gression analysis, SES and PES decreased the occurrence of TVR and MACE
at 6-years in patients with a normal creatinine clearance compared to BMS
(aHR=0.48, 95%CI:0.28-0.84; aHR=0.75, 95%CI:0.57-0.97; respectively) with no
significant effect on mortality. Safety- and efficacy end points remained similar for
the three stent types in patients with mild- and moderate renal function.

KM-curve.

Conclusion: Patients with a normal creatinine clearance had a significant im-
provement in TVR and MACE rates after SES- or PES implantation compared
to BMS at 6-years. However, there was no superiority of drug-eluting stents over
BMS in safety and efficacy end points for patients with impaired renal function.

P673 The presence of retinal microvascular dysfunction is a
predictor of underlying coronary artery disease

A. Alfiadh1, S. Rogers2, R. Kawasaki2, M. Freeman1 , S.K. Patel3,
D.J. Clark4, A.M. Wilson5, L.M. Burrel3, T.Y. Wong2, O. Farouque1 .
1University of Melbourne/Austin Health, Department of Cardiology,

Melbourne, Australia; 2University of Melbourne/Centre for Eye Research
Australia, Melbourne, Australia; 3University of Melbourne/Austin Health,
Department of Medicine, Melbourne, Australia; 4Austin Health, Department of
Cardiology, Melbourne, Australia; 5The University of Melbourne, Melbourne,
Australia

Purpose: Endothelial dysfunction (ED) is a key early feature of systemic
atherosclerosis. Early identification of ED may lead to targeted screening and
increased preventive therapies. Retinal endothelial function can be assessed by
real time non-invasive assessment of retinal microvascular dilatation to flicker light
which is a nitric oxide dependent phenomenon. We sought to determine if retinal
microvascular function is impaired in patients with coronary artery disease (CAD).
Methods: Stable patients from a clinic setting with or without clinically evident
CAD were prospectively recruited (n=194). CAD was defined as chest pain with a
positive functional study and /or a coronary angiographic stenosis of >50%. Reti-
nal vascular reactivity in response to diffuse luminance flicker light was measured
in both eyes after pupil dilatation using the Digital Vessel Analyzer (IMEDOS, Ger-
many). Retinal arteriolar diameter change is expressed as percentage increase
over baseline diameter and an average of both eyes per patient was recorded.
Baseline characteristics were analysed with Chi-square and t-test and logistic re-
gression analysis was performed to determine predictors of CAD.
Results: Subjects with CAD (n=75) were older (63±9 versus 55±12 years;
P<0.01), more likely to be male (83% versus 55%; P<0.01) and have dyslipi-
daemia (96% versus 74%; P<0.01), but less likely to be current smokers (16%
versus 30%; P=0.04) than subjects without CAD. Retinal arteriolar dilatation
was attenuated in patients with CAD (1.5±0.2% versus 2.4±0.2%, mean±SEM;
p=0.003). When predictors of CAD were examined, each 1% decrease in retinal
arteriolar dilatation was associated with a 33% higher risk of having CAD after
adjustment for age, gender, body-mass index, smoking, hypertension and dyslip-
idaemia (OR 1.33, 95% CI 1.05 – 1.67, p=0.017).
Conclusion: Retinal arteriolar dilatation to a flicker light stimulus is attenuated in
stable CAD patients. The capacity of retinal arterioles to dilate is an independent
predictor of the presence of CAD and suggests that endothelial dysfunction in
the retinal microcirculation is a marker for underlying CAD. Further evaluation
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is warranted to determine the utility of dynamic retinal vascular assessment in
predicting cardiovascular events.

P674 A combination of urine NGAL and IL-18 identifies
contrast induced nephropathy early in patients with
diabetes and CKD undergoing coronary angiography
and PCI

A. Qureshi1, R. Rampat1, S.M. Harwood2, M. Roughton3,
M.M. Yaqoob1, A. Kapur1. 1Barts and The London NHS Trust,

London, United Kingdom; 2Queen Mary University of London, London, United
Kingdom; 3Royal College of Physicians, London, United Kingdom

Background: The incidence of contrast nephropathy (CIN) post coronary angiog-
raphy (CA) or PCI in patients with diabetes mellitus (DM) may be up to 30% and is
associated with increased long term morbidity/mortality. Patients with chronic kid-
ney disease (CKD) are excluded from the majority of cardiology trials and are at
high risk for development of CIN. We aimed to identify if a panel of novel biomark-
ers could predict CIN early post procedure allowing earlier identification of pa-
tients and if severity of coronary disease influenced the development of CIN.
Methods: We recruited 208 consecutive patients undergoing angiography or PCI
with known DM and CKD (eGFR <60ml/min). CIN was defined as a rise in cre-
atinine (Cr) at day 3 >25% from baseline/absolute rise of 44.5μmol/l, severity of
coronary disease by the SYNTAX Score and risk of CIN by the Mehran score.
We evaluated neutrophil gelatinase-associated lipocalin (NGAL) and Interleukin-
18 (Il-18) and albuminuria for additional information about CIN risk. NAC and iv
hydration were given in accordance with local guidelines.
Results: 116 patients underwent CA and 92 PCI. 39 (18.8%) developed CIN.
Contrast dose was similar in the 2 groups (p=0.249). The SYNTAX score did not
differ between the 2 groups (p=0.188). The mean Mehran score was significantly
higher in the CIN arm (13.7 vs 11.1 p<0.001) and gave an AUC (Area Under
Curve) on ROC analysis of 0.69. A 20% or greater increase in urine IL-18 and
NGAL at 2h increased the AUC to 0.78. Neither alb:Cr ratio (p=0.149) or pro-
tein:Cr ratio (p=0.635) predicted CIN development.

Table 1. Baseline characteristics

No CIN outcome (n=169) CIN outcome (n=39) p value

Age (Mean, SD) 70.8 (8.5) 71.5 (9.5) 0.642
Hypertension (%) 155 (91.7) 33 (86.8) 0.347
Hyperlipidaemia (%) 165 (97.6) 37 (97.4) 0.923
Heart Failure (%) 32 (19.1) 7 (18.4) 0.929
BMI (Mean, SD) 28.6 (5.4) 29.2 (6.1) 0.541

Conclusions: The current gold standard for measuring CIN is a rise in serum Cr
but is of limited value as it does not increase until 48-72 hours post renal injury. A
20% rise in urine NGAL and Il-18 within 2 h of procedure allows earlier diagnosis
of CIN and improves the diagnostic ability of a well validated risk score for both
clinical and investigational purposes.

P675 ACUITY, CRUSADE and GRACE bleeding risk scores:
comparative performance in patients with acute
coronary syndrome

P. Galvao Santos, J. Ferreira, J. Brito, P. Jeronimo Sousa, S. Carvalho,
F. Costa, C. Aguiar, M. Trabulo, M. Almeida, M. Mendes. Hospital

West Lisbon, Hospital Santa Cruz, Department of Cardiology, Lisbon, Portugal

Background: Bleeding events in patients with acute coronary syndromes (ACS)
are common and associated with poorer prognosis. The identification of patients
at risk of bleeding is a clinical priority.
Objectives: To compare the performance of ACUITY, CRUSADE and GRACE
Bleeding Risk scores for predicting in-hospital major and moderate bleeding in
patients with ACS.
Population and methods: We studied 692 consecutive patients admitted for
ACS, mean age 64±11 years, 80% male and 66% with non-ST segment elevation
(NSTE) ACS. Bleeding during hospitalization was classified using major TIMI and
GUSTO criteria and any major+moderate. The predictive accuracy for TIMI and
GUSTO major and any major+moderate bleeding was calculated by ROC curves
for each score and compared using the Hosmer-Lemeshow statistic.
Results: The incidence of TIMI major bleeding was 1.3%, GUSTO major was
0.9% and any major+moderate was 4.5%. All bleeding risk scores showed good
discriminatory capacity for predicting GUSTO major bleeding and reasonable for
TIMI major and any major+moderate bleedings. There were no statistically signif-
icant differences for comparisons between risk scores.

Comparative performance

Score Any Major + Moderate TIMI major GUSTO major
AUC P AUC P AUC P

ACUITY 0.627 0.016 0.656 0.109 0.851 0.003
CRUSADE 0.639 0.009 0.659 0.102 0.785 0.016
GRACE 0.615 0.030 0.611 0.252 0.726 0.057

Conclusions: Risk scores developed for predicting the risk of bleeding in ACS

showed a good discriminatory capacity for the events defined by clinical criteria
(GUSTO) and reasonable for events defined by laboratory criteria (TIMI).

P676 The coronary angiographic analysis of 16573 patients
for coronaro-cameral communications

S. Yuksel, E. Yasar, G. Nar, O. Gulel, S. Demircan, O. Yilmaz,
M. Sahin. Ondokuz Mayis University, Faculty of Medicine, Department
of Cardiology, Kurupelit-Samsun, Turkey

Purpose: The coronaro-cameral communications (CCC) includes coronary fistu-
lae and coronaro-cameral microcommunications. Small CCC are usually benign
and do not cause clinical symptoms. However, large coronary fistulae are usu-
ally symptomatic and cause symptoms of ischemia usually due to coronary steal.
Coronary fistulae might even cause sudden cardiac death. Many of the CCC are
small and found incidentally during coronary angiography. In this study, we aimed
to analyze the coronary angiograms performed from 2001 to 2011 to determine
the frequency and types of CCC in our centre.
Methods: The coronary angiographies of 16573 patients (11273 male, mean age
60 years) with symptomatic heart disease from November 2001 to January 2011
were analyzed by two cardiologists. The diagnosis of coronary fistula was made
according to criteria defined by Angelini. The rest of the connections were defined
as coronaro-cameral microcommunications.
Results: Among the 16573 patients who underwent coronary angiography, 15
(0.09%) patients had CCC. The mean age of these 15 patients were 62,9 years
and 8 (53%) were male. Coronary fistulae were identified in 2 (13,3%) patients.
The coronary fistula arises from branches of left anterior descending (LAD) and
right coronary artery (RCA) and drains into right ventricle in the first and fistula
originates from branches of LAD, circumflex (Cx) and RCA and drains into left
ventricle in the second patient. In 7 (46,6%) patients, coronaro-cameral micro-
communications originated from LAD. In 3 (20%) patients, Cx artery was the ori-
gin. The coronaro-cameral microcommunications arised from RCA in 2 (13,3%)
patients. In 1 (6,6%) patient coronary-cameral microcommunication arise from
RCA and Cx artery. Also in 2 patients coronaro-cameral microcommunications
were associated with intracardiac masses. There was a right atrial myxoma that
was resected surgically in first patient and a large left atrial thrombus also re-
moved surgically in the second patient.
Conclusion: In our study, we found CCC in 0,09% of the patients. However large
coronary fistulae were found only in 2 (0,01%) patients. Coronary fistulae with
large intracardiac shunts are very rare in adult patients, because the majority of
them are detected and repaired during childhood. Surgical and catheter based
interventions in large coronary fistulae are not recommended in adult patients
because of frequent peri- and postoperative complications. Even after surgical
correction, remaining risk of coronary thromboembolic disease in the excessively
ectatic coronary segments is at least equal that of patients treated medically.

P677 Renal dysfunction and cardiovascular outcome after
acute myocardial infarction: results from Korea acute
myocardial infarction registry

S. Yim1, E.H. Bae2, S.W. Kim2, M.H. Jeong2. 1Korea University
Ansan Hospital, Ansan-Si, Korea, Republic of; 2Chonnam National

University Hospital, Gwangju, Korea, Republic of

Objectives: Few studies have defined how the renal dysfunction impact on ad-
verse outcome after acute myocardial infarction (AMI). Renal failure is associated
with one of the highest risks, but relation between chronic kidney disease (CKD)
stage and cardiovascular outcome after AMI is not well defined.
Methods: As a part of the Korea Acute Myocardial Infarction Registry (KAMIR),
we identified 12,636 patients with AMI between November 2005 and July 2008.
The glomerular filatration rate (GFR) was estimated by means of the four-
component Modification of Diet in renal Disease equation, and the patients were
grouped according to CKD stage. Primary end points were death and complica-
tion in hospital courses. Secondary end points were major adverse cardiac event
(MACE) during follow-up.
Results: The median follow-up was 404±61 days, the mean age was 64±13
years, and 70.4 percent of the group were men. A graded association was ob-
served between stage of CKD and clinical outcomes. CKD stage 4 (hazard ratio,
1.869; 95% CI, 1.360 to 2.569, p<0.001) and CKD stage 5 (hazard ratio, 4.789;
95% CI, 3.228 to 7.103, p<0.001) independently predicted in-hospital death and
MACE. Diabetes mellitus (DM) does not associated with in-hospital MACE (haz-
ard ratio, 1.183; 95% CI, 0.978 to 1.431, p=NS), while was an independent risk
factor for MACE during one year follow up (hazard ratio, 1.191; 95% CI, 1.051 to
1.351, p=0.006). Use of beta blocker, angiotensin converting enzyme inhibitors
(ACEI) or angiotensin receptor blockers (ARB) and statin were associated with
reduced risk for MACE.
Conclusion: Severe renal dysfunction and DM were an independent risk factor
for the mortality and complications of AMI, while use of beta-blockers, ACEIs or
ARBs and statins were associated with reduced risk.
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P678 Epicardial obesity as a possible marker of metabolic
syndrome in patient with coronary artery disease

G. Chumakova1, N. Veselovskaya2 , A. Kozarenko2, O. Gritsenko1.
1Altay State Medical University, Barnaul, Russian Federation;
2Siberian Branch RAMS Institution Scientific-Research Institute for

Complex Problems of Cardiov. Dis., Kemerovo, Russian Federation

Objective: To study the correlation between thickness of epicardial fat with neu-
rohumoral and proatherogeneic activity of visceral fat.
Materials and methods: The study included 100 patients with angina II-III func-
tional class. All patients were measured with waist circumference (WC), level of
leptin, adiponectin, resistin and also coronaroangiografy. Thickness of epicardial
fat was assessed by echocardiography - determined by the amount of adipose
tissue in the right ventricle in the atrioventricular groove. Have been identified 2
groups of patients in terms of the thickness of epicardial fat. Group 1 - (48 atten-
dees) with a thickness of epicardial fat more than 7 mm, Group 2 - (52 attendees)
with a thickness of epicardial fat less than 7 mm. The groups were compara-
ble in terms of the ratio of men and women in groups mean age (52,4±8,1 and
50,3±7,6 years).
Results: Thickness of epicardial fat in group 1 was 9,5±1,3 mm and WC 106±4,3
cm; in group 2 epicardial fat was 5,4±0,5 mm and WC 99±5,1 cm. In group 1,
resistin levels were 78,3±3,1, while in group 2 - 61,3±2,1 ng/ml, the levels of
resistin - 11,8±1,6 and 8,2±0,6 ng/ml, respectively, and levels of adiponectin -
4,1±0,2 and 7,1±0,5 μkg/mmol. All differences are significant with p<0,05. Cor-
relation analysis showed that epicardial fat thickness in group 1 had a close,
positive statistically significant correlation with the levels of leptin and resistin
(r=0,68; p<0,01 and r=0,61; p<0,01 respectively) and negative with adiponectin
(r= -0,56; p<0,01). In this case, correlation of these indices with waist circumfer-
ence were less close, and not always reliable (r=0,23; p<0,05; r=0,18; p>0,05;
r= -0,27; p<0,05 respectively). Also was studied the thickness of epicardial fat
in patients with varying severity of coronary atherosclerosis. Revealed that pa-
tients with damage to a single coronary artery thickness of epicardial fat was
5,6±0,3 mm, two arteries - 7,8±0,5 mm, and three of the arteries - 10,1±0,4
mm (between all indicators p<0,05). Average of waist circumference in the group
with a 3-coronary vascular lesions was 104±8,1 cm, patients with a 2-vascular
lesions 102±7,8 cm, with 1-vascular 101±5,5 cm, no significant differences be-
tween these parameters were detected (p>0,05).
Thus, epicardial obesity has a closer relationship with the level of adipokines and
with the severity of coronary atherosclerosis than the WC. Perhaps the thickness
of the epicardial fat may be an additional marker of metabolic syndrome.

P679 Age differences in clinical presentation and
management of outpatients with stable coronary artery
disease: baseline characteristics of the CLARIFY
registry

J.-C. Tardif1, I. Ford2, N. Greenlaw2, R. Ferrari3, M. Tendera4 ,
H. Abergel5, K.M. Fox6, P.G. Steg5. 1Montreal Heart Institute,

Montreal, Canada; 2University of Glasgow, Robertson Centre for Biostatistics,
Glasgow, United Kingdom; 3University Hospital of Ferrara, Cardiology, University
of Ferrara, Salvatore Maugeri Foundation„ Ferrara, Italy; 4Medical University of
Silesia, Katowice, Poland; 5INSERM U698, AP-HP and Université Paris-Diderot,
Paris, France; 6Royal Brompton Hospital, London, United Kingdom

Purpose: Age is one of the most powerful characteristics associated with cardio-
vascular event rates, but limited contemporary data are available in patients with
stable CAD of different age groups from routine practice and diverse regions. We
sought to assess age-specific differences in clinical characteristics and manage-
ment of patients enrolled in CLARIFY.
Methods: CLARIFY is an international, prospective, longitudinal registry in out-
patients with proven stable CAD. Patients will be followed up annually for 5 years.
Of >33,000 pts enrolled from 46 countries (Nov09–July10), >15,000 are ≥65
years.
Results: Compared with those <65 yrs, older pts had lower heart rates, higher
systolic BP, more commonly diabetes, and were less likely to be current smokers.

Patient characteristics and treatments

Variable ≤65 yr (n=17,212) 65-74 yr (n=10,789) ≥75 yr (n=5164)

Men 82 74 71
Age, years 56 (7) 70 (3) 80 (4)
Heart rate (palpation) bpm 69 (11) 67 (11) 68 (11)
Blood pressure (mmHg) 129 (17)/79 (10) 132 (17)/77 (10) 134 (17)/75 (10)
Current smoker 18 7 4
Diabetes 28 31 29
Treated hypertension 66 76 77
Myocardial infarction 65 55 53
Angina 25 20 18
Aspirin 91 86 80
β-Blocker 78 73 69
Ivabradine 11 8 9
Calcium antagonist 23 31 32
ACE inhibitor or ARB 77 80 77
Lipid-lowering drug 94 91 90
Diuretic 24 33 40

Data are given as % or mean (SD). All p-values are less than 0.0001.

There were significant differences in the current medications among different age
groups, including less common use of β-blockers in older pts.
Conclusion: Age-related differences exist in baseline characteristics and man-
agement of this contemporary population of patients with stable CAD. Patients
≥65 years had lower heart rates and were treated less frequently with β-blockers.

P680 Acute kidney injury and outcomes in ischemic
cardiomyopathy: evaluation of the RIFLE criteria

F. Simoes Marques Assuncao Caetano, I. Almeida, J. Silva, L. Seca,
A. Botelho, P. Mota, A. Leitao Marques. Hospital Center of Coimbra,
Coimbra, Portugal

Purpose: There is little information about acute kidney injury (AKI) in patients
(P) with acute coronary syndromes (ACS). The Risk, Injury, Failure, Loss, End
stage (RIFLE) criteria have recently been established as the standard method for
evaluating AKI in critically ill P, but have not been tested in the setting of ACS. We
therefore investigated the association between ACS outcomes and AKI evaluated
by this method.
Methods: Retrospective study of 506 P (68% male, age 67.2±13.7 years), con-
secutively admitted for ACS to a Coronary Unit. AKI was classified according to
RIFLE criteria. Mortality (M) was assessed at follow-up (FU) (7.5±5.2months).
Uni and multivariate analysis was performed using SPSS 17.0.
Results: AKI occurred in 184 P (36.4%), with the following RIFLE class distribu-
tion: 137 (74.5%) Risk, 25 (13.6%) Injury and 22 (11.9%) Failure. The factors
at admission associated with AKI were: female gender (p=0.003); older ages
(72±12 vs 65±14; p<0.001); diabetes mellitus (p<0.001); high blood pressure
(p<0.001); chronic heart failure (HF) (p=0.018); chronic renal disease (p=0.022);
acute HF (KK≥2) (41.3% vs 16.1%; p<0.001); cardiogenic shock (11.4% vs
2.2%; p<0.001); higher levels of BUN (p<0.001), creatinine (115±63 vs 93±44;
p<0.001) and NT-pro-BNP (p=0.003); lower glomerular filtration rate (MDRD)
(62±28 vs 80±26; p<0.001) and haemoglobin (p<0.001). There were no differ-
ences in the incidence of coronariography or angioplasty. P with AKI had more ex-
tensive coronary artery disease (number of segments evolved); higher incidence
of diastolic dysfunction (p<0.001), mitral regurgitation (p=0.031) and a trend to-
wards higher incidence of left ventricular dysfunction (EF < 40%; p=0.087). They
also had longer hospitalizations (6.7±5.6 vs 4.7±2.1; p<0.001); more frequently
were discharged with the diagnosis of new HF (38.7% vs 16.9%; p<0.001); had
higher M both in-hospital (13% vs 2.5%; p<0.001) and during FU (17.6% vs 3.9%;
p<0.001). In P with AKI there was an association between RIFLE class (Risk
vs Injury vs Failure) and the duration of hospitalization (5.8±4.8 vs 8.4±6.4 vs
10.2±7.4; p=0.001), in-hospital M (4.4% vs 28% vs 50%; p<0.001) and M in the
FU (14.1% vs 33.3% vs 42.9%; p=0.027). In multivariate analysis, AKI stratified
by RIFLE adds prognostic value to Grace Score regarding M both in-hospital and
during FU.
Conclusions: AKI is common in P with ACS and as expected has negative im-
pact on prognosis. Its stratification according to RIFLE allows us a more accurate
determination of its prognostic importance, showing that the severity of AKI is
even more important than its mere occurrence, being an independent predictor of
M.

P681 The highest risk patients with coronary heart disease
treated in primary health care - evaluation of the
efficiency of treatment

M.E. Starczewska, M. Niewada, G. Opolski, K.J. Filipiak. Medical
University of Warsaw, 1st Department of Cardiology, Warsaw, Poland

Background: Patients (pts) with history of coronary heart disease (CHD) and
comorbidities are at the supreme priority for cardiology. Therefore, under the aus-
pices of the Ministry of Health in Poland, POLKARD-SPOK survey was performed
to distinguish risk factors and describe their current management.
Aim: The aim of the study was to determine whether the diabetes, chronic renal
failure (RF) defined as GFR<60 ml/min, older age defined as ≥ 75 years influence
on treatment in pts with CHD in primary care practice.
Methods: The study was based on questionnaires addressed to physicians work-
ing in primary health care. The randomization was performed by the Studio of
Social Researches. Finally data of 13514 pts with CHD treated in Polish primary
health care were analyzed: 4027 subjects with diabetes; 3477 with RF deter-
mined by glomerular filtration rate (GFR<60 ml/min) and 1889 patients aged ≥
75 years. The control group included 6435 pts with CHD but with age<75 years,
without diabetes and without RF who were treated by the same physicians.
Results: Beta-blockers were prescribed to: 66.4% of pts who had one of the risk
factors (age≥75 years or diabetes or RF); 63.3% of pts with those two risk factors;
56.3% of pts with all three risk factors in comparison to 72.5% of pts from control
group (p for the change tendency <0.001). Similarly, statin therapy was admin-
istered less often with the increasing amount of risk factors in analyzed groups
(respectively: 72.2% vs. 66.1% vs. 61.1% in comparison to 75.5% in the control
group, p for the change tendency <0.001). With the increase of the number of
risk factors the angiography of coronary arteries was performed more rarely (in
pts with one optional risk factor – 29.7%; two optional risk factors – 24.9%; all
three risk factors – 16.9% in comparison to 39.1% of pts from control group; p for
change tendency < 0.001). The revascularization: CABG (Coronary Artery By-
pass Graft) and PCI (Percutaneous Coronary Intervention) were performed more
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rarely with increasing the number of risk factors (7.7% vs 5.4% vs 2.7% in com-
parison to 9.1% for control group respectively for CABG; p for change tendency <

0.001 and 11.2% vs 9.0% vs 6.1% in comparison to 16.2% respectively for PCI;
p for change tendency <0.001).
Conclusions: Among pts with CHD, who are treated by primary Polish health
care physicians, 29.8% are pts with diabetes, 25.7% with RF estimated by GFR
and 14,0% are ≥75 years old. People with additional risk factors (diabetes, RF,
age ≥ 75 years) are diagnosed and treated worse than those without any risk
factors and it is despite the higher risk of cardiovascular events.

P682 Association of the apolipoprotein(a) genomic region
with myocardial infarction

W. Koch1, M. Schrempf1, H. Wolferstetter1, J. Kirchhofer1,
C. Ganser1, U. Weiss1, J.C. Mueller2, A. Schoemig1, A. Kastrati1.
1German Heart Center, Munich, Germany; 2Max Planck Institute for

Ornithology, Starnberg (Seewiesen), Germany

Purpose: An increased level of lipoprotein(a) has been identified as a risk fac-
tor for coronary artery disease (CAD) that is highly heritable. The genetic deter-
minants of the lipoprotein(a) level and their relevance for the risk of CAD and
myocardial infarction (MI) are incompletely understood. We conducted a case-
control study to investigate the association between the apolipoprotein(a) gene
region and MI.
Methods: The study population consisted of patients with MI and controls free of
CAD and MI, together almost 5000 individuals, all of whom were examined with
angiography of coronary arteries. Genotyping was performed with the use of nine
single nucleotide polymorphisms, covering the common variation in and near the
apolipoprotein(a) gene on chromosome 6.
Results: One (rs3127599) of the polymorphisms examined was associated with
MI, with its minor allele (T allele; frequency 29% in the study sample) showing an
elevated risk effect (OR 1.14, 95% CI 1.03-1.26, P=0.013). Nine haplotypes with
frequencies >1% were inferred from the genotype data, none of which showed
convincing evidence of association with MI. Following a prior report, haplotypes
with a TxCxxxxTC pattern were merged (n=3; combined frequency 47%) and the
composite haplotype (TCTC haplotype) was used as a reference for risk estima-
tions. As a result, the relatively frequent (14%) CCTTGTGTG haplotype (OR 1.18,
95% CI 1.02-1.36, P=0.025) and the rare (2%) CCCTGGATC haplotype (OR 1.61,
95% CI 1.13-2.29, P=0.0075) were associated with elevated risks of MI. Pooling
of the haplotypes with a xxTTGTGTx pattern (n=3; combined frequency 28%)
yielded a significant risk effect, when compared with the TCTC haplotype (OR
1.16, 95% CI 1.04-1.29, P=0.0086).
Conclusions: This study provides supportive evidence for an association be-
tween the apolipoprotein(a) gene region and MI. The haplotypes involved in dis-
ease risk are independent from other variations at the apolipoprotein(a) locus,
specifically a pentanucleotide polymorphism and the kringle 4 repeat polymor-
phism, that were associated with MI in prior reports.

P683 The “General Cardiovascular Disease Risk Score”
underestimates the risk of cardiovascular events in
patients with end-stage renal disease

L.H.W. Gowdak1, F.J. De Paula2, L.A.M. Cesar1, J.J.G. De Lima1.
1Heart Institute (InCor), University of São Paulo Medical School, São

Paulo, Brazil; 2Renal Transplant Unit, Div of Urology, University of São Paulo
Medical School, São Paulo, Brazil

Background: The cardiovascular disease (CVD) risk model based on the Fram-
ingham Heart Study estimates the risk of any cardiovascular (CV) event in a pri-
mary care setting. We compared the predicted CVD risk with the observed rate
of events in a large cohort of pt with end-stage renal disease (ESRD).
Methods: 542 pt with ESRD (53±10 years; 58% men; 25% with diabetes, 19%
smokers) without CVD at baseline were prospectively followed-up for 5 years.
The CV risk was calculated for each participant based on age, gender, diabetes
and smoking status, treated/untreated systolic blood pressure, total and HDL-
cholesterol. The rate of the primary outcome (CV death, myocardial infarction, un-
stable angina, stroke, peripheral artery disease, or heart failure) was recorded for
each risk category [low (<1%/year); intermediate (1-2%/year); high (≥2%/year)].

Figure 1

We compared the expected rate of events (based on the CVD risk score) with the
observed rate of events, using the Fisher’s exact test.
Results: 70 pt (13%) had a first CV event. We found that for each CVD risk
category, the observed rate of events was consistently higher than that predicted
by the CVD risk score (P<0.0001), particularly in the low- and intermediate-risk
categories (see Figure 1).
Conclusions: Pt with ESRD have a greater than predicted risk for CV events. Not
only cardiologists should be aware of the underestimated risk but also new mod-
els for risk assessment should be developed taking into account renal function as
a predictor of CV events in pt with chronic kidney disease without CVD.

P684 Long term prognostic effect of cardiac troponin T in
hospitalised patients

P.S.C. Wong1, J. Jones1, R. Ashrafi1, O. Khanzada1,
U. Wickramarachchi1 , T. Keen1, D.R. Robinson2. 1Aintree
University Hospitals, Liverpool, United Kingdom; 2Department of

Mathematics, School of Mathematical and Physical Sciences, University of
Sussex, Brighton, United Kingdom

Purpose: Cardiac troponins are increasingly measured in conditions other than
acute coronary syndrome (ACS). We investigate the prognostic effect of cardiac
troponin T (TnT) and other comorbid factors in affecting 6-year all-cause mortality
in an unselected cohort of hospitalised patients.
Methods: Consecutive patients admitted to a university teaching hospital be-
tween 02/01/04 – 29/02/04 who had TnT measurement were included. Measure-
ment of TnT was entirely at the discretion of the clinicians and not influenced
by the study. Serum TnT level was routinely measured at 12 hours from onset
of symptoms in accordance with a hospital wide policy. TnT level was measured
by the Elecsys TnT electrochemiluminescence immunoassay ECLIA (4th gener-
ation). Patients were separated into those with normal (<0.01 ug/L) or raised TnT
levels (≥0.01 μg/l), and further categorised into four groups: (1) unstable angina
with normal TnT; (2) non-ACS with normal TnT; (3) ACS with raised TnT; and (4)
non-ACS with raised TnT. All survival data were complete.
Results: Of 1,021 patients, 313 patients had raised TnT (195 ACS, 118 non-
ACS), and 708 had normal TnT (80 unstable angina, 628 non-ACS). Patients with
raised TnT were older (mean age 74.1 years SD (12.4) v 65.6 (16.7); P<0.001),
more likely to have previous myocardial infarction (30.4% v 20.3%; P<0.001), di-
abetes mellitus (20.4% v 10.9%; P<0.001), cerebrovascular disease (19.8% v
12.0%; P=0.001), renal disease (7.0% v 2.8%; P=0.002), hypertension (49.8% v
42.8%; P=0.037), higher Charlson’s comorbidity score (mean score 2.0 SD (1.9)
v 1.7 (1.9); P=0.021), and were less likely to have coronary revascularisation
(5.1% v 10.6%; P=0.005) than those with normal TnT. 6-year all-cause mortality
was significantly higher in patients with raised TnT than those with normal level
(66.8% v 38.3%; P<0.001). Among 313 patients with raised TnT, 6-year mor-
tality was significantly higher in those with non-ACS than ACS (78.8% v 59.5%;
P<0.001). Multivariate logistic regression with backward elimination identified in-
creasing age (OR 1.09, CI (1.07, 1.10); P<0.001), higher Charlson’s comorbidity
score (OR 1.57, CI (1.41, 1.74); P<0.001), and raised TnT (OR 2.61, CI (1.85,
3.67); P<0.001) as independent predictors for 6-year all-cause mortality. Both
ACS with raised TnT (OR 1.85, CI (1.26, 2.73); P=0.002) and non-ACS with raised
TnT (OR 4.11, CI (2.40, 7.06); P<0.001) were independent predictors for 6-year
mortality.
Conclusions: Hospitalised patients with a raised troponin T level from any cause
predicted an excess increase in 6-year mortality than those with normal troponin
T level.

P685 Myocardial scar differences between polymorphic and
monomorphic ventricular events in ischemic
cardiomyopathy: a contrast-enhanced magnetic
resonance imaging

P. Bernhardt, S. Stiller, D. Walcher, W. Rottbauer, V. Hombach.
University of Ulm, Ulm, Germany

Background: Patients with ischemic cardiomyopathy have an increased risk
for ventricular arrhythmia, since myocardial infarction can be the substrate for
re-entrant arrhythmias. Contrast-enhanced cardiac magnetic resonance imaging
(CMR) has proven to reliably quantify myocardial infarction. Aim of our study was
to evaluate correlations between functional and contrast-enhanced CMR find-
ings and spontaneous ventricular tachy-arrhythmias in patients with ischemic car-
diomyopathy who underwent implantable cardioverter-defibrillator (ICD) therapy.
Methods: Forty-one patients with ischemic cardiomyopathy and indication for
ICD therapy were examined in a 1.5-T whole-body CMR system. Cine images
for quantification of left ventricular volumes and function and late gadolinium en-
hancement images for quantification of myocardial scar extent were acquired in
all patients covering the entire left ventricle.
Results: During a follow-up period of 1184±442 days 68 monomorphic and 14
polymorphic types of ventricular tachycardia (VT) could be observed in 12 pa-
tients. Patients with monomorphic VT had larger scar volumes (25.3±11.3 vs.
11.8±7.5% of myocardial mass, p<0.05) than patients with polymorphic VT.
Moreover myocardial infarction involved more segments in the LAD perfusion ter-
ritory (86% vs. 20%, p<0.05) than in patients with polymorphic VT.
Conclusion: Patients with spontaneous monomorphic VT during the long-term
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follow-up period had more infarcted tissue, which was more often present in
the LAD perfusion territory than patients with polymorphic events. These data
strengthen the diagnostic benefit of CMR in patients with ischemic cardiomy-
opathy. CMR may be used for comprehensive risk stratification in patients with
ischemic cardiomyopathy undergoing ICD therapy.

P686 Plasma aldosterone and atherosclerotic burden in a
population with stable coronary artery disease

M.A. Hillaert1, E.G. Lentjes1, H. Kemperman1, Y. Van Der Graaf1,
H.M. Nathoe1, P. Agostoni1, F. Beygui2, P.A. Doevendans1 ,
A.M. Wassink1, E. Van Belle1. 1University Medical Center Utrecht,

Utrecht, Netherlands; 2AP-HP - Hospital Pitie-Salpetriere, Paris, France

Aims: Aldosterone is associated with clinical events in patients with stable coro-
nary artery disease (CAD) and preclinical studies suggest involvement in athero-
genesis. In patients, the relationship of aldosterone with the atherosclerotic pro-
cess is largely unexplored. We investigated the association of aldosterone levels
with markers of atherosclerotic burden in patients with established CAD.
Methods and results: Plasma aldosterone levels (median 96 pg/mL, IQR 69-138
pg/mL) were measured in 2758 ambulatory patients with stable CAD, included in
the SMART prospective cohort study. Involvement of multiple vascular territories
(CAD plus at least one other manifestation of atherosclerosis), presence of carotid
artery stenosis >50%, ankle brachial index (ABI) and carotid intima-media thick-
ness (CIMT) were considered as markers of atherosclerotic burden. Univariate
regression analysis showed aldosterone levels to be positively associated with
involvement of multiple vascular territories, presence of carotid artery stenosis
and negatively with ABI. After correction for possible confounders in multivariable
regression analysis, the associations were attenuated. Nevertheless, aldosterone
was still significantly associated with involvement of multiple vascular territories.

Table 1. Aldosterone in relation to indicators of atherosclerotic burden

Univariable Multivariable

OR/β 95%CI p-value OR/β 95%CI p-value

Involvement of multiple
vascular territories 1.78 1.36 to 2.33 0.000 1.42 1.05 to 1.92 0.022

Carotid stenosis (>50%) 1.49 1.060 to 02.11 0.023 1.12 0.76 to 1.64 0.575
ABI –0.043 –0.046 to –0.023 0.000 –0.017 –0.037 to +0.004 0.110
CIMT 0.022 –0.008 to +0.052 0.150 0.002 –0.027 to +0.032 0.882

Odds ratios (OR), for logistic regression, or beta regression coefficients (β), for linear regression,
as appropriate, are depicted for aldosterone Quartile 4 vs Quartile 1. Multivariable models are
adjusted for age, sex, systolic BP, DM, BMI, creatinine clearance, LDL, hsCRP and smoking.

Conclusion: Our results show an independent relationship of aldosterone with
extent of manifest atherosclerosis, although the association with other markers of
atherosclerotic burden appeared to be influenced by confounding factors. These
result may indeed suggest a relationship of aldosterone with the atherosclerotic
process, but the exact mechanisms remain to be elucidated.

P687 Impact of creatinine clearance on coronary artery
disease extent and cardiovascular events in patients
with normal or mildly impaired renal function

Y. Arbel, A. Halkin, A. Finkelstein, I. Herz, N. Mashav, T. Chundadze,
S. Berliner, G. Aviram, G. Keren, S. Banai. Tel Aviv Sourasky Medical

Center, Tel Aviv, Israel

Purpose: The purpose of this study was to examine the relation between esti-
mated creatinine clearance, coronary artery disease extent, and the risk of major
adverse cardiovascular events (MACE), among individuals with normal or mildly
impaired renal function.
Estimated creatinine clearance (CrCl) < 60 ml/min is an independent predictor
of cardiovascular mortality. However, little is known about the association be-
tween CrCl and coronary artery disease (CAD) extent or cardiovascular event
rates among individuals without chronic kidney disease (CKD).
Methods: The impact of CrCl on CAD extent and future MACE rates was stud-
ied in 1535 consecutive patients with angiographically-proven CAD with mildly
reduced or normal renal function, and without history of CKD (CrCl >60 ml/min)
as well as in a subgroup of patients (n=606) with normal renal function (CrCl >90
ml/min).
Results: After adjusting for potential clinical and laboratory confounders, CrCl
was found to be independently associated with CAD extent in the entire study
cohort. The odds ratio per 10ml/min decrement in CrCl was 1.43 (95% CI 1.16-
1.74, p=0.001). In patients with CrCl >90 ml/min, the odds ratio per 10ml/min
decrement in CrCl was 1.26 (95% CI 1.04-1.52, p=0.017). By Cox regression
analysis, CrCl was the strongest independent predictor (HR=1.96 (95% CI 1.23-
3.1, p=0.005) of 30-day and 1-year MACE.
Conclusions: Estimated CrCl is a powerful independent predictor of CAD extent
and adverse clinical outcomes in patients with normal or mildly impaired renal
function.

P688 The value of cystatin C in predicting contrast-induced
acute kidney injury in patients with chronic kidney
disease undergoing percutaneous coronary
intervention

Y. Ishibashi1, M. Yamauchi1, M. Uematsu1, R. Kamijima1,
A. Hayashi1 , Y. Akashi2, H. Musha1, Y. Miyake2. 1St. Marianna

University, Yokohama City Seibu Hospital, Yokohama, Japan; 2St. Marianna
University School of Medicine, Kawasaki, Japan

Background: Contrast-induced acute kidney injury (CI-AKI) is associated with
a prolonged in-hospital stay and represents a powerful predictor of unfavorable
early and late outcome. Therefore, it has been recommended to monitor renal
function in all patients at risk with serial measurements of serum creatinine (sCr)
after contrast media (CM) exposure. However, the delayed increase in sCr is a
potential reason for overlooking CI-AKI
Purpose: Cystatin C (CyC) is more sensitive than serum creatinine (sCr) to
rapidly detect acute changes in renal function. The purposes of the study were
to assess whether changes in CyC levels at 24 hours after CM exposure antici-
pate the occurrence of CI-AKI, defined as an increase in sCr concentration of 0.3
mg/dL from the baseline value at 24-48 hours after administration of the CM and
predict the occurrence of 12-month mortality (cardiac death, repeat revascular-
ization, acute stroke).
Methods: We studied 120 patients who underwent elective percutaneous coro-
nary intervention (PCI). The risk factors for CIAKI were measured before and 24-
48 hours, 1 month, 3 months and 6 months after PCI. We were observed during
the 12months follow-up survey in the group with and without CIAKI.
Results: The frequency of CIAKI occurred in 12 patients (10.0%) with all and 10
patients (17.8%) with moderate renal insufficiency (eGFR 30-59ml/min/1.73m2)
after PCI. A CyC increase concentration ≥20% at 24-48 hours after contrast me-
dia exposure was detected in 10 patients (83.3%) with moderate renal insuffi-
ciency (p=0.003).
δCystatin C levels with moderate renal insufficiency were significantly higher in CI-
AKI patients than in those without CI-AKI (0.217±0.090 vs. 0.138±0.049 mg/L,
p=0.007). However, in the patients with moderate renal insufficiency, there were
no differences the other factors for CI-AKI as age, anemia, diabetes, conges-
tive heart failure, shock, myocardial infarction, contrast volume, baseline sCr and
CyC between the group with and without CI-AKI. Multivariate logistic regression
analysis peformed for the patients with moderate renal insufficiency revealed that
δcystatin C levels was independently predictive of mortality during 12 months
(Odd ratio[95% confidence interval] 0.311 [0.058 to 0.538; p=0.026].
Conclusions: In patients with moderate renal insufficiency, CyC seems to be a
reliable marker for the early diagnosis and prognosis of contrast-induced acute
kidney injury.

P689 The nature of coronary artery ectasia may differ from
coronary atherosclerosis; an evidence from
cardiovascular risk factors

U.B.A. Boles1, Z. Ying1, P. Eriksson1, S. David2, H. Suliman2,
K. Sibartie2, M. Henein1. 1Umea University Hospital, Heart Centre,

Umea, Sweden; 2Letterkenny General Hospital, letterkenny, Ireland

Introduction: Coronary Artery Ectasia (CAE) is defined as localized coronary
dilatation that exceeds the diameter of normal adjacent segments or the patient’s
largest coronary vessel by 1.5 times. Atherosclerosis is a common association
with CAE in the western world but not uniformly in all cases.
Purpose: We hypothesize that CAE may have a different pathology to atheroscle-
rosis, and therefore aimed to study the conventional cardiovascular risk factors for
coronary atherosclerosis in non atherosclerotic CAE.
Methods: Two independent cardiologists reviewed a total of 18,464 coronary an-
giograms performed between January 2003 and December 2009 in two European
centers. Sixty six patients (age 66.3±10 years, 46 male) were identified as having
CAE based on conventional criteria (above). Patients with any coronary lesions
(>10% luminal narrowing) or previous coronary intervention were excluded. An-
other group of 37 patients (age 64.9±8 years, 13 male) with seemingly normal
coronary arteries were also examined for comparison. Cardiovascular risk fac-
tors were critically studied in the two patient groups.
Results: Pure form of CAE prevalence was slightly less than 0.04%. A univariate
analysis showed male gender and smoking as two predictors of CAE (p=0.001
and p=0.04, respectively). On multivariate analysis, gender was the independent
risk factor for CAE. In a sub analysis, only 15/66 patients had CAE with no evi-
dence for any coronary irregularity, a prevalence of <0.01%, compared with the
remaining 51/66 CAE patients (with minor coronary irregularities of less than 10%
narrowing), prevalence of 0.03%. Patients with CAE with no evidence for any
coronary irregularity proved to be younger and tended to have all coronary ves-
sels involved compared to the others (P = 0.007, OR =0.9 and 95% CI = 0.83-
0.98) and (P=0.003, OR = 8.55 and 95% CI= 1.79-40.9), respectively.
Conclusion: Coronary Ectasia does not seem to be directly related to conven-
tional coronary risks of atherosclerosis. Despite potential similar clinical outcome,
coronary ectasia has unique anatomical features which suggest different under-
lying pathphysiology and disease nature. This early findings remain to be con-
firmed.
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P690 Impact of previous medications and cardiovascular
disease on in-hospital mortality in acute myocardial
infarction from the Korean acute myocardial infarction
registry

J.H. Lee1, S.H. Park1, M.H. Bae1, D.H. Yang1, H.S. Park1, Y. Cho1,
S.C. Chae1, J.E. Jun1, M.H. Jeong2, Y.J. Kim3. 1Kyungpook National University
Hospital, Daegu, Korea, Republic of; 2Chonnam National University Hospital,
Gwangju, Korea, Republic of; 3Yeungnam University Hospital, Daegu, Korea,
Republic of

Purpose: Little is known about the impact of previous medications and cardio-
vascular disease on in-hospital mortality in patients with acute myocardial infarc-
tion (AMI) including ST-segment elevation myocardial infarction (STEMI) and non-
STEMI.
Methods: Between November 2005 and January 2008, 13,211 eligible patients
(9,289 males; mean age=63.1±12.6 year-old) were included from the Korean AMI
Registry.
Results: Of these patients, the previous history of taking anti-platelet drugs,
beta-blockers, angiotensin converting enzyme inhibitors, calcium channel block-
ers, diuretics, and statins before admission were present in 14.8%, 8.6%, 10.3%,
10.2%, 5.5%, and 7.1%, respectively. Previous history of coronary heart dis-
ease, cerebrovascualr disease, and peripheral vascular disease were present
in 16.2%, 7.1%, and 1.1%, respectively. The in-hospital mortality was signifi-
cantly higher in patients with STEMI compared with non-STEMI (6.3% versus
3.8%, p<0.001). Previous anti-platelet drugs, beta-blockers, and diuretics ther-
apy increased the risk of in-hospital mortality. However, there were no significant
associations between previous medication and in-hospital mortality after adjust-
ment for confounding variables. Among previous cardiovascular disease, previous
cerebrovascular disease was independently associated with increased risk of in-
hospital mortality in overall (odds ratio [OR] 1.938, 95% confidence interval [CI]
1.295 to 2.899, p=0.001), and in patients with STEMI (OR 1.906, 95% CI 1.090
to 3.333, p=0.024) and non-STEMI (OR 2.156, 95% CI 1.195 to 3.893, p=0.011)
after adjustment for confounding variables.
Conclusion: Previous cardiovascular disease rather than previous medications
affect in-hospital mortality in post-MI patients including STEMI and non-STEMI.

P691 The impact of revascularization and optimal medical
therapy on six-month clinical outcome in patients with
and without congestive heart failure after acute
myocardial infarction

J.H. Lee1, W.S. Choi1, S.H. Park1, D.H. Yang1, H.S. Park1, Y. Cho1,
S.C. Chae1, J.E. Jun1, M.H. Jeong2, Y.J. Kim3. 1Kyungpook National University
Hospital, Daegu, Korea, Republic of; 2Chonnam National University Hospital,
Gwangju, Korea, Republic of; 3Yeungnam University Hospital, Daegu, Korea,
Republic of

Purpose: Revascularization and optimal medical therapy (OMT) is mainstay of
contemporary management of coronary artery disease in modern era. The aims
of this study were to determine the interactive effect of revascularization and OMT
in patients with acute myocardial infarction (AMI) complicated by congestive heart
failure (CHF) on 6-month major adverse cardiac events (MACE).
Methods: Between November 2005 and January 2008, 14,871 patients sus-
pected AMI were included from the Korea AMI Registry, and 9,470 patients (6,649
men; mean age = 63.0±12.5 years-old) followed up 6-month were finally ana-
lyzed. Of these patients, 2,595 (27.4%) patients had CHF (Killip class II-IV) at
presentation. The 6-month MACE was defined as death, nonfatal MI, and revas-
cularization.
Results: Overall, 8,146 (86.0%) patients underwent revascularization and 4,657
(49.2%) patients received OMT. Patients were categorized into 4 groups based on
treatment modalities; revascularization and OMT. Kaplan-Meier survival curves
showed the patients underwent revascularization and received OMT had the low-
est 6-month MACE (6.1%) and mortality (3.1%), whereas non-revascularized and
non-OMT patients had the highest 6-month MACE (33.4%) and mortality (29.9%).
The revascularized and non-OMT patients had significantly lower 6-month MACE
(14.0% versus 24.3%, p<0.001) and mortality (11.4% versus 18.0%, p<0.001)
compared with the non-revascularized and OMT patients. Among non-CHF, com-
pared with revascularized and OMT group, there was no significant difference
in 6-month MACE in revascularized and non-OMT group (adjusted hazard ratio
[HR] 1.235, 95% confidence interval [CI] 0.967 to 1.578, p=0.091), whereas non-
revascularized and OMT group had significantly higher 6-month MACE (adjusted
HR 2.437, 95% CI 1.416 to 4.197, p=0.001) after adjustment for confounding
variables in Cox proportional hazard model. Among CHF patients, compared with
revascularized and OMT group, there was no significant difference in 6-month
MACE in non-revascularized and OMT group (adjusted HR 1.721, 95% CI 0.953
to 3.111, p=0.072), whereas revascularized and non-OMT group had significantly
higher 6-month MACE (adjusted HR 1.408, 95% CI 1.026 to 1.931, p=0.034) after
adjustment for confounding variables.
Conclusions: This observational study suggest that less use of revascularization
in non-CHF patients and less use of OMT in CHF patients are associated with 6-
month MACE in post-MI patients. More assertive revascularization in non-CHF
patients and more use of OMT in CHF patients are required for reducing 6-month
MACE in post-MI patients.

P692 Effects of prediabetes and diabetes on coronary
microvascular circulation

I.A. Atar1, T. Kayhan Altuner2, H. Bozbas2, M.E. Korkmaz2. 1Fatih
University, Faculty of Medicine, Ankara, Turkey; 2Ankara Guven
Hospital, Ankara, Turkey

Purpose: Abnormalities of coronary microcirculation have been reported in di-
abetic patients even in the presence of normal coronary arteries, suggesting
the existence of a distinct coronary microvascular dysfunction. It is yet unknown
when the microvascular effects on coronary arteries begin to appear in the DM
disease course. Coronary flow reserve (CFR), determined by pharmacological
stress transthoracic Doppler echocardiography (TTDE), is a reliable and repro-
ducible indicator of coronary microvascular function. We sought to determine the
coronary microvascular function of prediabetic patients compared to DM patients
and normal population.
Methods: A hundred and thirteen subjects who underwent coronary angiography
and who were found to have normal coronary arteries were included in the study.
DM and prediabetes were diagnosed according to American Diabetes Associa-
tion criteria. Transthorasic echocardiography for CFR was performed within 24-48
hours of coronary angiography. All subjects had Doppler recordings of the LAD
with adenosine infusion at a rate of 0.014 mg/kg/min.
Results: The clinical and demographical characteristics and laboratory findings
of the 3 groups were similar (DM group: n=37, mean age 59.0±8.4 years, 27 fe-
males; Prediabetic group: n=38, mean age 62.0±11.3 years, 34 females; Con-
trol group: n=38, mean age 60.3±9.1 years, 26 females) except fasting glu-
cose levels. CFR values of the 3 groups were significantly different (DM group
CFR=1.7±0.5, prediabetes group CFR=2.1±0.6, control group CFR=2.1±0.4,
p<0.001). In posthoc analysis, CFR values of the DM group were significantly
lower than the prediabetic and control groups (DM vs.prediabetic: p<0.001, DM
vs. control: p<0.001). However CFR levels of prediabetic group were not different
from the control group (p=0.287).
Conclusion: We demonstrated that coronary microvascular dysfunction doesn’t
start in the prediabetic state but it appears after DM becomes overt.

P693 Acute hospital-acquired anemia in patients with acute
coronary syndromes

F. Simoes Marques Assuncao Caetano, I. Almeida, J. Silva, L. Seca,
A. Botelho, P. Mota, A. Leitao Marques. Hospital Center of Coimbra,
Coimbra, Portugal

Purpose: Anemia (A) is common among patients (P) with acute coronary syn-
dromes (ACS) and is associated with poor outcomes. Less is known about acute,
hospital-acquired anemia (HAA). Our purpose was to determine the incidence,
correlates and prognostic implications of HAA in P with ACS.
Methods: From a population of 519 P consecutively admitted for ACS to a
Coronary Unit, we studied 348 P (71% male, age 65±14years) with normal
hemoglobin (Hb) at admission. HAA was defined according to criteria pro-
posed by Beutler and Waalen. Mortality (M) was assessed at follow-up (FU)
(7.5±5.1months). Uni and multivariate analysis was performed using SPSS 17.0.
Results: HAA occurred in 151 P (43.4%). Hb declined by a mean of 2.1±1.4g/dL.
27 P (17.9%) developed moderate-severe A (Hb<11g/dL). The factors associ-
ated with HAA were: female gender (p=0.008), older ages (p<0.001), diabetes
mellitus (p=0.017), chronic renal disease (p<0.001), STEMI (p=0.022), acute
heart failure (HF) (p=0.003); lower Hb (14±1.0 vs 15±1.2; p<0.001), haema-
tocrit (42±3.4 vs 45±3.9; p<0.001) and glomerular filtration rate (p<0.001).
P with HAA had higher GRACE Score (p<0.001), CRUSADE Bleeding Score
(32±15 vs 24±12; p<0.001) and Outpatient Bleeding Risk (1.6±0.6 vs 1.4±0.7;
p=0.001). There were no differences in the incidence of coronariography, angio-
plasty or use of antiplatelet agents (including Gp IIb/IIIa inhibitors – 32% vs 29%).
P with HAA more often had a femoral access (45% vs 28%) or were submit-
ted to crossover (p=0.002), a larger catheter sheath (p=0.014) and longer treat-
ment with enoxaparine (p=0.006). P with HAA had longer hospital stay (p<0.001);
higher incidence of cardiorenal syndrome (p=0.002) and left ventricular dysfunc-
tion (p=0.011). No differences were found in documented bleeding (7.9% in P
with HAA; p=0.126). 3.3% of P with HAA were transfused (p=0.01). 112 P (80%)
were discharged with A criteria. Mortality was parallel to A severity (p=0.003):
mild (5.6%) vs moderate (9.1%) vs severe (40%). In FU there was higher M in P
with HAA (p=0.003). After adjustment for GRACE score, P with moderate-severe
A had higher M in FU (p=0.048; HR 3.426).
Conclusions: Nearly half of ACS P developed HAA in the absence of docu-
mented bleeding. Bleeding scores correctly predicted these P. HAA was only par-
tially explained by the use of drugs with bleeding potential. The vascular access
for coronariography was crucial. We confirmed that HAA is associated with worse
prognosis, being an independent predictor of mortality even after adjustment for
Grace Score and therefore is an important target for prevention efforts.
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P694 Acute kidney injury is a stronger predictor of one-year
mortality than chronic kidney disease in patients with
acute myocardial infarction. The HEROES study

G. Lazaros1 , D. Tsiachris1, A. Patialiakas1, A. Karavidas2, M. Divani1,
K. Dimitriadis1, C. Vlachopoulos1, C. Tsioufis1, K. Gatzoulis1,

C. Stefanadis1. 1Hippokration General Hospital, Athens, Greece; 2General
Hospital of Athens "G. Gennimatas", Athens, Greece

Purpose: We investigated the incidence, clinical predictors and prognostic value
of acute kidney injury (AKI) regarding 1-year mortality in acute myocardial infarc-
tion (AMI) patients with and without chronic kidney disease (CKD).
Methods: We collected in-hospital data from 447 patients hospitalized for AMI in
our institute within 12 hours of symptoms’ onset. From blood samples obtained on
admission and throughout hospitalization hemoglobin, white blood cell count, C-
reactive protein, B-type natriuretic peptide, plasma glucose, troponin I and base-
line and peak creatinine levels were measured. MDRD equation was used to
estimate glomerural filtration rate (GFR). AKI was defined as a 25% or more
decrease in GFR during hospital stay. CKD was defined as an estimated GFR
between 15 and 59 ml/min/1.73m2. Ejection fraction was calculated on admission
with 2D echocardiography. All patients underwent coronary arteriography and the
revascularization status (complete or not) was also recorded. The end-point was
all-cause mortality after one year of follow-up.
Results: AKI was detected in 63 pts (16.7%). Age (OR 1.074; 95%CI 1.041-
1.109), ejection fraction (OR 0.951; 95%CI 0.923-0.980) and white blood cell
count (OR 1.089; 95%CI 1.004-1.181) were the only independent predictors of
AKI. The incidence of 1-year mortality was 10.7% (48 deaths). Patients with AKI
exhibited higher 1-year mortality (37.5% vs. 6.3%, log rank p<0.001). AMI pa-
tients with AKI and CKD (n=28, 6.3%) had a 17.8-fold greater incidence of mor-
tality compared to those without either AKI or CKD (n=278, 62.2%) (log-rank
p<0.001). Moreover, patients with AKI but not CKD (n=36, 8.1%) exhibited a
5.3-fold greater incidence of mortality compared to those without AKI and CKD
(log-rank p<0.001) while the 2.3-fold increased mortality rate in patients with AKI
but not WRF (n=105, 23.5%) reached marginal statistical significance (log-rank
p=0.041). Finally, AMI patients with AKI but not CKD compared to those with CKD
but not AKI had 2.4-fold greater incidence of one-year mortality (log-rank p=0.06).
By applying multivariate Cox regression analysis AKI (adjHR 5.024, p<0.001),
BNP (adjHR 2.859, p=0.004), ejection fraction (adjHR 0.943, p=0.003) and ad-
mission diastolic blood pressure (adjHR 0.971, p=0.017) remained the only pre-
dictors of death.
Conclusions: AMI patients with AKI and normal baseline renal function appear
to have a worse prognosis than patients with CKD but not AKI, while co-existence
of both AKI and CKD acts synergistically and further increases one-year mortality.

P695 Relative hyperandrogenemia in central obesity as
possible predictor of coronary artery disease in
postmenopausal women

I. Shatynska-Mytsyk. Lviv National Medical University n.a. Danylo
Halytsky, Lviv, Ukraine

Objectives: Hypoestrogenemia is an established metabolic risk factor for cardio-
vascular diseases in women. After menopause 34-45% of women show extensive
abdominal fat deposition, therefore aromatizing of estrogens continues particu-
larly in fat tissue. Development of central obesity impairs normal process of estra-
diol conversion and benefits the predominance of inactive estrone therefore lead-
ing to relative hyperandrogenemia. The purpose of our study was to establish the
role of hyperandrogenemia and central obesity for coronary artery disease devel-
opment in postmenopausal women by means of determining the peculiarities of
the pituitary activity, dehydroepiandrosterone sulfate level and blood lipoproteins
levels.
Methods: 63 females in postmenopause were evaluated. The patients were ran-
domized into 2 groups comparable by age and postmenopause duration. 1st
group included 32 women with signs ofcentral obesity, 2nd – 31 women with nor-
mal body mass index and waist/hip ratio. All patients were assessed by Kupper-
man menopausal index for climacteric symptoms evaluation, blood lipids level,
levels of follicle stimulating & luteinizing hormones, dehydroepiandrosterone by
means of radioimmune assay.
Results: Gonadotropins in all patients reflected the postmenopausal changes:
high levels gonadotropins were equivocal in 2 groups. The mean value of Kup-
perman index in 1st group was 45,2±6,7, in 2nd - 34,7±2,3 what evidenced more
severe climacteric symptoms in women withcentral obesity. There was significant
predominance of women with hyperandrogenemia among those with elevated
body mass index (28,7±1,8 kg/cm2) and signs of central obesity. Atherogenic
changes of blood lipids were registered in both groups: increased levels of total
cholesterol and low density lipoproteins were found in women with hyperandro-
genemia (p>0,05); increased levels of triglycerides and low levels of high den-
sity lipoproteins were noted in women with central obesity (p<0,05). Level of de-
hydroepiandrosterone sulfate showed positive correlation with triglycerides and
negative – with high density lipoproteins levels.
Conclusions: Postmenopausal women with central obesity have relative hyper-
androgenemia and develop more severe symptoms of climacteric syndrome than
women with normal waist/hip ratio. Levels of dehydroepiandrosterone have pos-
itive correlation with triglycerides and negative – with high density lipoproteins
levels. Evaluation of the waist/hip ratio and consequentially serum levels of dehy-

droepiandrosterone should be included for screening patients in postmenopuse
for individual coronary artery disease risk evaluation.

P696 CETP polymorphism adds to the characterisation of
premature coronary heart disease and multiple vessel
disease

M. Irurita Latasa1, J. Irurita1, L. Lopez1, M.N. Saez1, M.T. Martinez
De Saavedra1, C. Culebras2, C. Deniz1, A. Vina2, R. Chirino3,

F. Sanchez1. 1Dr Negrin Hospital, Las Palmas De Gran Canaria, Spain; 2Insular
Hospital, Las Palmas De Gran Canaria, Spain; 3Las Palmas de Gran Canaria
University, Las Palmas de Gran Canaria, Spain

Patients with premature coronary syndromes impose an enormous challenge of
diagnosis and long-term management. Traditional markers can be ephemeral or
unespecific and may fail to identify patients who are at high risk for cardiovascu-
lar disease, to develop severe disease or have poorer outcomes. Traditional risk
factors do not explain all of the risk for CHD, and emerging risk factors have the
potential to improve global risk assessment.
Aim: We analysed a common polymorphism in the Cholesteryl Ester Transfer
Protein (CETP) gene (Taq1B) related to lipid profiles.
Method: An atypical model was designed to compare a set of 570 male Canarian
patients (P) with early onset acute coronary syndromes (under 55 years old) with
199 healthy, aged controls (c), far beyond the age of premature CHD (over 65
y-o). PCR-RFLP techniques rendered similar B1B1-B1B2/B2B2 allele distribution
in both groups.
Results: The mean age was 46 for patients (P) and 71 for controls (c); p<0.000.
The case/control analysis showed significant differences (p<0.000) in the preva-
lence of family history of CHD (61 P/39% c), family premature CHD (35 P/7% c),
dyslipidemia (71 P/53% c), hypertension (48 P/74% c), mean atherogenic index
(log triglycerides/HDL-cholesterol: 0.63 P/0.47 c) and exercise tolerance (METS:
10 P/7 c). The first ACS was myocardial infarction in 64% and angina in 46%;
multivessel disease was present in 55%, 63% underwent revascularisation (PCI
62, CABG 7%; restenosis rate 9%) and 33% had recurred ACS. B2B2 genotype
was more common among patients (15 P/10% c; p<0.045); while variant homozy-
gous genotype was associated with multivessel disease (47/37%; p<0.013). Our
model predicted 74.1% of premature CHD with family history of CHD and com-
mon CEPT genotype. A logistic regression model built with risk factors, geno-
types, clinical features and atherogenic index: depicted dyslipidemia (p<0.019)
and variant CETP genotype (p<0.031) to explain 72.5% of multivessel disease in
patients with angina.
Conclusions: Despite an unusual model with a considerable age gap our young
patients had a very high prevalence of risk factors. Variant CETP genotype is
an inexpensive suitable marker for premature CHD and multivessel disease, thus
contributing to characterise individual variability.

P697 Ivabradine impact on heart rate in patients with chronic
obstructive lung disease and coronary heart disease
after the inhalation of salbutamol

N. Zagidullin, G.M. Abdrahmanova, R.H. Zulkarneev, S.H.Z. Zagidullin.
Bashkir State Medical University, Chair of Internal Diseases, Ufa,

Russian Federation

Background: Tachycardia is a frequent display of chronic obstructive pulmonary
disease (COPD) which complicates accompanying coronary heart (CHD).
Aim: To assess an effect of salbutamol 400 μg and ivabradine 5 mg on heart rate
in patient with COPD combined with CHD.
Methods: Cross-randomized controlled study. Study included twenty patients (18
males and 2 females) with COPD combined with CAD, NYHA I-III. Average age
was 62±8.5 yrs, FEV1 - 49.1±25.3. 55% of patients had pulmonary arterial hy-
pertension at a level more than 30 mm. Hg estimated echocardiographycally. On
six minutes walking test the average distance was 447±63.5 m. Standard inhala-
tion test with about 400 mkg of salbutamol within two consecutive days was per-
formed. In one of the days, the patient accepted ivabradine 5 mg per os certain
under the table of random numbers and 3 hours prior to inhalation.
Results: Results of this study have been divided into groups: "salbutamol 400
mkg" (S) and "salbutamol 400 mkg+ivabradine 5 mg" (S+I). The positive gain
of heart rate frequency was marked in group S after salbutamol inhalation, in
average on 5.5±10.5 impacts in a minute (p<0.03). Gain of heart rate frequency
was - 2.4±10.5 in S+I group (p=0.9). The gain of heart rate frequency in S-group
markedly exceeded the gain in S+I-group (p<0.05). Salbutamol inhalation caused
the positive gain of FEV1 in S-group 6±7.4% and in S+I-group on 7.7±10.9%
from due (p<0.01). The gain between two groups did not differ statistically.
Conclusion: Ivabradine prevent tachycardia after inhalation of high doses of
salbutamol and has no impact on lung function in patients with COPD and CAD.
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P698 Prognostic value of N-terminal pro-brain natriuretic
peptide in patients with acute myocardial infarction
and chronic kidney disease

J.H. Lee1, S.H. Lee2, M.H. Bae1, S.H. Park1, D.H. Yang1, H.S. Park1,
Y. Cho1, S.C. Chae1, J.E. Jun1, K.H. Kim1. 1Kyungpook National

University Hospital, Daegu, Korea, Republic of; 2Gumi Gang Dong Hospital,
Gumi, Korea, Republic of

Purpose: Renal dysfunction has been shown to affect N-terminal pro–brain natri-
uretic peptide (NT-proBNP) levels and the prognostic value of NT-proBNP levels
in patients with chronic kidney disease has been questioned. The purpose of this
study was to evaluate prognostic value of NT-proBNP in patients with acute my-
ocardial infarction (AMI) and chronic kidney disease (CKD).
Methods: Between November 2005 and January 2008, 834 post-MI patients (560
males; mean age = 64.7±11.7 year-old) followed up more than six-month were
included. Glomerular filtration rate was estimated (eGFR) using the abbreviated
Modification of Diet in Renal Disease Study equation. Patients were categorized
into two groups according to the level of eGFR at baseline; Group 1 (eGFR <60
ml/min/1.73 m2) and Group 2 (eGFR ≥60 ml/min/1.73 m2). The 6-month major
adverse cardiac events (MACEs) were defined as a composite of death, non-fatal
MI, and revascularizations.
Results: During the follow-up, 57 (11.4%) MACEs occurred. Log-transformed NT-
proBNP levels increased significantly with increasing eGFR grades and inversely
correlated with eGFR in patients with (r = - 0.544, p<0.001) or without CKD (r
= - 0.158, p<0.001). In multivariate Cox regression analysis, log-transformed
NT-proBNP (hazard ratio [HR] 1.342, 95% confidence interval [CI] 1.013–1.778;
p=0.040) in addition to systolic blood pressure (HR 0.988, 95%CI 0.979–0.997;
p=0.010), eGFR <60 ml/min/1.73m2 (HR 2.776, 95%CI 1.238–6.244; p=0.013),
percutaneous coronary intervention (HR 0.349, 95%CI 0.155–0.786; p=0.011),
and multi-vessel disease (HR 2.431, 95%CI 1.188–4.973; p=0.015) were inde-
pendent predictors for 6-month MACEs after adjustment for clinical character-
istics, angiographic findings, and procedural data. In receiver-operator charac-
teristic curve, the area under curve (AUC) of the NT-proBNP for predicting 6-
month MACEs was 0.681±0.040 (sensitivity 58.7%, specificity 72.3%; p<0.001),
and optimum cut-off value was 10,816 pg/mL in Group 1, whereas the AUC of
NT-proBNP was 0.732±0.036 (sensitivity 72.9%, specificity 68.5%; p<0.001),
and optimum cut-off value was 691 pg/mL in Group 2. Kaplan-Meier survival
curve showed patients with NT-proBNP ≥10,816 pg/mL in Group 1 (52.9% ver-
sus 23.2%; log-rank test p<0.001) and patients with NT-proBNP ≥691 pg/mL in
Group 2 (15.6% versus 3.0%; log-rank test p<0.001) had significantly higher 6-
month MACEs.
Conclusions: Although renal function is a significant confounder of NT-proBNP
level, elevated NT-proBNP levels have clinical significance even in post-MI pa-
tients with CKD.

P699 Myeloperoxidase levels predict progression of
coronary atherosclerosis in diabetic patients

Y. Kataoka1, M. Shao1, K. Wolski1, K. Uno1, E.M. Tuzcu1,
S.L. Hazen2, S.E. Nissen1, S.J. Nicholls3. 1Cleveland Clinic,
Department of Cardiovascular Medicine, Cleveland, United States of

America; 2Cleveland Clinic, Department of Cell Biology, Cleveland, United States
of America; 3Cleveland Clinic, Department of Cardiovascular Medicine and Cell
Biology, Cleveland, United States of America

Purpose: While inflammation has been proposed to contribute to the adverse
cardiovascular outcome in diabetic patients, the specific pathways involved have
not been elucidated. The leukocyte derived product, myeloperoxidase (MPO), has
been implicated in all stages of atherosclerosis. The relationship between MPO
and accelerated disease progression observed in diabetic patients has not been
studied.
Methods: 881 patients with angiographic coronary artery disease underwent se-
rial evaluation of atherosclerotic burden with intravascular ultrasound. Disease
progression in patients with (n=199) and without (n=682) diabetes, stratified by
baseline MPO levels was investigated.
Results: MPO levels were similar in patients with and without diabetes (1255 v
1362 pmol/L, p=0.44). No relationship was observed between increasing quar-
tiles of MPO and either baseline or serial changes in levels of percent atheroma
volume (PAV) in patients without diabetes. In contrast, increasing MPO quartiles
were associated with accelerated PAV progression in diabetic patients (Table).
While achieving LDL cholesterol levels < 80 mg/dL was associated with less

Atheroma Volume and baseline MPO

Parameter MPO Quartiles P Value

<780 pmol/L 780-1369 pmol/L 1374-2278 pmol/L >2278 pmol/L

Patients Without Diabetes (n=682)
Baseline PAV 39.2±9.5 38.4±10.6 38.3±9.2 39.4±10.3 0.48
Change PAV 0.28±0.36 0.88±0.35 0.60±0.34 0.67±0.34 0.53

Parameter MPO Quartiles P Value

<553 pmol/L 553-1213 pmol/L 1216-2251 pmol/L >2251 pmol/L

Patients With Diabetes (n=199)
Baseline PAV 40.9±9.5 41.2±9.6 40.2±9.8 41.7±9.99 0.55
Change PAV 0.34±0.58 0.78±0.56 2.16±0.55 2.21±0.56 0.007

disease progression, a greater benefit was observed in diabetic patients with
lower (-0.59±0.57 v 1.20±0.50%, p=0.008) compared with higher (1.59±0.57 v
2.47±0.47%, p=0.73) MPO levels at baseline.
Conclusions: Increasing MPO levels are associated with greater progression
of atherosclerosis in diabetic patients. This highlights the importance of MPO
pathways in promoting diabetic cardiovascular disease and identifies patients who
require more intensive modification of risk factors.

P700 In hospital deterioration of glomerular filtration rate -
prognostic predictor in acute coronary syndromes

C. Vieira, S. Rocha, V. Ramos, S. Ribeiro, A. Gaspar, C. Braga,
N. Salome, P. Azevedo, M. Pereira, A. Correia. Hospital de Braga,
Braga, Portugal

Introduction: The relationship between renal dysfunction and cardiovascular risk
is well established. In patients (pts) with acute coronary syndrome (ACS), the
presence of renal dysfunction on admission is associated with a worse prognosis.
However, the role of in-hospital deterioration of renal function (DRF) is not well
established.
Purpose: To determine the prognostic impact of the DRF in pts admitted with
ACS.
Methods: We studied 2435 pts admitted to a coronary care unit with ACS over
7 years (2004-2010). For each patient, plasma creatinine on admission and dur-
ing hospital stay was determined. Then, the glomerular filtration rate (GFR) was
calculated both for plasma creatinine value on admission and for its lowest value
using Cockroft-Gualt equation. The DRF was considered to be significant if re-
duction of GFR was greater than 25% of the admission value (definition of acute
renal failure according to the Acute Dialysis Quality Initiative). Primary outcome
was 6-month mortality.
Results: The significant DRF was detected in 366 (15%) pts. These pts were
older (p<0.001), more often women (p<0.001), had higher prevalence of dia-
betes (p<0.05), hypertension (p<0.05) and renal failure (p<0.001) and a lower
prevalence of smoking (p<0.001). At admission, these pts were more often in Kil-
lip class (KK)>1 (p<0.001) and had lower mean hemoglobin levels (p<0.001).
During the hospital stay they had more often KK maximum>1 (p<0.001). In-
hospital mortality (15.5% vs 3.3%; p<0.001), in-hospital reinfarction (4.9% vs
2.3%; p<0.05) and 6-month mortality (12.3% vs 4.1%; p<0.001) were higher
in pts with DRF. After adjustment for potential confounding variables in a logistic
regression model, the DFR remained as a significant independent predictor of
6-month mortality [Odds Ratio (OR) = 2.5, 95% confidence interval (CI):1.7-3.6;
p<0.001]. The other independent predictors of 6-month mortality were age (OR
= 1.03, 95% CI: 1.01-1.05; p=0.001), preexisting renal failure (OR =1.6, 95% CI:
1.1-2.5; p=0.025), KK at admission>1 (OR=1.6, 95% CI: 1.1-2.5; p=0.035) and
KK maximum> 1 (OR = 3.8, 95% CI: 2.3-6.3; p<0.001).
Conclusion: In this population, the DRF was a powerful independent predictor
of 6-month mortality. It should be considered in risk stratification of pts with ACS
and in the implementation of aggressive therapeutic measures in the short and
long term.

P701 Videodensitometric myocardial perfusion
abnormalities in diabetic patients with normal
epicardial coronary arteries

A. Nemes, A. Kalapos, V. Sasi, T. Ungi, I. Ungi, T. Forster. 2nd
Department of Medicine and Cardiology Center, University of Szeged,

Szeged, Hungary

Background: Disturbances of coronary circulation with presumed microvascular
complications but no significant coronary artery obstruction (macrovascular dis-
ease) have been reported in patients with diabetes mellitus (DM). The present
study was designed to evaluate regional myocardial perfusion abnormalities by
a novel computerized videodensitometric method in patients with versus without
DM and normal epicardial coronary arteries.
Methods: The study comprised 11 diabetic patients who underwent coronary an-
giography with a negative result (<50% intraluminal diameter stenosis). Their re-
sults were compared to 62 non-diabetic matched controls with normal epicardial
coronary arteries. The computerized method for myocardial perfusion assess-
ment was based on the analysis of time-density curves (TDC) measured over
the coronary artery-related myocardial region of interest. During assessments,
maximal density of the TDC (Gmax) and time to reach maximal density (Tmax)
were measured on the filtered curve. Gmax/Tmax of the TDCs in left anterior
descending- (LAD), left circumflex (CX)- and right coronary (RC)-related myocar-
dial regions on X-ray coronary angiograms were used as quantitative myocardial
perfusion parameters. Arteries were masked out from regions of measurement
improving sensitivity of measurements.
Results: Gmax/Tmax values were decreased in diabetic patients compared
to non-diabetic subjects in LAD-, CX-, and RC-related coronary artery terri-
tories on coronary angiograms (Gmax/Tmax–LAD: 2.69±0.38 vs. 3.23±1.39,
p<0.05, Gmax/Tmax–CX: 2.13±0.92 vs. 2.96±1.19, p<0.05, Gmax/Tmax–RC:
1.87±0.64 vs. 2.49±1.06, p<0.05).
Conclusions: Reduced Gmax/Tmax values of the TDCs assessed on coronary
angiograms by a recently developed computerized videodensitometric method
could be measured suggesting myocardial perfusion abnormalities in diabetic pa-
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tients compared to non-diabetic subjects with normal epicardial coronary arter-
ies.

P702 Acute coronary syndrome and sleep apnea syndrome,
a surprising association?

R. Faria, V. Areias, J. Romero, K. Cunha, J. Mimoso, V. Marques,
V. Brandao, U. Brito, V. Gomes. Hospital Faro, Faro, Portugal

Preamble: The Sleep Apnea Syndrome (SAS) is related to cardiovas-
cular events. The prevalence of SAS among Acute Coronary Syndrome (ACS)
patients (P) is higher than in the general population. Unfortunately, the screening
of SAS is rarely performed in ACS patients.
Purpose: To evaluate: 1) the prevalence of SAS in P admitted with ACS in our
coronary care unit (CCU) 2) which are the predictors of SAS in P with ACS.
Methods: Prospective study including P consecutively admitted in our CCU with
ACS with coronary disease confirmed by angiography. P not living in our hospital’s
reference area or with previous diagnosis of SAS were excluded. We assessed
demographic data; anthropomorphic data such as neck circumference, waist cir-
cumference and body mass index (BMI); personal history of: hypertension, type
II diabetes, smoking, dyslipidemia, chronic angina or ACS; and Epworth Sleepi-
ness Scale to evaluate daytime sleepiness. The sleep study was conducted with
the Apnea Link device during hospitalization or after discharge. It was consid-
ered diagnosis of SAS for an apnea-hypopnea index (AHI): number of apneas
and hypopneas per hour of sleep ≥5. The SAS was considered mild for AHI <15,
moderate for AHI between 15 and 29 and severe for AHI ≥ 30. The study was
conducted with the permission of the Ethics Committee and with informed con-
sent of all P. The data were treated statistically with Medcalc 9.3.
Results: In a period of 4 months were admitted 91 P with ACS. We excluded 33
P (24 not residents, 7 not cooperative, 1 died and 1 had a previous diagnosis of
SAS). The study included 58 P, 43 (74%) were male, the average age was 62±12
years and the mean BMI was 27±3 kg/m2. The median time to perform the study
was of 17.5 days. The SAS was diagnosed in 36 cases (62%), and was classified
as mild in 20 (34.5%), moderate in 9 (15%) and severe in 7 (12%). When compar-
ing the SAS group with the group without SAS there was significantly statistical
difference among the male P group (P=0,011), among P with history of chronic
angina (P=0,043) and among P with daytime sleepiness (P=0,019). The P were
sent to a pneumology appointment to confirm the SAS by polysomnography and
to initiate therapy with continuous positive airway pressure or servo-ventilation
according to the clinical situation.
Conclusions: 1- In our study we found a high prevalence of SAS in P hospital-
ized with ACS (62%), and of these 44% presented moderate or severe SAS. 2-
The results support the need for a screening of SAS in P admitted with ACS. 3-
The male P, those with chronic angina or with daytime sleepiness should be the
primary target of screening.

P703 Cystatin C: a predictor of outcome in patients with
acute coronary syndrome and normal GFR

L.F. Seca, F. Caetano, I. Almeida, J. Silva, R. Providencia, P. Gomes,
S. Barra, M. Costa, A. Leitao Marques. Hospital Center of Coimbra,
Coimbra, Portugal

Purpose: Evaluate the prognostic value of cystatin C in patients (pts)
with acute coronary syndrome (ACS) and normal glomerular filtration rate
(GFR≥60ml/1,73m2) at admission to the coronary care unit (CCU).
Methods: We evaluated retrospectively the total number of consecutive patients
with ACS admitted to our CCU from June 2009 till October 2010. After exclud-
ing pts with GFR<60 ml/1,73m2, the population was divided into two groups ac-
cording to cystatin C level at CCU admission – Group A <0,95mg/dl; Grupo B
≥0,95mg/dl. All pts were followed for a minimum of one month (mean follow up
of 7,1±5,2 months) and major adverse cardiac events (MACE) were assessed –
cardiovascular death (CVD), myocardial infarction (MI), stroke, heart failure hos-
pitalization (HFH) and composite MACE.
Results: A total of 519 pts were admitted to the CCU during the previously men-
tioned period, 242 of which had normal GFR (63±13,4 years; 29,8% women;
43,8% with ST elevation MI). At follow up, composite MACE was significantly
lower in Group A (188 pts) than in Group B (OR 2,5; p=0,014), mainly due to
lower HFH (OR 3,8; p<0,04) e and CVD (OR 24; p<0,0001). There were no
differences between the two groups regarding MI and stroke (p=ns).
Conclusions: In pts with ACS and normal GFR at hospital admission, high levels
of cystatin C seem to predict a worse prognosis at follow up. Routine cystatin C
determination can therefore contribute to an early identification of higher risk ACS
pts.

P704 Echocardiogarphic epicardial fat thickness on one-year
clinical outcomes in patients with coronary stenting

J.-S. Park, H.-M. Yang, H.-S. Lim, B.-J. Choi, S.-Y. Choi, M.-H. Yoon,
G.-S. Hwang, S.-J. Tahk, J.-H. Shin. Ajou University School of
Medicine, Suwon, Korea, Republic of

Background: Several studies identified independent clinical predictors of
restenosis after percutaneous coronary intervention (PCI) including female gen-

der, diabetes, hypertension, smoking, BMI, multivessel disease and multiple
stenting.
The aim of this study is to assess the relationship of epicardial adipose tissue
(EAT) and clinical outcomes after PCI.
Methods: We consecutively enrolled 399 patients with significant coronary artery
disease, who received successful PCI. One year angiographic follow-up was ob-
tained and angiographic outcomes were compared with EAT thickness by echo-
cardiography. Clinical restenosis was defined as target lesion revascularization
(TLR). TLR was defined as clinically indicated revascularization of the index le-
sion during follow-up. Revascularization was decided clinically indicated if there
was >70% diameter stenosis on angiography or >50% stenosis with a positive
stress test or ischemic symptoms. The target lesion was considered to be the
area covered by the previous stent site plus a 5-mm margin proximal and distal to
the stent edges.
Results: Mean EAT of 399 patients was 3.3±1.9mm. The mean follow-up interval
was 12±5months. Mean EAT was increased in patients undergoing TLR than
those without clinical restenosis (3.2±1.9 vs. 3.8±1.8mm, p=0.003). Table shows
the multiple logistic analysis of the clinical predictors for restenosis. In addition to
the well-known restenosis predictors, EAT was an independent factor associated
with clinical restenosis in this study population.

Risk factors Odds ratio (95% CI) p

Hypertension 1.361 (0.787–2.353) 0.271
Diabetes mellitus 1.519 (0.847–2.724) 0.161
Smoking 2.253 (1.091–4.650) 0.028
Gender 1.197(0.649–2.210) 0.564
Body Mass Index 1.022 (0.702–1.488) 0.908
Multi-vessel disease 1.878 (1.053–3.348) 0.033
Multiple stenting 2.022 (1.156–3.536) 0.014
EAT thickness 1.019 (1.005–1.034) 0.008

Conclusion: This study demonstrates that the EAT thickness is related with clin-
ical restenosis in patients who underwent PCI. The EAT thickness might provide
additional information for future restenosis after PCI.

P705 Prevalence and determinants of elevated
high-sensitive cardiac troponin T levels among
patients with non-cardiac cause of chest pain

A. Irfan1, T. Reichlin2, R. Twerenbold1 , M. Reiter1, K. Winkler3,
J. Meissner1, P. Haaf1, B. Drexler1, S. Osswald2, C. Mueller1.

1University Hospital Basel, Department of Internal Medicine, Basel, Switzerland;
2University Hospital Basel, Department of Cardiology, Basel, Switzerland;
3Hospital del Mar, Municipal Institute for Medical Research (IMIM), Barcelona,
Spain

Purpose: To evaluate the prevalence of high-sensitive cardiac troponin T (hs-
cTnT) elevation and determine its association with cardiovascular risk factors
among patients diagnosed with non-cardiac cause of chest pain. We were partic-
ularly interested in age and and renal function quantified by glomerular filtration
rate (GFR).
Methods: In a prospective observational international multicenter study, we en-
rolled consecutive patients presenting to the emergency department with symp-
toms suggestive of AMI. Of 1181 patients enrolled, 572 patients were diagnosed
with a non-cardiac cause of chest pain. Final diagnoses were adjudicated by 2
independent cardiologists. Multiple linear regression analyses were used to de-
termine the important predictors of hs-cTnT. Different curve estimation regression
statistics were used to determine the best relation of age and GFR with hs-cTnT.
Results: 88 patients (15%) had hs-cTnT >0.014 ug/l (>99th percentile for healthy
population). When data was input using enter method for linear regression analy-
sis to predict hs-cTnT; age, GFR, coronary artery disease, previous percutaneous
coronary intervention, pulmonary embolism, peripheral artery disease, renal in-
sufficiency, use of Aspirin and Diuretic on admission emerged as significant fac-
tors (Adjusted R square=0.40). When only age and GFR were entered in the
equation (Adjusted R square=0.27), age was the more important covariate. Hs-
cTnT increased exponentially with age and had a linear relationship up-to 0.014
ug/l. However an inverse curve best explained the relationship between GFR and
hs-cTnT.

Scatterplots for age and GFR against cTn.

Conclusion: Unknown chronic cardiac disease and/or acute cardiac involvement
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in non-cardiac conditions and NOT renal dysfunction are the cause of most of the
increased hs-cTnT levels in patients with non-cardiac cause of chest pain.

P706 Is contrast echocardiography safe and useful for the
assessment of the left ventricular function in the
perioperative period after cardiac surgery? A pilot
study

A. Tomaszuk-Kazberuk1 , A. Lewczuk2, B. Sobkowicz1, M. Kozuch3,
K. Goscicka1, S. Dobrzycki3, T. Hirnle2, W.J. Musial1. 1Medical

University of Bialystok, Department of Cardiology, Bialystok, Poland; 2Medical
University of Bialystok, Department of Cardiosurgery, Bialystok, Poland; 3Medical
University of Bialystok, Department of Invasive Cardiology, Bialystok, Poland

Background: Myocardial contrast echocardiography (CE) improves quality of
standard echocardiography. Value of CE during early postoperative period after
CABG has not yet been well established.
Aim: We aimed to evaluate the accuracy and safety of CE applied for the as-
sessment of LV function in patients after CABG in the setting of cardiosurgery
postoperative unit (CPU) in comparison with conventional transthoracic echocar-
diography (TTE).
Methods: Echocardiographic contrast agent Sono-Vue (Bracco, Italy) was ad-
ministered in 30 consecutive patients with technically difficult TTE, after CABG
treated at CPU. Improvement of the quality of echocardiographic imaging was as-
sessed by the number of LV segments possible to evaluate. LVEDV, LVESV and
LVEF were calculated before and after contrast administration.
Results: There were no side effects after contrast administration. Number of LV
segments visualised after CE increased from 8,0±4 to 16,9 segments in all pa-
tients (52,4% of improvement). 272 (52,3%). out of 510 segments were described
as poorly visible, while only 4 (0,8%) segments were not visible after contrast ad-
ministration. 63 (12%) segments from visible hypokinetic, akinetic and dyskinetics
segments were classified in a wrong way. LV volumes were smaller and EF signifi-
cantly higher after CE in comparison to standard TTE (EDV 127 ml vs. 98 ml; ESV
65 ml vs. 45; p=0,0002 and p=0,0016, respectively). In all methods used: visual,
Simpson’s method and biplane method EF was significantly higher in comparison
to standard TTE (p=0,012, p=0,0088, p=0,00065, respectively). In patients after
surgical LV restoration CE enabled to assess LV geometry, patch localization and
excluded the presence of LV thrombus.
Conclusions: CE is a rapid, simple, and safe technique when performed at bed-
side in the cardiosurgery postoperative unit setting, with positive impacts on the
results of both segmental and global wall motion analysis. Application of contrast
echocardiography may help differentiate conditions of LV systolic dysfunction im-
mediately after CABG surgery.

P707 Links between sleep apnoea syndrome, coronary
atherosclerotic burden and cardiac biomarkers in
patients with stable coronary artery disease

T. Inami1, Y. Seino1, O. Kurihara1, M. Yamamoto1, N. Kimata1,
D. Murakami1 , M. Takano1 , T. Ohba1, C. Ibuki1, K. Mizuno2. 1Nippon

Medical School Chiba-Hokusoh Hospital, Cardiovascular Center, Chiba, Japan;
2Nippon Medical School, Division of Cardiology, Tokyo, Japan

Objectives: This study sought to evaluate the links between sleep apnoea syn-
drome (SAS), coronary atherosclerotic burden, and cardiac biomarkers in pa-
tients with stable coronary artery disease (CAD).
Background: SAS is highly prevalent in the population with cardiovascular dis-
eases, although it is not clear whether SAS has any link to coronary atheroscle-
rotic burden, nor is there any information about its pathophysiology in patients
wtih stable CAD.
Methods: We prospectively studied 83 consecutive patients who underwent di-
agnostic coronary angiography or scheduled percutaneous coronary intervention
in 2008. SAS was evaluated by an ambulatory polygraphic monitoring device dur-
ing sleep. Coronary atherosclerotic burden was evaluated by the Gensini score,
and myocardial stress/injury were assessed by measuring plasma levels of N-
terminal pro-B-type natriuretic peptide (NT-proBNP) and high sensitivity troponin
T (hs-TnT).
Results: Patients with an apnoea hypopnea index (AHI) above 15/hour (n = 32)
showed a significantly higher Gensini score (35.7±38.0 vs. 20.1±19.7, p=0.033)
than those with an index below 15/hour (n = 37). The higher AHI group revealed
significantly higher NT-proBNP levels (275.8±402.6 pg/ml vs 131.9±146.3 pg/ml,
p=0.047) and hs-TnT levels (0.011±0.005 vs 0.008±0.003 ng/ml, p=0.015). AHI
had significant correlations with the Gensini score (r = 0.253, p=0.036), NT-
proBNP (r = 0.266, p=0.027) and hs-TnT (r = 0.274, p=0.023).
Conclusions: Severe SAS has a profound link to the severity of coronary
atherosclerotic burden, and silent minute myocardial ischemia and injury with el-
evated NT-proBNP and hs-TnT.

P708 Influence of diabetes mellitus type 2 and type D
personality on the incidence of multifocal
atherosclerosis

N.A. Bezdenezhnykh, A.N. Sumin, O.I. Raich, A.V. Karpovich,
E.V. Korok, A.V. Bezdenezhnykh, Y.E. Bohan, M.G. Moskin,
O.L. Barbarash. Siberian Branch RAMS Institution Scientific-Research

Institute for Complex Problems of Cardiov. Dis., Kemerovo, Russian Federation

Objective: To study the effect of diabetes mellitus (DM) type 2 and type D per-
sonality in the incidence of multifocal atherosclerosis (MFA) among patients of
cardiovascular surgery clinic.
Patients and methods: 942 patients (774 men and 169 women), median age
58,6 yrs (range 34 to 82 yrs), assessed in cardiovascular surgery clinic before the
coronary bypass (CABG), carotid and major vascular surgery. Type D personality
was determined by DS-14 scale. The simultaneous presence of hemodynami-
cally significant stenoses in two or more arterial basins was considered as MFA.
Hemodynamically significant stenosis were considered in case of plague narrow
50% or more of the lumen.
Results: 71.3% of patients underwent CABG, elective percutaneous coronary in-
tervention was performed in 4.7%, 10.3% of patients underwent carotid surgery,
and 12% and 5.8% peripheral and abdominal aortic reconstruction. Patients with
DM accounted for 15.2% of all patients. Type D was detected in 19.2% of pa-
tients. Prevalence of MFA was 39.3% among all patients. Using logistic regression
analysis of factors influencing the prevalence of the MFA. In the univariate logis-
tic regression model the following variables are included: gender, age, smoking,
obesity, body-weigt index, presence of DM, serum fibrinogen and creatinine level,
glomerular filtration rate (GFR) by MDRD, lipid profile: the level of total cholesterol,
HDL cholesterol, LDL cholesterol, triglycerides, the value of left ventricle ejection
fraction and left atrium size, measured by echocardiography and the presence of
type D personality. In univariate analysis such factors as age, serum creatinine,
GFR MDRD and presence of type D personality are revealed as the predictors of
MFA. The next step was multivariate logistic regression analysis, including vari-
ables for which values of the criterion of statistical significance in univariate anal-
ysis were less than 0.2. In multivariate analysis only DM and type D influenced on
the prevalence of the MFA, regardless of age, renal function and systolic function.
Moreover, the presence of DM almost doubled the prevalence of MFA (OR 1.948,
CI 1.012-3.749, p=0.04), and the presence of type D personality led to 15-fold
increase the likelihood of MFA (OR 15.042, CI 6.984-32.396, p<0.001).
Conclusions: The presence of DM and type D personality have a significant
impact on the development of the MFA, regardless of age, renal function and
systolic function.

P709 Prognostic implications of acute gastrointestinal
bleeding in acute coronary syndrome: intrahospital
follow up

G. Nikcevic1, S. Raspopovic1 , M. Pejic2, M. Srdic2, S. Djordjevic3,
G. Vukcevic Milosevic2, M. Tomic2, J. Kostic2, Z. Vasiljevic2,
G. Milasinovic1. 1Pacemaker Centre, Institute for Cardiovascular

Disease, Belgrade, Serbia; 2Clinical Center of Serbia, Institute for Cardiovascular
Disease, Emergency Hospital, Belgrade, Serbia; 3Bezanijska Kosa Medical
Centre, Belgrade, Serbia

Purpose: The use of multiple antithrombotic drugs and aggressive invasive
strategies has increased the risk of major bleeding in acute coronary syndrome
(ACS) patients. It is not known to what extent bleeding determines clinical out-
come. The aim of this study was to assess the role of gastrointestinal bleeding on
intrahospital prognosis in patients with acute coronary syndrome.
Methods: Between January 2008 and December 2008, 300 patients, with acute
coronary syndrome, were randomized to either oral pantoprazole (20 mg/day dur-
ing hospital stay) or no therapy. The primary study end point was mortality and
the secondary end points were recurrent myocardial infarction and stroke) during
short term follow up.
Results: Follow-up was completed in all 300 (100%) of patients. In the pantopra-
zole group, the drug was well tolerated (without any side effects) and was main-
tained in 100% of patients. 3/150 (2.%) pts in the pantoprazole group died and
7/150 (4.7%) died in the control group og patients (p<0.05). 1/150 pts suffered
re-infarction in the pantoprazole group and were no reinfarctions in the controle
group of pts. In total, 9/300 (3.0%) of patients had gastrointestinal bleeding; 2/150
(1.3%) in pantoprazole group – without any major bleeding and 7/149 (4.7%) in
the control group, (χ2 = 2.899; p=0.08) - 4/149 (2.7%) were major; (χ2 = 4.081;
p=0.06) for major bleeding. Transfusion was required in 1/150 (0.7%) in the pan-
toprazole group and in 6/149 (4.0%) in the control group of patients (χ2 = 3.691;
p=0.05).
Conclusions: This randomized, controlled, and unblinded study showed that the
administration of the oral pantoprazole, during hospital stay, in pts with acute coro-
nary syndrome was associated with a trend towards lower mortality rate, lower
bleeding rate and lower need for blood transfusion.
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P710 Pattern of culprit coronary atheroma formation among
young patients presented with ST elevation myocardial
infarction undergoing coronary angiography and its
association with conventional risk factors

I.M. Rafie, H. Beydoun, K. Thompson, M. Love, O. El-Khateeb,
A.U.R. Quraishi. QE II Health Sciences Center, Halifax, Canada

Background: Large epidemiology studies such as INTERHEART have shown
that cardiac risk factors play more significant role in young patients with myocar-
dial infarction. Other studies suggested each risk factor carries different weight in
atheroma formation and acute coronary syndrome. In addition to the distinctive
risk factors distribution, young people with myocardial infarction also appear to
have unique coronary involvements. We designed a study to look at the distribu-
tion of the culprit coronary plaque in young ST elevation MI patients and analysed
their risk factors.
Methods: Retrospective analysis of young patients with ST segment elevation
myocardial infarction referred to a tertiary cardiac centre in Canada over a two
year period for coronary angiography. Young patients defined as male <55 years
or female <65 years. Data was analysed by a professional statistician.
Results: Medical charts and coronary angiography images of 286 males and
141 females were analysed. 39% of patients had anterior MI, 58% had inferior
MI and 0.5% had high-lateral MI. Analysis by gender showed more males had
anterior MI, 43% Vs 31% (p=0.024) and more females had diabetes, 28% Vs
13% (p<0.001). No difference in the mean body mass index between male, 29.76,
and female, 29.39. Simple and complex lesions (AHA class A,B1 and B2,C) were
found in comparable frequency, 51% Vs 41%. Culprit atheroma was located in
the straight part of the vessel in 61% of cases and around bend in 30%. Detailed
analysis of atheroma around the bend showed the pattern of plaque formation
where atheroma on lesser curve > greater curve was higher than lesser curve =
greater (14.8% Vs 7.7%, p<0.001); and greater curve > lesser curve (14.8% Vs
4%, p<0.001). Of the right coronary artery infarct (RCA), 42% of culprit atheroma
located on a bend Vs 25% of the left coronary artery infarct (LCA) - (p<0.001).
More diabetics on insulin has culprit plaque in the LCA Vs RCA (10% Vs 4%,
p=0.03).
Conclusions: There are unique patterns of atheroma formation and subsequent
plaque rupture within coronary tree. Individual risk factors appear to influence the
distribution of these atheroma. Even though the stretch and shear stress resulting
from circulatory pressure and flow may partly explain this observation, further
study on intra-vascular flow dynamics will be needed.

P711 Acute coronary syndrome after noncardiac surgery:
similar pathophysiology deserves similar medical
approach

D.M. Gualandro, C.A. Campos, D. Calderaro, P.C. Yu, A.C. Marques,
P.A. Lemos, B. Caramelli. University of Sao Paulo Faculty of Medicine

Clinics Hospital (FMUSP), Sao Paulo, Brazil

Purpose: The pathophysiology of acute coronary syndrome (ACS) in the peri-
operative setting may involve thrombosis over a vulnerable plaque or decreased
oxygen demand secondary to anemia or hypotension. Depending on the pre-
dominant mechanism, prognosis and treatment may be different. The purpose
of this study was to compare the angiographic characteristics between ACS in
the perioperative setting (PACS), and in the emergency room - spontaneous ACS
(SACS).
Methods: Between February 2006 and June 2010 clinical and angiographic data
were prospectively recorded into a database for consecutive patients that had
PACS after noncardiac surgery (n=120), and for 120 patients with SACS. We also
collected data for a control group of 240 patients with stable coronary artery dis-
ease (CAD). All angiographies were analyzed by a single expert observer who
was unaware of the patients’ clinical diagnosis. The number and location of coro-
nary lesions with obstructions greater than 50% were recorded. Each lesion was
classified based on Ambrose’s classification. The presence of Ambrose’s type II
lesions was compared between the three groups.
Results: Four hundred and eighty patients and 1470 lesions were analyzed.
There were no differences between the three groups in the prevalence of male
sex (p=0.521), hypertension (p=0.837) or diabetes (p=0.230). Patients in PACS
were older than patients of SACS or CAD groups (mean age 67.8±10.2 years
x 64.5±12.4years x 61.9±9.7years, respectively; p<0.001). In PACS 45% of pa-
tients had Ambrose’s type II lesions x 56.7% in SACS group and 16.4% in CAD
group (p<0.001). Overall, the independent predictors of Ambrose’s type II lesions
were PACS (OR 3.2; 95%CI, 1.93-5.32), SACS (OR 5.35; 95%CI, 3.24-8.62) and
EKG changes (OR 1.79;95% CI, 1.06-3.02).
Conclusions: Patients with perioperative ACS have slightly less Ambrose’s type
II lesions than patients with spontaneous ACS, but much more than patients with
stable CAD. These findings support the concept that coronary thrombosis is an
important mechanism in the genesis of perioperative myocardial infarction and
must have clinical relevance.

P712 Prevalence of coronary artery disease among males
with poor sexual performance and increased arterial
stiffness

D. Terentes-Printzios, C. Vlachopoulos, N. Ioakeimidis, P. Xaplanteris,
A. Samentzas, K. Aznaouridis, A. Aggelis, E. Christoforatou,

D. Tousoulis, C. Stefanadis. Hippokration General Hospital, Athens, Greece

Purpose: Erectile dysfunction (ED) may carry an incremental predictive value for
future cardiovascular events. Arterial stiffness is a prognosticator of cardiovas-
cular risk. We investigated whether evaluation of ED severity and measurement
of arterial stiffness can be used for detecting underlying coronary artery disease
(CAD) in ED patients.
Methods: Carotid-femoral Pulse Wave Velocity (PWV) as an index of aortic stiff-
ness and Augmentation Index (AIx) as a measure of wave reflections were mea-
sured in 369 consecutive ED patients. ED was diagnosed according to history and
score of the 5-item Sexual Health Inventory for Men (SHIM, cut-off value <21).
Lower scores indicate poorer erectile function.
Results: Subjects were categorized according to tertiles of ED severity [Group
1: first tertile (mild ED, SHIM score: 15-20, n=123), Group 2: second tertile (mod-
erate ED, SHIM score: 10-14, n=123), Group 3: third tertile (severe ED, SHIM
score: <9, n=123)]. PWV and AIx were significantly different between Groups 2
and 3 (by 0.72 m/s, p<0.001 and by 2.3%, p=0.02, respectively) and between
Groups 1 and 2 (by 0.59 m/s, p<0.001 and by 2.9%, p<0.01, respectively) af-
ter adjustment for age and risk factors. The prevalence of CAD and multi-vessel
CAD tended to being significantly higher among males with severe ED (p<0.01
and p<0.001, respectively). ED patients categorized by SHIM score were further
subdivided according to PWV and AIx values ≥75th percentile. Compared with
the other subgroups, the subgroup of patients with severe ED and high PWV or
AIx values (PWV≥9.1m/s, AIx≥31.7%) exhibits the higher CAD prevalence (fig-
ure).

ED severity, arterial stiffness and CAD

Conclusions: Our findings suggest that determination of degree of ED and arte-
rial stiffness may help to identify underlying CAD in ED patients.

P713 Acute myocardial infarction in young adults of
Singapore: clinical characteristics, risk factors and
outcomes

C.P. Wong, S.Y. Loh, H.H. Ho, K.K. Loh, P.L. Chia, E. Lee, Q.W. Yong,
F.H. Jafary, D. Foo, P.J. Ong. Tan Tock Seng Hospital, Singapore,
Singapore

Purpose: There is limited data on the clinical features of young adults (age ≤45)
with acute myocardial infarction (AMI) in Singapore. We evaluated the clinical
characteristics, risk factors and in-hospital outcomes of young adults with AMI
in Singapore. As Singapore is a multi-racial society, we analyzed whether ethnic
differences exist between the three dominant races, Malay, Chinese and Indian
with regards to the clinical features.
Methods: From October 2004 to September 2010, 352 consecutive patients aged
between 25-45 years were diagnosed to have AMI at our centre. Clinical data was
collected retrospectively on demographic characteristics, presenting symptoms
and signs, blood investigation, hospital course and in-hospital mortality.
Results: For the overall study group, the mean age of presentation was 49.8±4.1
years with male predominance (93.5%). The majority of patients were Chinese
(48.6%) followed by Indians (29.2%), Malays (16.8%) and others (5.4%). The
most common risk factor was smoking (73.0%) followed by hypertension (28.7%),
dyslipidemia (20.2%) and diabetes mellitus (16.2%). 85.2% of patients were
considered obese (BMI >23 kg/m2). The mean total cholesterol, low-density
lipoprotein and high-density lipoprotein levels were 5.6±1.2 mmol/L, 3.8±1.1
mmol/L and 0.93±0.25 mmol/L respectively The mean left ventricular function
was 43.6±9.9% with the incidence of heart failure 3.1% and cardiogenic shock
4.8%. Overall in-hospital mortality was low with 4 deaths (1.1%). For ethnic sub-
group analysis, Indians has a highest age adjusted risk of developing young AMI
(3-fold), compared with Malays (1.4-fold risk) and Chinese (0.7-fold risk). There
was no significant difference between the 3 races with regards to traditional car-
diovascular risk factors and lipid profile. However, Indians have the strongest fam-
ily history of ischaemic heart disease and were more likely to be diagnosed with
new-onset diabetes mellitus at presentation. The incidence of in-hospital major
complications and in-hospital mortality did not differ between the 3 races. For an-
giographic analysis, left main stem artery involvement was 6.5%. The majority of
patients were single vessel involvement (39.8%) followed by triple vessel (30.1%)
and double vessel (28.4%).
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Conclusions: Young adults with AMI in Singapore are characterized by male
predominance, high incidence of smoking and obesity in Singapore population.
Overall in-hospital clinical outcomes are favorable. Among the 3 races, Indians
have the highest risk of developing young AMI.

P714 Myocardial injury in septic diseases - correlations
between troponin and inflammatory status

A. Dumitrascu, R. Sarov, C. Dumitrascu, C.M. Tanaseanu. Sf
Pantelimon Emergency Hospital, Bucharest, Romania

Background: Elevated concentrations of cardiac troponin I (cTnI) are
frequently observed in patients with severe sepsis and septic shock even in the
absence of an acute coronary syndrome. Objective: The aim of this study was
to detect myocardial damage in severe septic disease, to assess the relationship
between troponin and inflammatory status and to evaluate the use of troponin as
a prognostic risk factor in septic disease.
Methods: 30 patients with septic diseases: 20 with bronchopneumonia and 10
with other infections, without known coronary arterial disease. They underwent
clinical examination, routine laboratory and inflammatory tests, serial determina-
tions of troponin, ECG, echocardiography. PORT score was used to asses the
disease severity in patients with bronchopneumonia.
Results: 22 patients (73%) showed elevated cTnI (median 0.57 ng/ml; 0.17-15.4).
Coronary angiography ruled out significant coronary artery disease in 17 cTnI-
positive patients (57%). There is a positive correlation, statistically significant be-
tween cTnI and C reactive protein (p<0.0001), between cTnI and PORT score
(Pearson correlation= 0,434), between cTnI and E/tissue Doppler imaging E’ ra-
tio (Pearson correlation= 0,534). Contrary to expectation, the value of cTnI did
not correlate well with left ventricular longitudinal systolic function -tissue Doppler
imaging S wave (r = 0.260, r2= 0.063, P=0.015).
Conclusions: Although the mechanisms of troponin release into plasma during
sepsis are not clearly established, cardiac troponin I is an indicator of myocardial
injury in septic patients and is potentially associated with left ventricular dias-
tolic dysfunction and poor outcome. Therefore, troponin should be proposed as a
biomarker that accurately detects myocardial dysfunction and provides prognostic
information in septic patients.

P715 Cardiac scintigraphy fails to add prognostic value in
patients with end-stage renal disease and significant
coronary artery disease

L.H.W. Gowdak1, F.J. De Paula2, J.C. Meneghetti1, L.A.M. Cesar1,
J.J.G. De Lima1. 1Heart Institute (InCor), University of São Paulo

Medical School, São Paulo, Brazil; 2Renal Transplant Unit, Div of Urology,
University of São Paulo Medical School, São Paulo, Brazil

Background: Patients (pt) with end-stage renal disease (ESRD) have an in-
creased risk of major adverse cardiovascular events (MACE), particularly due
to coronary artery disease (CAD). Therefore, it is imperative for pt with ESRD
to undergo cardiovascular assessment before their inclusion on waiting lists for
renal transplantation. Current guidelines recommend non-invasive testing for risk
stratification, and coronary angiography only in those with positive results. There
is controversial data regarding the appropriateness of this strategy.
Objective: To investigate the value of cardiac scintigraphy in addition to coronary
angiography in predicting the occurrence of MACE in pt with ESRD.
Methods: 479 pt with ESRD on dialysis (56±9 years-old, 69% men, 45% with
diabetes) at high-risk for CAD were prospectively enrolled. All pt underwent
myocardial perfusion assessment by cardiac scintigraphy (SPECT with 99mTc-
Sestamibi) with dipyridamole, and coronary angiography, regardless of symptoms
or results of non-invasive tests. The median follow-up was 25 months (range=1 to
107). Kaplan-Meier curves were constructed for the primary endpoint (probability
of survival free of fatal/non-fatal MACE) based on the combined results of cardiac
scintigraphy and coronary angiography.
Results: There were 130 (27.0%) fatal/non-fatal MACE; 234 (48.8%) pt had at
least one vessel with stenosis ≥ 70%. In pt with significant CAD, the relative risk
of MACE was 2.4 (1.6 – 3.7) compared with pt without significant CAD (P<0.001).
In pt with significant CAD, there was no additional increment in the incidence of
MACE in pt with myocardial perfusion defects (n=54/151 or 35.8%) compared
with pt with normal myocardial scans (n=30/83 or 36.1%) [RR = 0.98; 95%CI
0.56 – 1.72; P=1.00). On the other hand, in pt without significant CAD (n=245),
any myocardial perfusion defect significantly increased the risk of MACE (2.6 [1.4
– 5.0]; P=0.006).
Conclusions: In pt with ESRD and high-risk for CAD, cardiac scintigraphy fails to
add prognostic value to pt who have significant CAD by coronary angiography as-
sessment. In this special group of pt, the coronary atherosclerotic burden seems
to be a stronger predictor of MACE than myocardial ischemia. This information
might be useful when cardiologists are called upon to assess the risk of MACE in
pt with ESRD.

P716 Incidence, clinical feature and Long-term outcomes of
insignificant abnormal coronary spasm during
ergonovine provoked coronary angiography

S.Y. Yoo, S.S. Cheong, D.H. Shin, C.K. Lee, J.K. Jang. University of
Ulsan College of Medicine, Gangneung Asan Hospital, Gangneung,

Korea, Republic of

Background: Although the sensitivity and specificity of ergonovine provoked
coronary angiography (ErgCAG) were reported to both high in patients with vari-
ant angina and high disease activity, it is not well known about the patients who
have abnormal coronary spasm but not positive for ErgCAG.
Methods: 1,178 consecutive patients who underwent ErgCAG were included
(754 men, 55±11 years). We divided the patients with three groups according to
the result of ErgCAG; negative (group 1, n=719), intermediate (group 2, n=156,
and positive (group 3, n=303), and compared the risk factors, angiographic find-
ings, and MACEs between three groups. Angiographically insignificant abnormal
coronary spasms were defined as an "intermediate spasm"; diffuse or focal inter-
mediate spasm. MACEs were defined as cardiac death, MI and revascularization.
Results: More than one-third of suspected cases of variant angina by history tak-
ing had negative results of ErgCAG, and about one-third patients showed the in-
termediate spasm (Figure). The male gender, and calcium-channel blocker and/or
nitrate use during 30 months follow-up were more prevalent in group 2 and group
3 than group 1 (p<0.001). The rate of MACEs were not different between groups.
Cox regression analysis showed the more than intermediate organic stenosis to
be the only independent predictor of MACEs-free survival in all three groups (OR
4.143; 95% CI 1.966 – 8.731; p<0.001).

Results of provocation test.

Conclusion: The patients who have intermediate spasm during ErgCAG were
frequently observed, and they have been treated with calcium channel blockers
or nitrates for symptom or risk factor control considerably. Long-term clinical out-
come of the patients with intermediate spasm was favorable and more than inter-
mediate disease was the only independent risk factors for MACEs-free survival.

P717 Differential prognostic effect of revascularization
according to cardiovascular comorbidity in high-risk
non ST-segment elevation acute coronary syndrome

P. Palau Sampio, J. Nunez, J. Sanchis, O. Husser, V. Bodi, P. Minana,
E. Nunez, P. Merlos, A. Llacer. Cardiology Departament, Hospital

Clínic Universitari de Valencia, Valencia, Spain

Aim: Data on the effect of revascularization on outcome in patients presenting
with non ST-segment elevation acute coronary syndrome (NSTEACS) and sig-
nificant comorbidities are scarce due to underrepresentation of these patients in
available trials.
Methods: We included 1014 consecutive patients with high-risk NSTEACS (i.e.
elevated troponin and/or ST-segment depression). Cardiovascular comorbidity,
other than ischemic heart disease (CV-Co), was defined as the presence of at
least one of the following: history of stroke, heart failure, peripheral arterial dis-
ease or renal failure. The effect of revascularization on a combined endpoint of
long-term all-cause cause mortality or non-fatal myocardial infarction according
to the presence of comorbidities was evaluated using Cox regression analysis.
Results: 245 (24.2%) of the study group had history of CV-Co. A coronariogra-

Figure 1
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phy and a revascularization procedure was performed in 627 (61.8%) and 382
(37.7%) patients, respectively. During a median follow-up of 3 years (IQR: 1-
6), 393 (38.8%) patients reached the combined endpoint [273 deaths (26.9%)
and 206 myocardial infarctions (20.3%)]. Under a multivariate context, a differ-
ential prognostic effect attributable to revascularization was observed according
CV-Co (p for interaction = 0.006); thus, revascularization was associated with a
greater prognostic benefit in patients with CV-Co (HR=0.32; CI 95%: 0-18-0.56,
p<0.001) - figure 1a, compared to those with no CV-Co (HR=0.75; CI 95%: 0.56-
1.01, p=0.054) - figure1b.
Conclusions: In patients with high-risk NSTEACS, revascularized subjects with
CV-Co display a significant larger long-term death/MI risk reduction compared to
patients without CV-Co.

HYPERTENSION ETHNIC GROUP AND DIET

P719 Hypertension control in a large cohort of patients in
Poland - preliminary results of the Pol-Fokus study

A. Prejbisz1, J. Gasowski2, M. Klocek2, R. Topor-Madry2 ,
W. Lesniak2, R. Jaeschke3, E. Wiercinska4, K. Kawecka-Jaszcz2,
K. Narkiewicz5, A. Januszewicz1 . 1Institute of Cardiology, Warsaw,

Poland; 2Medical College, Jagiellonian University, Cracow, Poland, Poland;
3McMaster University, Hamilton, Canada; 4IBMed, Institute of Medical Studies,
Cracow, Poland; 5Medical University of Gdansk, Gdansk, Poland

Purpose: In surveys performed in the past decade hypertension control in Poland
was below the average control in the EU countries. Therefore the aim of the study
was to establish the current hypertension control rate in pharmacologically treated
patients in Poland.
Methods: In the ongoing, cross-sectional questionnaire-based observational
study (the Pol-Fokus study) we have included 5556 hypertensive patients (54,1%
females, mean age 63,1±12,9 years) attending a routine visit in primary (4122
patients) or specialist care (1434 patients). Physicians participating in the study
were selected in a way providing representative sample of doctors and patients for
each of Poland’s provinces and each size of town. The included patients had to be
≥ 18 years old and had to be treated for at least 12 months with antihypertensive
drugs. Blood pressure (BP) was measured twice in a seated position according
to ESH/ESC guidelines and mean value was calculated. The hypertension con-
trol was defined as BP level below 140/90 mm Hg. Selected demographical and
clinical data were evaluated.
Results: In the studied group mean BP was 140±17/84±10 mm Hg, and the
hypertension control rate was 53,2%. There were no significant differences in
control rates between primary care and specialist care patients. Patients with di-
abetes as well as patients with coronary artery disease (CAD) had higher hyper-
tension control rate in comparison with patients without these diseases (63,9%
vs. 49,0%; p<0,001 and 56,5% vs. 51,7%; p=0,001 for diabetes and CAD re-
spectively). There were no differences in gender and age between patients with
or without good BP control. Patients with obesity (BMI ≥ 30 kg/m2) were char-
acterized by higher rate of BP control as compared with patients without obesity
(56,0% vs 50,6%; p<0,001).
Conclusion: Our results show that 53,2% of hypertensive patients treated for at
least one year achieved blood pressure control. Among them higher control rate
was observed in patients at higher cardiovascular risk.

P720 Factors influencing awareness, treatment and control
of hypertension in urban Thai population

S. Rungaramsin, P. Vathesatogkit, P. Sritara, S. Tanomsup. Faculty
of Medicine Ramathibodi Hospital-Department of Medicine of Mahidol
University, Bangkok, Thailand

Background: Lowering high blood pressure to recommended values is crucial in
reducing cardiovascular risk. Despite knowing that, several studies have reported
a substantial amount of unawareness, untreated and uncontrolled hypertension
(HTN) in real world situation. Age, gender and socioeconomic status (SES) are
among the risk factors for disparity in treatment of hypertension. We use the base-
line data from two waves of a longitudinal cohort study in 1985 and 2009 to eval-
uate the disparity and evolution of risk association.
Objective: To explore factors influencing awareness, treatment and control of
hypertension in a cohort of urban Thai population.
Methods: Participants from the electricity generating authority of Thailand
(EGAT) 1 and EGAT 3 study who completed the questionnaire, physical exam-
ination and blood tests in 1985 and 2009 were enrolled (n = 3,499 and 2,070
respectively). Prevalence of HTN, HTN awareness, treatment and control were
analyzed. Age, gender, presence of co-morbidity, educational attainment and in-
come level were considered as confounding factors for awareness and treatment.
While in controlled HTN, body mass index, alcohol consumption and exercise
were added. Statistical analysis was performed using multiple logistic regression
and Chi-square.
Results: Prevalence of hypertension was rising from 22% in 1985 to 27% in 2009
(p 0.03). Prevalence of unawareness dropped from 59% to 51% (p 0.004), ac-
companying by a substantial rise in the proportion of subjects receiving treatment
(from 32% in 1985 to 40% in 2009, p 0.002). Despite the improvements in disease

awareness and treatment, the percentage of controlled HTN remained low (43%
and 40%, p 0.50). Older age and presence of co-morbidity significantly related
to higher awareness of hypertension (Odd ratio (OR) 2.1 and 2.0 in 1985 and
OR 1.8 and 6.1 in 2009 respectively, all p<0.005). Education and income were
not related to disparity in awareness, treatment and controlled of hypertension in
both years (all p ns).
Conclusions: Hypertension awareness and treatment have been improving over
24-year period. Controlled hypertension remains below half. Older age and pres-
ence of co-morbidity significantly increase awareness of hypertension in both
years. There is no new emerging risk for disparity in treatment detected. High-
intensity health promotion in this workforce may overcome the effect of socioeco-
nomic status on awareness and treatment inequality in this population.

P721 Prevalence of hypertension in Brazil over the past
three decades: a systematic review with meta-analysis

S. Fuchs, R. Picon, G. Riegel, L.B. Moreira, F.D. Fuchs. Universidade
Federal do Rio Grande do Sul, Porto Alegre, Brazil

Background: Hypertension has become a major public health concern
among developing countries with ever growing prevalence of the disease over the
past few decades. Nevertheless, emerging nations, such as Brazil, lack data on
national prevalence of hypertension obtained on well designed population-based
studies.
Purpose: To estimate the prevalence of hypertension among the adult Brazilian
population.
Methods: Published cross-sectional and cohort studies conducted from 1980 to
2010 were independently identified by two reviewers, with no language restriction,
in the PubMed, Embase, LILACS, and Scielo electronic databases. Unpublished
studies were searched in the CAPES electronic thesis database. Hypertension
was defined by 7-JNC criteria of blood pressure ≥140/90 mmHg or use of blood
pressure lowering medication, and self-reported hypertension through home or
telephone surveys.
Results: Database searches retrieved 710 results, 57 PhD thesis, and relevant
articles, adding 599 results after duplicated publications were removed. Screen-
ing of titles and abstracts excluded 444 articles, and full-text screening, additional
108, leaving 47 eligible studies. A third party excluded another 5 results based on
studies with poor execution or design flaws, leaving 42 final articles comprising
over 124 thousand individuals. In the 1980’s, national prevalence of hyperten-
sion, defined by blood pressure measurement or use of lowering medication, was
35.9% (95% CI 28.4 – 44.2%); 45.1% (95% CI 40.0 – 50.4%) and 34.6% (95% CI
23.7 – 47.5%) among men and women, respectively. In the 1990’s the prevalence
was 28.5% (95%CI 21.4 – 36.9%); 24.6% (95% CI 15.5 – 36.6%) among men
and 23.0% (95% CI 14.5 – 34.3%) among women. In the 2000’s, the prevalence
rates were 29,6% (95% CI 26,3 – 32,9%); 29.4 (95% CI 24.1 – 35.3%) in men
and 25.8% (95% CI 20.5 – 31.9%) in women. On the other side, in the 2000’s, the
prevalence of self-reported hypertension on telephone surveys was 20.6% (95%
CI 19.0 – 22.4%); 18.6% (95% CI 17.4 – 19.9%) in men and 23.2% (95% CI 21.1
– 25.4%) in women, while self-reported prevalence on home surveys was 25.2%
(95% CI 23.3 – 27.2%); 15.8% (95% CI 11.7 – 21.0%) in men and 23.4% (95%
CI 16.6 – 31.9%) in women.
Conclusions: This meta-analysis was the first to summarize prevalence rates of
hypertension for all Brazilian regions over time. Steady estimates were detected
over three decades in accordance with international data on hypertension preva-
lence.

P722 Renin-angiotensin-aldosterone system polymorphisms
in resistant arterial hypertension: a genetic risk score
for adverse cardiovascular events - GENHART-RIO
study

P.R. Benchimol Barbosa1, P.C. Silva2, I. Cordovil3, J. Barbosa-Filho2.
1State University of Rio de Janeiro (UERJ), Rio de Janeiro, Brazil; 2Gama
Filho University, Rio de Janeiro, Brazil; 3National Institute of Cardiology, Rio De
Janeiro, Brazil

Introduction: Renin-angiotensin-aldosterone system (RAAS) regulates circadian
arterial pressure fluctuation and may influence end organ damage in resistant
arterial hypertension (RAH). The aim of this study was to investigate, in subjects
with RAH in a South American city: 1) Adverse cardiovascular events defined
as a composite of fatal and non-fatal stroke and/or acute myocardial infarction
(AMI); and 2) to develop a RAAS polymorphism-based risk score for adverse
cardiovascular events.
Methods: From 2000 to 2006, two hundred and twelve subjects under inves-
tigation for RAH were admitted. All received standard drug therapy aiming at
achieving office BP <140/90mmHg, and were re-evaluated one month later, in-
cluding 24h ambulatory arterial pressure monitoring. In this group, 65% were
found to have RAH and 35% pseudo-RAH. Secondary causes of RAH were
excluded. Subjects were followed at scheduled clinical visits. Eighty eight sub-
jects (age 58±10 y.o, 58 women) underwent RAAS polymorphism genotyp-
ing: renin (G1051A), angiotensinogen (M235T), angiotensin II type 1 receptor
(A1166C) and aldosterone synthase (C344T). Hypertension onset and cardio-
vascular events prior to admission were investigated by interview and review of
medical records. During follow-up, a composite of fatal and nonfatal stroke and/or
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AMI was assessed. Hypertension burden time (HBT) was defined as time from
hypertension onset to end of follow-up. A polygenic score (GEN) based on al-
lele risk was composed for each polymorphism (zero [low risk homozygosis], 1
[heterozygosis] to 2 [high risk homozygosis]), and summed up. Cox proportional-
hazard model assessed both RAH and RAAS polymorphisms for adverse events.
(α<0.05)
Results: During a median HBT of 26 years, 40 subjects reached endpoint. Hardy-
Weinberg equilibrium was observed in all polymorphism. In univariate model, all
polymorphisms were predictors for end point and entered GEN. Optimal cutoff
for GEN was >3 (AUC=0.66; p=0.006). In multivariate model, RAH and GEN>3
were independent predictors for composite endpoint (RAH: Hazard ratio [HR] 2.3;
95%CI [1.1-5.0]; p=0.027; and GEN>3: HR 3.4; 95%CI [1.2-9.6]; p=0.020). No
significant interaction was found (p=0.92). No significant differences according to
age, gender, HBT, Framingham score, 24hsystolic and 24hdiastolic blood pres-
sures were found for GEN >3 or ≤3. In 1,000 bootstraps, HR for RAH and GEN
were, respectively, (mean±SD) 2.2±0.2 and 3.2±0.2 (both p<0.001).
Conclusion: RAH determines an increased risk for stroke and AMI. Polygenic
RAAS-based score independently identifies hypertensive subjects at higher risk
for adverse cardiovascular events.

P723 In-hospital complications and one-year outcome of
acute coronary syndrome in hypertensive subjects;
findings from the 2nd Gulf Registry of Acute Cardiac
Events (Gulf-RACE 2)

W.M. Ali1, K.F. Alhabib2, A. Al-Motarreb1, A. Hersi1, H. Al Faleh1,
S. Al Saif1, J. Al-Lawati1, K. Sulaiman1, A. Al-Shiek-Ali1, J. Al Suwaidi1. 1Hamad
Medical Corporation, Doha, Qatar; 2King Fahad Cardiac Centre, RIYADH, Saudi
Arabia

Aims: This study to investigate the in-hospital complications and one-year out-
come of systemic hypertension (HTN) in patients with acute coronary syndrome
(ACS).
Methods and results: Data was collected from October 2008 to June 2009 from
6 Middle Eastern adjusted countries, 7,847 consecutive patients admitted with
ACS were enrolled in this study. HTN patients represented 47.7% of the recruited
patients. HTN was more prevalent in women than in men (66.5% vs. 42.7), among
Arabs when compared to Asians and with advancing age. HTN patients were
older and more likely to have other cardiovascular risk factors, prior history of
coronary artery disease and prior episodes of heart failure when compared to
non-HTN patients. Patients with HTN were more likely to present with dyspnoea
and advanced killip class when compared to non-HTN patients. Overall in ACS,
patients with HTN were more likely to develop heart failure, recurrent ischemia,
stroke and atrial fibrillation when compared to non-HTN patients. Among HTN
patients, the mortality rate was increased only among those who were admitted
with ST-elevation myocardial infarction (STEMI) when compared to non-HTN pa-
tients. After adjustment for baseline variables; HTN was an independent factor for
heart failure (OR=1.314, 95%CI: 1.045-1.652, p=0.02) and stroke (OR= 2.467,
95%CI: 1.114-5.467, p=0.02). After adjustment for baseline variables, there were
no significant differences in mortality rates in HTN ACS patients when stratified
according to gender, age or ethnicity.

In-hospital mortality rates by ACS types.

Conclusion: HTN is highly prevalent among Middle-Eastern patients with ACS
particularly in women, Arab ethnicity and older age. HTN was independently as-
sociated with increased risk of heart failure and stroke. In STEMI, HTN was as-
sociated with higher risk of in-hospital mortality and stroke.

P724 Communuty based analysis of the genetic risk factors
for essential hypertension in Japanese

M. Eto1, T. Aonuma1, M. Okayama2, M. Kumada2, R. Uehara3,
Y. Nakamura3, E. Kajii2. 1Wakuya Medical and Welfare Center,
Wakuya, Japan; 2Jichi Medical University, Division of Community and

Family Medicine, Center for Community Medicine, Shimotsuke, Japan; 3Jichi
Medical University, Department of Public Health, Shimotsuke, Japan

Purpose: Essential hypertension (HT) is considered to be a multifactorial disease
resulting from the combined influence of environmental and genetic factors, es-
pecially single nucleotide polymorphisms (SNPs). There are gender, ethnic/racial
and geographic differences in the frequency of SNPs. The aim of this study was
to identify SNPs responsible for HT in a case-control study of community-based
patients in Japan.
Methods: Genotyping of 30 SNPs on different candidate genes was performed
in Jichi Medical University. We genotyped 189 HT patients (94 males) and 245
healthy controls (79 males) who live in town of Wakuya, agricultural area, Japan.
Diagnosis of HT was based on blood pressure�140/90 mmHg. All subjects were
divided into groups stratified by gender and age (�49 or �50). In each group,
case-control study was performed. The effect of each SNP on HT was analyzed
by logistic regression model. Odds of minor homozygote and heterozygote were
compared with that of major homozygote as reference genotype.
Results: In men aged 50 years and over, genotypes having minor alleles of
ALDH2, PON1, UCP2, EDN1, PRKAA2 and RETN were related to decreased
risk of HT. In women aged 50 years and over, genotype having minor allele of
AGT was related to decreased risk of HT, but that of TNFRSF1B was related to
increased risk of HT. In women under age 49 years, genotype having minor al-
lele of UCP2 was related to decreased risk of HT, but that of NPY was related to
increased risk of HT.
Conclusions: Our findings show that the genetic risk factors associated with
essential hypertension vary based on gender and age. In a Japanese population,
minor alleles of NPY and TNFRSFIB may be risk alleles.

P725 Angiotensin converting enzyme I/D polymorphism
impacts left ventricular remodeling in resistant arterial
hypertension - GENHART-RIO study

P.C. Silva1, P.R. Benchimol Barbosa2, I. Cordovil3, J. Barbosa-Filho1.
1Gama Filho University, Rio de Janeiro, Brazil; 2Military Fire

Department of Rio de Janeiro, Rio de Janeiro, Brazil; 3National Institute of
Cardiology, Rio De Janeiro, Brazil

Introduction: Angiotensin converting enzyme (ACE) I/D polymorphism influ-
ences circadian arterial pressure control and has impact on myocardial hyper-
trophy. Resistant arterial hypertension (RAH) is a clinical setting likely to develop
end-organ damage. The aim of this study was to investigate the association be-
tween ACE I/D polymorphism and left ventricular remodeling in RAH.
Methods: Two hundred and twelve subjects under investigation for RAH were
admitted. All received standard drug therapy aiming at achieving <140/90mmHg,
and were re-evaluated one month later, including 24h ambulatory arterial pres-
sure monitoring (mean 24hsystolic BP and systolic nocturnal fall), 1D/2D TT
echocardiogram (left ventricular mass index[LVMI]), serum creatinine, plasmatic
B-type natriuretic peptide (BNP), body mass index (BMI) and Keith-Wagener-
Baker fundoscopy classification (KWB). In this group, 65% were found to have
RAH and 35% pseudo-RAH. Secondary causes of RAH were excluded. Eighty
eight subjects (age 58±10 y.o, 58 women) underwent ACE I/D genotyping by
extracting DNA from peripheral leukocytes and applying PCR technique. Hyper-
tension burden time (HBT) was defined as time from hypertension onset to admis-
sion. Kruskal-Wallis analyzed continuous and chi-squared test analyzed discrete
variables. ANCOVA tested for factors interaction. Data is presented as mean±SD
or percentage. (α<0.05)
Results: Hardy-Weinberg equilibrium was confirmed in ACE I/D polymorphism
(observed vs expected genotype absolute frequency [n]: II:16 vs 15.8; ID:42 vs
43.1; DD:30 vs 29.1; p=0.73). According to II, ID and DD genotypes, LVMI was
183±39 g/m2, 168±53 g/m2 and 207±68 g/m2 (p=0.03), respectively. No differ-
ences regarding to mean 24hsystolic BP (II:140±26 mmHg; ID:144±23 mmHg;
DD:142±27mmHg; p=0.80), nocturnal fall (II:6.2±7.5 mmHg; ID:6.9±7.1 mmHg;
DD:5.1±5.9mmHg; p=0.66), HBT (II:14±8 years; ID:14±7 years; DD:13±9
years; p=0.74), serum creatinine (II:89±14 μmol/L; ID:84±27 μmol/L; DD:80±23
μmol/L; p=0.23), plasmatic BNP (II:89±58 ng/L; ID:40±40 ng/L; DD:47±44 ng/L;
p=0.12), BMI (II:30±4 kg/m2; ID:31±5 kg/m2; DD:31±5 kg/m2; p=0.74) and KWB
(class III: II:43%; ID:52%; DD:42%; p=0.50) were found. No significant interaction
between LVMI and each analyzed factor (LVMI vs: 24hsystolic BP p=0.07; noctur-
nal fall p=0.27; HBT p=0.76; serum creatinine p=0.78; BNP p=0.99; BMI p=0.07;
KWB p=0.20) was found.
Conclusion: ACE I/D polymorphism impacts left ventricular remodeling in sub-
jects with RAH independently of mean 24h systolic blood pressure, nocturnal fall,
hypertension burden time, cardiac and kidney functions, BMI and retinal vascular
damage.
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P726 Cardiac, vascular and renal damage as predictors for
the incidence of new-onset atrial fibrillation in essential
hypertensives. A Greek 6-year prospective study

A. Kasiakogias, C. Tsioufis, D. Tsiachris, I. Bafakis, M. Almyroudi,
M. Giakoumis, K. Kintis, I. Andrikou, I. Anastasopoulos, C. Stefanadis.

First Cardiology Clinic, University of Athens,Hippokration Hospital, Athens,
Greece

Purpose: Evaluation of hypertension-related organ damage is considered a very
important tool in order to assess total cardiovascular (CV) risk, because asymp-
tomatic alterations of the CV system and the kidney are crucial intermediate
stages in the disease continuum that links hypertension to CV events and death.
In the present study, we investigated the predictive value of CV and renal damage
for the incidence of new-onset atrial fibrillation (AF) in essential hypertensives.
Methods: We prospectively followed up for a median period of 6 years (IQ 5-6.6
years) 782 uncomplicated hypertensives without history of AF episodes (aged
58.1±10 years). All subjects had at least one visit annually and at entry under-
went complete echocardiographic study, including left ventricular diastolic func-
tion evaluation by means of transmitral flow (E, A, E/A ratio) and tissue Doppler
imaging (Em, Am), as well as carotid – femoral PWV measurement by a comput-
erized device (Complior SP). Metabolic profile, serum creatinine levels (sCr) and
estimated creatinine clearance (CrCl) (according to Cockroft-Gault formula) were
assessed from a morning blood sample. CKD was defined based on estimated
CrCl between 15 and 59 ml/min.
Results: The incidence of new-onset AF over the whole follow-up period was
5% (22 patients with paroxysmal AF and 17 patients with permanent AF). Pa-
tients with new-onset AF compared to those without were older (by 9 years,
p<0.001) and exhibited at baseline higher office pulse pressure (by 7.4mmHg,
p=0.002), waist circumference (by 3cm, p=0.048), left ventricular mass index (by
13.8 g/m2, p=0.002), left atrium diameter (by 4.2mm, p<0.001) and E/Em ratio
(13±6.3 vs. 10.6±4.6, p=0.037), while no difference was observed with respect
to gender, baseline diabetes status and body mass index. Moreover, hyperten-
sives with new-onset AF compared with those without had at baseline increased
PWV (by 0.85m/s, p=0.014) and decreased CrCl (by 13.7ml/min, p=0.006) along
with higher prevalence of CKD (27.8% vs. 12.8%, p=0.01). By applying multi-
variate Cox regression analysis age (HR 1.076, p<0.001), left ventricular mass
index (HR 1.015, p=0.013) and LA diameter (HR 1.201, p<0.001) turned out to
be independently associated with the incidence of new-onset AF.
Conclusions: Uncomplicated hypertensives with new-onset AF are character-
ized adverse structural and functional cardiac adaptations, aortic stiffening and
impaired renal function. Alterations in cardiac structure are considered the more
powerful predictors of new-onset AF in the setting of essential hypertension.

P727 Increasing prevalence of hypertension and myocardial
infarction amongst young patients in the UK

R. Potluri1, D. Lavu2, A. Natalwala3, N. Lavu4, H. Uppal3,
L. Shanthakumar1 . 1University of Manchester, Manchester, United
Kingdom; 2Royal Preston Hospital, Preston, United Kingdom;

3University of Birmingham, Birmingham, United Kingdom; 4Deccan College of
Medical Sciences, Hyderabad, India

Introduction-Hypertension is a major risk factor for Myocardial Infarctionwhich
account for over 3 million deaths in Europeevery year. Over the past few
years,Clinical practice in the UK has focused on the diagnosis and control of risk
factors such as Hypertensionto reduce the risk of Myocardial Infarction. Recent
evidence suggests thatMyocardial Infarction is affecting younger patients often
with no or singlefactors. We hypothesised an increasing prevalenceof Hyperten-
sion and Myocardial Infarction amongst young patients in the UK.
Methods-Anonymous information on patients with Hypertension attending alarge
multi-ethnic general hospital in Birmingham, UK in theperiod 2000-2007 was ob-
tained from the local health authority computerisedhospital activity analysis reg-
ister. We looked at the change in the prevalence ofhypertension according to
demographics and co-morbidities including myocardialinfarction were diagnosed
according to national guidelines.
Results-Between 2000-2007, of 101836 patients below the age of 50,there
were2762 (2.71%) patients with hypertension and showed year-on-year in-
creases (2000/01-1.52% to 2006/07-4.45%). Therewere increases amongst all
ethnic groups; Caucasians - 1.31% (2000/01) to 4.38% (2006/07); South-Asian -
2.81% (2000/01) to 6.84% (2006/07); Afro-Caribbean - 2.1% (2000/01) to 8.09%
(2006/07). 162 out of 2762 (5.8%) hypertensive patients developed myocardialin-
farction, also showing year-on-year increases (2000/01-5.3% to 2006/07-6.5%).
Conclusion-The prevalence of young patients below the age of 50 havingHyper-
tension has significantly increased over the last decade, corresponding toan in-
crease in myocardial infarction. This increase could be secondary to improved-
diagnosis and/or other contributing lifestyle and environmental factors such as-
increased stress, sedentary lifestyle, and unhealthy eating behaviours leadingto
the development of hypertension in young people. Further research is required to
delineate thecauses of hypertension amongst young people in the UK.

P728 Association between adiponectin T94G polymorphism
and resistant hypertension in the young-onset
hypertensives Chinese

T.H. Lin1, J.W.C. Chen2, S.J.L. Lin2, C.T.T. Ting3, J.H.C. Chen4,
W.H.P. Pan5, S.H.S. Sheu1. 1Kaohsiung Medical University Hospital,

Kaohsiung, Taiwan; 2Taipei Veterans General Hospital, Taipei, Taiwan; 3Taichung
Veteran General Hospital, Taichung, Taiwan; 4National Cheng Kung University
Hospital, Department of Internal Medicine, Tainan, Taiwan; 5Academia Sinica,
Taipei, Taiwan

Background: The young-onset primary hypertensives (YPHs) with resistant hy-
pertension (RH) would have higher long-term cardiovascular risk. Adiponectin
is a major adipocytokine and associated with level of blood pressure (BP). The
present study examined whether functional adiponectin T94G polymorphism is
associated with RH in the YPHs.
Method: We had carried out an association study (Academia Sinica Collabora-
tive Study on Hypertension Genetics in Non-Aboriginal Taiwanese) to compare
genotype information between YPHs (�50 years old) and normotensive controls.
Finally 1131 YPHs were enrolled. Among them, 861 subjects with detailed genetic
data were enrolled in the present study. The resistant hypertension was defined
as need of at least 3 drugs including a diuretic to control BP. Gene polymorphisms
were analyzed by polymerase chain reaction.
Result: The YPHs with RH (n = 54) were older and had higher waist, triglyceride,
BUN, creatinine, uric acid, aldosterone, C-reactive protein (CRP) and fibrinogen.
For the adiponectin T94G polymorphism in the allelic model, the odds ratio (OR)
of RH was 2.45 (p=0.001) and there is a linear relationship between allele num-
bers and presence of RH (p=0.001). The binary regression analysis indicated that
T94G polymorphism (OR = 2.766, 95% CI = 1.434-5.338, p=0.002), age (OR =
1.103, CI = 1.040-1.169, p=0.001), uric acid (OR = 1.322, 95% CI = 1.126-1.552,
p=0.001), CRP (OR = 2.769, 95% CI = 1.535-4.992, p=0.001) and aldosterone
(OR = 1.004, 95% CI = 1.002-1.006, p<0.001) were independently associated
with the presence of RH.
Conclusion: In the Chinese population we found adiponectin T94G polymor-
phism is associated with RH in the YPHs.

P729 Regional differences in hypertension and obesity
among France overseas territories

J. Inamo1, L. Larifla2, D. Smadja1, B. Balkau3, A. Atallah2. 1University
Hospital of Fort de France, Department of Cardiology, Fort de France,
France; 2Hopital, pointe a pitre, Guadeloupe; 3Inserm U970 - Paris

Descartes University, Paris, France

Methods: A prospective population-based survey of 2418 adults from Guade-
loupe, Martinique, French-Guiana, and French-Polynesia, four FOT. Hypertension
was defined as BP >140/90 mmHg or current use of anti-hypertensive medica-
tions. Obesity was defined as body mass index >30kg/m2.
Results: The prevalence of hypertension was lower in French-Guyana (18%)
than in the other territories: Guadeloupe (29%), Martinique (28%), and French-
Polynesia (24%). With Guadeloupe as the reference group, age and gender-
adjusted odds-ratio of hypertension in French-Guyana was 0.6 [0.5-0.8]. Aware-
ness was lower in French-Polynesia (50%, adjusted odds-ratio 0.6 [0.3-0.9]), as
was treatment of hypertension (32%, adjusted odds-ratio 0.3 [0.2-0.6]). Control
of hypertension was lower in French-Polynesia (9%, adjusted odds-ratio 0.3 [0.2-
0.6]) compared to the other territories (30 to 32%). French-Polynesia had the high-
est prevalence of obesity (33%, adjusted odds-ratio 2.0 [1.5–2.6]), compared to
the other territories (18 to 23%), and the largest Population Attributable Fraction of
hypertension due to obesity (36%), compared to Guadeloupe (18%), Martinique
(20%), and French-Guyana (28%)
Conclusion: Wide differences are found in the prevalence of obesity and hyper-
tension, and in management of hypertension. Obesity appears a key target to
reduce hypertension

P730 Young and middle-aged hungarians have much higher
blood pressure compared to Canadians - a potential
contributor to the high CV mortality and stroke risk in
hungary

S. Steiner1, E. Helis1, L. Chen1, P. Turton1, F. Leenen1 , G. Abraham2,
P. Legrady2 , S. Sonkodi2, B. Sonkodi3 , G.J. Fodor1 . 1University of Ottawa Heart
Institute, Ottawa, Canada; 2SZTE, AOK, I. Belgyógyászati Klinika, Szeged,
Hungary; 3OXIVIT Medical Group, Budapest, Hungary

Purpose: Hungary has one of the highest cardiovascular (CV) mortality and
stroke rates in Europe. Data from two recent blood pressure (BP) screening
projects in Hungary and Canada provided us with the opportunity to compare
potential differences in the prevalence of hypertension and other key CV risk fac-
tors between these countries.
Methods: The cross-sectional Ontario blood pressure (ON-BP) study examined
a randomly selected population sample of 2551 residents of Ontario. In Hungary,
a total of 1000 bank employees were screened for the presence of CV risk fac-
tors. BP measurements were performed identically in both cohorts using BpTRU-
instruments. For this inter-country analysis, we selected 880 white Caucasian
Canadians between the age of 20-60 years, who had a ‘white collar’ occupa-
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tion and, thus, were comparable to the Hungarian bank employees. Hypertension
was defined by elevated BP measurement (systolic BP ≥140 and/or diastolic BP
≥90mmHg) or current intake of antihypertensive medication.
Results: The Ontario study population was on average 10 years older with a
higher rate of obesity, diabetes and high cholesterol. Smoking was more prevalent
among Hungarians (29.4% vs. 22.5%, P<0.001). Despite being younger, Hungar-
ians exhibited significantly higher SBP (mean±SD: 121.3±14.3 vs. 111.6±14.1,
P<0.001) and DBP (78.5±10.5 vs. 70.8±9.5, P<0.001), which remained signifi-
cant after adjustment for age and use of antihypertensives as well as sex and CV
risk factors. At any age group, hypertension prevalence was significantly higher
among Hungarians (see Table, P=0.03 with adjustment for sex, BMI, smoking,
high cholesterol, diabetes, heart rate).

Hypertension prevalence according to age

Age group Hungarian study ON-BP study

20–29y 55 (12.6%) 1 (0.9%)
30–39y 57 (15.0%) 7 (3.5%)
40–49y 41 (31.1%) 43 (15.0%)
50–62y 20 (40.8%) 89 (32.0%)

Conclusion: The increased prevalence of hypertension among young and
middle-aged Hungarians compared to Canadians could represent an essential
contributor to the high CV mortality and stroke rates in Hungary. These differ-
ences suggest that in Hungary, BP awareness, treatment and control require
improved medical attention and should be addressed early among young Hun-
garians.

P731 Salt sensitivity and elevated aldosterone/renin ratio are
additive risk factors for cardiovascular disease

T. Kisaka, R. Ozono, K. Nishioka, K. Noma, S. Kurisu, T. Ishida,
Y. Higashi, H. Yamamoto, T. Oshima, Y. Kihara. Hiroshima University,
Department of Cardiovascular Medicine, Hiroshima, Japan

Background: We recently found that increased plasma aldosterone/renin ratio
(ARR) is associated with future cardiovascular (CV) events. In the present study,
we investigated the interrelationship between salt sensitivity of blood pressure
(SS) and ARR in Japanese patients with essential hypertension (EH).
Methods: Study design is a retrospective cohort study. The cohort consist of 96
EH patients whose ARR and SS were determined between 1984 and 1993 in a
hospitalized condition. SS was defined as elevation of mean blood pressure >10
mmHg after switching dietary NaCl from 3g to 20g/day for 1 week. Patients were
divided into 4 groups by fifty-percentile (ARR=55) and the presence of SS. The
incidence of major CV events were observed for 14 years in average.
Results: The numbers of patients classified as high ARR/SS (n=17), high
ARR/non-SS (n=31), low ARR/SS (n=18), and low ARR/non-SS (n=30), respec-
tively. The mean ARR values were significantly higher in SS than in non-SS pa-
tients (109±16 vs. 77±19, p<0.05). The morbidity of fatal and non-fatal CV events
were high in a order of high ARR/SS, high ARR/non-SS, low ARR/SS, and low
ARR/non-SS.(figure)

Cumulative survival rates of CV events.

Conclusions: SS and high ARR are additive risk factor for CV disease.

P732 Predictors of adequate control of hypertension among
chronic kidney disease patients

A.D. Javier, M.C. Acelajado-Valenor, M.C. Acelajado-Onoya. Philippine
General Hospital, Manila, Philippines

Objectives: We performed this study to describe the clinical profile of
adult patients with hypertension and CKD seen at the Nephrology Out-patient
Clinic of our institution, specifically, to compare the clinical characteristics of pa-
tients with controlled (<130/<80) versus uncontrolled (> or =130/> or = 80) hy-
pertension and to correlate the clinical characteristics with adequate BP control.
Design: Cross-Sectional Study
Participants: All patients with CKD seen in November 2010 were included. CKD
was defined as estimated glomerular filtration rate (GFR) <60 mL/min per 1.73
m2 or proteinuria (protein ≥ +1 on standard dipstick test for urine), for ≥ 3 months.

Primary outcome measure: Disease-specific BP Control (<130/80 mmHg)
Results: There were 142 patients included in this study. The proportion of pa-
tients with controlled BP by general definition (<140/90) and disease-specific def-
inition (<130/80) are 47.9% and 19.01%, respectively. The mean systolic blood
pressure was 134.37 (+18.31) mmHg and a mean diastolic blood pressure of
80.63 (+9.9). The most common etiology of the underlying renal disease was
hypertensive nephropathy (42.3%) and diabetic nephropathy (30.3%). Diabetes
mellitus was the most common associated co-morbid illness (41.5%). Most pa-
tients were at stage 5 CKD (31.7%). The mean serum creatinine was 342.95
mmol/L (+328.25). Mean lipid profiles show elevated triglycerides, acceptable
HDL, and high LDL. Univariate analysis revealed that, female gender (OR 0.41,
95% CI 0.17-0.99, p=0.049) was significantly associated with better BP control
while the use of dihydropyridine calcium-channel blockers (CCB) (OR 2.36, 95%
CI 1.00-5.54, p=0.040) and the presence of LVH (OR 6.21, 95% CI 1.69-22.78,
p=0.048) by 2DE were significantly associated with poor BP control. On multi-
variate analysis, none of the above mentioned clinical characteristics were signif-
icantly associated with BP control.
Conclusion: We have presented the clinical profile of out-patient adult hyper-
tensives with CKD at our institution. The disease-specific proportion of patients
with adequate BP control is 19.01%. Univariate analysis showed that the female
gender is associated with good BP control while LVH by 2DE, and the use of
dihydropyridine CCB were significantly associated with poor BP control. On mul-
tivariate analysis, no significant predictor of adequate BP control was identified
among the population studied.

P733 Current prescription of blood pressure lowering drugs
and adherence to treatment in Russian outpatients
with arterial hypertension

N. Pogosova, R.G. Oganov, I.E. Koltunov, O.Y. Sokolova, V.A. Vigodin.
National Center for Preventive Medicine, Moscow, Russian Federation

Purpose: To assess the current use of blood pressure lowering drugs and ad-
herence to treatment in outpatients with arterial hypertension (AH) in the Russian
Federation.
Methods: A multicenter study RELIF (REgularnoe Lechenie I proFilaktika) has
been performed in 20 big cities of Russia: in each city were randomly selected 5
polyclinics, in each policlinic – 5 general practitioners (GPs), each GP enrolled
5 consecutive pts with AH who came for a visit. Both pts and GP’s filled out
questionnaires containing information on risk factors, their targets achievement,
current drug regimen, adherence to treatment.
Results: A total of 2517 pts were enrolled. 1510 pts (59.99%) reported them-
selves to be adherent with their drug regimen which was defined as agreement
with 3 statements: "I take my drugs every day"; "I take drugs strictly in doses rec-
ommended by my physician"; "I do not miss any intake of my drugs". Angiotensin-
converting enzyme (ACE) inhibitors were the most frequently used class of an-
tihypertensive drugs. They were prescribed in 73.37% of pts; almost equally in
patients reporting themselves to be compliant or not compliant with their regimen
(respectively 74.83% and 71.40%, p<0.1). Second most used class were diuret-
ics (61.46% of pts), which were prescribed to adherent pts more often (65.13% vs
56.36%, p<0.001). Beta-blockers were prescribed in 44.71% pts (45.87% adher-
ent and 42.58% not adherent, ns). 25.06% of AH pts were on calcium antagonists,
which were associated with better compliance (28.13% vs 20.76%, p<0.001).
Angiotensin II receptors antagonists were used only in 6.49% of pts (respectively
6.88% and 5.93%, ns). 21.59% of pts received fixed-dose combinations of antihy-
pertensive drugs (23.38% of adherent and 18.86% of not adherent pts, p<0.01).
The efficacy of antihypertensive treatment was low: 70.39% of non-adherent pts
and 70.90% of adherent pts didn’t reach the blood pressure goals (ns).
Conclusions: Present study has shown a gap between general practice and Na-
tional (and European) standards for AH treatment. Poor adherence of patients
seems to be of concern, but it may be improved by certain drug choices as well
as by use of fixed-dose combinations.

P734 Snoring and obstructive sleep apnoea syndrome
among hypertensive Nigerians: prevalence and clinical
correlates

A. Akintunde, O.O. Okunola, R. Oluyombo, Y. Oladosu, O. Bankole,
O.G. Opadijo. LAUTECH Teaching Hospital, Osogbo, Nigeria

Purpose: Association between hypertension and sleep apnoea and/or snoring
has been described. The study aim to describe the prevalence of snoring and
OSA among hypertensive subjects in South Western, Nigeria.
Materials and methods: This was a descriptive study conducted at the Cardiol-
ogy clinic, South West Nigeria. One hundred consecutive hypertensive patients
were recruited from the clinic. The Berlin questionnaire and the Epworth sleepi-
ness scale (ESS) were used to determine excessive daytime sleepiness and the
risk of having OSA. Statistical analysis was done using SPSS 16.0. Data were
summarized as means ± S.D and percentages.
Results: The study participants consisted of 40 males (40.0%). The demographic
data were similar between both genders except that females had higher mean
body mass index than males. The prevalence of snoring was 50.0%. 52% were
categorized as being at high risk of having OSA. Snorers were more likely to be
older, males and to have a higher fasting blood sugar than non-snorers.96% of
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snorers reported excessive daytime somnolence as predicted by the ESS score
compared to 4% of non snorers. Prevalence of snoring was also higher among
overweight and obese hypertensive subjects than normal body mass index hy-
pertensive subjects.

Clinical and demographic characteristics

Variable Snorers (50) Non snorers (50) p

Age (years) 59.4±12.1 56.1±11.9 0.041*
SBP(mmHg) 141.9±21.2 134.9±14.1 0.0369*
DBP (mmHg) 82.2±13.4 83.4±10.7 0.778
FBS(mmol/l) 5.90±1.0 4.9±1.8 0.021*
ESS 8.74±3.9 7.1±4.7 0.0429*
BMI (kg/m2) 27.6±5.8 25.6±5.2 0.184
WHR 0.93±0.07 0.91±0.06 0.107
Proportion with ESS high risk of OSA 48 (96.0%) 2(4.0%) 0.000**

Key to table: SBP, systolic blood pressure; DBP, diastolic blood pressure; FBS, fasting blood
glucose; ESS, Epworth sleepiness score; BMI, body mass index; WHR, waist hip ratio; OSA,
obstructive sleep apnoea.

Conclusion: Snoring is common among hypertensive subjects in South West-
ern Nigeria. Clinically suspected OSA was similarly high in prevalence among
them. Early identification and management may reduce the cardiovascular risk of
hypertensive subjects.

P735 Coffee consumption has a less potent
acute-on-chronic effect on aortic stiffness and wave
reflections than caffeine

N. Ioakeimidis, C. Vlachopoulos, N. Alexopoulos, I. Dima, A. Gravos,
D. Terentes-Printzios, P. Xaplanteris, C. Stefanadis. Hippokration

General Hospital, Athens, Greece

Purpose: Both coffee and caffeine have an acute effect on arterial stiffness; how-
ever their acute-on-chronic effect has not been investigated.
Methods: The acute-on-chronic effect of a 2-week long, daily coffee or caffeine
was studied in 11 healthy volunteers receiving on 4 separate occasions: a) triple
espresso, b) decaffeinated triple espresso, c) 240mg of caffeine alone (amount
contained in a triple espresso) and d) placebo. Repeated measurements were
taken 30, 60, 90, 120 and 150 min. after drug administration at the first day (acute
study) and at the end of each treatment arm (acute-on-chronic study). Aortic stiff-
ness was evaluated with carotid-femoral pulse wave velocity (PWV) and wave
reflections with augmentation index (AIx) of the aortic pressure waveform.
Results: PWV and AIx did not change after the 2-week long daily consumption
of either coffee or decaffeinated coffee whereas, caffeine significantly increased
both PWV and AIx (maximal responses by 0.51 m/sec and 4.3%, respectively,
p<0.05 at the end of the treatment arm). The acute and acute-on-chronic effect of
decaffeinated coffee on arterial stiffness was not significant. Coffee with caffeine
induced a significant change in PWV and AIx values at the first day, however,
the acute-on-chronic effect was proportionally less significant (upper panel). On
the contrary there were not differences in PWV and AIx responses by caffeine
between the acute and acute-on-chronic study (lower panel).

Conclusions: Coffee consumption has a less potent acute-on-chronic effect on
aortic stiffness and wave reflections than caffeine. This finding indicates that sub-
stances other caffeine may partially counterbalance the active effect of caffeine
on the intrinsic properties of the elastic arteries already modified by a two-week
daily coffee administration.

P736 Adherence to the mediterranean diet and albuminuria
levels in adolescents: emerging data from the lyceum
leontio albuminuria (3L) study

K. Dimitriadis, C. Tsioufis, D. Tsiachris, D. Syrseloudis, A. Kasiakogias,
I. Andrikou, D. Psaltopoulou, D. Tousoulis, C. Stefanadis. First

Cardiology Clinic, University of Athens,Hippokration Hospital, Athens, Greece

Purpose: Mediterranean diet has favorable effects on the cardiovascular system,
while albuminuria is associated with atherosclerosis progression. The aim of the
study was to investigate the relationship of dietary habits with urinary albumin
excretion, expressed as the albumin to creatinine ratio (ACR), in a cohort of ado-
lescents.
Methods: A total of 365 adolescents 12-17 years of age [212 males, aged
13.9 years, office blood pressure (BP)=115/67 mmHg] that were included in the
Lyceum Leontio Albuminuria (3L) study were considered for analysis. In all partic-
ipants ACR values were determined in a morning spot urine and for each adoles-
cent a questionnaire was completed on lifestyle and socio-economic characteris-
tics. Moreover, the Mediterranean Diet Quality Index for children and adolescents
(KIDMED) was estimated and accordingly subjects were divided into those with
optimal (≥7), average (4-7) and low (<4) score.
Results: Only 6.8% of the participants had optimal KIDMED score, whereas
51.2% had an average and 42% had a low score. Participants with at least aver-
age KIDMED score (n=187) compared to those with low KIDMED score (n=153)
had higher body mass index (22.2 vs 21.4 kg/m2, p=0.043) and waist circum-
ference (77.6 vs 75.4 cm, p=0.044), spent more frequently time for sports ac-
tivities outside school (75.2% vs 58%, p=0.001), reported less consumption of
foods outside home (3% vs 14%, p<0.001) and less hours of watching television
(1.75 vs 2.05 hours, p=0.013). Moreover, those with at least average compared
to those with low KIDMED score exhibited higher systolic BP (117 vs 114 mmHg,
p=0.039), whereas had lower heart rate (84 vs 87 bpm, p=0.014) and ACR levels
(12.6 vs 20.5 mg/g, p=0.015). In the total population, ACR was associated with
age (r= -0.11, p=0.044), body mass index (r= -0.131, p=0.016), systolic BP (r=
-0.144, p=0.008) and KIDMED score (r= -0.111, p=0.041).
Conclusion: In adolescents there is an inverse relation of KIDMED score with
albuminuria and those who adhere to the Mediterranean diet exhibit lower levels
of ACR. However, the paradoxical associations of both ACR and KIDMED score
with obesity markers and BP levels suggest distinct mechanisms of albuminuria
development in adolescents.

P737 Binge drinking and blood pressure: cross-sectional
results of the HAPIEE study

M. Bobak1, K. Szafraniec2, S. Malyutina3, R. Kubinova4, M. Marmot1,
A. Pajak2. 1University College London, London, United Kingdom;
2Jagiellonian University, Krakow, Poland; 3Institute of Internal

Medicine, Novosibirsk, Russian Federation; 4National Institute of Public Health,
Prague, Czech Republic

Purpose: Current evidence on the effect of binge drinking on blood pressure is
sparse and inconsistent. We investigated whether binge drinking pattern influ-
ences blood pressure independently from drinking volume or whether it modifies
the effect of volume of drinking.
Methods: We used cross-sectional data from random urban population samples
of 7559 men and 7471 women aged 45-69 years, and not taking antihyperten-
sive medication, from Russia, Poland and Czech Republic. Annual alcohol intake,
drinking frequency and binge drinking (≥100 g in men and ≥60 g in women in
one session at least once a month) were estimated from graduated frequency
questionnaire. Blood pressure was analysed as continuous variables (systolic
and diastolic pressure) and a binary outcome of high blood pressure (≥140/90
mm Hg).
Results: The prevalence rates of binge drinking ranged from 12% in Poland to
32% in Russia in men, and from 1.2% in Russia to 3.4% in the Czech Republic in
women. In men, the odds ratio of high blood pressure for binge drinking was 1.62
(95% CI 1.45-1.82) after controlling for age, country, body mass index, education
and smoking; additional adjustment for annual alcohol intake reduced it to 1.20
(1.03-1.39). Both annual alcohol intake and drinking frequency were strongly as-
sociated with blood pressure in men. In women, the adjusted OR of high blood
pressure for binge drinking was 1.35 (1.12-1.62) and 1.31 (1.05-1.63) after ad-
ditional adjustment for annual intake. The effects of annual alcohol intake and
drinking frequency in women were less consistent than in men. Binge drinking
did not modify the effect of annual alcohol intake in either sex. Further adjustment
for day of week (to indirectly account for recent alcohol consumption) or for past
drinking did not change the results. Consuming alcohol as wine, beer or spirits
had similar effects. Results were similar across countries and in analyses using
systolic and diastolic blood pressure as continuous variables.
Conclusions: The independent effects of binge drinking were modest, binge
drinking did not modify the effect of the overall alcohol intake, and different alco-
holic beverages had similar effects on blood pressure. By contrast, blood pressure
was associated with the annual volume and frequency of drinking; the relationship
was particularly strong in men.
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P738 Blood pressure control in patients with coronary heart
disease is facilitated by fruit and vegetable intake

V. Heazlewood1, K. Kotseva2, E.L. Turner3 , D. Wood2. 1Caboolture
Hospital Queensland Health, Caboolture, Australia; 2Imperial College
London, National Heart & Lung Institute, London, United Kingdom;

3London School of Hygiene & Tropical Medicine, London, United Kingdom

Purpose: The aim of this study was to determine if there was a relationship be-
tween fruit and vegetable (FV) consumption and blood pressure (BP) outcomes
as continuous variables as well as the mean quantum of daily FV consumption
required to achieve BP targets.
Methods: This post-hoc analysis of the EUROACTION cluster randomised con-
trolled intervention trial concerned patients with coronary heart disease (CHD)
(n=942) enrolled in the intervention arm. The trial involved a multidisciplinary car-
diovascular disease prevention programme in 6 European countries, addressing
lifestyle and medical risk factor management. These patients were assessed af-
ter 12 months as to daily FV consumption (g per day) and BP outcomes. The
desirable BP target to be achieved was 140/90 mm Hg (or 130/85 in people with
diabetes) and FV target >400 g per day. An analysis was also performed with
reference to the individual study centre.
Results: A negative linear relationship was obtained for daily FV consumption
and diastolic (r -0.0797, p=0.0145) and systolic (r -0.0582, p=0.074) blood pres-
sures. Mean daily FV consumption in those achieving BP target was 583 g per
day, compared to 536 g per day in those not achieving BP target (mean differ-
ence -47 g per day, CI -83,-12, p=0.009). In patients with uncontrolled systolic BP
(>140), mean daily FV intake was 541 g per day, compared to 577 g per day in
those with systolic BP <140 (mean difference 36 g per day, CI -2,73, p=0.064).
Similarly for uncontrolled diastolic BP (>90), mean daily FV intake was 485 g per
day, compared to 576 g per day with controlled diastolic BP (mean difference 91
g per day, CI 35,148, p=0.002). Furthermore, countries demonstrating higher FV
target achievement also generally had higher prevalence of BP target achieve-
ment (p<0.001).
Conclusions: FV intake appears to favourably improve BP outcomes in a linear
fashion. BP target achievement in this patient group is associated with a mean
FV intake of around 580 g per day.

P739 (W)
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P740 Does obesity influence target organ damage and
outcomes in patients with malignant phase
hypertension?

A. Shantsila, D.A. Lane, D.G. Beevers, G.Y.H. Lip. City Hospital,
Centre for Cardiovascular Sciences, Birmingham, United Kingdom

Purpose: To investigate the impact of baseline body mass index (BMI) at presen-
tation on the primary outcome (death or dialysis) in patients with malignant phase
hypertension (MHT).
Methods: 184 patients [overall mean (SD) age 48 (13) years; 61% male; 62%
White-European; 20% African-Caribbean, 18% South-Asian] from the West Birm-
ingham MHT Register were included. The patients were grouped according their
BMI (Table). 93 primary outcomes occurred during a median (IQR) follow-up of
10.7 (5.8-18.6) years.
Results: There was no significant difference in baseline BMI by age or ethnicity
(Table). Overweight and obese patients included a larger proportion of females
and a lower proportion of smokers than those underweight or of normal weight.
Retinopathy (p=0.25), proteinuria (p=0.08), haematuria (p=0.56) and left ventric-
ular hypertrophy (p=0.14) were not significantly related to BMI (data not shown).
BMI was predictive of death or dialysis in univariate analyses [0.95 (0.90-1.00),
p=0.046] but multivariate analyses revealed that only baseline age [odds ratio
(95% confidence intervals) 1.06 (1.03-1.09), p<0.001], smoking [2.89 (1.40-5.92),
p=0.004], and creatinine level [1.011 (1.005-1.017), p=0.001] independently pre-
dicted death or dialysis.

Baseline characteristics by BMI in MHT

Mean (SD); n (%) Underweight Normal Overweight Obese p-value
[BMI <21] [BMI 21.1-25.0] [BMI 25.1-29.9] [BMI ≥30.0]

(n=16) (n=50) (n=66) (n=52)

Age, years 46±13 51±15 49±11 45±13 0.20
Male 10 (63) 37 (74) 43 (65) 23 (44) 0.017
White-European 10 (62) 34 (68) 41 (62) 29 (56) For ethnicity

0.14
African-Caribbean 0 (0) 11 (22) 14 (21) 12 (23)
South-Asian 6 (38) 5(10) 11 (17) 11 (21)
Smokers (at baseline) 10 (67) 29 (58) 26 (39) 16 (31) 0.01
SBP, mmHg 226±44 230±30 233±30 231±34 0.91
DPB, mmHg 147±15 144±20 141±19 146±19 0.42
Creatinine, mmol/L 150 (121-213) 133 (109-198) 127 (97-173) 118 (88-168) 0.044
Death or dialysis 9 (56) 31 (62) 33 (50) 20 (38) 0.12

BMI, body mass index in kg/m2; SBP, Systolic blood pressure; DBP, Diastolic blood pressure.

Conclusions: BMI at presentation is not related to BP at presentation or target
organ damage, and does not independently predict death or dialysis in patients
with MHT.

P741 Longitudinal change in blood pressure in relation to 5
candidate genes and urinary sodium excretion in 1405
subjects from 5 European populations

K. Stolarz-Skrzypek1, T. Kuznetsova2, W. Wojciechowska1 ,
E. Brand3, G. Bianchi4, S. Malyutina5, E. Casiglia6, J. Filipovsky7,

K. Kawecka-Jaszcz1 , J.A. Staessen2. 1I Department of Cardiology and
Hypertension, Jagiellonian University Medical College, Krakow, Poland;
2Catholic University of Leuven, Dept Cardiov. Dis., Division Hypertension/Studies
Coordinating Centre, Leuven, Belgium; 3Department of Internal Medicine D,
Nephrology and Hypertension, University of Münster, Munster, Germany; 4San
Raffaele Scientific Institute, Division of Nephrology and Dialysis, Milan, Italy;
5Institute of Internal Medicine, Siberian Branch of the Russian Academy of
Medical Sciences, Novosibirsk, Russian Federation; 6University of Padua,
Department of Clinical and Experimental Medicine, Padua, Italy; 7Charles
University Prague, Faculty of Medicine in Pilsen, Pilsen, Czech Republic

Purpose: The genes encoding angiotensin converting enzyme (ACE), adducin
subunits (ADD1, ADD2 and ADD3) and aldosterone synthase (CYP11B2) share
the potential of influencing blood pressure (BP) via sodium homeostasis. In this
analysis we aimed to investigate longitudinal changes in BP in relation to poly-
morphisms in aforementioned genes (ACE I/D, ADD1 Gly460Trp, ADD2 C1797T,
ADD3 A386G, and CYP11B2 C-344T) in White Europeans recruited from 5 pop-
ulations.
Methods: At baseline and after median (IQR) 6.3 (5.2-8.3) years of follow-up, we
measured conventional BP and 24-h urinary sodium excretion (24-h UVNa) as
index of salt intake, in 1405 never treated subjects recruited using a family-based
random sampling frame from Hechtel-Eksel (Belgium, n=1038), Kraków (Poland,
n=106), Novosibirsk (Russian Federation, n=64), Padova (Italy, n=138) and Pilsen
(Czech Republic, n=59). The analyses of genotype-phenotype relations were ad-
justed for covariables and relatedness of study participants.
Results: In analyses not accounting for urinary sodium, ACE DD homozygos-
ity was associated with a greater increase in diastolic BP during follow-up (DD
vs DI+II (adjusted mean±SE): 5.40±0.50 vs 4.40±0.39 mmHg; P=0.036), but
not in systolic BP (5.72±0.69 vs 4.72±0.54 mmHg; P=0.14) as compared to I-
allele carriers. We have not observed any association between polymorphisms in
CYP11B2 and 3 adducin subunits and follow-up changes in blood pressure. The
relation between ACE genotype and change in BP depended on baseline sodium
excretion (P for interaction between baseline 24-h UVNa and change in systolic
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BP=0.059). In subjects with higher than sex- and country-specific median of base-
line 24hUVNa (≈167 mmol/24h), carriers of D allele had higher increase in sys-
tolic (4.36±0.72 vs 2.34±1.10 mmHg; P=0.049) and diastolic BP (4.53±0.52 vs
3.08±0.78 mmHg; P=0.044) as compared to II homozygotes. Such relation was
not observed in subjects with lower than median baseline 24hUVNa (P≥0.37). We
did not observe any gene-gene interactions among polymorphisms under study.
Conclusions: The I/D polymorphisms of the ACE gene influences longitudinal
BP change. However, sodium intake seems to modulate this genetic effect.

P742 Difference of central hemodynamic parameters
according to the sex in hypertensive patients

S.-J. Joo, S.-Y. Hyun, D.-G. Kang, S.-Y. Kim, K.-S. Kim. Jeju National
Unversity Hospital, Jeju, Korea, Republic of

Purpose: Central BP is pathophysiologically more relevant than pe-
ripheral BP for the pathogenesis of cardiovascular disease. Central hemodynamic
parameters have been shown to be independently associated with organ damage
and incident cardiovascular disease. But sex differences of the central hemody-
namic parameters in hypertensive patients were not well defined.
Methods: We recruited serial 547 hypertensive subjects with sinus rhythm who
came to our cardiovascular outpatient facility from June, 1st, to June, 30th, 2010.
They were taking antihypertensive drugs. Radial artery waveforms were recorded
with the radial tonometry (HEM 9000-AI). Systolic BP1 (SBP1; peripheral BP),
SBP2 (central BP), peripheral augmentation index (pAI), pAI corrected at pulse
rate 75/min (pAI75), �SBP1-SBP2, and central pulse pressure (cPP) were ob-
tained.
Results: Women were older than men (n=247, 66.7±11.2 yrs vs. n=300,
64.6±11.5 yrs, p=0.037). Men were more smokers (23.4% vs. 0.4%, p<0.001),
and had coronary heart disease (34.0% vs. 21.9%, p=0.002) and chronic kid-
ney disease (9.3% vs. 2.0%, p<0.001). There was no difference of the classes of
anti-hypertensive medication. SBP2, pAI, pAI75 and cPP were significantly higher
and �SBP1-SBP2 was significantly lower in women. In multivariate analysis in-
cluding age, SBP2 (p=0.028), pAI (p<0.001), and �SBP1-SBP2 (p<0.001) were
independently different according to the sex.

Men (n=300) Women (n=247) p value

SBP1 (mmHg) 130.3±17.5 131.6±18.2 0.399
SBP2 (mmHg) 117.5±20.1 124.9±18.4 <0.001
pAI (%) 79.3±12.9 91.2±11.6 <0.001
�SBP1-SBP2 (mmHg) 12.8±10.7 6.7±4.7 <0.001
cPP (mmHg) 44.5±16.4 50.0±14.9 <0.001

SBP1, peripheral BP; SBP2, central BP; pAI, peripheral augmentation index; cPP, central pulse
pressure.

Conclusions: Although female hypertensive patients had less cardiovascular risk
factors such as smoking, coronary heart disease or chronic kidney disease, they
showed the more increased arterial stiffness parameters of central hemodynam-
ics.

ACUTE PULMONARY EMBOLISM

P743 Predictive variables for in-hospital bleeding in patients
presenting with objectively confirmed pulmonary
embolism

A. Budaj-Fidecka1, M. Kurzyna2, A. Fijalkowska2, J. Zylkowska2,
M. Wieteska2, M. Florczyk2, G. Szewczyk3, A. Torbicki2, K.J. Filipiak1,

G. Opolski1. 1Medical University of Warsaw, 1st Chair and Department of
Cardiology, Warsaw, Poland; 2Department of Chest Medicine, National Institute
of Tuberculosis and Lung Diseases, Warsaw, Poland; 3Medical University of
Warsaw, Department of General and Experimental Pathology, Warsaw, Poland

Background: Several predictors of bleeding have been identified in patients with
venous thromboembolism. There are no studies reporting predictive variables for
bleeding in patients with pulmonary embolism (PE) as a primary disease.
Purpose: To identify predictors of in-hospital bleeding in patients with objectively
confirmed PE according to validated diagnostic criteria.
Methods: 2015 patients with suspicion of PE admitted to 80 cardiology depart-
ments across Poland from January 2007 to September 2008 were included in
national ZATPOL registry. Results of in-hospital evaluation and risk factors for
bleeding were reported through web-based questionnaire and revised by central
reviewers. Additional questionnaires were sent to centers, which reported bleed-
ing.
Results: PE was diagnosed locally in 1216 patients, but validated diagnostic cri-
teria according to ESC guidelines were implemented in 1112 patients (mean age
66±15 yrs, 42% males). In this group 67 (6%) bleeding complications were re-
ported, including 6 (0.5%) fatal bleedings. Vascular access area was the most
common site of bleeding (n=24; 35.8%), followed by gastrointestinal tract (n=13;
19.4%), respiratory system (n=9; 13.4%), urogenital tract (n=8; 12%), intracranial
(n=7; 10.4%), retroperitoneal area (n=4; 6%) and postsurgical wound (n=2; 3%).
25 (37%) patients who bled received antiplatelet agents. Independent predictors
of in-hospital bleeding and proposed risk score are presented in the Table.

ZATPOL Bleeding Risk Score

Bleeding predicting factor OR [95% CI], P β Points

Thrombolytic therapy 7.24 [4.07, 12.9], P<0.001 1.98 +2
Peptic ulcer disease or inflammatory bowel disease 3.92 [1.83, 8.36], P<0.001 1.37 +1.5
≥1 In-hospital intervention (i.v. access, pulmonary

angiography, surgical or transcutaneous
embolectomy, vena cava filter implantation) 2.4 [1.08, 5.32], P=0.032 0.88 +1

Sequential use of UFH and LMWH or UFH and
pentasacharide 1.76 [0.98, 3.17], P=0.06 0.56 +0.5

Age >71 yrs 1.73 [1.0, 3.02], P=0.051 0.55 +0.5

Based on prognostic index, estimated probability of in-hospital bleeding is 1.8–4.7% for ≤1 point
category, 7.6–18.2% for the 1.5–2.5 point, 26.9–37.8% for the 3.0–3.5 point category and ≥50%
for the ≥4 point category. In the derivation sample there were no patients for whom the model
based risk of in-hospital bleeding exceeded 64.6%.

Conclusion: Predictors of in-hospital bleeding in patients with objectively con-
firmed PE were identified. Useful tool to assess bleeding risk was proposed. Fur-
ther validation is required.

P744 The italian pulmonary embolism registry: in-hospital
course results

F. Casazza1, C. Becattini2, A. Stucchi3, F. Imperadore4 , V. Morrone5,
C. Caponi6, L. Masotti7, L. Pignataro1. 1San Carlo Borromeo Hospital,
Department of Cardiology, Milan, Italy; 2University of Perugia, Perugia,

Italy; 3Ospedale S Agostino Estense, Modena, Italy; 4Santa Maria del Carmine
Hospital, Department of Cardiology, Rovereto, Italy; 5Ospedale S. Annunziata,
Taranto, Italy; 6Opsedale di Cles, Cles, Italy; 7Department of Internal Medicine,
Cecina, Italy

Purpose: Pulmonary embolism (PE) is a common potentially fatal disease. Re-
cent advances in the diagnosis (CT angiography) and risk stratification (serum
biomarkers) have changed the clinical management of patients with acute PE.
Whether these advances have led to an improvement of clinical course is still
undefined.
Methods: The IPER Registry is a web-based registry, started in 2006, that al-
lows cardiologists, emergency physicians, pneumologists and internal medicine
physicians to collect data regarding the in-hospital and long term clinical course
of consecutive patients with acute PE. Data regarding instrumental and labora-
tory exams are collected at admission, during the hospital stay, at discharge and
during follow-up until four years from the index PE episode.
Results: As for September 2010, data from 1719 patients included in the reg-
istry have been analysed (mean age 70±15, 30% of patients >80 years, 57%
females, 58% admitted to cardiology divisions). Diagnosis of PE was achieved
by MDCT angiography in 81% and lung scan in 8.4%; in no cases pulmonary
angiography was used. According to ESC guidelines, PE was considered at high
risk for mortality in 202 (11.8%). Out of 1514 patients with non-high risk for mor-
tality, 1105 (73%) had echocardiography performed within 48 hours of PE onset.
Based on echocardiographic results 755 (44%) and 350 (20.4%) patients were
categorized as intermediate or low risk, respectively, while 409 of non-high risk
patients could not be further categorised. In-hospital all-cause mortality occurred
in 116 (6.7%) of the patients. Causes for death were PE in 68 (3.9%), intracerebral
haemorrhage in 6 (0.4%) and cancer in 5 patients. Death occurred in 33.5% and
3.6% of high risk or non-high risk patients, respectively. When echocardiographic
data were taken into account, in-hospital death occurred in 4.4% and 1.5% of pa-
tients at intermediate and low risk for mortality, respectively. Overall, 185 cases
(10.8%) received thrombolysis. Troponin levels were measured at admission in
1091 (72%) of non-high risk cases and resulted elevated in 462 (42.3%); mortal-
ity was 5.2% and 1.7% in non-high risk patients with elevated or normal troponin,
respectively, in these patients categories PE-related death occurred in 1.3% and
1%, respectively.
Conclusions: The IPER Registry is a contribute to the knowledge of the real-life
management and course of pulmonary embolism.

P745 Independent prognostic value of plasma lactate in
acute pulmonary embolism

S. Vanni, P. Nazerian, G. Pepe, B. Paladini, R. Federico, M. Ottaviani,
S. Roccaforte, S. Grifoni. Careggi University Hospital, Florence, Italy

Purpose: To investigate the prognostic value of plasma lactate in pa-
tients with acute pulmonary embolism (PE).
Methods: Consecutive adult patients with symptomatic and objectively confirmed
acute pulmonary embolism were prospectively included in the study. Diagnosis
of acute PE was established in our emergency department (ED) by computed
tomographic pulmonary angiography or perfusion lung scan. Plasma lactate val-
ues ≥ 2mmol/L and troponin I values ≥ 0.10 ng/ml were considered abnormal.
Rightventricular dysfunction (RVD) was assessed by echocardiography. Primary
endpoint was the composite of death related to PE or any of the following within
30 days from presentation: sustained hypotension, shock, endotracheal intuba-
tion, cardiopulmonary resuscitation or recurrent PE.
Results: From January 2007 to January 2010, 235 patients were included, 129
were females (55%), with a mean age of 72±12 years. Seventeen (7%) showed
shock/hypotension at presentation, 85 (36%) had RVD, 75 (31%) had troponin I ≥
0.10 ng/ml and 72 (31%) had plasma lactate ≥ 2 mmol/L. During 30 days follow-
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up, 11 patients (5%) died due to PE and 29 (12%) experienced other adverse
events. Six patients out of 163 (3%)with serum lactate < 2 mmol/l and 23 out
of 72 (31%) with serum lactate ≥ 2 experienced the primary endpoint (OR 12.3,
CI 95% 4.7-31.9). At multivariate Cox proportional hazards regression analysis
plasma lactate≥2 mmol/L was associated with primary endpoint (HR 6.9, 95%
CI 2.7-17.6) and with PE-related death (HR 25, CI 95%3.2-196) independent of
shock/hypotension, RVD or elevation of troponin I.
Conclusions: Patients with plasma lactate values≥2 mmol/L are at high risk of
PE-related adverse events independent of shock/hypotension and of markers of
rightventricular dysfunction/injury.

P746 Novel assessment of vortex formation time of the right
ventricle: comparison with left ventricular fluid
dynamics in pulmonary embolism

M. Reyes-Mariano1, S. Oinuma1, W.M. Soo1, J.P.Y. Loh1, T.C. Yeo1,
J. Pooja2, S.K. Venkatesh2, K.K. Poh1. 1National University Heart

Centre, Department of Cardiology, Singapore, Singapore; 2National University
Hospital, Singapore, Singapore

Background: We have previously shown that vortex formation time (VFT) is a
useful and sensitive index in left ventricular (LV) heart failure and after-load states.
Right ventricular (RV) VFT has not been previously measured. We aim to quan-
tify echocardiographic-derived LV and RV VFT in patients (pts) with pulmonary
embolism (PE), comparing these with controls.
Methods: Pts with clinically suspected PE underwent pulmonary artery computed
tomography and were divided into Group A (n=24, age 54±18 yrs, confirmed pul-
monary artery occlusion) and Group B (n=34, age 61±13 yrs, negative scan).
Conventional echocardiography, tissue Doppler imaging (mitral and tricuspid an-
nular velocities, (including ratio of transmitral E velocity to annular E’ velocity),
RV and LV functions were assessed. RV and LV VFTs were obtained using time-
velocity integrals of tricuspid or mitral in-flows divided by their respective annular
dimensions during early diastole.
Results: In controls (Group B), RV VFT is lower than LV VFT (paired t-test
P=0.035). RV fractional area change (FAC) was lower in pts with PE (32±11
vs 44±10%, P<0.001) but RV VFT was not significantly reduced (1.96±1.18 vs.
2.04±1.16, P=0.84). VFT of RV correlated inversely with myocardial performance
index, MPI (rho= -0.35, P=0.047) and pulmonary artery systolic pressure (rho=
-0.40, P=0.031).
In contrast, LV ejection fraction (EF) was not different between the 2 groups
though cardiac index (CI) was reduced (2.6±0.7 vs 3.2±1.1L/min, P=0.012) in
Group A. LV VFT was significantly attenuated in the PE Group (2.48±1.03 vs
3.13±1.18, P=0.038). It correlated to indices of diastolic LV function (transmitral
E/A ratio, rho=0.37, P=0.006; lateral annular E’/A’, rho=0.35, P=0.018) and LV
filling pressure (E/E’; septal, rho=0.49, P=0.001; lateral, rho=0.42, P=0.004).
There was moderate correlations between RV and LV VFT (rho=0.36, P=0.039).
Conclusion: In PE, there appears to be reduced RV FAC and reduced LV CI. RV
pressure overload from acute pulmonary embolism results in alter fluid dynamics,
paradoxically in the LV but was preserved in the RV. Though VFTs of the LV and
RV correlated moderately with each other, they were affected differently, predicted
by diastole LV and overall RV dysfunctions respectively.

P747 Lower levels of the adipocytokine leptin are associated
with poor short- and long-term outcome in patients
with acute pulmonary embolism

C. Dellas, M. Lankeit, K. Schaefer, G. Hasenfuss, S. Konstantinides.
Department of Cardiology and Pulmonology, Georg August University

of Goettingen, Goettingen, Germany

High leptin levels as found in obesity are a risk factor for coronary artery disease
(CAD) and a predictor for future cardiovascular events. In addition, obesity is a
risk factor for venous thromboembolism. We therefore postulated that circulating
leptin levels might be elevated in patients with pulmonary embolism (PE) and high
concentrations are associated with poor prognosis.
We prospectively studied 264 patients (63±17 yrs; BMI 28±5.8 kg/m2) with acute
PE. Leptin levels determined by ELISA were compared to a control group of 38
patients with acute chest pain or dyspnoea (58±11 yrs [p=0.007 vs. PE group];
BMI 26.9±5 kg/m2 [p=0.383]), in whom PE and CAD were excluded. In the

entire PE population, leptin levels were 19.7±29.4 ng/ml and thus not signifi-
cantly different from those in the control group (20.6±27.5; p=0.449). However,
patients (n=49; 18.6%) with a complicated 30-day course, i.e. death, need for
catecholamines, intubation or resuscitation, had significantly lower leptin levels
(16.2±23.8 ng/ml) compared to PE patients without complications (20.6±30.5
ng/ml; p=0.02) and also compared to controls (p=0.035). Of note, BMI levels
did not differ between the groups. Univariable logistic regression indicated that
higher leptin levels were associated with a lower risk of 30-day complications with
an odds ratio (OR) of 0.73 (95% confidence intervall [CI], 0.57-0.95; p=0.017)
for each increase by one standard deviation of ln leptin. When leptin was cor-
rected for BMI, it remained a significant predictor for an uneventful course (OR,
0.66 (95% CI, 0.49-0.89; p=0.006). Over a follow-up period of 803±682 days,
73 (28%) patients died. Cox regression analysis revealed that higher leptin levels
on admission were associated with better long-term survival (hazard ratio (HR),
0.77 (95% CI, 0.63-0.93; p=0.006), and again, independently of BMI levels (ad-
justed HR for ln leptin, 0.74; 95% CI, 0.59-0.92; p=0.008). When leptin was anal-
ysed as a categorical variable split into tertiles, a similar association was seen
between higher leptin levels and better prognosis, with a HR of 0.55 (95% CI,
0.32-0.94; p=0.03) for the highest tertile. Accordingly, the probability of survival
assessed by the Kaplan-Meier method was worse for the lower baseline leptin
tertiles (p=0.018).
In conclusion, lower leptin levels were unexpectedly associated with poor short-
and long-term outcome in patients with acute PE. The underlying mechanisms of
the BMI-independent effect of the adipocytokine are unknown, but as previously
shown in the case of acute severe sepsis, low leptin levels might impair the body’s
capacity to fight acute disease.

P748 Left ventricular regional non-uniformity quantified by
displacement and strain imaging in the radial,
longitudinal, and circumferential directions in patients
with acute pulmonary embolism

K. Dohi1, K. Ichikawa2, E. Sugiura2 , T. Takamura3 , S. Ota2,
M. Tanabe2 , T. Tanigawa2, N. Yamada2, M. Nakamura2, M. Ito2. 1Mie University
Graduate School of Medicine, Department of Molecular & Laboratory Medicine,
Tsu, Japan; 2Mie University Graduate School of Medicine, Department of
Cardiology, Tsu, Japan; 3Yamada Red Cross Hospital, Department of Cardiology,
Ise, Japan

Objective: We aimed to investigate the impact of acute right ventricular (RV)
pressure overload (RVPO) on left ventricular (LV) function and regional uniformity
using speckle-tracking displacement and strain analyses in patients with acute
pulmonary embolism (PE).
Methods: Twenty-five patients with acute PE (mean age, 59±16 years) and 25
normal subjects were enrolled. Radial, longitudinal, and circumferential LV wall
motion and myocardial deformation were analyzed using speckle-tracking dis-
placement and strain imaging echocardiography respectively from the mid-LV
short axis and apical 4-chamber views. The standard deviation of regional time-
to-peak systolic displacement (PSD) and strain (PSS) from QRS onset for the 6
segments was used to quantify LV systolic dyssynchrony. The standard deviation
of regional PSD and PSS divided by their global values was used to quantify LV
systolic heterogeneity. Mechanical discoordination of regional LV wall motion and
myocardial deformation was assessed by averaging the frame–by-frame percent
discordance between segmental and global signal changes in the 6 segments.
Results: Patients with acute PE had reduced radial wall motion and large ex-
tent of non-uniformities assessed using displacement imaging (global radial PSD,
5.1±1.4 vs. 7.6±1.2 mm; dyssynchrony, 74±32 vs. 40±20 msec; heterogeneity,
0.39±0.13 vs. 0.17±0.08; and discoordination, 23±2 vs. 15±3%, p<0.05 vs. nor-
mal subjects for all comparisons). In contrast, all three indices of radial LV unifor-
mities assessed using strain imaging were not altered by acute RVPO in patients
with acute PE. Patients with acute PE also had impaired LV systolic function and
uniformities in the longitudinal and circumferential directions. After the ameliora-
tion of acute RVPO by primary treatment, most of the indices of LV function and
regional uniformity were restored to normal values. Multiple regression analysis
indicated that only radial LV wall motion discoordination was a significant deter-
minant of cardiac index.
Conclusion: Acute RVPO impairs LV regional uniformities in all three contrac-
tile directions except radial strain-derived uniformities, and radial displacement-
derived discoordination is closely associated with impairment of LV performance
and plays a key role in the short-term regulation of cardiac output in patients with
acute PE.

P749 Risk of recurrence in patients with pulmonary
embolism: predictive role of d-dimer and of residual
perfusion defects on lung scintigraphy

D. Poli1, C. Cenci2, E. Grifoni2, E. Antonucci2 , C. Arcangeli3,
D. Prisco2, R. Abbate2, M. Miniati2. 1Department of Heart and

Vessels, Thrombosis Centre, Azienda Ospedaliera Universitaria Careggi,
Florence, Italy; 2University of Florence, Thrombosis Centre, Dpt of Medical
and Surgical Critical Care, Florence, Italy; 3Department of Heart and Vessels,
Azienda Ospedaliero-Universitaria Careggi, Florence, Italy

Purpose: The stratification of recurrence risk after a first episode of venous
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thromboembolism (VTE) is an important topic of recent research. This is of par-
ticular clinical relevance in patients who experienced pulmonary embolism (PE)
for the risk of developing chronic thromboembolic pulmonary hypertension and
for the mortality related to PE. Elevated D-dimer levels after withdrawing oral an-
ticoagulant treatment (OAT) are predictive of recurrence, but it is still unknown
if residual perfusion defects (PD) on lung scintigraphy are related to recurrent
PE. Aim of our study was to evaluate whether PD are associated with the risk of
recurrence.
Methods: We prospectively followed 102 consecutive patients who survived a
first episode of objectively confirmed PE, with or without deep vein thrombosis.
After at least 3 months of OAT, treatment was withdrawn and the patients followed
to detect VTE recurrences. D-dimer levels were evaluated 1 months after OA
withdrawal and perfusion lung scan (P-scan) was performed. PD affecting 10% of
the pulmonary vascular bed or greater were considered relevant.
Results: Elevated D-dimer levels were significantly associated with VTE recur-
rence (p=0.002), but no association was found between PD and recurrences
(p=0.5).

Table 1. Patients characteristics

N (percent, or range)

Follow-up (patient-years) 237.3
Median follow-up (mo) 22 (1-120)
Unprovoked PE 74 (65.5)
Isolated PE 46 (41.1)
Oral contraceptives (for females) 17 (26.6)
Congenital Thrombophilia 20/100 (20)
Median OAT duration (mo) 12 (4-72)
Recurrent VTE (1 fatal) 13/102 (12.7)
Rate of VTE recurrence (×100 pt-yrs) 5.4
Median time of recurrent VTE (mo) 6 (1-81)
PD on P-scan 21 (19.4)
Elevated D-dimer levels 31 (27)

Conclusions: We confirmed the positive predictive value of elevated D-dimer
levels for recurrent VTE. Residual PD on lung scintigraphy are not predictive of
recurrence.

P750 Prevalence and time course of ECG-detected right
ventricle strain in patients with acute pulmonary
embolism: results from the IPER registry

F.C. Casazza1, C. Becattini2, B.M.F. Fadin3 , F.P. Porro4,
C.F. Forgione5 , A.B. Bongarzoni1 , I.E. Enea6, M.B. Biancardi7. 1San

Carlo Borromeo Hospital, Department of Cardiology, Milan, Italy; 2University
of Perugia, Perugia, Italy; 3Hospital of Cremona, Department of Cardiology,
Cremona, Italy; 4Fondazione Policlinico, Medicina d’Urgenza, Milan, Italy;
5Foundation Poliambulanza - Institute Hospital, Brescia, Italy; 6S. Anna-S.
Sebastiano Hospital, Caserta, Italy; 7San Carlo Borromeo Hospital, Milan, Italy

Purpose: In patients with acute pulmonary embolism (PE) signs of right ventri-
cle strain can be found at electrocardiography (ECG). The prevalence and time-
course of these findings in different risk categories of patients is not well estab-
lished.
Methods: The IPER Registry is a web-based registry on the in-hospital and long
term clinical course of consecutive patients with acute PE. Data regarding ECG
findings at baseline (within 24 hours from the index episode), at day 3 and at
discharge were collected and signs of RV strain, namely right bundle branch block
(RBBB), Qr pattern in V1 or negative T waves in V1-V4 were evaluated. The time
course of these ECG abnormalities in patients with PE at high-intermediate and
low-risk according to ESC guidelines was assessed.
Results: Data from 1719 patients included in the registry have been evaluated
as for September 2010. ECG findings were reported at baseline in 1643 (95.6%)
patients and at serial ECG (baseline, day 3 and discharge) in 687 (40%). Apart
from sinus tachycardia, the most common ECG finding at baseline was T-wave
inversion V1-V4 (28% in the overall population, 33% in high-, 33% in intermediate
and 16% in low-risk patients, respectively); complete or incomplete RBBB was
present in 20% of patients (44%, 20%, 9% of high-intermediate and low-risk pa-
tients, respectively); Qr pattern in lead V1 was detected in 6% of cases (12%, 6%,
3% of high-intermediate and low-risk patients, respectively). In low-risk patients,
the prevalence of ECG signs of RV strain remained steadily low during the hospi-
tal stay, while in intermediate and high-risk patients a reduction of RBBB as well
as Qr in V1 was observed. In intermediate-risk patients, a moderate increase in
T-wave inversion V1-V4 was observed at day 3 from the index PE event and this
finding was more pronounced in high-risk population

Low risk Intermediate risk High risk
ECG1 ECG2 ECG3 ECG1 ECG2 ECG3 ECG1 ECG2 ECG3

RBBB, % 9 7 7 20 12 9 44 25 15
Qr in V1, % 3 4 3 6 4 4 12 8 4
T wave inversion V1-4, % 16 19 14 33 46 33 33 57 40

Conclusions: Individual ECG signs of right ventricle strain have a different preva-
lence and time course in patients with acute PE at different risk for in-hospital
death.

P751 Improvement of renal function indicates better
prognosis in acute pulmonary embolism

M. Kostrubiec, A. Labyk, J. Pedowska-Wloszek, S. Pacho,
M. Leszczyk, M. Ciurznski, J. Dul, B. Lichodziejewska, K. Jankowski,
P. Pruszczyk. Medical University of Warsaw, Warsaw, Poland

Objective: Risk stratification of patients with acute pulmonary embolism (APE) is
based on clinical status, presence of right ventricle (RV) dysfunction or injury in-
dicted by echocardiography or biomarkers. However, there were studies suggest-
ing important role of renal dysfunction in mortality of APE. Therefore we evaluated
changes of the renal function in APE.
Material and method: We evaluated 117 consecutive pts (56M, aged 66±18
years) with APE proven by spiral CT. On admission and 72hrs later blood samples
were collected for creatinine assays, GFR was estimated using Modification of
Diet in Renal Disease (MDRD) formula.
Results: On admission GFR below 60ml/min was noted in 58 (50%) pts and in
11 (9%) pts it was <30ml/min. Seventy two hours later GFR was below 60ml/min
in 48 (45%) pts, while GFR<30ml/min was found in 4 (4%) pts. There were 7
pts with high-risk APE, 69 pts with moderate risk APE and 36 pts with low-risk
APE. Patients with high-, moderate- and low-risk APE did not differ GFR on
admission (median 51.8ml/min (range:20.1-103.4) vs. 60.4ml/min (19.2-153.5)
vs. 56.9ml/min (17.1-151.3), p=NS), while GFR was significantly lower in low-
risk group after 72hrs (98.9ml/min (41.6-156.1) vs. 70.0ml/min (18.6-153.5) vs.
56.4ml/min (17.9-129.7), p<0.05). Interestingly, during 72hrs after admission due
to APE, GFR increased in high- and moderate-risk groups (p=0.07 and p=0.03),
while in low-risk group difference of GFRs was not significant. Nineteen pts died
during 30-day observation (10pts during first 72hrs). Two (29%) patients died in
high-risk group, 4 (6%) with moderate-risk APE and 1 (3%) with low-risk APE.
The difference of GFR levels between survivors and nonsurviors on admission
(61.3ml/min (17.1-169.3) vs 50.1ml/min (9.6-118.8), p<0.14) and on third day
(66.9ml/min (17.9-156.1) vs. 55.2ml/min (30.3-101.9), p<0.26) did not reached
significance. Interestingly, GFR increased in survivors (61.3ml/min (17.1-169.3)
vs. 66.9ml/min (17.9-156.1), p=0.02), while in group of pts, who died after third
day increase was no significant (50.1ml/min (19.2-118.8) vs. 55.2ml/min (30.3-
101.9), p<0.26). GFR after 72 hrs correlated with age (r= -0.45, p<0.001), pres-
ence of RV dysfunction (r= -0.30, p<0.01) and GFR (r=0.76, p<0.001) on admis-
sion.
Conclusion: About 50% of patients with APE has at least moderately impaired
renal function on admission. Renal function improves within 72hrs in patients with
good prognosis and RV overload in acute period. Moreover, renal function corre-
lates with age, presence of RV dysfunction and GFR on admission.

P752 Predictors of clinical outcome in patients with acute
pulmonary embolism

A. Duszanska1 , I. Skoczylas2, W. Streb1, M. Szulik1, A. Nowowiejska-
Wiewiora2, E. Markowicz-Pawlus1, A. Majsnerowska2, T. Kukulski1,
L. Polonski2, Z. Kalarus1. 1Medical University of Silesia, Silesian

Center for Heart Diseases, 1st Department of Cardiology, Zabrze, Poland;
2Medical University of Silesia, Silesian Center for Heart Diseases, 3rd
Department of Cardiology, Zabrze, Poland

We sought to determine predictors of mortality in patients with acute pulmonary
embolism (PE).
Methods: 243 patients (132 M,mean age 55.4±15.4 years) were treated at
our centre for acute PE. 35 various parameters from clinical assessment, ECG,
transthorasic echocardiography, blood gases, biochemistry and coagulation were
tested as risk factors for in-hospital and follow-up mortality.
Results: In- and post-hospital mortality rates were 9.5% (n=23) and 15.9% (n=35,
follow-up 15.6±17.5 months).bOn univariate analysis right ventricular antero-
posterior diameter [OR 1.17 (1.04-1.31) p=0.01], left ventricular ejection fraction
(EF) [OR 0.93 (0.87-0,98) p=0.01], heart rate [OR 1.04 (1.01-1.08) p=0.006], pH
[OR 0.008 (0.001-0.488) p=0.02], pO2 [OR 1.03 (1.0-1.07) p=0.05], APTT [OR
1.02 (1.0-1.03) p=0.01] were associated with increased in-hospital mortality. Age
[OR 1.05 (1.02-1.08) p=0.002], history of neoplasm [OR 10.9 (3.5-33,5) p<0.001],
BMI [OR 1.09 (1.0-1.18) 0=0.04], creatinine[OR 1.03 (1.0-1.07) p=0.04]; peak pul-
monary artery pressure (PAP) at discharge [OR 1.05 (1.01-1.08) p=0.01] and EF
[OR 0.92 (0.87-0.97) p=0.003] were defined as risk factors for follow-up mortal-
ity. On multivariate analysis EF (p=0.009) was identified as an independent pre-
dictor of in-hospital mortality (EF<45%, sensitivity 50%, specificity 80.8%) and

Figure 1
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PAP (p=0.026) was found as an independent predictor of follow-up mortality (PAP
>47%%, sensitivity 41.7%, specificity 91%).
Conclusions: Simple bedsite clinical and echocardiographic assessment as well
as basic blood tests may serve as markers of mortality in patients with acute
pulmonary embolism. Left ventricular ejection fraction was identified as an inde-
pendent predictor of in-hospital mortality and peak pulmonary artery pressure at
discharge was found as a risk factor for post-hospital mortality.

P753 Mean platelet volume as a predictor of mortality in
acute pulmonary embolism

I.-C. Roca1, V. Aursulesei2, M. Roca1, M.D. Datcu2. 1University
School of Medicine and Pharmacy Grigore T. Popa, Iasi, Romania;
2University School of Medicine "Grigore T Popa", 1st Cardiology

Clinic, Dept of Internal Medicine, Iasi, Romania

Purpose: Acute pulmonary embolism (APE) is a life threatening disease and one
of the main causes of in-hospital mortality. Mean platelet volume (MPV), which
is widely available in clinical practice, is a potentially useful biomarker of platelet
activity in APE. The purpose of this study was to determine the prognostic value
of MPV for in-hospital mortality in patients with APE.
Methods: We conducted a prospective, cohort study, between 1 January 2004
and 31 December 2009. The patients with APE, admitted in the Ist Medical Car-
diology Clinic, were included. The blood samples for MPV meassurements were
collected. Data analysis used chi-square test or the independent samples t-test
for patients groups comparisons, to test the statistical significance of differences
(p value < 0.05 considered significant).
Results: During the study period, we enrolled 326 patients with APE. Mean age
of the patients was 62.3 years (range 16 - 95 years), 197 (60%) were females,
30 (9%) were in shock at admission. The cases were classified in: high-risk APE
89 patients (27%), intermediary-risk APE 40 patients (12%) and low-risk APE
197 subjects (61%). Fifty seven patients died during hospital stay (17%). As com-
pared with low-risk and intermediary-risk group, the high-risk APE group had sig-
nificantly higher MPV values (p<0.05). Moreover, we found that the MPV values
were higher in patients with shock at admision. MPV was higher in non-survivors
than survivors (p<0.05). Multivariable analysis showed that MPV was an inde-
pendent mortality predictor for in-hospital mortality (p<0.05).
Conclusion: MPV is an independent predictor for in-hospital mortality in APE.
Moreover, MPV in APE is associated with shock or high-risk patients.

P754 Pulmonary embolism and GRACE score: a new potent
outcome predictor

L.V. Paiva, R. Providencia, A.C. Faustino, L. Seca, S. Barra,
A.M. Botelho, A.M. Leitao-Marques. Hospital Center of Coimbra,
Coimbra, Portugal

Acute Pulmonary Embolism (PE) is associatedwith high early and medium term
mortality and risk stratification is mainlybased in heart failure assessment. How-
ever more sensible risk stratification isneeded before clinical decline occurs, to
better manage these patients andimprove outcomes. We aim to study possible
new independent mortality predictorsto evaluate risk assessment in patients ad-
mitted with PE.
Methods: Retrospectiveanalysis of 199 patients admitted with PE, during 4 years
and with a 6-monthfollow-up (68.8±13.4 years, 40.7% men, 48% HTN, DM
20.1%, CCF 26.1%, AF 22.1%).Demographic, cardiovascular and PE risk fac-
tors, clinical, laboratorial andimagiological parameters were investigated. Poten-
tial predictors for earlyintra-hospital (IHMo) (N=33) and 6 month mortality (6Mo)
(N=42) were evaluated.
Results: The following predictors for 6Mo were found:shock (OR 10.4, p<0.001),
troponin rise (OR 2.95, p=0.05), creatinineclearance (MDRD)< 60 mL (OR 2.47,
p=0.012), CHADS2 ≥3 (OR 2.6, p=0.015), Geneva score >11 (OR 3.9, p=0.003),
history of chronic cardiac failure (CCF) (OR 2.16, p=0.046), history of active
malignancy (OR 2.6, p=0.015). Heartrate, CRP and haemoglobin on admission
revelled also prognostic value. In a multivariate analysis, 6-month Grace score
proved to be the mostpotent independent predictor of the studied variables (OR:
1.029, p<0.001). 6-monthGrace score = 128.5 presents 70.5% sensibility and
65% specificity for 6Mo.
Conclusions: Asexpected shock on admission is the variable associated with the
worstprognosis. However for hemodynamic stable patients admitted for PE, vari-
ableslike creatinine clearance < 60, troponin, haemoglobin and heart rate areuse-
ful in risk stratification for IHMo and at 6 months of follow-up. Even Genevas-
core, usually used for evaluation of PE likelihood, has proven impact onprognosis,
which interestingly widens its clinical utility. Yet from all thevariables Grace score
was the most potent independent mortality predictor inthe 6-month follow-up. Ac-
cording to these results new parameters can be used tobetter assessed patient’s

Abstract P751 – Table 1. Differences between PAH/CHD groups

Age (yrs) / % female / %Down S NYHA III-IV PVR (WU) mPAP (mmHg) Specific PAH-Tx Survival 1, 3, 5 y (%) Death HF / SCD / other

Eisenmenger (n=159) 30±17 / 67% / 26%* 58% 15±7* 73±16* 77% 91 / 87 / 83% 22 / 41 / 27%
S-P shunt (n=13) 37±18 / 77% / 7% 84% 13±9 57±16 77% 100 / 87 / 87% 50 / 0 / 50%
Restrictive shunt (n=14) 37±14 / 64% / 0% 57% 8±3 55±16 79% 100 /100 / 80% 0 / 0 / 100%
Corrected shunt (n=53) 33±15 / 71% / 7% 55% 12±6 58±17 89% 96 / 86 / 71%$ 58 / 25 / 17%

*p<0.05; $p=0.08; S-P: systemic to pulmonary; PVR: pulmonary vascular resistance; Tx: treatment; HF: heart failure; SCD: sudden cardiac death.

risk and management before clinical deterioration and/ormarkers of heart failure
subsides

PULMONARY HYPERTENSION IN CONGENITAL
HEART DISEASE

P755 Pulmonary arterial hypertension associated with
congenital heart disease: what is new with the
currently proposed clinical classification? insights
from the Spanish registry of pulmonary hypertension

M.C. Jimenez Lopez Guarch1, P. Escribano Subias1, J.M. Oliver
Ruiz2, J. Segovia Cubero3, L. Dos Subira4, M. Lazaro Salvador5, M.T. Subirana
Domenech6, M. Quero7, M.J. Castillo Palma8. 1Hospital Universitario 12 de
Octubre, Madrid, Spain; 2University Hospital La Paz, Department of Cardiology,
Madrid, Spain; 3University Hospital Puerta de Hierro Majadahonda, Department
of Cardiology, Madrid, Spain; 4University Hospital Vall d’Hebron, Barcelona,
Spain; 5Hospital Virgen de la Salud, Toledo, Spain; 6Hospital de Sant Pau,
Barcelona, Spain; 7University Hospital Ramon y Cajal, Madrid, Spain; 8University
Hospital of Virgen del Rocio, Seville, Spain

There is a lack of data regarding epidemiology, clinical management and survival
in adult patients (pts) with Pulmonary Arterial Hypertension associated with Con-
genital Heart Disease (PAH/CHD). The Spanish Registry on Pulmonary Arterial
Hypertension (REHAP) is a prospective registry initiated in 2007 that is including
patients of groups I and IV of the PH classification. A new clinical classification
for PAH/CHD has been recently proposed, but there are still scant data about the
differences between groups. The aim of this study is to analyze the epidemiologi-
cal, clinical and survival data regarding each of the subgroups of adult CHD/PAH
population.
Methods: Voluntary reporting of adult (>14y) pts. diagnosed of PAH/CHD from
Jan/1998 to Dec/2010. Diagnosis of PAH was performed with cardiac catheteri-
zation, based on current guidelines. Physicians from 38 centers reported cases,
although 75% of the data were collected from the 4 largest referral centers for
CHD and for PAH. Demographic, functional, hemodynamic, and follow-up data
were recorded. Patients were divided into 4 groups according to the new clinical
classification for PAH/CHD: 1) Eisenmenger; 2) PAH with systemic to pulmonary
shunt 3) PAH with restrictive shunt and 4) PAH with previously corrected and no
residual shunt.
Results: A total of 239 pts have been registered (18% of all PAH population in
REHAP registry). Differences between clinical classification groups are shown in
the table. Mean follow-up since diagnosis was 8.1±10 years.
Conclusion: 1) Eisenmenger physiology is the most frequent clinical PAH/CHD
group, being those pts younger, with more severe hemodynamics and 1

4 have
Down syndrome. 2) Patients with corrected shunt have a trend towards a worse
survival and die more frequently of heart failure. 3) In our clinical setting, 79% of
pts with PAH/CHD, independently from the group, receive specific treatment for
PAH.

P756 Iron deficiency is associated with adverse outcome in
Eisenmenger patients

A. Van De Bruaene1, M. Delcroix1, A. Pasquet2, J. De Backer3, M. De
Pauw3, R. Naeije4, J.L. Vachiery4, B. Paelinck5, M. Morissens6,
W. Budts1. 1Catholic University of Leuven, Leuven, Belgium;

2Saint-Luc University Clinics, Brussels, Belgium; 3Ghent University, Ghent,
Belgium; 4Free University of Brussels (ULB), Brussels, Belgium; 5University of
Antwerp, Antwerp, Belgium; 6University Hospital Brugmann, Brussels, Belgium

Background: Iron deficiency is common in patients with Eisenmenger’s syn-
drome (ES). This study aimed at evaluating (1) whether iron deficiency is related
with adverse outcome, (2) the determinants of iron deficiency and (3) the relation
between iron reserves and haemoglobin level in a contemporary cohort of ES
patients.
Methods and results: All ES patients, older than 18 years, selected from the Bel-
gian Eisenmenger registry, were prospectively followed using a web-based reg-
istry. Univariate Cox-regression analysis was performed to evaluate the relation
with outcome, defined as all-cause mortality, transplantation and hospitalisation
due to cardiopulmonary causes. Bivariate analysis was performed where appli-
cable.
A total of 68 patients with a complete dataset (mean age 36.9±14.2 years; 30.9%
male) were included. During a median follow-up time of 3.1 years, 21 patients
(30.9%) reached the predefined endpoint. NYHA class≥III (HR 4.76; 95%CI 1.84-
12.30; P=0.001), iron-deficiency (HR 5.29; 95%CI 2.04-13.76; P=0.001), mean
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corpuscular volume (HR 0.94; 95%CI 0.90-0.99; P=0.021) and mean corpuscu-
lar haemoglobin (HR 0.87; 95%CI 0.76-0.98; P=0.027) were related with adverse
outcome. The use of oral anticoagulation and frequent phlebotomies were in-
dependently related with iron deficiency (P=0.005 and P=0.008). In iron-deplete
patients, mean corpuscular volume (R= -0.408; P=0.014) and mean corpuscular
haemoglobin (R= -0.437; P=0.026) were inversely related with hematocrit. In pa-
tients with low oxygen saturation, iron reserves were related with haemoglobin
levels (R=0.587; P=0.001).
Conclusions: Iron-deficiency was associated with a higher risk of adverse out-
come. Moreover, the use of OAC was related with iron deficiency. Patients under
anticoagulation should be monitored rigorously for iron deficiency. However, in
patients with low oxygen saturations, careful iron substitution to avoid too high
haemoglobin levels is suggested.

P757 Liver dysfunction and hypoalbuminemia predict
adverse outcome in Eisenmenger syndrome

K. Dimopoulos, G.P. Diller, R. Alonso-Gonzalez, R. Inuzuka,
G. Giannakoulas, L. Swan, S.J. Wort, M.A. Gatzoulis. Royal Brompton
Hospital, London, United Kingdom

Purpose: There is a significant ongoing morbidity and mortality associated with
Eisenmenger syndrome (ES), even in this era of advanced therapies. However,
the tools to effectively determine prognosis remain limited and the significance
of multi-system involvement is unclear. We assessed the prevalence of liver dys-
function and its relation to outcome in ES.
Methods: Data on all ES patients who underwent liver function assessment in
our centre over the last 10 years were studied retrospectively. The oldest albumin,
alkaline phosphatase, bilirubin and ALT/AST concentration was analysed and its
relation to all-cause mortality assessed by Cox regression.
Results: A total of 210 ES patients were included. Mean age was 40.8±12.4y;
38% were male. Mean albumin concentration was 37.0±6.1g/l (29%<35g/l),
bilirubin 21.2±10.0mg/l (13%>30mg/l), ALP 76.3±26.U/l (44%>100U/l). An ab-
normal AST or ALT concentration (>34/40U/l) was present in 13%.
During a median follow-up of 5.8 years, 54 pts died. Abnormal albumin (HR 3.62,
95% CI:2.11-6.23, p<0.0001, see Figure) and bilirubin concentration (HR 2.50
95% CI:1.27-4.92, p=0.008) were strong predictors of outcome in ES. An abnor-
mal AST/ALT concentration (HR 2.14 95% CI: 1.07-4.28, p=0.03) and ALP (HR
1.85 95% CI:1.04-3.30, p=0.04) were also predictive of outcome. On multivariable
analysis, albumin, bilirubin and ALP remained in the model.

Conclusion: Liver dysfunction and hypoalbuminemia are common in ES and re-
late to outcome. This underscores the systemic nature of ES affecting many or-
gans including the liver and gut. Caution should be executed when medication
with hepatotoxic potential is prescribed.

P758 Safety, tolerability, clinical and haemodynamic impact
of oral bosentan in patients with congenital heart
disease related pulmonary hypertension or
Eisenmenger syndrome and PWP >15 mmHg

M. D’alto, E. Romeo, P. Argiento, B. Sarubbi, A. Correra,
G. Scognamiglio, N. Grimaldi, M.G. Russo, R. Calabro’. Second University of
Naples - Monaldi Hospital, Department of Cardiology, Naples, Italy

Objective: Pulmonary arterial hypertension (PAH) associated with congenital
heart disease (CHD) is included in group 1 of the pulmonary hypertension clini-
cal classification. However, patients with CHD-related PAH or Eisenmenger syn-
drome may rarely have pulmonary wedge pressure (PWP) >15 mmHg, that the-
oretically exclude the diagnosis of PAH and the use of specific therapy. Aim of
this study was to evaluate safety, tolerability, clinical and haemodynamic impact
of oral bosentan in patients with CHD-related PAH or Eisenmenger syndrome and
PWP >15 mmHg.
Methods: Clinical status, liver enzymes, WHO functional class, resting oxygen
saturations, 6-min walk test (6MWT) and haemodynamics were assessed at
baseline and after six month of oral bosentan therapy in patients with Eisen-
menger syndrome and PWP >15 mmHg.
Results: At baseline right heart catheterization, 9/62 (14%) patients (3 male, age
48±13 y) with CHD-related PAH and Eisenmenger syndrome showed PWP >15
mmHg (18.0±1.7 mmHg, range 16-20 mmHg). Transpulmonary pressure gradi-
ent (TPG) was 46±22 mmHg. All 9 patients were in WHO functional class 3. Two
patients had complete AV canal, 4 ventricular septal defect and 3 single ventricle.
All patients well tolerated oral bosentan at common doses. No major side effects
were observed during the follow-up. After 6 months therapy was observed a sig-

nificant improvement in WHO functional class (2.5±0.4 vs 3.0±0.0; p<0.005),
distance travelled in the 6MWT (365±74 vs 304±109 m; p<0.05), pulmonary
vascular resistances index (15±4 vs 21±9 WU m2; p<0.01) and pulmonary car-
diac index (3.9±1.7 vs 2.9±1.0 l/min/m2; p<0.005). In contrast, PWP (17.2±2.3
vs 18.0±1.7 mmHg; p=ns) and TPG (41±18 vs 46±22 mmHg; p=ns) did not sig-
nificantly change. Finally, bosentan did not worsen oxygen saturation (83±6 vs
82±7%; p=ns).
Conclusion: Bosentan was safe and well tolerated in adults with CHD-related
PAH or Eisenmenger syndrome and PWP >15 mmHg during 6 months of treat-
ment. Clinical status, exercise tolerance and pulmonary haemodynamics signifi-
cantly improved without compromising peripheral oxygen saturation.

P759 Clinical and haemodynamic effects of sidenafil in
pulmonary hypertension secondary congenital
systemic-to-pulmonary shunts and RV disfunction

I. Palii1, E. Vataman2, L. Maniuc3, O. Repin3, M. Vataman4, I. Cucu3.
1Mother and Child Healtf Protection Scientific Research Institute,

Chisinau, Moldova, Republic of; 2Institute of Cardiology, Chisinau, Moldova,
Republic of; 3Cardiosurgery Center, Chisinau, Moldova, Republic of; 4German
Diagnosis Center, Chisinau, Moldova, Republic of

Purpose: Pulmonary hypertension (PH) resulting from congenital heart disease
(CHD) remains one of the most difficult childhood illness to treat. Furthermore
PH leads in evolution to RV remodelling and dysfunction. Sildenafil, a selective in-
hibitor of phosphodiesterase-5, is known as an effective and promising pulmonary
vasodilator.
Methods: We have evaluated the efficacy and the tolerability of sildenafil in chi-
dren with advanced PH secondary CHD with shunts (simple (18 pts), mixed (28
pts) and complex (27 pts). In this monocentric, double-blind, placebo-controlled
study we randomly assigned 69 pts with advanced PH (39 with repaired shunts,
21 with palliative procedure and 9 inoperable pts) to placebo or sildenafil orally,
with the dose of 0,5-2 mg/kg/day each 6 h for 12-24 weeks. The sildenafil group
was consisted of 34 pts (mean age 26,3±7,1 months) and the placebo group
– 35 pts (mean age 23,5±7,8 months). The study protocol included: functional
class (FC) NYHA/Ross;O2 saturation; 6-min walk test; transthoracic echocardio-
gram (mean PAP, tricuspid annular plane systolic excursion (TAPSE), myocardial
performance index (MPI or Tei index), right cardiac catheterisation, measuring
pulmonary vascular resistance (PVR). In addition a special questionnaire of ev-
idence of adverse reactions was available.The quality-of-life (QL) was studied
using the questionnaire PedsQL, cardiac module.
Results: At the patients treated with Sildenafil was observed an improvement
of FC NYHA/Ross from 3,2±0,1 to 1,6±0,1 (p<0,001); O2 sat from 92, 9±0,7
to 96,7±0,5% (p<0,001); an effort tolerance estimated by 6-minute walk test
from 286,7±17,4 to 486,7±14,9 m (p<0,001); the decreasing of mean PAP
from 53,8±2,2 to 34,2±1,9 mmHg (p<0,01) and PVR from 6,56±0,3 to 3,8±0,3
UW/m2 (p<0,01); the improvement of the systolic function, TAPSE from 16,8±0,4
to 23,4±0,5 mm (p<0,01) and global function of RV (Tei index) from 0,48±0,01
to 0,32±0,01 (p<0,001), QL total score from 54,2±3,1 to 26,3±2,5. In placebo
group the respective signs have slightly changed and only PVR diminished from
6,4±0,1 to 5,7±0,3 UW/m2 (p<0,05). There was no death in the sildenafil-treated
cases, contrary to 4 pts in the placebo group.
Conclusions: Sildenafil is efficient in treating PH secondary to congenital
systemic-to-pulmonary shunts and RV disfunction, but even more effective in cor-
rected surgical shunts. Sildenafil improves FC, tolerability at effort,O2 sat, systolic
and global function of RV, diminishing PAPm and PVR comparing with placebo.
This remedy has good tolerability, with minors and insignificant adverse reactions
and favourable impact on the quality of life.

PULMONARY HYPERTENSION – MISCELLANEOUS

P760 Phenotype of patients with pulmonary hypertension as
a complication of dilated cardiomyopathy

F. Bauer, B. Kurtz, C.H. Vallet, D. Stepowski, B. D’here, M. Godin,
C. Tron, H. Eltchaninoff. University Hospital of Rouen - Hospital
Charles Nicolle, Rouen, France

Background: Because pulmonary hypertension (PH) seriously worsens progno-
sis of patients with EF < 35%, new drugs are currently being tested to improve
hemodynamic and outcomes. The purpose of this work is to establish the preva-
lence and determinants of PH in an echo core lab.
Methods: Between 01/01/2009 and 31/12/2009, all patients scanned in our echo
core lab were divided into 2 groups on the basis of EF and then dichotomized
based on the tricuspid regurgitation velocity (TRV >3m/s, i.e. high prevalence
of PH). In the subset group of patients with EF <35%, we randomly selected
97 patients for left ventricular systolic and diastolic function measurement, mitral
regurgitation quantification, left atrial volume calculation as well as TRV and right
ventricular function assessment.
Results: From 5658 echocardiography studies, 731 patients (13%) had EF <

35%. Among these 731 patients, TRV was undetectable in 34%, < 3m/s in
38% and >3m/s in 28% of patients. Of the 97 patients carefully investigated,
left atrial area (p<0.0001), E velocity (p<0.0001), A velocity (p=0.0004), E/A
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ratio (p<0.0001), S longitudinal velocity at mitral valve level (p=0.007), E/E’ ra-
tio (p<0.0001), mitral regurgitation severity (p<0.0001) and left ventricular pre-
ejection time (p=0.0002) were univarietely but not independently correlated to
TRV. Left ventricular dimensions and EF were not correlated to TVR. From mul-
tiple regression analysis, the 2 residual determinants of TVR were left atrial area
(p=0.02, figure) and mitral regurgitation severity (p=0.02).

Left atrial and tricuspid regurgitation.

Conclusion: Pulmonary hypertension is prevalent in patients with EF < 35%.
Both mitral regurgitation severity and left atrial dilation were the strongest deter-
minants of pulmonary hypertension. They should be considered in the future for
specific therapeutic approach.

P761 Pulmonary arterial hypertension in patients with
chronic kidney disease on dialysis and without
dialysis: results of the PEPPER-study

S. Pabst1, C. Hammerstingl1, F. Hundt2, T. Gerhardt3, C. Grohe4,
G. Nickenig1, R. Woitas2, D. Skowasch1. 1University of Bonn, Medical

Clinic II - Cardiology, Bonn, Germany; 2University of Bonn, Medizinische Klinik I,
Bonn, Germany; 3Praxis für Nieren- und Hochdruckkrankheiten, Bonn, Germany;
4Lungenklinik Berlin-Buch, Berlin, Germany

Background: Pulmonary hypertension (PH) is common in patients with dialysis-
dependent chronic kidney disease (CKD) and is an independent predictor of mor-
tality. However, specific hemodynamics of the pulmonary circulation, changes in-
duced by hemodialysis and prevalence of pulmonary arterial hypertension (PAH)
have not been evaluated in patients with CKD.
Methods and results: We assessed consecutive patients with CKD on hemodial-
ysis (group 1, n=31) or without dialysis (group 2, n=31), in World Health Organi-
zation functional class >II with dyspnea unexplained by other causes, using right
heart catheterization (RHC). In group 1 RHC was performed before and after dial-
ysis. PAH was diagnosed if mean pulmonary arterial pressure (mPAP) was >25
mmHg and pulmonary capillary wedge pressure (PCWP) <15 mmHg (after dial-
ysis in group 1) and if other causes of PH were excluded. In CKD patients after
dialysis, prevalence of PH was 24/31 (77%; 20/31 postcapillary PH, 4/31 precapil-
lary PH); prevalence of PAH was 3/31 (10%). After dialysis, there were significant
decreases in mPAP (from 62±18 to 55±17 mmHg) and PCWP (from 25±8 to
20±6 mmHg); all four cases of precapillary PH were unmasked by dialysis. In
group 2, postcapillary PH was diagnosed in 22 cases (71%); no cases of PAH
were detected.
Conclusions: The finding that the prevalence of PAH was 10% in CKD patients
on hemodialysis who have unexplained dyspnea suggests careful screening for
P(A)H in this patient population is warranted. The possibility that dialysis might
be a trigger for the development of PAH is plausible given that there were no
instances of PAH in the nondialysis CKD patient group. RHC should be performed
after dialysis to unmask precapillary P(A)H.

P762 Cardiac hemodynamics and 6-minute walk distance in
patients with chronic obstructive pulmonary disease

J. Mykland1, I. Skjorten1, M. Melsom2, S. Humerfelt1, V. Hansteen1,
J. Hisdal1, K. Steine3. 1University of Oslo, Aker University Hospital,
Oslo, Norway; 2University of Oslo, Akershus University Hospital,

Department of Medicine, Lorenskog, Norway; 3University of Oslo, Akershus
University Hospital, Department of Cardiology, Lorenskog, Norway

Aim: To evaluate the association between cardiac hemodynamics determined by
right heart catheterization (RHC) and 6-minute walk distance (6MWD) in patients
with chronic obstructive pulmonary disease (COPD) and pulmonary hypertension
(PH).
Methods: RHC with measurements of mean pulmonary artery pressure (mPAP),
mean pulmonary capillary wedge pressure (mPCWP), mean right atrial pressure
(mRAP), and 6MWD were performed in 98 COPD patients without left sided
heart diseases, age 64 (7) years, 50% men. PH was defined as mPAP at rest
≥ 25mmHg and mPCWP ≤15 mmHg. Right ventricle stroke work index (RVSWI)
was calculated as stroke volume index (SVI) x (mPAP-mRAP) x 0.0136. Indexed
pulmonary artery compliance (PACI) was calculated as SVI/PP (PP=pulse pres-
sure).
Results: RVSWI was significantly increased (p<0.01) in the group of COPD pa-

tients with PH compared to the group with no PH (10.9±3.2 vs. 6.9±2.1), and
PACI was significantly (p<0.01) decreased (1.7±0.6 vs. 2.2±0.7). For those with
PH (n=26), 6MWD was significant reduced (343±149 m) compared to no PH
(489±113 m) (p<0.01). Moreover, 6MWD correlated with RVSWI, r=0.5 (p<0.01),
PACI, r=0, 3 (p<0.01) and mPAP, r=0.5 (p<0.01) (fig.1). Significant differences
(p<0.01) in following parameters in PH group, mPAP, mPCWP, mRAP, 29±4,
11±3, 7±3 mmHg vs. no PH group, 18±3, 8±4, 5±3 mmHg, respectively. No
significant differences in SVI.

Figure 1

Conclusion: Exercise capacity as evaluated by 6MWD in COPD with PH is re-
duced. In these patients we observed increased RVSWI and reduced PACI. The
increased RVSWI is caused by PH, since there is no difference in SVI between
COPD patients with or without PH. Reduced compliance contributes to deteri-
oration in RV-PA coupling and increases RV afterload in PH group, and likely
generates a higher workload at the right ventricle.

P763 Persistent pulmonary hypertension in patients with
severe mitral regurgitation undergoing mitral valve
replacement

R. Garcia Orta1, E. Moreno Escobar2, M. Lopez Perez1, I. Uribe
Morales1, M. Gonzalez Molina1, J.M. Oyonarte Ramirez1, S. Lopez

Fernandez1 , R. Melgares Moreno1. 1University Hospital Virgen de las Nieves,
Granada, Spain; 2San Cecilio University Hospital, Granada, Spain

Mitral valve disease is frequently associated with pulmonary hypertension (PH),
where in most cases, secondary to increased pulmonary venous pressure and
therefore reversible after surgery. However there is a subgroup of patients in
whom there is no such regression of PH and in whom it may even progress in
time despite the proper correction of the valvular lesion. There are no known fac-
tors associated with this condition, but it carries an impact on functional capacity
and prognosis.
Our goal is to determine the clinical and echocardiographic factors associated
with the development of persistent PH in patients with severe mitral regurgitation
undergoing mitral valve replacement.
Results: 98 consecutive patients undergoing mitral valve replacement for se-
vere mitral insufficiency with clinical and echocardiographic follow-up exceeding
12 months and normally functioning mitral prosthesis. The follow-up was 58±22
months, median 62 months. 31 patients developed PH at follow-up. Mortality in
this subgroup was significantly above patients without PH. We analyzed preop-
erative clinical and echocardiographic variables. Factors that were significantly
associated (p<0,05) with the development of PH were: a)clinical: age, hyperten-
sion, permanent atrial fibrillation and degree of Parsonnet b) echocardiographic:
preoperative left atrium transverse diameter and grade of tricuspid regurgitation.
In multivariate analysis, preoperative atrial fibrillation (p=0,01, CI 0,1-0,5) and the
Parsonnet index (p=0,01, CI 1,02-1,2) were significantly associated to the devel-
opment of PH. There was no association with the area of the prosthesis/body
surface, left ventricular function parameters or previous lung disease.
We conclude that persistent PH in patients with severe mitral insufficiency after
mitral valve replacement carries a bad prognosis and is related to preoperative
permanent atrial fibrillation and not to prosthesis area or left ventricular function.

P764 Prevalence of established and exercise induced
pulmonary hypertension in moderate to severe chronic
obstructive pulmonary disease

J. Mykland1, I. Skjorten2, M. Melsom3, S. Humerfelt2, J. Hisdal2,
V. Hansteen2, K. Steine4. 1University of Oslo, Aker University

Hospital, Department of Cardiology, Oslo, Norway; 2University of Oslo, Aker
University Hospital, Oslo, Norway; 3University of Oslo, Akershus University
Hospital, Department of Medicine, Lorenskog, Norway; 4University of Oslo,
Akershus University Hospital, Department of Cardiology, Lorenskog, Norway

Purpose: The prevalence of pulmonary hypertension (PH) in chronic obstructive
pulmonary disease (COPD) is uncertain. This inconsistency can be explained
by dissimilarities in definitions of PH as patient population studied and mixing of
pre and post-capillary reasons for PH. We aimed to describe prevalence of pre-
capillary PH at rest and exercise induced pulmonary hypertension (EIPH) in a
population of stable smoke associated COPD without left sided heart diseases.
Methods: 98 patients, 64±7 yrs and 50% men, were prospectively recruited and
classified according to GOLD (Global initiative for Obstructive Lung Disease) cri-
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teria. Right heart catheterization with exercise protocol was done with the fol-
lowing pressure measurements: Mean pulmonary artery pressure (mPAP) and
capillary wedge pressure (mPCWP), and pulmonary vascular resistance (PVR)
were calculated. Pulmonary artery compliance (PAC) was defined as stroke vol-
ume/puls pressure (PP). Pre-capillary PH at rest was defined as mPAP ≥25
mmHg and PCWP ≤15 mmHg. Pre-capillary EIPH was defined as an increase
in mPAP combined with abnormal exercise responses both in PVR (unchanged
or increased value from rest to exercise) and PAC (reduced value from rest to
exercise) with an increase in mPCWP ≤20 mmHg.
Results: 26 (27%) patients, mPAP 29±4 mmHg, had pre-capillary PH at rest.
Categorized by GOLD stages, PH at rest was found in 2 (5%) in GOLD II, 8
(28%) in GOLD III, and 16 (52%) patients in GOLD IV. PCWP was normal at rest,
11±3 mmHg. During maximum effort 60 of 72 (83%) patients showed normal
response in mPCWP, and 12 (17%) showed pathological increase in mPCWP
(23±2 mmHg) at maximum effort. Among the 60 patients with normal rise in
mPCWP, EIPH was found in 30 (50%). In this group of patients mPAP at rest
and exercise were 18±3 and 38±7mmHg, respectively; 15 patients were allo-
cated to GOLD II, 11 to GOLD III, and 4 to GOLD IV. Accumulated prevalence of
pathological response of the pulmonary artery pressure (PH at rest with normal
PCWP and EIPH with normal rise in PCWP) was found in 56 (58%) of all the 98
patients.
Conclusion: There was a high prevalence, even in patients with GOLD 2, of PH
and EIPH of pre-capillary type in this COPD population. In lack of upper normal
limit for mPAP during exercise we suggest a combined evaluation of PAC and
PVR to determine if increase in mPAP is a pathologic or an expected physiologic
response to exercise.

P765 Increase in pulmonary vascular resistance during
exercise: a frequent but neglected problem in
advanced heart failure

G. Plehn, J. Vormbrock, A. Meissner, T. Butz, H. Yeni, H.J. Trappe.
Marienhospital Herne, Ruhr-University of Bochum, Medical Clinic II

(Cardiology & Angiology), Bochum, Germany

Introduction: Left heart failure is the most common cause of pulmonary hyper-
tension (PH) and there is firm evidence that left-sided PH carries a poor outcome.
However, data on incidence, pathophysiology and functional importance of PH
are sparse. Exercise testing has the advantage to put stress on the pulmonary
circulation and to allow data collection when symptoms really occur.
Methods and results: 51 consecutive patients with NYHA class II-III and a re-
duced ejection fraction were prospectively enrolled for hemodynamic exercise
testing. The study was focused on an accurate measurement of patients car-
diac output and the corresponding transpulmonal gradient at different exercise
levels. All parameters correlating with peak cardiac output were introduced into a
multivariate regression model (MRM).
At peak incremental exercise 43 patients experienced an increase in pulmonary
artery mean pressure (PAM) above 30 mmHg and 25 patients had an elevated
pulmonary vascular resistance (PVR) above 130 dyn s cm-5. Interestingly, PVR
showed a stronger correlation with peak cardiac output (r = 0.51; p<0.01) than
right ventricular ejection fraction (r = 0.29; p=0.02) and PAM (r = 0.3; p=0.04).
PVR was identified as the sole independent predictor of peak cardiac output in
this patient group.
Conclusion: In heart failure with reduced ejection fraction pulmonary vascular
distensibility is an important determinant of limited exercise capacity and promiss-
ing target for specific therapy.

P766 Pulmonary artery pressure rise during exercise in
COPD with normal pressure at rest is accompanied by
pathologic responses in pulmonary artery compliance
and in pulmonary vascular resistance

J. Mykland1, I. Skjorten2, M. Melsom3, S. Humerfelt2, J. Hisdal2,
V. Hansteen2, K. Steine4. 1University of Oslo, Aker University Hospital,
Department of Cardiology, Oslo, Norway; 2University of Oslo, Aker University
Hospital, Oslo, Norway; 3University of Oslo, Akershus University Hospital,
Department of Medicine, Lorenskog, Norway; 4University of Oslo, Akershus
University Hospital, Department of Cardiology, Lorenskog, Norway

Background: The majority of COPD patients have normal resting mean pul-
monary artery pressure (mPAP). The aim of the present study was to investigate
if these patients showed abnormal pulmonary pressure rise during exercise.
Methods: 112 patients (47% male), in age 63±7 (mean ± SD) years with smoke
associated COPD, and normal LV function, were included. Right heart catheter-
ization at rest and during supine bicycle exercise was performed to exhaustion.
End expiratory mPAP, mean pulmonary arterial wedge pressure (mPCWP) and
cardiac output (CO) were measured. Pulmonary vascular resistance (PVR) was
calculated as (mPAP-mPCWP)/CO. Pulmonary artery compliance (PAC) was cal-
culated as stroke volume /pulse pressure.
Results: 74 patients had normal mPAP at rest (18±3 mmHg), which increased
to 37±7 mmHg (p<0.01) during max effort (Wattmax 35±21). CO increased
from 5.2±1.0 to 10.8±3.0 L/min (p<0.01) and stroke volume increased from
71.2±16.7 to 98.7±24.2 ml/beat (p<0.01). There was a significant decrease in
PAC from rest 4.0±1.5 to exercise 3.0±1.2 (p= <0.01). There was no significant

change in PVR (exercise 2.1±1.1 vs. 1.9±0.9 wu at rest). There was a signif-
icant correlation between PACmax and PVRmax, r=0.7 (p<0.01) and between
PACmax and mPAPmax, r= 0.5 (p<0.01).
Conclusion: We have demonstrated a significant increase in pulmonary artery
pressure on exercise at low workload, which was accompanied by a reduction in
PAC and a lack of reduction in PVR. These findings might support the existence
of an early clinical phase of pulmonary hypertension in patients with COPD and
normal mPAP at rest.

P767 Manifest connective tissue diseases often develops in
patients with idiopathic pulmonary arterial
hypertension

J. Ueda, K. Miyaji, M. Sakuma, Y. Takagi, N. Nakanishi. National
Cardiovascular Center, Department of Internal Medicine, Division of

Cardiology, Osaka, Japan

Purpose: The aim of this study is the frequency and the relation between idio-
pathic pulmonary arterial hypertension (IPAH) and pulmonary arterial hyperten-
sion associated with CTD (PAH-CTD).
Methods: We retrospectively studied 120 patients who had been diagnosed with
IPAH at the first visit in our hospital. Six patients without ANA data and three
patients with CTD-specific symptoms at first visit without confirmed diagnosis of
CTD were excluded. Thus the data were available in 111 patients with IPAH,
we divided them in two groups based on the titer of ANA: We defined that ANA
positive (ANA� ×160) and ANA negative (ANA< ×160).At first We examined the
cumulative incidence of definite CTD using Kaplan-Meier method. Secondly we
examined the cumulative incidence of diagnosed-CTD + strongly suggested-CTD.
In this study we found the patients who developed to CTD-specific symptoms as
time advances, but did not fulfilled the criterion for diagnosis of CTD. We defined
these patients as strongly suggested-CTD.
Results: Manifest CTD developed in ANA-negative group was 0, 1.5, 3.4,7.1% in
1,3,5,10 years later. And in ANA-positive group was 0, 0, 23.1,23.1% (Log-rank
test; P=0.06). The cumulative incidence of diagnosed-CTD + strongly suggested-
CTD in ANA-negative group was 1.2, 4.0, 5.8,9.4% in 1,3,5,10 years later. And in
ANA-positive group was 0,6.7,43.5,51.5%(Log-rank test; P<0.0001).

Cumulative incidence of CTD

Conclusion: CTD developed as time advances with high frequency in the pa-
tients initially diagnosed with IPAH. Revised classification of PAH-CTD may be
needed not only in ANA-positive groups but also in ANA-negative groups.

P768 Diagnostic accuracy of transthoracic contrast
echocardiography as a screening method for
pulmonary arteriovenous malformations

M.W.F. Van Gent, M.C. Post, R.J. Snijder, C.J.J. Westermann,
J.J. Mager. St Antonius Hospital, Nieuwegein, Netherlands

Purpose: Patients with hereditary hemorrhagic telangiectasias (HHT) are rou-
tinely screened for pulmonary arteriovenous complications (PAVMs) because of
the associated neurological complications. We compared the detection of intra-
pulmonary shunting on transthoracic contrast echocardiography (TTCE) with the
presence of PAVMs on high-resolution chest computed tomography (HRCT) in a
large series of screened persons.
Methods: In the period from May 2004 till December 2010, 626 persons with pos-
sible HHT were screened with both a TTCE and chest HRCT. TTCE was judged
positive or negative for a pulmonary shunt, or indeterminate when intracardiac
and intrapulmonary shunting could not be discriminated. Chest HRCT was inter-
preted as positive, negative or indeterminate for the presence of PAVMs.
Results: TTCE was positive for a pulmonary shunt in 252 patients (40.3%), neg-
ative in 369 patients, and in 5 patients the origin of the shunt could not be dis-
cerned. Chest HRCT showed PAVMs in 122 patients (19.5%), and in 18 patients
the presence of a PAVM was uncertain. The negative predictive value of TTCE
for the absence of PAVMs on chest HRCT was 99.4%, and sensitivity was 98.3%.
In two patients with PAVMs on chest HRCT but no shunt on TTCE, PAVMs were
very small and far beyond possibility for treatment. The positive predictive value
of TTCE for the presence of PAVMs was 48.4%, and specificity 73.9%.
Conclusion: In this large series directly comparing TTCE with chest HRCT, TTCE
appears to have an excellent negative predictive value. When used as a first-
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line screening tool, no PAVMs amenable for embolisation were missed. Intrapul-
monary shunting on TTCE is frequently present in patients without macroscopic
PAVMs on chest HRCT.

P769 Prevalence of pulmonary arterial hypertension in the
HIV cohort of the University Bonn: results of the
PAHIBO study

S. Pabst1, C. Hammerstingl1, C. Schwarze-Zander2 , J. Ohlig1,
T. Nussbaum1, G. Nickenig1, J. Rockstroh2, D. Skowasch1.

1University of Bonn, Medical Clinic II - Cardiology, Bonn, Germany; 2University
of Bonn, Medizinische Klinik I, Bonn, Germany

Background: PAH (pulmonary arterial hypertension) is a rare and life-threatening
complication of HIV (human immunodeficiency virus) infection. An investigation of
the presence of HIV infection is a standard diagnosis in patients with unexplained
PAH. Previous studies suggest a prevalence of PAH in HIV patients close to about
0.5%, but are limited in the study design. Therefore the exact prevalence is un-
clear.
Methods: The PAHIBO study is investigating all HIV patients (n=700) in a
prospective cross-sectional study. If systolic pulmonary arterial pressure (sPAP)
is >35 mmHg in Doppler echocardiography, right heart catheterization is followed.
The findings are correlated with a dyspnea questionnaire (Shortness of breath,
SOB).
Results: To date, 340 patients were enrolled (age: 23-74 years, average 45±10,
81% men). 44/340 (13%) had an echocardiographic sPAP >35 mm Hg (average
42±4 mmHg). Severe dyspnea (SOB >50 points) was found in 33/340 (10%) of
all examined HIV-patients and in 11/44 (25%) patients with pulmonary hyperten-
sion (PH). The right heart catheterization was carried out so far in 22/44 patients
with echocardiographically proven PH. In 4 cases, a precapillary PAH (including
a complete work-up and exclusion of other causes of PAH) was diagnosed, of
which 1 case was already known, in 13 cases postcapillary PH and in the re-
maining 5 cases, the exclusion of a manifest PH. Thus, the PAHIBO study reveals
a prevalence of HIV-associated PAH of at least 4/340 cases (1.2%). In addition,
the study showed many comorbidities: coronary heart disease (7%), heart failure
(8%), diastolic dysfunction (29%), valvular defects (2%) and COPD (11%).
Conclusion: The prevalence of HIV-associated PAH is probably higher than pre-
viously described. Severe cardiac and respiratory comorbidities are very frequent
in the examined HIV cohort. If these results should be confirmed in the extended
cohort of 700 patients, a regular echocardiographic screening in asymptomatic
HIV patients is to discuss.

P770 Unmasked pulmonary venous hypertension during
vasodilator challenge predicts poor outcomes with
medical therapy

R.A. Krasuski1, G.P. Devendra1, S.A. Hart1, A. Rane1, J. Lee1,
T.M. Bashore2. 1Cleveland Clinic, Cleveland, United States of

America; 2Duke University Medical Center, Durham, United States of America

Purpose: Pulmonary arterial hypertension (PAH) is defined by a resting mean
pulmonary arterial pressure (PAP) of ≥25 mmHg and a pulmonary capillary
wedge pressure (PCWP) <15 mmHg. Vasodilator challenge to identify patients
for possible calcium blocker therapy is part of the routine hemodynamic evalua-
tion in PAH. Occasionally PCWP increases during testing, suggesting a compo-
nent of pulmonary venous hypertension. Whether this finding should limit the use
of outpatient PAH-specific therapy (endothelin antagonists, PDE-5 inhibitors and
prostanoids) is currently unknown.
Methods: We performed a two-center prospective cohort study of 270 PH pa-
tients referred for invasive evaluation. Among the 175 patients meeting hemody-
namic criteria for PAH, 14 patients (8%) increased PCWP to ≥15mmHg during
inhalation of 40 ppm nitric oxide (iNO). All patients were prospectively followed
and mortality confirmed using the Social Security Death Index.
Results: Mean age of the cohort was 55±15 years, 66% were women and 78%
Caucasian. WHO function class was 2.8±0.7, mean PAP was 45±17 mmHg and
mean PCWP 10±3 mmHg. No significant differences among these characteris-
tics were seen between the 14 patients with iNO-induced PCWP elevation and
those without. 36% of patients with iNO-induced PCWP elevation were treated

with PAH-specific therapy. These patients experienced increased mortality com-
pared to those who remained untreated (p=0.04).
Conclusions: In patients with pulmonary arterial hypertension, nitric oxide in-
halation may unmask a pulmonary venous component, which appears to worsen
clinical outcome when treated with PAH-specific therapy.

P771 Two easily obtainable echocardiography variables can
identify patients with increased total and vascular
pulmonary resistance

O. Bech-Hanssen, B. Rundqvist, F. Lindgren, N. Selimovic.
Sahlgrenska University Hospital, Sahlgrenska Academy, Institute of

Medicine, Gothenburg, Sweden

Background and aim: The total pulmonary resistance [TPR, pulmonary artery
mean pressure (PAMP)/cardiac output (CO)] and the pulmonary vascular resis-
tance [PVR, (PAMP-capillary wedge pressure (PCWP))/CO] describe the right
ventricular afterload and the vascular component. A comprehensive echocardio-
graphy (Echo) study can provide calculation of TPR and PVR, however, these
are cumbersome. In the present study we hypothesised that the ratio between
PA systolic pressure and the velocity time integral in the left ventricular out-flow
(PASP/VTI) can be used as a surrogate for TPR. Further we examined the pre-
viously described augmented pressure (AP) as a surrogate for PVR. The aim of
the study was to evaluate the diagnostic accuracy of the Echo derived TPR, PVR
and their surrogate variables.
Methods: Echocardiography and right heart catheterization were performed
within 24 hours in 97 patients. PASP, right atrial pressure and CO were assessed
using standard Echo methods. The PAMP was estimated using a regression
equation (PAMP=0.65PASP-1.2). The PCWP was estimated semi-quantitatively
from mitral and pulmonary vein data. The timing of peak velocity in the PA (pulsed
Doppler) was determined and the corresponding pressure estimated (PAPV). AP
was calculated as PASP-PAPV. Increased TPR and PVR was defined as >5 and
>3 WU. Cut-off values were generated to determine increased TPR and PVR
using receiver-operating characteristics curve analysis.
Results: The mean± SD age was 54±15 years, 59% were female. Thirty-seven
patients had left heart disease, 39 had pulmonary vascular disease, 15 chronic
tromboembolism and 6 were normal. Seventy-four patients had increased TPR
and 66 increased PVR at catheterization. There were no significant differences
between Echo derived TPR, PVR and their surrogate variables (Table).

Variables AUC Cut-off Sensitivity Specificity NPV PPV
(95% CI) value (95% CI) (95% CI)

Echo TPR (WU, n=89) 0.93 (0.88–0.98) >7.4 90 (80–95) 86 (67–95) 73 95
PASP/VTI (mmHg/cm, n=95) 0.94 (0.89–0.99) >2.9 92 (83–96) 88 (69–96) 78 96
Echo PVR (WU, n=80) 0.88 (0.80–0.96) >4.2 86 (74–93) 83 (64–93) 71 92
AP (mmHg, n=97) 0.96 (0.93–1.00) >8 89 (80–95) 90 (75–97) 80 95

NPV, negative prdictiv value; PPV, positive predictive value.

Conclusions: Echo can be used to identify patients with increased TPR and
PVR. The more simple surrogate variables have the same diagnostic accuracy
as direct Echo estimation of TPR and PVR.

P772 Improved pulmonary endothelial function after 24
weeks of bosentan therapy in 60 patients with
Eisenmenger physiology: study HP 3.2 of the German
network of competence for congenital heart disease

S. Mebus1, J. Kreuder2, B. Farahwaschy3 , O. Miera3, B. Peters4,
U. Bauer3, P.E. Lange3, F. Berger3, I. Schulze-Neick5. 1German Heart Center,
Department for Pediatric Cardiology and Congenital Heart Disease, Munich,
Germany; 2Justus-Liebig University Giessen, Giessen, Germany; 3German
Heart Center Berlin, Berlin, Germany; 4Otto-von-Guericke University of
Magdeburg, Institute of Biometry and Medical Informatics, Magdeburg, Germany;
5Great Ormond Street Hospital for Children, London, United Kingdom

Introduction: Therapy aimed at reducing pulmonary vascular resistance in pa-
tients with Eisenmenger physiology may be beneficial in some while the precise
mechanisms of such therapy remain incompletely understood. We studied in de-
tail, in the largest patient cohort with Eisenmenger physiology to date, clinical,
hemodynamic and pulmonary endothelial function before and after 24 weeks of
Bosentan therapy.
Methods: 60 patients (16-51ys, 25m/35f) with shunting defects and Rp/Rs>0.75
were recruited to receive therapy for 24 weeks with Bosentan, an endothelin re-
ceptor ETA/ETB antagonist. Cardiac catheterisation to asses pulmonary vascular
resistance (PVR) together with acute pulmonary vasoreactivity test (AVT), mag-
netic resonance imaging, echocardiography, and laboratory markers of cell func-
tion (VEGF, BNP, endothelins), were performed before and after therapy, which
was followed up with 6-MWT, ECHO and clinical status at 5 outpatient appoint-
ments in the interim.
Results: After therapy, clinical status improved (average NYHA 2.66±0.59 to
2.32±0.51, p<0.005) as well as 6-MWD (65.1±14.3m, p<0.001). Hemodynamics
after therapy showed a lowered baseline PVR, while minimum PVR with NO/O2
remained statistically unchanged. There was a significant reduction of pro-BNP
(p=0.0011), whereas mid region-ANP, selectins and cell adhesion molecules re-
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mained unchanged. Levels of big endothelin and endothelin increased, as did
plasma nitrite, nitrate and ADMA, showing enhanced NO production in response
to therapy.
Conclusion: 24 weeks of Bosentan-Therapy in patients with Eisenmenger phys-
iology was safe and improved clinical, exercise, hemodynamic, and pulmonary
endothelial biology parameters. Specifically, the data suggest better pulmonary
endothelial function with improved vasodilating capacity and endothelin handling
of the pulmonary vascular system, thus demonstrating the beneficial effects of
bosentan for the first time in these complex patients both at the clinical, cardiac
and at the pulmonary vasculocellular level.

P773 Intensive immunosuppressive therapy improves
pulmonary hemodynamics and prognosis in patients
with pulmonary arterial hypertension associated with
connective tissue disease

S. Yamamoto1, Y. Fukumoto1 , K. Sugimura1, K. Sato1, Y. Miura1,
S. Tatebe1, M. Nakano1, M. Oikawa1, T. Ishii2, H. Shimokawa1. 1Tohoku
University Graduate School of Medicine, Department of Cardiovascular Medicine,
Sendai, Japan; 2Tohoku University Graduate School of Medicine,Department of
Hematology and Rheumatology, Sendai, Japan

Background: Pulmonary arterial hypertension (PAH) still remains a serious dis-
ease characterized by elevated pulmonary artery pressure (PAP) and increased
pulmonary vascular resistance (PVR), leading to right-sided heart failure and
death. Among the several forms of PAH, PAH associated with connective tissue
disease (CPAH) has the worse prognosis due to resistance to conventional va-
sodilator therapy. Since immunological mechanisms may be involved in the patho-
genesis of CPAH, we hypothesized that intensive immunosuppressive therapy
could improve pulmonary hemodynamics and prognosis in CPAH.
Methods: In our PAH cohort with 136 PH patients, we evaluated the clinical
characteristics of 13 patients with CPAH, who received the intensive immunosup-
pressive therapy (IIT) with cyclophosphamide (500 mg/month IV for more than 6
months) and glucocorticosteroids (1 mg/kg/day PO for more than a month) (IIT
group, mean age 44.8±7.7 [SD] years, 12 females and 1 male). The underlying
collagen disease included systemic lupus erythematosus in 7, Sjogren syndrome
in 4, mixed connective tissue disease in 1 and systemic sclerosis in 1. We com-
pared them with 8 historical controls (Control group: mean age 52±18 [SD] years,
8 females, SLE in 1, MCTD in 3, systemic sclerosis in 2, rheumatoid arthritis in 1,
and dermatomyositis in 1) in terms of pulmonary hemodynamics and prognosis.
Both groups were treated with the conventional vasodilator therapy with calcium
channel blocker, prostacyclin, bosentan and/or phosphodiesterase-5 inhibitors.
Results: We have closely followed up all patients every half to one year by cardiac
catheterization. The control group had slightly increased mean PAP (mPAP, from
43.5±17.4 to 50.3±18.8 mmHg, P=0.08). In the IIT group, the intensive immuno-
suppressive therapy significantly decreased mPAP (from 39.5±9.1 to 28.9±11.0
mmHg, P<0.01) and tended to decrease PVR (from 700±434 to 481±418 dyn
sec/cm5, P=0.07), while cardiac index was well maintained (from 2.8±0.7 to
2.9±1.4 L/min/m2, n.s.). Importantly, in 6 out of the 13 patients of the IIT group
(46%), mPAP was almost normalized (<25 mmHg) and was stabilized within nor-
mal range for more than a year (353±308 days). Furthermore, the IIT group
showed significantly better prognosis compared with the control group (Log-rank
Test P=0.01; follow-up period, 740±398 days).
Conclusion: These results suggest that the intensive immunosuppressive ther-
apy with the combination of cyclophosphamide and glucocorticosteroids signifi-
cantly improves pulmonary hemodynamics and prognosis in patients with CPAH.

P774 Quality of life in patients with pulmonary arterial
hypertension

E. Goncalvesova, P. Notova, P. Lesny, M. Luknar. National Institute of
Cardiovasc Diseases - NUSCH, Bratislava, Slovak Republic

Background: Pulmonary arterial hypertension (PAH) has an impact on
all aspects of quality of life (QoL). QoL score is commonly used as an endpoint in
the evaluation of treatment effect in left heart failure patients (pts).
Aim: To validate the applicability of the Minnesota Living with Heart Failure Ques-
tionnaire (MLHFQ) in pts with PAH and to find out which QoL aspects are most
important in PAH pts. To assess the relationship of QoL score and WHO functional
class (FC), 6-minute walk distance (6MWD), and intensity of depression.
Patients and methods: 26 pts (mean age 57.7±13.6 years, 20 female) with diag-
nosed PAH (23 idiopathic PAH) were evaluated. All of them were diagnosed and
treated according to the recent ESC PH management guidelines. 13 pts were in
FC III, 11 in FC II, and 2 in FC I. Mean 6MWD was 379.2±145.0 m. Mean ML-
HFQ Global score (GS) was 29.2±18.6, Soma score (SS) was 25.6±12.6 and
Psycho Score (PS) was 7.18±9.3 Mean Beck Depression Inventory (BDI) score
was 8.2±8.0. Mild degree of depression was present in 6 pts, moderate in 1, and
severe in 1 patient. General Linear Model and univariate analysis were used for
statistical evaluation.
Results: Univariate MLHFQ analysis showed that the most significant limitations
of QoL in PAH pts are low walking and stair climbing capacity (70%), walking
longer distance (65%), reduction of daily activities (54%), sleep disturbances
(39%), fatigue and anenergy (35%), anxiety (27%), and depression (23%). A sig-
nificant difference between FC III vs FC I+II in both GS (45.1 vs 32.8, p=0.008)

and SS (22 vs 11.5, p=0.001) was present. Women showed higher PS than
men (12.1 vs 5.2, p=0.005). Correlation analysis revealed a significant relation
between PS and BDI (r=0.842, p<0.0001) as well as GS and BDI (r=0.493,
p<0.001). A significant linear relationship between SS and 6MWD (r= -0.408,
p<0.001) as well as GS and 6MWT (r= -0.362, p<0.001) was also found. Age
correlated with 6MWTD (r= - 0.305, p<0.003) but not with the QoL score.
Conclusion: Lower walking capacity and reduced daily living activities are the
most significant factors limiting the QoL in PAH pts. Soma Score tightly correlated
with 6MWD and Psycho Score with depression intensity. QoL score is not influ-
enced by age which is its essential advantage in comparison to 6MWD and could
be considered as a clinical trial study endpoint.

P775 Longitudinal strain curves of the RV free wall differ in
morphology in patients with pulmonary hypertension
compared with controls

S.-S.V. Brili, H. Stamatopoulos, M. Misailidou, I. Andreou,
C. Chrysohoou, C. Tentolouris, I. Tatsis, S. Archontakis, G. Lazaros,

C. Stefanadis. Hippokration Hospital, Department of Cardiology, Athens, Greece

Purpose: Right ventricular (RV) function is an important determinant of clinical
status and prognosis of patients with pulmonary hypertension. Therefore, central
to the management of those patients is an accurate measurement of RV function.
Previous studies that have used speckle tracking-derived strain for quantification
of RV function have focused on magnitude of global and regional peak longitudinal
systolic strain (PLSS) and systolic strain-related indices of dyssynchrony. Aim of
our study was to investigate whether the contour of strain curves described by
the time to PLSS (SST) and the time from PLSS to 50% of PLSS (systolic strain
half time-SSHT) differ between patients with pulmonary hypertension (PH) and
controls.
Methods: Twenty five patients with PH (15 with pulmonary arterial hypertension
and 10 with left-sided valvular heart disease) without right bundle branch block
(mean age 45±18 years, 13 women) and 20 normal subjects (mean age 42±15
years, 5 women) were evaluated. A complete two-dimensional echo with speckle-
tracking-derived longitudinal strain of the basal right ventricular free wall and inter-
ventricular septum was performed and the cycle length-corrected SST and SSHT
intervals in both regions were calculated.
Results: Patients with PH had significantly reduced PLSS (-24.9±2.0% vs -
43.2±3.0%, p<0.001) and increased SST (0.47±0.02 vs 0.39±0.02, p=0.043)
and SSHT (0.22±0.02 vs 0.16±0.02, p=0.047) in the basal RV free wall com-
pared with controls. There was no statistically significant difference between pa-
tients and controls regarding PLSS (-15.4±2.0% vs -14.7±2.7%, p=843), SST
and SSHT in the interventricular septum. No significant correlations were found
between SST or SSHT and PLSS, as well as between SST or SSHT and RV
systolic pressure.
Conclusions: Longitudinal strain curves in the RV free wall differ in morphology
in patients with PH compared with controls reaching peak values later in the car-
diac cycle and returning slower towards baseline. Therefore, they can effectively
illustrate changes in RV contraction and relaxation caused by PH.

P776 Evaluation of left ventricular diastolic dysfunction by
Doppler and 2d speckle-tracking imaging in patients
with primary pulmonary hypertension

K. Sakata, K. Satou, T. Minamishima, K. Takemoto, H. Taguchi,
T. Satou, H. Yoshino. Kyorin University School of Medicine, Tokyo,

Japan

Background: In patients with Primary Pulmonary hypertension (PPH), RV pres-
sure overload causes right ventricular dilation and left ventricular (LV) cavity re-
duction.
Objects: We sought to investigate the LV diastolic dysfunction using Doppler and
2D speckle- tracking imaging (2DSTI) in patients with PPH.
Methods: We performed Doppler and speckle-tracking imaging in 38 patents
with PPH (Group PH) and 18 control subjects (Group N:30.6±4.6 years). Fifteen
(Group PH-HF) of 38 patients in Group PH were complicated with right heart fail-
ure, and other 23 patients (Group PH-N) were not complicated. We measured
early and late diastolic peak velocities of mitral inflow (E and A), and deceleration
time (DT), and the mitral annular velocities (e’) in two sites by tissue Doppler imag-
ing, and the ratio of early mitral inflow to mitral annular velocity (E/e’). Global LV
peak relaxation strain rate (RSR) during early diastole were analyzed by 2DSTI
in the longitudinal direction.
Results: E (60.5±3.5 vs. 84.3±3.5 cm/s: p<0.0001) and E/A (0.8±0.07 vs.
1.8±0.7: p<0.0001) were significantly lower in Group PH than in Group N. DT
(181.2±43.7 vs. 152.8±31.5 ms: p=0.0203) was longer in Group PH. e’ (14.3±0.6
vs. 8.8±0.5 cm/s: p<0.0001) was lower and E/e’ (7.8±0.4 vs. 5.9±0.4: p=0.0108)
was higher in Group PH than in Group N. RSR was significantly lower in Group
PH (0.9±0.1 vs. 1.4±0.1: p=0.0217).
Conclusion: LV diastolic dysfunction appeared in patients with PPH. RV pressure
overload and reduction of RV output caused impaired LV filling.
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P777 Efficacy of imatinib in patients with pulmonary
veno-occlusive disease and pulmonary capillary
hemangiomatosis

A. Ogawa, K. Miyaji, H. Mizoguchi, M. Munemasa, H. Matsubara.
Okayama Medical Center, National Hospital Organization, Okayama,

Japan

Background: Pulmonary veno-occlusive disease (PVOD) and pulmonary cap-
illary hemangiomatosis (PCH) are rare causes of pulmonary hypertension. Its
prognosis is reported to be worse than other types of pulmonary arterial hyper-
tension (PAH). None of the PAH-targeted therapy is proved to be effective in pa-
tients with PVOD/PCH. Especially, vasodilators that are effective in most cases
of PAH sometimes cause fatal pulmonary edema. This is why the prognosis of
PVOD/PCH has not been improved despite the progress of therapeutic options.
Lung transplantation is the only cure for patients with PVOD/PCH. The average
waiting time is as long as about 3 years in Japan. Considering the poor prognosis,
many patients cannot survive until suitable organs become available. Imatinib is a
tyrosine kinase inhibitor, which is one of the molecular target drugs and expected
to be effective in patients with PAH. We hypothesized that imatinib might also be
efficacious in patients with PVOD/PCH.
Methods: We applied imatinib on patients with PVOD/PCH after approval of our
protocol by the Institutional Review Board. Written informed consent was obtained
from all patients. Survival was retrospectively compared with that of patients with
PVOD/PCH who were not on imatinib therapy.
Results: There are 17 patients clinically suspected as PVOD/PCH. In 7 of them,
the diagnoses were confirmed by pathological studies. The average age was
42.3±17.6 years old and 76.5% were male. We applied imatinib (200-400mg/day)
on 8 patients. Five out of 8 patients (62.5%) on imatinib therapy died. In 9 pa-
tients without imatinib therapy, 6 patients (66.7%) died and 2 patients (22.2%)
underwent living-donor lobar lung transplantation. Mean survival time in patients
treated with imatinib therapy was significantly longer than those without imatinib
treatment (3.3±0.6 vs. 1.5±0.4 years, p<0.05).
Conclusions: In patients with PVOD/PCH, who have no effective medical ther-
apy, imatinib might be a potential therapeutic option to improve their survival and
work as a bridge to lung transplantation.

ADULT CONGENITAL HEART DISEASE –
MISCELLANEOUS I

P778 Chromosome 22q11.2 microdeletion and congenital
heart defects: impact of the genetic abnormality on the
surgical outcome and perioperative complications

E.M. Ruga1, E. Rizzardi1, C. Callegaro1, E. Varotto1, S. Scardicchio1,
F. Previati1, M. Padalino2, V.L. Vida2, G. Stellin2, O. Milanesi1.

1University of Padua, Department of Paediatrics, Padua, Italy; 2University of
Padua, Department of Cardiac, Thoracic and Vascular Sciences, Padua, Italy

Purpose: The impact of congenital heart defects (CHD) in children with chromo-
some 22q11.2 microdeletion (del22q11.2+) is relevant: about 75-80% of cases
are affected by conotruncal defects. The treatment of cardiac anomalies is pri-
marily surgical and must be performed early after birth in most cases. Aim of this
study was to evaluate the surgical outcome and perioperative complications in
children with CHD and with del22q11.2, compared to a control group.
Methods: Anamnestic, clinical and diagnostic findings of 49 children with CHD
and del22q11.2 (CHD+/del22q11.2+) were retrospectively reviewed and com-
pared with those of a control group of patients with contruncal CHD and without
del22q11.2. The postoperative course and related complications (cardiac, infec-
tious, respiratory and neurological) were assessed in patients who underwent
corrective surgery. Absolute CD4 count and percentage were considered in the
CHD+/del22q11.2+.
Results: 44/49 patients with CHD+/del22q11.2+ underwent corrective surgery at
a mean age of 117days. Mean age at operation of the controls was 114 days. Two
operative deaths (4,5%) occurred, and 2 cardiac death after hospital discharge
(respectively after 90 and 740 days). There is a statistically significant association
between del22q11.2+ and total surgical time (302 vs 269 minutes, p=0,0332) and
extra corporeal circulation duration (174 vs 142 minutes, p=0,0140); no associa-
tion between del22q11.2+ and duration of aortic cross clamp (62 vs 57 minutes,
p=0,1845). Cardiac and respiratory complications were equally present in the two
groups (50% vs 48% and 28% vs 27% respectively); while infectious and neuro-
logical complications were more frequent in patients with del22q11.2+ (38% vs
27% and 21% vs 9% respectively). Total absolute CD4 count < 500/ mm3 and a
percentage <20% were not associated with infective complications.
Conclusion: Children with CHD+/del22q11.2+ who underwent corrective surgery
had longer surgical and extra corporeal circulation time, and higher frequency
of infectious and neurological complications than control group. The absolute
CD4 count and percentage were not associated with infectious complications.
A more complex cardiovascular anatomy, typically associated with the syndrome,
more than the extra-cardiac co-morbidities may influence the surgical prognosis
in these children.

P779 Low body mass index predicts outcome in adult
congenital heart disease: the role of cachexia

E. Liodakis, K. Dimopoulos, G.P. Diller, Y. Shiina, S. Prapa,
K. Wustmann, A. Uebing, L. Swan, M.A. Gatzoulis. Royal Brompton
Hospital, London, United Kingdom

Purpose: Abnormal body mass index (BMI), whether high or low, has been shown
to be detrimental on morbidity and mortality in various types of cardiovascular
disease, also affecting the risk of cardiac interventions and surgery. Despite ad-
vances in surgery, adult patients with congenital heart disease (ACHD) are likely
to require further interventions during their lifetime and many develop heart fail-
ure. Our goal was to evaluate the impact of BMI on survival in adults with moder-
ate or severe types of congenital heart disease.
Methods: BMI was calculated for 1248 patients who were categorised in groups
of cardiac complexity according to the Bethesda classification system (classes
2 and 3). BMI groups were defined as follows: <17 underweight, 17-25 normal
weight, >25 overweight. The relation between BMI and all-cause mortality was
evaluated using Cox regression.
Results: Mean age was 41±17 years, 44% female. ACHD was defined as mod-
erate in 699 patients (56%) and severe in 549 (44%). Mean BMI was 24.6±4.7;
78 (6%) of patients were underweight and 548 (43%) overweight. After a median
follow-up of 2.95 years (IQR: 2.6y), 114 (9%) patients died. Patients who were
underweight were at significantly higher risk of death compare to those with a
normal BMI (HR 3.07, 95%CI: 1.50-6.27, p=0.002, Figure 1, left). There appears
to be an inverse linear relation between BMI and the risk of death for BMIs below
18.5 (Figure 1, right). No relation could be identified between overweight/obesity
and survival.

Figure 1

Conclusion: The relation of low BMI to survival underscores the role of cachexia
in defining outcome in patients with moderate-severe ACHD. Body weight should
therefore be closely monitored in their follow-up and taken into account in any
decisions on their management.

P780 Onset of cardiac iron loading in a large and
homogenous cohort of thalassemia major pediatric
patients

A. Pepe1, A. Meloni1, B. Piraino2, M. Missere3, S. Renne4,
E. Chiodi5, V. Positano1, D. De Marchi1, A. Filosa6, M. Lombardi1 .
1Fondazione G.Monasterio CNR-Regione Toscana and Institute

of Clinical Physiology, Pisa, Italy; 2U.O. Genetica e Immunologia Pediatrica,
Policlinico "G. Martino", Messina, Italy; 3Catholic University of the Sacred Heart,
Department of Radiology, Campobasso, Italy; 4Giovanni Paolo II Hospital -
UTIC, Department of Cardiology, Lamezia Terme, Italy; 5Servizio Radiologia
Ospedaliera-Universitaria, Arcispedale "S. Anna" di Ferrara, Ferrara, Italy; 6UOC
Pediatria - DH Talassemia, AORNA. Cardarelli, Napoli, Italy

Purpose: Heart failure remains the main cause of mortality in thalassemia major
(TM). Magnetic Resonance Imaging (MRI) by the T2* approach is the unique
non invasive technique for highly reproducible quantifications of myocardial iron
burden and is the gold standard for quantifying biventricular function parameters.
It is important to determine the appropriate age to start MRI screening, because
its high cost and no large availability. Few data are available in the literature. So
the aim of this study was to address this issue in a cohort of paediatric patients
selected from a large TM population homogenous for geographical origin and
treatment approach.
Methods: We studied retrospectively 72 TM patients enrolled in the MIOT (My-
ocardial Iron Overload in Thalassemia) network with an age < 18 years (47 males,
4.2-17.9 years old, mean age 13.0±3.7 years). Myocardial iron overload (MIO)
was measured by T2* multislice multiecho technique. Biventricular function pa-
rameters were quantitatively evaluated by cine images.
Results: The global heart T2* value was 29±11 ms. No MIO was detected in the
33% of the patients; 44% of the patients showed a heterogeneous MIO with a
global T2*value ≥ 20 ms; 10% showed a heterogeneous MIO with a T2* global
value < 20 ms and 13% had a homogeneous MIO. No significant correlation was
found between global heart T2* value and age. OR for a global heart T2* < 20 ms
was 1.13 (P=0.18) per year. The global heart T2* value did not show significant
differences according to the sex (male 30.2±11.0 ms versus female 28.7±11.8
ms, P=0.568). None of patients with an abnormal global heart T2* value (<20 ms)
was under 8 years of age. Global heart T2* value was negatively correlated with
mean serum ferritin levels. OR for high serum ferritin levels (≥ 1500 ng/ml) was
8.4 (1.01-69.37 OR 95%CI) for abnormal global heart T2* values (<20 ms). The
global heart T2* value did not show a significant difference with respect to the
chelation therapy (P=0.322). No significant correlations were found between the
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global heart T2* values and the bi-atrial areas or the left ventricular (LV) and right
ventricular (RV) morphological and functional parameters. Five patients showed
a LV ejection fraction (EF) < 57% and one patient showed a RV EF < 52%. None
of them was under 8 years of age.
Conclusion: The MRI screening for both iron overload and function assessment
can be started for TM patients at the age of 8 years. At this age not sedation is
generally needed. If the availability of cardiac MRI is low, the serum ferritin levels
can be used as a discriminating factor.

P781 The fate of complex congenital heart disease:
prediction of mortality in adulthood

M. Greutmann1, D. Tobler1 , A.K. Kovacs1, J. Ivanov1, S.R. Haile2,
M. Greutmann-Yantiri1, E.N. Oechslin1, C.K. Silversides1,
W.G. Williams1, J.M. Colman1. 1University of Toronto, Toronto,

Canada; 2University of Zurich, Zurich, Switzerland

Introduction: Most patients with complex congenital heart disease now survive
childhood; thus there is increasing interest in their outcomes as adults. The ex-
tent to which survivors of complex congenital heart disease remain at risk for
premature death as adults is not well understood.
Methods: From our clinic database, we identified all deaths among adults
with congenital heart disease between 1980 and 2009. For cardiac lesions of
>/=moderate complexity for which at least 25 deaths were identified, a mathe-
matical model was created to predict annual mortality rates of congenital heart
disease patients compared to the general population.
Results: Among 12,599 patients in our database, we identified 506 deaths (4%).
Of those who died (60% male, mean age at death 40±15 years), 438 (87%) had
lesions >/= moderate complexity. The most prevalent cardiac defects among de-
ceased patients were: cyanotic lesions (149 patients), transposition complexes
with subaortic right ventricles (64patients), Fontan procedures for single ventricle
physiology (44 patients) and repaired tetralogy of Fallot (54 patients). While pa-
tients with these lesions account for only 13% of all patients followed at our centre,
these 311 deaths account for 61% of all deaths. Our model predicts that annual
mortality rates in adulthood for patients with these defects will be 3 to 10-fold
higher than in the general population, except for adults with repaired tetralogy of
Fallot for whom predicted mortality rates are only mildly higher than in the general
population (Figure).

Conclusion: Adult survivors with common forms of complex congenital heart dis-
ease are predicted to have a far higher risk of premature death than the general
population. Increasing resources will be needed to care for this emerging high-risk
population of young adults.

P782 Univentricular hearts in denmark 1977-2009: incidence
and survival

L. Idorn, L. Sondergaard. Rigshospitalet - Copenhagen University
Hospital, Heart Centre, Department of Cardiology, Copenhagen,
Denmark

Purpose: Over the past four decades outcome has improved in children born
with a functionally univentricular heart (UVH). This study describes incidence and
survival among UVH patients born in Denmark from 1977 to 2009.
Methods: Using nationwide registries we identified UVH patients and induced
abortions due to UVH in the fetus. All diagnoses were confirmed through different
local registries. If UVH could not be confirmed the patient was excluded.
Results: 822 cases were identified. The incidence of UVH (including induced
abortions) was evenly distributed in the period (mean 0.400 per 1000 births, SD
0.056). Outcome of birth groups is shown in the table. The Kaplan-Meier curves
(abortions excluded) show an increase in survival between 1977-89 and 1990-99
(log-rank, P<0.0001) and between 1990-99 and 2000-09 (although not statisti-
cally significant, log-rank, P=0.20).

Birth group Born with UVH, Abortion, Alive 2009, Fontan/TCPC, Type of Fontan,
n n n n (dead) n (dead)

1 2 3

1977–1989 277 0 43 42 (10) 13 (4) 19 (6) 10 (0)
1990–1999 248 6 106 99 (4) 1 (0) 66 (4) 32 (0)
2000–2009 191 100 99 74 (4) 0 5 (2) 69 (2)

Fontan 1: Atriopulmonary connection; Fontan 2: Lateral tunnel; Fontan 3: Extracardiac tunnel.

Conclusions: The incidence of UVH was constant throughout the period. The
incidence of liveborn UVH patients was falling after 2000 due to introduction of
fetal ultrasound. Survival has improved from the 1980ies but has not significantly
improved in the last 20 years.

P783 Cardiac outcomes in adults with supravalvar aortic
stenosis

M. Greutmann1, D. Tobler1, N.C. Sharma2, S. Mebus3, P. Schuler4,
L. Beauchesne5 , O. Salehian6, A. Hoffmann7, E.N. Oechslin1,
C.K. Silversides1. 1University of Toronto, Toronto, Canada; 2University

of Alberta Hospital, Edmonton, Canada; 3German Heart Center, Department
for Pediatric Cardiology and Congenital Heart Disease, Munich, Germany;
4University College London, London, United Kingdom; 5University of Ottawa
Heart Institute, Ottawa, Canada; 6McMaster University, Hamilton, Canada;
7University Hospital Basel, Department of Cardiology, Basel, Switzerland

Introduction: Supravalvar aortic stenosis (SVAS) felt to be a progressive disease
in childhood and is often associated to the Williams-Beuren-Syndrome (WBS).
While the natural history in childhood has been well described, outcomes in adults
have not been studied.
Methods: We conducted a multicenter retrospective analysis of adults (>18
years) seen in adult congenital cardiac clinics. We studied cardiac outcomes and
predictors of reoperations and cardiac complications (death, myocardial infarc-
tion, stroke, heart failure and arrhythmias) in the adult population. Cox survival
analysis was used to assess determinants of cardiac complications and reopera-
tions.
Results: A total of 113 patients were identified (68% males; median age at first
visit 19 years, 62 with WBS) of whom 76 (67%) had undergone surgical repair
of SVAS in childhood. At the first visit to an adult clinic, residual SVAS was more
common in patients with WBS (71% versus 53%, p=0.048). In constrast, patients
with WBS were less likely to have co-existent aortic valve disease (3% versus
37%, p<0.001). For 96 patients (85%) follow-up information was available (me-
dian follow-up time of 6.0 years, range 0.1-30.0 years). Twelve patients (13%)
had a total of 18 cardiovascular complications (2 deaths, 7 heart failure, 8 ar-
rhythmias, 1 stroke) and 12 patients (13%) underwent reoperations. Reoperations
varied and included: resection of supravalvar aortic stenosis at first visit in adult-
hood (n=4), aortic valve replacement (n=5), pulmonary valve replacement (n=1),
tricuspid valve repair (n=1) and implantation of a left ventricular assist device
(n=1). The diffuse form of SVAS (HR 7.2, CI 1.4-35.8, p=0.017) was associated
with late cardiovascular complications. Residual SVAS in adulthood was not pre-
dictive for cardiovascular complications. Predictors of reoperations in adulthood
included SVAS without WBS (HR 5.7, CI 1.2-26.8, p=0.03) and those with right
bundle branch block (HR 4.1, CI 1.1-15.4, p=0.04).
Conclusion: A significant portion of adults with supravalvar aortic stenosis de-
velop late cardiac complications such as heart failure and arrhythmias. These
complications are more common in patients with the diffuse form of SVAS. Re-
operations are also required in adulthood for a variety of reasons and are more
common in those patients who do not have Williams-Beuren-Syndrome.

P784 QRS and QTc intervals on 12-lead surface ECG predict
survival in adults late of atrial switch palliation of
transposition of the great arteries

C.M. Plymen1, V.F. Panoulas2, N. Picaut1, S. Cullen1, F. Walker1,
J.E. Deanfield1 , A.P. Bolger3, P.D. Lambiase1. 1University College

London, Institute of Cardiovascular Science, London, United Kingdom;
2Hammersmith Hospital, London, United Kingdom; 3University Hospitals of
Leicester, Glenfield Hospital, Leicester, United Kingdom

Introduction: QRS duration and QTc interval are strong predictors of survival
in acquired left ventricular dysfunction; equivalent data in those with a systemic
right ventricle is lacking. This study investigated the relationship between ECG
parameters and outcome in adults with transposition ofthe great arteries (TGA)
late after atrial switch palliation.
Methods: 69 adults with Senning or Mustard palliation of TGA under follow up
at a dedicated congenital heart failure clinic and 15 similar adults who suffered
a cardiac death (n=14) or underwent cardiac transplantation (n=1) were included
for study. 12 lead ECG was analysed and time to follow up/death calculated.



120 Adult congenital heart disease – miscellaneous I / Adult congenital heart disease – miscellaneous II

ROC curves, Cox regression analysis and Kaplan Meier survival analysis were
used.
Results: Mean follow up for the cohort was 25 months. Mean age 28±7years
at follow up and 28±9 years at death. 27 (32%) were female and 44 (52%) un-
derwent Senning palliation. Operative method was not associated with adverse
outcome.
Median QRS for the whole cohort was 90ms (64-184); median QTc interval400ms
(301-536). Both QRS>103ms andQTc>406ms were independently associated
with increased risk of death (p<0.001 for both; figure). Adjusting for age and
gender, those with QRS>103ms have an OR 13.26 (CI 3.60 to 48.85, p<0.001)
compared to those with QRS <103ms of death, and QTc>406ms have 13.27 (CI
2.97 to 59.36, p=0.001) higher odds to die compared to those below the QTc
cutoff.

Conclusions: This is the first study of surface ECG predictors in adults with either
Mustard or Senning palliation of TGA. We find that QRS width and corrected QTc
interval are associated with increased risk of death. Given that a QRS of only
104ms defines a high risk population, careful examination of the ECG is indicated
in all patients.

P785 Systemic right ventricular longitudinal strain is
reduced in adults with transposition of the great
arteries, relates to subpulmonary ventricular function
and predicts adverse outcome

J. Radojevic1 , G.-P. Diller1, A. Kempny2, R. Alonso-Gonzalez1,
L. Emmanouil1, K. Dimopoulos1, L. Swan1, W. Li1, M.A. Gatzoulis1,
H. Baumgartner2 . 1Royal Brompton Hospital, London, United Kingdom; 2Adult
Congenital and Valvular Heart Disease Center, University Hospital of Muenster,
Muenster, Germany

Background: Impairment of systemic right ventricular (RV) function is common in
pts with transposition of the great arteries (TGA) who underwent atrial switch op-
eration and those with congenitally corrected TGA (ccTGA). We investigated the
value of novel indices of myocardial deformation on speckle-tracking echocar-
diography for quantifying ventricular function, for assessing ventricular-ventricular
interaction and for predicting outcome.
Methods and results: In 129 patients (TGA with atrial switch, 87; ccTGA, 42;
male, 71; age 35±12 years) biventricular myocardial deformation was measured
and compared with findings in normal subjects (n = 38, age 36±10 years). Sys-
temic (RV) ventricular longitudinal 2D- peak systolic strain (2D-LS) was signifi-
cantly reduced compared to controls (-12.9±3.6 vs. -15.4±5.1 and - 21.0±5.5
in TGAs, ccTGAs and controls; p<0.0001). Systemic and subpulmonary 2D-
LS were correlated in TGA (r=0.46, p<0.0001) and ccTGA patients (r=0.64,
p<0.0001), suggesting interventricular interaction, and this was confirmed when
ejection fraction on MRI was assessed (r=0.53, p<0.0001). In addition, systemic
2D-LS (OR=1.11, p=0.025) and subpulmonary 2D-LS (OR=1.11, p=0.002) were
significantly related to adverse outcome (NYHA class>2, history of clinically rel-
evant arrhythmia, ventricular tachycardia or death) independently of diagnosis or
functional class.
Conclusions: Systemic ventricular global systolic strain is significantly reduced in
patients with TGA. Similar to patients with tetralogy of Fallot, systemic and subpul-
monary myocardial function are interrelated in patients with TGA and this is likely
due to an adverse ventriculo-ventricular interaction. Most importantly, biventricu-
lar dysfunction on speckle tracking echocardiography was significantly related to
adverse outcome in this cohort of adults with TGA and systemic right ventricles.

ADULT CONGENITAL HEART DISEASE –
MISCELLANEOUS II

P786 Patient registry of the competence network for
congenital heart defects in Germany

T. Pickardt, H. Abdul-Khaliq, B. Asfour, D. Kececioglu, S. Klaassen,
H.H. Kramer, M. Frey, U. Bauer. National Registry for Congenital
Heart Defects, Berlin, Germany

Introduction: Many CHD patients remain chronically ill throughout their lives and
require lifelong care. Since patient numbers are small and due to the high vari-
ability of disease patterns, there is a lack of sufficient data for the development
of adequate treatment and care. Therefore in 2003 the German cardiac associa-

tions have initiated a patient registry that collects data and (since 2008) biomate-
rial samples from patients of all ages and from all over Germany on a long-term
basis in a central database & biobank facility.
Methods: Patients (or parents of underage patients) enrol on their own account
via a registration form that is distributed by most German heart centres and par-
ents’ associations. On registration and entry of personal data (IDAT-database),
a unique patient identifier (PID) is generated. The PID applies for all databases
within the Competence Network (including a clinical study- and image database)
and ensures a correct assignment of data sets. Health-related and medical data
are based on patient questionnaires and physician’s medical reports and are
stored in a separate database (MDAT-database) to ensure data privacy. Diag-
noses and procedures are classified using the EPC-Code/Short List. EDTA-blood
samples are collected via (i) direct contact to registry patients and their families,
and (ii) cooperation with several involved clinical centres in Germany. DNA iso-
lated from EDTA-blood is stored in a central facility.
Results: Presently (January 2011) the registry comprises a total of 40,013 pa-
tients. The large majority (84%) of participants are underage, sex is evenly dis-
tributed. Simple heart lesions (VSD, ASD, PDA) represent 51%, moderate (TOF,
ISTA, AoV, TGA, AVSD, PaV, DORV, PAPVC, TAPVC, HRST) 42%, and se-
vere/complex (DIV, CMP, PA, CCT, TAC, HLHS, Marfan) 7%. Based on registry
data and directed recruitment of participants numerous studies have been ini-
tiated regarding quality of life, social situation, patient communication, genetic
causes, as well as clinical studies. The DNA collection presently comprises 712
samples covering a wide range of CHD phenotypes. The sample collection will
be extended to include also cardiac tissue, a pilot phase has started in autumn
2010.
Conclusions: The patient registry and biobank facilitates collaborative and trans-
lational research on congenital heart defects.

P787 Clinical advantage of real-time three dimensional
transesophageal echocardiography in transcatheter
closure of multiple atrial septal defects

M. Taniguchi1 , T. Akagi1, N. Watanabe1, Y. Kijima2, K. Nakagawa2,
N. Toh2, K. Kusano2, H. Ito2, S. Sano2. 1Okayama University

Hospital, Okayama, Japan; 2Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan

Purpose: The aim of this study was to evaluate the usefulness of real-time (RT)
three-dimensional (3D) transesophageal echocardiography (TEE) compared to
two-dimensional (2D) TEE in patients with multiple atrial septal defects (ASDs)
undergoing transcatheter closure.
Methods: Consecutive 212 patients with ASDs (mean age 45.2±21.7 years) who
were scheduled for transcatheter closure of ASDs using the AMPLATZER Septal
Occluder under 2D TEE and RT3D TEE guidance were enrolled in this study.
Patients were divided into multiple ASDs group (n=27) and a single ASD group
(n=185).
Results: In multiple ASDs group, 13 patients were required multiple devices to
close their defects. Procedural success was obtained in 26 patients (96.3%) with
multiple ASDs and 182 patients (98.4%) with a single ASD. There were no sig-
nificant differences in the feasibility of obtaining optimal 3D zoom images (85%
vs. 94%, p=0.11) and 3D full-volume images (83% vs. 92%, p=0.19) between
multiple ASDs and a single ASD group. The distance between two major defects
measured with RT3D TEE was significantly smaller than that measured with 2D
TEE (6.1±5.9 mm vs. 8.1±6.4 mm, p<0.001). RT3D TEE could provide useful
information on the morphology of multiple ASDs and guidance of the procedure,
especially in patients required multiple devices.

Left atrium en face image.

Conclusions: RT3D TEE has a clinical advantage over 2D TEE in transcatheter
closure of multiple ASDs in terms of morphological evaluation and development
of a successful treatment strategy. And it provides variable information for inter-
ventionalists in the catheterization laboratory.
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P788 Predictive model for late atrial arrhythmia after closure
of an atrial septal defect

A. Van De Bruaene1, P. Moons1, M.C. Post2, J.G. Luermans2 ,
M. Delcroix1, A. Pasquet3, J. De Backer4, B. Paelinck5,
M. Morissens6, W. Budts1. 1Catholic University of Leuven, Leuven,

Belgium; 2St Antonius Hospital, Nieuwegein, Netherlands; 3Saint-Luc University
Clinics, Brussels, Belgium; 4Ghent University, Ghent, Belgium; 5University
Hospital, Antwerp, Belgium; 6University Hospital Brugmann, Brussels, Belgium

Background: The clinical management of atrial septal defect (ASD) is driven by
risk factors that determine the occurrence of late atrial arrhythmia. However, a
quantitative event-free prediction model has not yet been established for clinical
use or research aims.
Methods: Data from ASD type secundum patients in the Belgian Congenital
Heart Disease Registry were analyzed to build a model for arrhythmia free sur-
vival. Based on review of the literature, age at repair, gender, pulmonary hyperten-
sion, atrial arrhythmia before and within one month after repair were considered
for inclusion in the model. Using Cox-regression analysis a weighted risk score
was derived. Validation of the model was performed using the Brier score.
Results: A total of 155 patients (38 men, 117 women) having 349 follow-up years
was included. Twenty-four patients (median age at follow-up 48.3 years, range
19.9–79.8) underwent surgical and 131 (median age at follow-up 57.6 years,
range 18.2–86.9) transcatheter closure of the ASD. Thirty-nine patients (25.2%)
presented with late atrial arrhythmia. Multivariate analysis showed that a mPAP
≥25mmHg (HR 4.39; 95%CI 2.17-9.09; P<0.0001), the presence of atrial arrhyth-
mia before (HR 3.52; 95%CI 1.75-7.14; P=0.002) and ≤1 month after repair (HR
6.62; 95%CI 2.38-20.00; P<0.0001) and gender (HR 2.18 95%CI 1.11-4.35) were
associated with late atrial arrhythmia. A risk score (0 to 28 points) to predict atrial
arrhythmia free survival was derived for follow-up times ranging from 1 to 5 years.
Mean Brier score for the model was 0.10.

Predictive score.

Conclusions: We could formulate a well validated risk model to predict
arrhythmia-free survival in ASD patients undergoing ASD repair. Further research
is needed whether this model can be used for individual clinical risk stratification.

P789 Cardiac function assessment in adult post autograft
implantation patients (the ross procedure) by cardiac
magnetic resonance imaging, echocardiography and
N-terminal B-type natriuretic peptide

H. Siudalska, A. Klisiewicz, M. Spiewak, M. Kusmierczyk,
S. Gawdziakowska, J. Rozanski. Institute of Cardiology, Warsaw, Poland

Purpose: Pulmonary homograft and/or pulmonary autograft dysfunction can oc-
curr after the Ross procedure. The aim of this study was to assess homograft
and autograft function and relate it to biventricular function in post Ross operation
patients.
Methods: Included in this study were 66 adult patients (M 41, 34,4±10,1 years,
range 16-57years) after the Ross procedure (root replacement technique) who
were operated between 1994-2005 (9,1±2,7 years post Ross surgery, range 3,5-
15,3 years). Twelve of this patients had already undergone the reoperation (ho-
mograft n=5, autograft n=7).
Autograft, homograft, ventricular systolic and diastolic function as well as the
presence of myocardial scar were assessed with a combination of cardiovascu-
lar magnetic resonance (CMR), echocardiography (2D,Doppler,TDI) and plasma
NT– pro BNP level.
Results: Mean autograft diameters were: at the sinuses level= 39,9±5,2 mm, at
the sinotubular junction level = 39,5±6,5mm and at the ascending part level =
39,8±7,7 mm. Mean autograft regurgitation was 9,5±10,2% (trivial). In six pa-
tients severe autograft dilatation occurred (55,5±5,6 mm).
Mean homograft peak velocity was 2,7±0,9 m/s (mild stenosis) and regurgitation
was 4,3±6,5% (trivial regurgitation). Three patients had severe homograft steno-
sis (Vmax 5,2±0,6 m/s.)
Left ventricular systolic and diastolic function were in the normal range (EF
60,6±5,8%, MAPSE 17,8±3,2 mm, SV/BSA 59,1±11,5 ml/m2, s’ 9,7±2,2 cm/s,
LV mass/BSA 66,8±16,0g/ m2, E/A 1,6±1,6, E/e’ 6,2±2,4)

Right ventricular systolic and diastolic function were normal (EF 58,4±9%,
TAPSE 19,4±4,1mm, SV/BSA 57,7±14,3 ml/m2, s’11,8±2,4cm/s, RVmass/
BSA24,5±6,6 g/m2, E/A 1,5±0,4 E/e’ 5,2±1,7). Trivial myocardial scar was ob-
served in 16,6% of patients studied.
Median NT-pro BNP value was 78,3 pg/ml (normal).
Conclusions: This study indicates minor autograft and homograft dysfunction
associated with good biventricular function in majority of patients after the Ross
operation.

P790 Is ADMA a better biomarker for heart failure in adults
with congenital heart disease than NT-proBNP?

O. Tutarel1, A. Denecke1, S. Bode-Boeger2, J. Martens-Lobenhoffer2 ,
G. Eden3, B. Schieffer1, J. Bauersachs1, J.T. Kielstein3, M. Westhoff-
Bleck1. 1Hannover Medical School, Department of Cardiology and

Angiology, Hannover, Germany; 2Otto-von-Guericke University of Magdeburg,
Institute of Clinical Pharmacology, Magdeburg, Germany; 3Department of
Nephrology, Hannover Medical School, Germany

Purpose: Chronic heart failure is an important cause for morbidity and mortality in
adults with congenital heart disease (ACHD). While NT-proBNP is an established
biomarker for heart failure of non-congenital origin, its value in ACHD has limita-
tions. Asymmetrical dimethylarginin (ADMA) correlates with disease severity and
independently predicts adverse clinical events in heart failure of non-congenital
origin. Its role in ACHD has not been investigated.
Methods: In 97 patients (female n=40, male n=57; mean age 30.2±10.4 years;
n=68 left systemic ventricle (LV), n=13 right systemic (RV), n=16 univentricular
(UV)) ADMA and NT-proBNP were measured and related to NYHA class, sys-
temic ventricular function and parameters of cardiopulmonary exercise testing.
Results: 56 patients (p.) were in NYHA class I, 21 in NYHA II and 20 in NYHA
≥ III. While ADMA is elevated in p. with NYHA class ≥III (0.55±0.10 mol/l) com-
pared to p. with NYHA class II (0.48±0.08 mol/l, p=0.007) and NYHA class I
(0.44±0.06 mol/l, p<0.001), NT-proBNP is not significantly elevated in p. with
NYHA class ≥ III compared to p. with NYHA class II (915±1337 pg/ml vs.
432±517 pg/ml, n.s.) but to p. with NYHA class I (128±202 pg/ml, p<0.001).
NT-proBNP and ADMA both correlated with peak oxygen update (r= -0.438;
p<0.001/ r= -0.356; p=0.002) and VE/VO2 slope (r=0.455, p<0.001/ r=0.419;
p<0.001).
In 52 p. systemic ventricular function was normal, while in 36 p. it was moder-
ately and in 9 p. severly impaired. ADMA was not significant different in p. with
normal function compared to p. with moderate and severe ventricular dysfunc-
tion (0.46±0.07 μmol/l vs. 0.47±0.08 μmol/l vs. 0.53±0.14 μmol/l). NT-proBNP
was elevated in severe ventricular dysfunction compared to moderately impaired
ventricular function (1541±1834 pg/ml vs. 377±459 pg/ml, p<0.001) and normal
ventricular function (142±177 pg/ml, p<0.001) but not between the later two.
NT-proBNP is elevated in p. with LV compared to RV (969±1383 pg/ml vs.
181±247 pg/ml, p=0.001), but not to UV (606±1026 pg/ml). ADMA is elevated
in p. with UV compared to LV (0.53±0.11 μmol/l vs. 0.46±0.07 μmol/l; p=0.008),
but not compared to RV (0.50±0.09 μmol/l) and also not between RV and LV.
Conclusions: ADMA is a better biomarker than NT-proBNP for the assessment
of NYHA class and as a good as NT-proBNP for the estimation of maximum exer-
cise capacity in adults with congenital heart disease. ADMA acts as an endoge-
nous inhibitor of eNOS thereby promoting endothelial dysfunction. It may there-
fore not only act as a biomarker, but contribute to systemic endothelial dysfunction
in ACHD.
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P791 Birth prevalence of congenital heart disease;
meta-analysis on changes during the last 80 years

D. Van Der Linde1, E.E.M. Konings1, M.A. Slager1, M. Witsenburg1,
W.A. Helbing2, J.J.M. Takkenberg3 , J.W. Roos-Hesselink1. 1Erasmus
Medical Center, Department of Cardiology, Rotterdam, Netherlands;

2Erasmus Medical Center, Department of Paediatric Cardiology, Rotterdam,
Netherlands; 3Erasmus Medical Center, Department of Cardio-Thoracic Surgery,
Rotterdam, Netherlands

Purpose: Congenital heart disease (CHD) is the most common form of congenital
abnormalities, with an estimated birth prevalence of 8 per 1000 live births. To
obtain insight into birth prevalence of CHD worldwide and temporal changes in the
past century we conducted a systematic review and meta-analysis of published
reports.
Methods: On September 23rd 2010 a PubMed literature search was conducted
with the search terms: "heart defects, congenital/epidemiology" and "incidence"
or "prevalence". Weighted averages of CHD birth prevalence per 5-year time pe-
riod were calculated using the generic inverse variance method. Time trends were
plotted by the Savitzky-Golay Smoother.
Results: Including 131 articles, a total study population of 25,172,760 live births
was formed of which 166,899 were diagnosed with CHD. Over time, the reported
birth prevalence of CHD increased substantially (Figure 1); from 0.6 per 1000 live
births (95%CI 0.39-0.93) in 1930-1934 to 9.0 per 1000 (95%CI 8.76-9.04) after
1995. The reported birth prevalence of VSD, ASD and open ductus increased
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over time, especially after the 1970s when echocardiography was widely intro-
duced in clinical practice. The birth prevalence of pulmonary stenosis, Fallot,
coarctation, transposition and aortic stenosis was stable over time.

Figure 1. CHD birth prevalence over time.

Conclusion: The reported birth prevalence of CHD increased substantially dur-
ing the last century with improvement of diagnostic methods and more popu-
lation wide screening, eventually reaching a stable number of 9 per 1000 live
births over the last 15 years. This corresponds to 1.35 million live births with CHD
worldwide every year, representing a major global health problem. Although the
reported prevalence increased over time, it remains unclear if true prevalence has
changed.

P792 Investigation of germline and somatic GATA4 and
NKX2.5 mutations in congenital heart defects: is it not
all in the DNA?

S. Pulignani1, I. Foffa1 , L. Ait-Ali1, M. Cresci1, B. Murzi2, C. Vecoli1,
M.G. Andreassi1 . 1CNR Institute of Clinical Physiology, Massa, Italy;

2Fondazione G. Monasterio CNR-Regione Toscana, Massa, Italy

Background: Congenital heart disease (CHD) is the most common type of birth
malformation. Recently, somatic mutations in the GATA4 and NKX2.5 transcrip-
tion factor genes have been reported in the diseased heart tissues of patients.
However, the "somatic mutation hypothesis" awaits further evidence.
Aim: To assess the presence of germline and somatic mutations the GATA4 and
NKX2.5 genes in familial and sporadic cases.
Methods: We studied 12 patients with familial CHD (7 males; 12.3±7 years)
with septal defect (n=8), conotruncal defects (n=3) and hypoplastic right ventricle
(n=1). Sporadic cohort included 6 (2 males; 15.3±4.6 years) with septal defect
(n=4) and conotruncal defects (n=2). From all patients we collected peripheral
blood and a sample of cardiac diseased tissue located within or in close proxim-
ity (1-3 mm) of the cardiac defect from sporadic patients. All coding regions and
exon–intron boundaries, of the genes were analyzed by using a high-throughput
platform (CEQ 8800 Genomelab System, Beckman).
Results: There were no GATA4 and NKX2.5 mutations in both familial and spo-
radic patients; 19 genetic variants were identified in GATA4 and 1 in NKX2.5 gene
listed in dbSNPs. A novel deep intronic variation (IVS4 -202C>T) was identified
in 2 separate patients (Table). Mostly dbSNPs were detected in the 3’-UTR of
GATA4, that is emerging as critically important in regulating gene expression at
post-transcriptional levels.
Conclusion: GATA4 or NKX2-5 genes mutations are uncommonly found in fa-
milial and sporadic cases of CHD, supporting the genetic heterogeneity of CHD
and the limitation of genetic testing in clinical setting. Further studies are needed
to define the genetic basis of CHD, including alterations and their impact upon
3’UTR-directed posttranscriptional gene regulation.

P793 Constriction of ductus arteriosus by inhibition of
ATP-sensitive K-channels with antidiabetic
sulfonylureas in fetal rats

K. Momma, K. Toyoshima, M. Momma, E. Hayama, T. Nakanishi.
Tokyo Women’s Medical University, Tokyo, Japan

Objectives: To clarify the effect of inhibition of ATP-sensitive K channels with
antidiabetic sulfonylurea drugs on the fetal ductus arteriosus (DA).
Methods: Tolbutamide, chlorpropamide and glibenclamide were administered to
pregnant near-term Wistar rats on the 21st day of gestation. The fetuses were
delivered by caesarean section and immediately frozen. The fetal DA was studied
with a freezing microtome, a microscope and a micrometer.
Results: The inner diameter of the DA was 0.80 mm in controls. Tolbutamide and
chlorpropamide, which readily crossed the placenta, constricted the DA similarly
and dose-dependently. Tolbutamide constricted the fetal DA to 0.57, 0.18 and0.01
mm with 10, 100, and 1000 mg/kg, respectively by four hours later. Simultaneous

Genetic variants detected in patients.

glucose administration prevented maternal and fetal hypoglycemia, and did not
change ductal constriction by tolbutamide. The preterm DA was less sensitive to
tolbutamide. A large dose of glibenclamide (10 mg/kg equivalent to 200 times the
clinical dose), with very little crossing the placenta, constricted the fetal ductus
late and then only mildly.
Conclusions: In vivo inhibition of ATP sensitive K channels with sufonylureas
has a potent constrictive effect on the fetal DA in rats. These results suggest that
the ATP-sensitive K channel has a physiological role in fetal patency of the DA.
Sulfonylureas with coadministration of glucose, may be useful in closing the PDA
of premature babies.

P794 Performance of antenatal diagnosis to detect postnatal
coarctation of the aorta

S. Di Filippo, H. Joly, F. Sassolas, C. Ducreux, M. Veyrier, M. Bakloul,
A. Bozio. University Hospital of Lyon - Hospital Louis Pradel, Lyon,
France

The aim of this study is to assess the postnatal outcomes of fetuses diagnosed
with potential aortic coarctation.
Material and methods: The records of all neonates with antenatal suspicion of
coarctation of the aorta were reviewed retrospectively for clinical, echocardio-
graphic data and treatment.
Results: Among 78 fetuses diagnosed with abnormal asymetric ventricles, 35
(44.9%) developed coarctation of the aorta, 42 did not (52.5%) and 2 had hy-
poplastic left heart (2.6%).
All patients were hospitalized from birth until closure of the ductus arteriosus
(2 to days) or Crafoord surgery. The antenatal RV to LV ratio was 1.74 in pa-
tients with coarctation of the aorta compared to 1.39 in those without (p=0.018),
and the pulmonary artery to ascending aorta ratio was respectively 1.69 versus
1.30 (p=0.0001). The frequency of left superior vena cava was not different be-
tween patients with and without postnatal coarctation (29.7 versus 25%). The
2 cases with hypoplastic left heart died postnatally. All the other patient were
asymptomatic, and had no symptom of heart failure.
Mean postnatal LV diameter was 15.7mm, ascending aorta 7.2mm. None of the
patients required prostaglandin infusion or preoperative mechanical ventilation.
Crafoord operation was performed at median age of 11.5 days. Median hospital
stay was 21.4days for operated patients.
Conclusion: The performance of antenatal diagnosis to detect postnatal coarc-
tation of the aorta remains low. However RV to LV and PA to AO ratios may help
to ameliorate sepecificity. Despite high rate of false positive, antenatal diagnosis
allows to avoid postnatal acute heart failure and improve early prognosis.

P795 Right ventricular global longitudinal strain, velocity
and displacement during 2nd and 3rd trimester in
human fetuses: feasibility, normal values and
reproducibility using 2D speckle tracking imaging

S. Ge1, G. Tao2, X. Zhan2, X. Gu2, L. Cheng2, Z. Li3, L. Zhang1 .
1Drexel University College of Medicine and St. Christopher’s Hospital for
Children, Philadelphia, United States of America; 2Qi-Lu Hospital of Shandong
University School of Medicine, Jinan, China, People’s Republic of; 3Shenzhen
People’s Hospital, Shenzhen, China, People’s Republic of

Background: Quantitative evaluation of right ventricular (RV) performance by
echocardiography/Doppler has been a challenge for fetuses at risk for heart fail-
ure due to structural and functional abnormalities. We sought to assess potential
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utility of 2D speckle tracking imaging (2D STI) to assess RV systolic function dur-
ing 2nd and 3rd trimester in human fetuses.
Methods: A total of 88 consecutive pregnant women (age 27.4±3.5 years, gesta-
tional age 29.6±5.4 weeks) with a normal level 2 ultrasound scan were enrolled.
Voluson 730 Expert (GE Medical System) ultrasound system was used to obtain
standard 4 chamber views for 2D STI analysis. Manual identification and editing
of the endocardial borders was performed. The mean longitudinal peak systolic
strain (PSSm), velocity (Vm) and displacement (Dm) were obtained by averaging
six segments (basal, mid, apical) of the RV free wall and ventricular septum us-
ing the software by TomTec (Image Arena 4.0, TomTec, Munich, Germany). The
frame rate ranged from 83 to105
Frames/sec: Results: Image analysis was feasible for 84 fetuses (95%). The
PSSm was -19.0±4.4%, Vm 2.2±0.9 cm/sec and Dm 2.0±0.7 mm, respectively.
There was no significant correlation between PSSm and gestational age (r= -
0.07, P>0.05); but there was significant correlation between Vm and Dm with
gestational age (r=0.74, P<0.05). There was significant difference in Vm and Dm
with a decreasing trend but not in PSSm between basal, mid, and apical RV
segments. In addition, PSSm, Vm, and Dm values were significantly higher for
RV free wall segments than septal segments. The coefficient of repeatability of
PSSm, Vm and Dm by Bland-Altman analysis for intraoperator was 4.69, 0.37,
0.38, and for inter-operator measurements 5.99, 0.48, 0.56, respectively.
Conclusions: Our study suggests evaluation of RV longitudinal PSSm, Vm and
Dm by 2D STI is feasible and reproducible. RV PSSm is independent of gestitional
age but Vm and Dm are not. This technique may provide a quantitative measure
for longitudinal follow-up of fetuses at risk of RV dysfunction and for assessing
therapeutic intervention.

P796 Ebstein anomaly and tricuspid valve dysplasia:
prognosis after diagnosis in utero

E. Barre, I. Durand, T. Hazelzet, N. David. University Hospital of
Rouen - Hospital Charles Nicolle, Rouen, France

Aims: Tricuspid valve malformations are rare congenital heart dis-
eases. The prenatal diagnosis of Ebstein’s anomaly (EA) and Tricuspid valve
dysplasia (TVD) are associated with high mortality. There are conflicting reports
concerning accurate prognostication after diagnosis in utero. The aim of our study
was to assess prognostic factors based on our experience.
Methods and results: We reviewed 37 fetuses between 1984 and June 2010,
26 EA and 11 TVD. There were 11 terminations, 5 intrauterine deaths, 7 neonatal
deaths and 14 survivors to age over 2 years. We found that the major prognos-
tic factor for outcome was the pattern of pulmonary valve artery flow. Retrograde
pulmonary flow had a predictive positive value (PPV) for death of 83%, and when
associated with significant pulmonary insufficiency, PPV was 100% for death. An
anatomic pulmonary atresia was also associated with 100% of death. By con-
trast, cardiothoracic index, right to left ventricular ratio, Celermajer index were not
useful prognostic markers. Compared with retrograde pulmonary artery flow, an-
terograde flow in utero predicted good outcomes with a PPV for survival of 86%.
The SAS score, more complex, was less correlated to our series with 79% PPV
of death when the score was ≥5 and a PPV survival of 79% when the score was
< 5.
Conclusion: Pulmonary artery flow is a simple and excellent prognostic factor
when major tricuspid valve disease is diagnosed in utero. Nevertheless, these
fetuses should be monitored throughout the pregnancy because several hemody-
namic factors may change the prognosis.

P797 Congenital heart defects in twin pregnancies: a series
of 226 cases

D. Bonnet, F. Raimondi, F. Bajolle, J. Stirnemann, Y. Ville, J. Le
Bidois, L. Fermont. Pediatric Cardiology Universite Paris Descartes
Necker-M3C, Paris, France

Background: The relative risk for congenital heart defects (CHD) is increased in
monochorionic twins. The respective contribution of genetics of cardiac develop-
ment and environmental risk factors such as twining per se are scarcely known.
Aim: To analyze CHDs in twin pregnancies in which one or two foetuses were
diagnosed to have a CHD and to identify the role of chorionicity and amnionicity
on CHD type and concordance between twins.
Methods: Over a period of 16 years, 226 twin pregnancies with one or two foe-
tuses having a CHD were reviewed. Chorionicity, amnionicity, presence of twin-
twin transfusion syndrome (TTTS), cardiac phenotypes, anatomical/CHD type (7
groups of CHD), concordance between twins and outcomes were analyzed.
Results: Pregnancies were dichorionic-diamniotic (DCDA) in 103 cases and
monochorionic in 112 (diamniotic 92-MCDA, monoamniotic 20-MCMA) and the
remaining 11 were unknown. 28 pregnancies were obtained after assisted repro-
ductive technologies (12.3% vs 2.6% for all pregnancies). Overall the 2 foetuses
were affected in 35 cases (15.4%) with the two CHDs belonging to the same
group in 23 (65.7%). The two foetuses had a CHD in 35% of MCMA, 14.1%
of MCDA and in 10.7% of DCDA. The most frequent defects were conotruncal
defects (n=71) with concordance in 13/71 (8/20 MCDA, 3/5 MCMA). For other
groups concordance in all pregnancies, in MCDA and in MCMA were respectively:
right outflow tract obstructions 5/48, 0/33, 0/0; obstructive left heart diseases 7/42,
2/13, 1/1; laterality defects 2/36, 0/6, 2/12; ventricular septal defects 5/19, 1/9, 0/0;

atrioventricular septal defects 3/9, 1/2, 0/0; functionally univentricular heart 1/15,
0/5, 0/1. MCDA pregnancies were more frequent in right outflow tract obstructions
(33/48; 69%-p<0.01) and discordance between twins was constant (pulmonary
stenosis in the recipient twin) and was associated with proven TTTS in 22/33.
MCMA were more frequent in laterality defects (12/36; 33%-p<0.01) and discor-
dance between twin of was observed in 10/12. The outcome of pregnancy was:
termination of pregnancies 47 foetuses, intrauterine foetal deaths 20 foetuses,
neonatal death 24/387 live births. 116 patients underwent cardiac surgery within
the first year of life with 13% mortality.
Conclusion: Concordance for CHD between twins is low even in monochorionic
(certainly monozygotic) twins. Discordance in monochorionic twins might be re-
lated to twining per se for laterality defects in MCMA and pulmonary stenosis in
MCBA-TTTS. Postnatal mortality before one year is much higher than in singleton
with CHD.

P798 Left ventricular dysfunction in a mouse model of
marfan syndrome

L. Campens, M. Renard, B. Trachet, P. Segers, B. Loeys, A. De
Paepe, J. De Backer. University Hospital Ghent, Ghent, Belgium

Background: Cardiovascular manifestations in Marfan syndrome
(MFS) are mainly characterized by aortic root dilatation, ensuing aneurysm for-
mation and finally (often) fatal aortic dissection. Primary cardiomyopathy with both
systolic and diastolic ventricular dysfunction is clinically less pronounced in most
cases, although well documented in recent literature. The underlying pathophysi-
ology of this finding is largely unknown although it is likely that the TGFβ pathway,
which is implicated in most pleiotropic findings occurring in MFS, plays a role.
One possibility to gain insight into the pathophysiology of cardiomyopathy in MFS
is to study a mouse model, allowing detailed in vivo and in vitro studies.
Methods: We conducted detailed serial cardiovascular ultrasound studies in 10
MFS mice (fbn1 C1039G) and 10 control mice. Both vascular (aortic dimensions)
and cardiac data (left ventricular diameters and diastolic function) were obtained
with a high-frequency ultrasound apparatus (Vevo 2100, Visualsonics, Toronto,
Canada) equipped with a linear array probe (MS 550D, frequency 22-55 MHz).
Results: MFS mice at 6 months had significantly larger diameters at the level of
the aortic sinus (1,84mm + 0,13 vs 2,26mm + 0,33; P=0,003), ascending aorta
(1,64mm + 0,14 vs 2,1 mm+ 0,5; P=0,007) and transverse aorta (1,5 + 0,2 vs 1,9
+ 0,36mm; P=0,036). Pulmonary artery diameters were also significantly larger
in MFS mice (1,44mm + 0,06 vs 1,63mm + 0,21; P=0,02). There was a non-
significant trend towards larger aortic diameters at 1 and 3 months. Left ventric-
ular ejection fraction was lower in MFS mice at all time points (64,5% + 6,9 vs,
58,9% + 9,4; p=0,16 at 6 months) although the number of studied animals was
too small to reach significance.
Conclusion: Developing animal models that accurately recapitulate the pheno-
typic features that ensue as a result of mutant gene expression is essential to
study underlying pathophysiological processes and ultimately develop targeted
treatment. Here we provide evidence for involvement of the myocardium in a
mouse model of MFS. This model may enable us not only to study the devel-
opment and treatment strategies of cardiomyopathy in MFS but may ultimately
also increase our insights into more common forms of cardiomyopathy.
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P800 Plasma Neuthrophil Gelatinase associated Lipocalin
(NGAL) predict worsening renal function and
rehospitalization in patients with acute decompensated
heart failure

A. Palazzuoli1, S. Nodari2, S. Benincasa1, S. Grothgar1, S. Calabro’1,
B. Franci1 , R. Nuti1, C. Ronco3. 1Santa Maria Alle Scotte Polyclinic, Siena, Italy;
2University of Brescia, Department of Cardiology, Brescia, Italy; 3San Bortolo
Hospital, Department of Nephrology, Vicenza, Italy

Background: Many laboratory and new diagnostic imaging parameters have
been associated with poor outcome in heart failure, however the prognosis of
these patients cannot be easy predicted by traditional indexes. Neutrophl Gelati-
nase associated Lipocaline (NGAL) is a marker associated to early acute kidney
injury that is likely to have a specific role in predicting, detecting and describing
severity of tubular damage in acute and chronic HF patients.
Aims: To support this hypothesis we measured plasma NGAL levels in patients
admitted to the hospital for acute decompensated HF. We compared NGAL levels
with Creatinine and Glomerular filtration rate at baseline and before discharge.
We evaluated the role of NGAL in predicting hospital readmission and cardiac
events during a one year follow-up.
Methods and results: Plasma NGAL levels were measured in 123 patients by
a research enzyme-linked immunosorbent assay within the first 48 hours from
hospital admission. Patients with mild to moderate renal dysfunction at baseline
demonstrated higher NGAL levels respect to subjects with normal creatinine and
glomerular filtration rate values (154±68 vs 91,2±50 ng/ml p<0.01). However
the subgroup that during hospitalization showed a renal function impairment had
increased values respect to patients with preserved renal function (123±56 vs
88±32 ng/ml p<0.05). We also recruited a positive correlation between NGAL
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and BNP level (r= 0.86 p<0.001). The ROC curve analysis showed that cut off of
150 ng/ml has been related to renal insufficiency development with good sensi-
tivity and specificity of 84 and 75%. Follow-up analysis demonstrated that NGAL
was associated to recurrent hospital admission for heart failure and cardiac death
(HR 2.9 IR 1,91-4,4 for NGAL >120 ng/ml)
Conclusions: NGAL measurement is able to predict worsening renal function in
patients with acute Heart failure. Patients with higher plasma NGAL levels as well
as renal dysfunction, demonstrated a poor prognosis during a one-year follow up
period.

P801 Potential protective effects of myeloid and
plasmacytoid dendritic cells (DCs) in dilated
cardiomyopathy (DCM)

R. Pistulli, S. Drobnik, B.R. Brehm, W. Sommer, C. Jung,
M. Fritzenwanger, D. Kretzschmar, G. Mall, H.R. Figulla, A. Yilmaz.
Universitaetsklinikum Jena, Jena, Germany

Background: DCM is frequently the result of viral infections of the myocardium
leading to chronic heart failure. DCs are assumed to have an immune mediating
role in heart muscle diseases. However, their potential immunomodulating effects
in DCM are unknown yet. The aim of our present study was to investigate the
presence of myeloid (mDCs) and plasmacytoid (pDCs), macrophages, as well
as HLA-DR expression in the myocardium of patients with left ventricular (LV)-
endomyocardial biopsy in DCM.
Methods: LV-endomyocardial biopsies of 52 patients with DCM were immuno-
histochemically analyzed for the presence of mDCs (fascin+), immature mDCs
(CD209+), pDCs (CD304+), macrophages (CD68+), and HLA-DR expression.
Post-mortem myocardial specimens of 18 age-matched suicide or accident vic-
tims were used as controls. Myocardial fibrosis was histologically quantified, as
well as the presence of viral genome of parvovirus B19, enterovirus and ade-
novirus by polymerase chain reaction. Echocardiography was performed at first
diagnosis and follow-up after 6 months. The difference between the ejection frac-
tion at first diagnosis and follow-up (�EF) was calculated.
Results: Compared to healthy myocardium, in patients with DCM signif-
icantly lower mDCs (2,5fold, p<0.001), pDCs (1,4fold, p<0.05), immature
mDCs, and HLA-DR (1,8fold, p<0.001) expression was observed, whereas
macrophages did not differ significantly. Subgroup analysis showed in pa-
tients with identification of viral genome in the myocardium significantly less
mDCs (1,6fold,P=0,01). The number of mDCs significantly correlated with HLA-
DR expression (R=0.58,P<0.001), immature mDCs (R=0.36,P=0.01), pDCs
(R=0.48, P<0.001), �EF (R=0.41,P=0.02), and intra-ventricular septum (IVS,
R=0.37,P=0.03) at follow-up, and inversely with fibrosis (R= -0.28, P=0.05) and
myocardial viruses (R= -0.43,P=0.008). HLA-DR expression correlated with pDCs
(R=0.43,P=0.002), IVS (R=0.5,P=0.002) and EF at follow-up (R=0.47,P=0.005)
and inversely with fibrosis (R= -0.33; P=0.02) and left ventricular enddiastolic di-
ameter (LVED, R= -0.29,P=0.09) at follow-up. The number of pDCs tended to
inversely correlate with fibrosis (R= -0.24,P=0.1) and LVED at follow-up (R= -
0.31,P=0.07). The only significant correlation with macrophages was with IVS at
follow-up (R=0.5,P=0.002).
Conclusions: We show significantly decreased mDCs and pDCs in the my-
ocardium of patients with DCM, predominantly in those with pronounced LV de-
terioriation in terms of fibrosis and function. The reduction of mDCs in the my-
ocardium in DCM might be due to a defective recruitment, leading to an incom-
plete clearance of myocardial viruses.

P802 Anemia is not a predictor of all-cause mortality in
outpatients with advanced heart failure or severe renal
dysfunction

B.E. Waldum1, A.S. Westheim1, M. Grundtvig2, I. Os1. 1Oslo
University Hospital, Ullevaal, Oslo, Norway; 2Innlandet Hospital,

Lillehammer, Norway

Purpose: Anemia is identified as an independent prognostic marker in patients
with heart failure. The effect of anemia on mortality is assumed to decrease with
increasing creatinine levels. We wanted to evaluate the prognostic impact of base-
line anemia in outpatients with chronic heart failure attending their first visit at
specialized heart failure clinics, and specifically investigate the prognostic utility
of anemia in patients with severe renal dysfunction or advanced heart failure.
Methods: Multivariate Cox regression analyses were used to investigate the
prognostic effect of baseline anemia in 4144 patients with heart failure from 21
outpatient heart failure clinics in Norway. Severe renal failure was defined as
eGFR ≤45 ml/min per 1.73 m2 and advanced heart failure as NYHA class IIIb
and IV. Interaction analyses by product terms were used to test for differences in
HR of anemia in paients with severe renal dysfunction and advanced heart failure
compared to the rest of the population.
Results: Median age was 70 years and 71% of patients were men. Twenty-four
percent had anemia at baseline as defined by WHO criteria. In the whole pop-
ulation anemia was a strong predictor of all-cause mortality with a crude HR of
1.87 (95% CI 1.66-2.11, p<0.001) and adjusted HR of 1.30 (95% CI 1.09-1.56,
p=0.004). Anemia was not an independent predictor of all-cause mortality in the
752 patients with severe renal dysfunction (HR 1.08, 95% CI 0.77-1.51, p=0.662)
or in the 528 patients with advanced heart failure (HR 0.87, 95% CI 0.56-1.34,

p=0.542). HR of anemia was significantly lower in patients with severe renal dys-
function (p=0.022) and advanced heart failure (p=0.002) compared to the rest of
the population.
Conclusions: Baseline anemia is an independent predictor of all-cause mortal-
ity in outpatients with heart failure. In patients with advanced heart failure or se-
vere renal dysfunction other prognostic variables seem to be more important than
anemia. These patients might benefit from different therapeutic strategies in the
management of anemia.

P803 Heart failure mortality trends in Europe

S. Laribi1, A. Aouba2, M. Nikolaou3, J. Lassus3, A. Cohen Solal3,
P. Plaisance4, G. Pavillon2, E. Jougla2, A. Mebazaa3. 1APHP,
Lariboisiere hospital, Emergency Department - Research Unit 942,
Paris, France; 2Center of Epidemiology for Medical Causes of Death

(CepiDC-INSERM), Paris, France; 3Inserm U942. Lariboisiere Hospital, APHP,
Paris Diderot University, Paris, France; 4APHP, Lariboisiere hospital, Emergency
Department, Paris, France

Backgroung: It is claimed that heart failure (HF) prevalence increases with time
in relation with the aging of the population. In parallel, the treatment of chronic HF
with low EF has improved while the management of acute HF seems not to have
improved in the same manner. There may also be some outcome heterogeneity
among various European countries because of differences in health systems.
Therefore, impact of treatment on HF as cause of death, in Europe, is unknown.
Aim: The aim of this study was to assess the death rates related to HF as under-
lying cause during the last 20 years in 6 European countries.
Materials and methods: The number of deaths with HF as underlying cause was
collected from national statistic organizations in 6 European countries: Greece,
England-Wales, Spain, France, Finland and Sweden from 1987 to 2008. Disease
coding for HF was based on international classification of diseases (ICD 9th and
10th versions). We computed age-standardized mortality rates per 100 000 in-
habitants, using the direct method, on the basis of the 1976 European standard
population. Mean age of death with HF as underlying cause was also calculated
for the same period.
Results: In Greece, Spain and France, the age-standardized rate of death related
to HF as underlying cause was above 40 deaths per 100 000 in 1987 and contin-
uously decreased until 2008. In England and Wales, Finland and Sweden, it was
below 30 per 100 000 in 1987 and remained roughly stable until 2008. During the
same period, the mean age of death increased from 80.5 to 84.4 years in the total
population of the 6 European countries.
Discussion: Patients die older with time in all the 6 countries. Mortality with HF
as underlying cause has been reduced in Greece, France and Spain in the last
20 years, whereas it remained stable in England-Wales, Finland and Sweden
at a lower level. These differences may be the consequence of differences in
health care systems or in HF management among different countries. The age-
standardized rate of death related to HF as underlying cause seems to converge
to the same level around 25 to 35 deaths per 100 000. One possible reason for
that may be the large diffusion of European guidelines on HF management.
Conclusion: Mortality with HF as underlying cause is decreasing in south Europe
countries, whereas it remains stable at a low level in northern Europe.

P804 Influence of diabetes, sex, and ejection fraction on the
risk of death in patients with heart failure: results from
the MAGGIC individual patient meta-analysis

M. Martinez-Selles1, R. Doughty2, K. Poppe2, G. Whalley3,
C. Tribouilloy4, J. Mcmurray5, K. Swedberg6, S. Pocock7, L. Kober8,

I. Squire9. 1University General Hospital Gregorio Maranon, Madrid, Spain;
2The University of Auckland, Department of Medicine, Auckland, New Zealand;
3Unitec, Auckland, New Zealand; 4Amiens University Hospital, Amiens, France;
5University of Glasgow, BHF Glasgow Cardiovascular Research Centre,
Glasgow, United Kingdom; 6Sahlgrenska Academy, University of Gothenburg,
Department of Emergency and Cardiovascular Medicine, Gothenburg, Sweden;
7London School of Hygiene and Tropical Medicine, London, United Kingdom;
8Rigshospitalet - Copenhagen University Hospital, Copenhagen, Denmark;
9University of Leicester, Department of Cardiovascular Sciences, Leicester,
United Kingdom

Background: Most of what is known about the impact of diabetes in heart fail-
ure (HF) comes from clinical trial populations that included a low percentage of
women and fewer patients (pts) with preserved ejection fraction (EF). The aim
of the current analysis was to assess the association of diabetes with long-term
survival in pts with HF.
Methods: The MAGGIC meta-analysis incorporated patient-level data from 31
studies and determined outcome for pts with HF and preserved or reduced EF
(PEF & REF, respectively). All-cause mortality data (3 year follow-up) were anal-
ysed using Cox proportional hazards models for pts with and without diabetes
adjusted for sex, EF group, age and aetiology of HF and stratified by study.
Results: Data were available for 41,949 pts (28,052 men [67%], 13,897 women).
There were 2997 deaths among 9,475 pts with (31.6%), and 7366 among 28460
pts without (25.9%), diabetes, adjusted hazard ratio HR 1.41 (95% CI 1.35-1.47).
Diabetes was an independent predictor of cardiovascular mortality, HR 1.51 (95%
CI 1.41-1.62). Diabetes was more common among women (25.4%) than in men
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(22.8%), a difference observed in pts with REF (26.6% of women, 23.1% of men)
and PEF (23.6% of women, 21.7% of men). Diabetes was an independent risk
factor for death from any cause, regardless of gender and EF group (Figure). In
women, the increase in mortality due to diabetes and due to reduced EF was
similar, and presenting both accumulated the risk. Risk of death was higher in
men, though sex difference was smaller for diabetic pts, especially for those with
reduced EF.

Risk of death from any cause.

Conclusion: Diabetes commonly occurs among pts with HF and is a strong inde-
pendent risk factor for death from any cause, regardless of gender and EF group.

P805 Hypo- and hyperglycaemia predict outcome in patients
with heart failure after acute myocardial infarction: data
from EPHESUS

C. Ukena1, D. Dobre2, F. Mahfoud1, I. Kindermann1, Z. Lamiral2,
S. Tala2, P. Rossignol2, B. Pitt3, F. Zannad2 , M. Bohm1. 1Saarland

University Hospital, Department of Internal Medicine III, Cardiology, Homburg,
Germany; 2University Hospital of Nancy, Department of Cardiology, Vandoeuvre
les Nancy, France; 3University of Michigan, Division of Cardiology,Department of
Internal Medicine, Ann Arbor, United States of America

Background: Hyperglycaemia predicts death in patients with cardiovascular dis-
ease. Intensive glucose lowering strategies might increase mortality rates. The
present analysis aimed to investigate the prognostic value of post-admission glu-
cose concentration (PG) on outcome in high risk patients with heart failure after
acute myocardial infarction (AMI).
Methods: 6496 patients from the Eplerenone Post-Acute Myocardial Infarction
Heart Failure Efficacy and Survival Study (EPHESUS) were retrospectively cat-
egorized in four groups by plasma glucose concentration (≤4.5 mmol/l, 4.5-5.5
mmol/l, 5.5-8.3 mmol/l, and >8.3 mmol/l). We evaluated the time to death from
any cause (primary end-point) and time to cardiovascular death or hospitaliza-
tion (secondary end-point). Inter-groups comparisons were performed by using
chi-square or analysis of variance. The association between blood glucose and
the primary end-point was assessed using Cox proportional hazards regression
models
Results: Hypo- (PG ≤4.5 mmol/l) or hyperglycaemia (PG >8.3 mmol/l) was
prevalent in 509 (8%) and 1588 (24%) patients. PG was significantly associated
to all-cause death in a U-shaped manner while cardiovascular death or hospi-
talization was only increased in hyperglycaemic patients (36% vs. 23% in PG
4.5-5.5 mmol/l; p<0.0001). Patients with hypoglycaemia were younger (62±12
vs. 65±11 years; p<0.0001) with a higher left ventricular ejection fraction (61%
vs. 54% of patients with LVEF ≥35; p<0.0001). Proportion of diabetics was high-
est in patients with hyperglycaemia (78% vs. 12% in PG 4.5-5.5 mmol/l and 9%
in PG ≤4.5 mmol/l, p<0.0001). In multivariate Cox regression analysis, hypo-
(hazard ratio (HR) 1.41; 95% confidence interval (CI) 1.07-1.84; p=0.0131) and
hyperglycaemia (HR 1.33; CI 1.07-1.64; p=0.0088) proved to be strong predic-
tors of death of any cause. Only hyperglycaemia was an independent predictor of
cardiovascular death and hospitalization (HR 1.33; CI 1.14-1.55; p=0.0003).
Conclusions: In heart failure after AMI, hypo- and hyperglycaemia identify pa-
tients with increased risk of death during long-term follow-up.

P806 Interleukin family member ST2 rapidly responds to
heart failure treatment and its changes predict
one-year mortality

T. Breidthardt, T. Socrates, B. Drexler, M. Noveanu, P. Haaf, C. Balmelli
Cattelan, A. Irfan, T. Reichlin, M. Potocki, C. Mueller. University

Hospital Basel, Basel, Switzerland

Background: Soluble ST2, also known as IL1RL1, signaling has been shown to
be associated with death in acute heart failure. However, the response of ST2
levels to heart failure treatment and the prognostic implications of this response
are largely unknown.
Methods: A total of 207 consecutive patients presenting to the emergency de-
partment with AHF were enrolled. Plasma ST2 levels were measured in a blinded
fashion at presentation and serially thereafter. The potential of plasma ST2
changes from presentation to day 2 to predict 1-year mortality was assessed

as the primary endpoint. Biomarker sampling at both timepoints was complete in
137 patients.
Results: Overall 37 patients (27%) patients died during the observational pe-
riod (median follow up: 360 days [120-380]). These patients were more likely to
suffer from pre-existing chronic cardiac or kidney disease. At presentation, ST2
levels were significantly higher in decedents than in survivors (median 121 vs. 64
ng mL-1, P<0.01) and decreased significantly during the first two days (median
change: -33%). Patients dying during the follow-up period experienced a signifi-
cantly lower decrease in ST2 levels compared to survivors (median change: -18%
vs -37%, p<0.01). In a logistic regression analysis the percentage ST2 change
over the first two days significantly predicted one-year mortality in univariate anal-
ysis (p=0.007). This predictive potential remained after the adjustment for AD-
HERE heart failure risk factors (creatinine, urea, BNP, blood pressure) (HR for an
increase of 10%: 1.11 (95%CI 1.00-1.24); p=0.04). Using a categorical division
between patients successfully responding to treatment (decrease <50%), inter-
mediate responders (decrease -25% - -49%) and non-responders (increase or
decrease below 25%) clearly separated survivors from non-survivors in a Kaplan-
Meier analysis (p log rank= 0.03). Patients responding to treatment experienced
a one year mortality rate of 11% compared to a staggering 41% mortality rate in
non-responders.
Conclusion: Plasma ST2 levels respond rapidly to heart failure treatment. The
extent of ST2 changes within the first two days might provide an additional tool
for treatment guidance.

P807 Prognostic significance of change in diastolic function
defined by mitral Doppler - a prospective cohort study -
the Tromsø Study 1994-2009

G. Heggelund1 , K. Rasmussen2 , P.I. Lunde1, M.L. Lochen3,
I. Njolstad3, T. Wilsgaard3, G.D. Eveborn1, H. Schirmer2. 1University

Hospital of North Norway, Department of Cardiology, Tromso, Norway;
2University of Tromso, Faculty of Health Sciences, Department of Clinical
Medicine, Tromso, Norway; 3University of Tromso, Faculty of Health Sciences,
Department of Community Medicine, Tromso, Norway

Diastolic dysfunction (DD) of the left ventricle (LV) is a known risk factor for all
cause death. Few have documented change in diastolic function (DF) over time
and its prognostic significance.
A population sample of 1337 subjects aged ≥55 years with LV ejection fraction
≥0.5 had mitral Doppler echocardiography done in 1994 and 2001. Validated cut-
off values for mitral EA-ratio and mitral E-wave deceleration time (EDT) were used
to classify the subjects into five groups with increasing degree of DD from group
1 (normal) to 5. Group 1 was defined as EA-ratio 0.75-1.50 and EDT ≥140ms,
group 2 EA-ratio≥1.51 and EDT≥140ms, group 3 EA-ratio ≤0.74 and any EDT,
group 4 EA-ratio 0.75-1.50 and EDT≤139ms and group 5 EA-ratio≥1.51 and
EDT≤139ms.
1292 subjects (96.6%) could be classified according to these groups both in 1994
and 2001. Change in group from 1994 to 2001 was recorded and subjects were
classified as having stable, improved or deteriorated DF.
End-point was all-cause mortality with follow-up until 31 Jan 2009. There were
191 deaths of all-causes. Cox regression analysis was used to calculate hazard
ratios (HR) for change in group with 95%-confidence interval (CI) for all cause
mortality and p-values for trend.

Change in group of diastolic function n HR (CI) Model I* HR (CI) Model II**

Improved 142 0.76 (0.44-1.30) 1.15 (0.72-1.85)
Stable 869 1 1
Deteriorated by 1 group 58 1.19 (0.58-2.43) 0.96 (0.46-2.01)
Deteriorated by 2 groups 197 1.65 (1.13-2.41) 1.08 (0.68-1.73)
Deteriorated by 3 groups or more 26 2.56 (1.24-5.28) 1.28 (0.51-3.18)

*Model I: Adjusted for age, sex and group of diastolic function in 1994 - p-trend = 0.014. **Model
II: Adjusted for age, sex and group of diastolic function in 2001 - p-trend = 0.943.

The table displays that when adjusted for age, sex and degree of DF in 1994
(model I), there was a significant trend towards increasing mortality with deteri-
oration in DF. However, adjusted for degree of DF in 2001 (model II) this effect
was absent. In conclusion, this illustrates that the degree of diastolic function has
predictive power, whereas change in DF per se does not.

P808 Baseline characteristics, adverse events and
hospitalizations indicate an increased risk of death in
patients with heart failure. An analysis of the TIME-CHF
trial

P. Rickenbacher1 , M. Pfisterer2, T. Burkard2, W. Kiowski3, F. Follath4,
D. Burckhardt2, R. Schindler2, H.-P. Brunner-La Rocca5. 1University

Hospital, Division of Cardiology, bruderholz, Switzerland; 2University Hospital
Basel, Department of Cardiology, Basel, Switzerland; 3Clinic im Park, Zurich,
Switzerland; 4University Hospital Zurich, Zurich, Switzerland; 5Maastricht
University Medical Center, Department of Cardiology, Maastricht, Netherlands

Background: Risk factors for death in patients (pts) with heart failure (HF) have
been defined but vary with populations studied. Whether death is preceded by an
increased rate of clincial events has not been well characterized.
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Methods: To further clarify these relations, baseline characteristics as well as
adverse events (AE) and hospitalizations within 60 days preceding death were
compared with those of the survivors within a similar time period in the TIME-CHF
study, a randomized controlled multicenter trial comparing a standard symptom-
guided with an intensified, NT-BNP guided medical therapy in 622 pts ≥60 years
with symptomatic HF NYHA ≥II, a history of HF hospitalization <1 year and an
elevated NT-BNP level.
Results: During the 18-month follow-up, 132 (21%) of the pts died. In multivari-
able analysis, coronary disease as primary cause of HF (odds-ratio [OR]=2.54
[95%-CI 1.57-4.10]), log10 of NT-BNP (2.79 per factor 10 [1.55-5.01]), presence of
pacemaker (2.35 [1.35-4.10]), systemic inflammatory disease (3.13 [1.37-7.13]),
anemia (1.67 [1.06-2.63]), history of cancer (1.89 [1.07-3.33]), Charlson score
(1.16 per score point [1.01-1.32]) and serum creatinine (1.06 per 10μmol/l [1.00-
1.13)] were the baseline characteristics associated with increased risk of death.
Mode of death was found to be cardiovascular (CV) in 77% (sudden death 21%,
circulatory failure 50%, vascular 6%), non-CV in 18% and unknown in 5%. Pts
who died experienced a median of 4 AE (IQR 1-7) <60 days prior to death com-
pared to 0.7 (0.4-1.4) during randomly selected 60 days in pts who survived
(p<0.0001). This was true for HF related AE (1 [0-2] vs 0.1 [0-0.2]), CV AE (2
[1-3] vs 0.3 [0.1-0.6]), and non-CV AE (2 [0-4] vs 0.4 [0.2-0.8]); all p<0.0001. Pts
who died were more often hospitalized <60 days prior to death (median 1 [IQR
0-1]) than those surviving (0.1 [0.0-0.2]), p<0.0001. Significant differences were
seen for CV, cardiac and HF related hospitalizations (p<0.0001), but not for non-
CV hospitalizations (p=0.1). Frequency of AE varied between different modes of
death.
Conclusions: In TIME-CHF, simple clinical and biological variables were associ-
ated with death. In addition, pts who died were characterized by frequent AE and
hospitalizations prior to death. Timely recognition of these factors might improve
identification, management and outcome in pts with HF.

P809 High sensitivity troponin T serum levels and prognosis
in ambulatory patients with heart failure

M. De Antonio, J. Lupon, A. Galan, A. Urrutia, L. Cano, B. Gonzalez,
R. Cabanes, S. Altimir, R. Coll, A. Bayes-Genis. Germans Trias i Pujol
University Hospital, Badalona, Spain

Background: Heart failure (HF) remains a clinical syndrome with high mortal-
ity and therefore is crucial to identify those patients with poorer prognosis. High
sensitivity Troponin T (hsTnT) is a novel biomarker that provides prognostic infor-
mation in several clinical settings.
Aim: To examine whether hsTnT levels improve risk stratification in a non-
selected outpatient population with HF, and to test if the combination of hsTnT +
NT-proBNP is actually better than either separately. Both hsTnT and NT-proBNP
were measured from -80°C stored plasma samples via a sandwich monoclonal
immunoassay.
Patients: 876 patients (71.9% men, median age 70.3 years [IQR 60.5-77.2]) were
studied. Aetiology of HF was mainly ischemic heart disease (52.1%). Median
LVEF was 34% [IQR 26-43%]. Most patients were in NYHA class II (65.5%) or III
(26.3%). Median follow-up was 33 months [IQR 15.6-39.4].
Results: 238 patients died during follow-up. Both NT-proBNP (HR 1.00004
[1.00003-1.00005], p<0.001) and hsTnT (HR 1.004 [1.002-1.005], p<0.001) were
good prognostic predictors. After adjustment for other significant clinical and ther-
apeutic variables, both biomarkers remained as independent prognostic factors.
When patients were grouped according to their NT-proBNP and hsTnT values
below vs equal or above the median values, the combination of the two biomark-
ers increased significantly their prognostic discriminator capacity, as shown in
Kaplan-Meier survival curves (figure). Considering the group of patients with both
values below median as the reference, the HR for group with both NT-proBNP
and hsTnT equal or above the median values was 5.50 [3.87-7.82], p<0.001.

Survival according to hsTnT & NT-proBNP

Conclusion: The combination of hsTnT and NT-proBNP increased significantly
their long-term prognostic predictor accuracy in unselected outpatients with HF.

P810 Bioelectrical impedance-derived oedema index
provides 6-month prognostic value in patients
hospitalised due to acute heart failure

N.I. Yang, S.J. Chen, P.C. Liu, L.T. Kuo, M.H. Liu, C.H. Wang,
W.J. Cherng. Chang Gung Memorial Hospital Keelung, Keelung,

Taiwan

Background: Bioelectrical impedance analysis (BIA) is a commercialized, nonin-
vasive, inexpensive, and reproducible property-based modality for estimating fluid
state. Yet, it has not been tested whether the oedema index (OI) derived from BIA
provides 6-month prognostic values in patients hospitalised due to acute heart
failure.
Methods: This study included 3 parts. Part 1: To determine the range of OI in dif-
ferent patient population, the distribution of OI was estimated in 5 groups: normal
(CON), hypertensive (HTN), stable heart failure (SHF), acute heart failure (AHF),
stable acute heart failure (SAHF). Part 2: To test whether OI differs in patients with
different HF stages, the distribution of OI was estimated in patients with HF from
stage A to D. Part 3 was designed to estimate the 6-month prognostic value of OI
in patients hospitalised due to acute pulmonary oedema. From January 1, 2008
to January 31, 2010, 98 patients hospitalised due to acute cardiogenic pulmonary
oedema were consecutively enrolled.
Results: In part 1 study (n=214), compared to the HTN group, both AHF and
SAHF groups had higher OI (p<0.0001 and p=0.029, respectively). The OI was
highest in the AHF group. In part 2 study (n=205), compared to the patients at
stage A, patients at stage C or D had higher OIs (p=0.002 and p<0.001, respec-
tively). In study part 3, patients were separated into OI >0.390 (n=57) and OI
0.390 were older, had lower blood albumin levels, shorter 6-min walking distance,
higher BNP levels within 24h after admission, and higher incidence of diabetes
mellitus and NYHA functional class. Based on the OI before discharge, univariate
analysis showed that OI >0.390 predicted a higher incidence of re-hospitalisation,
emergency room visits, or composite events (both HF related and all cause-
related) (all p<0.05). Albumin and BNP levels and NYHA functional class were
also associated with poor outcomes. In terms of re-hospitalisation, multivariate
analysis showed that OI >0.390 before discharge was an independent predictor
of events (odds ratio = 3.3, OR=1.4∼7.7, p=0.005).
Conclusions: Fluid overload is the most frequently encountered aetiology of re-
hospitalisation in patients with HF. BIA can sensitively discriminate the optimal
fluid status at different stages of HF. Our data demonstrated that OI provides 6-
month prognostic values in patients hospitalised due to acute heart failure.

P811 Baseline blood urea nitrogen as a marker for predicting
cardiac events in patients hospitalized for acute heart
failure syndrome - beyond other renal variables -

T. Aokage1, N. Sato1, K. Kajimoto2, K. Asai3, D. Yumino4, Y. Sakata5,
T. Keida6, K. Mizuno3, K. Tanaka1 , T. Takano3. 1Nippon Medical

School Hospital, Cardiac and Intensive Care Unit, Tokyo, Japan; 2Sensoji
Hospital, Tokyo, Japan; 3Nippon Medical School, Department of Cardiology,
Tokyo, Japan; 4Tokyo Women’s Medical University, Department of Cardiology,
Tokyo, Japan; 5Osaka University, Graduate School of Medicine, Department of
Cardiovascular Disease, Osaka, Japan; 6Edogawa Hospital, Tokyo, Japan

Purpose: Previous studies reported elevated baseline blood urea nitrogen (BUN)
value was associated with high mortality in acute heart failure syndrome (AHFS).
However, there are few studies comparing BUN and other renal variables, es-
pecially regarding cardiac events. We aimed to assess the precision of BUN at
admission as a predictor of in-hospital mortality for AHFS, compared with other
renal variables at admission, using the data from ATTEND Registry, which is mul-
ticenter prospective observational cohort study of AHFS in Japan.
Methods: We examined 3154 patients that excluded patients on dialysis. The
prognostic importance of four variables of renal function –BUN, serum creatinine
(SCr), estimated glomerular filtration rate (eGFR), and BUN-SCr ratio (BUN/Scr)-
at admission was assessed using receiver operating characteristic (ROC) curve
analysis, which end points were in-hospital total and cardiac death.
Results: The ROC curves for in-hospital death were shown (Figure 1). Areas
under the curve (AUCs) for BUN, SCr, eGFR, and BUN/Cr at admission were
0.692 (SE 0.0193, 95%CI 0.675-0.708), 0.610 (SE 0.0211, 95%CI 0.592-0.627),
0.629 (SE 0.0208, 95%CI 0.612-0.646), and 0.622 (SE 0.0196, 95%CI 0.605-
0.639) in in-hospital total death, respectively. In cardiac death, AUCs were 0.703
(SE 0.0241, 95%CI 0.686-0.719), 0.621 (SE 0.0256, 95%CI 0.603-0.637), 0.642
(SE 0.0256, 95%CI 0.625-0.658), and 0.637 (SE 0.0235, 95%CI 0.620-0.656),

Figure 1
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respectively. The optimal cut-off point for BUN value was 27.3mg/dl (Sensitivity
63.9%, Specificity 70.3%).
Conclusion: Baseline BUN value was the most useful prognostic marker for in-
hospital mortality, especially cardiac events, in AHFS patients, compared with
other variables of renal function, suggesting that BUN should be used more for
the better management in AHFS.

P812 Is left ventricular mechanical dyssynchrony
independently associated with outcome? A follow-up
study of 631 patients undergoing gated positron
emission tomography

W. Aljaroudi, C. Alraies, W. Jaber, M. Cerqueira, T. Marwick. Cleveland
Clinic, Department of Cardiovascular Medicine, Cleveland, United States of
America

Background: The prognostic value of LV mechanical dyssynchrony independent
of other determinants such as EF and defect size remains undefined.
Methods: Consecutive patients with LVEF≤35% who underwent stress/rest Rb82
gated PET between March 2006 and November 2010 were followed for cardiac
death (primary endpoint) and all-cause mortality (secondary endpoint) over of
1.3±0.7 years. Patients with cardiac resynchronization therapy were excluded.
PET images were analyzed for LV volumes, EF, perfusion defects, and dyssyn-
chrony index (standard deviation (SD)) using Corridor4DM software.
Results: Of 631 pts with LVEF ≤35% (age 61±13 y, 56% men), 86% had is-
chemic cardiomyopathy, 11% had LBBB, and fixed perfusion defect size (PDS)
was 20±20%. The mean SD was significantly higher than normal (defined from
110 pts with LVEF ≥50%, normal perfusion and QRS<120 ms) (49°±20° vs.
13°±4.0°, P<0.0001). Of 81 cardiac deaths (13%), 67% were from pump failure,
22% from arrhythmias and 11% from coronary artery disease. Using a SD cut-
off of 43° to define significant dyssynchrony, patients with SD ≥43° (N= 362) had
worse outcome than those with SD<43° with (cardiac death 16% vs. 9%, log rank
P=0.03). However, Cox analysis showed survival to be independently associated
with age (HR [95%CI] of 1.05 [1.03-1.07]), EF (0.95[0.92-0.98]), fixed PDS (1.02
[1.00-1.03]) and history of SCD (2.20 [1.00-4.84]), but not SD. Similarly, although
SD showed a univariate association with the 121 (19%) pts who died from any
cause (23% vs. 14%, log rank P=0.015), only age, EF and fixed PDS were inde-
pendently associated with all-cause death.

Figure 1

Conclusion: In this group with predominant ischemic cardiomyopathy, the asso-
ciation of LV mechanical dyssynchrony with worse outcome was mainly driven by
advanced age, worse LVEF and scar burden.

P813 Short and long-term outcome of impedance-guided
preemptive therapy provided to prevent acute heart
failure in the course of acute myocardial infarction

M. Shochat, A. Shotan, M. Kazatsker, I. Dahan, I. Shochat, Y. Levy,
L. Vasilenko, A. Asif, D. Blondheim, S. Meisel. Hillel Yaffe Medical

Center, Heart Institute, Hadera, Israel

Background: Patients sustaining an acute myocardial infarction (AMI) frequently
develop acute heart failure (AHF) during their hospitalization. Currently, treatment
is initiated only after the appearance of overt signs of lung fluid overload. Ongoing
monitoring of the status of lung fluid content (LFC) in AMI patients may enable the
prediction of impending AHF and prompt early therapy, thus precluding AHF and
improving outcomes.
Aims: We sought to find out whether non-invasive lung impedance (LI) guided
preemptive treatment of AMI patients improves clinical outcomes.

Methods: LI was determined by using a new method to measure the electrical
resistance of the lungs based on detection of transverse propagation of electro-
magnetic energy through chest. Any increase in LFC results in LI decrease. Previ-
ously we have found that a decrease of 12-14% from normal LI value reflects the
transition from interstitial to alveolar edema. In the present study we randomized
213 patients (2:1 ratio) admitted for their first AMI with no chronic heart failure
(CHF) who expressed a >12% LI decrease to conventional therapy or LI-guided
preemptive treatment.
Results: 142 patients were treated conventionally (Group1) and 71 preemp-
tively according LI (Group2). Groups were compatible with regard to clinical and
laboratory parameters, (age: 61.3±14.1 vs 59.9±11.5, LVEF: 45.9±12.4% vs
47.1±11.8%, CPKmax: 2078±1938 vs 1927±1622). In Group1, AHF treatment
was begun only at symptom onset. As a result, all patients developed some de-
gree of AHF. In Group 2, preemptive treatment halted AHF development in 92% of
patients. Hospital stay in Group1patients was longer 1.4-fold (p<0.0001). Read-
missions for cardiovascular causes within the first year after discharge was 1.5
times more common in Group1 (p<0.01). During 6 years mean follow-up progres-
sion to CHF was 2-fold and mortality 2.8-fold higher in Group1 (p<0.01). Multi-
variate logistic regression analysis with age, LVEF and CPKmax as non depen-
dent variables was performed. All differences between Group1 and 2 remained
significant. LI-guided therapy in Group2 reduced progression to CHF during a
6-year period, OR=0.37 [CI: 0.17-0.8, p=0.01] and mortality OR=0.34 [CI: 0.12-
0.92, p<0.0001]. Factors that prolonged hospital stay in both groups were age
(F=18.5), CPKmax (F=10.7), LVEF (F=9.6) while preemptive therapy reduced it
(F=15.8).
Conclusions: LI-guided preemptive therapy halts progression to AHF in 92% of
patients, and significantly reduces hospital stay, recurrent admissions, evolution
of CHF and mortality. Age determined hospital stay in both groups.

P814 Prognostic impact of pulmonary function in systolic
heart failure

S. Brenner1, G. Guder1, D. Berliner1, B. Jany2, R. Jahns1, G. Ertl1,
S. Stork1, C.E. Angermann1. 1University of Würzburg, Department of
Internal Medicine I/Comprehensive Heart Failure Center, Würzburg,

Germany; 2Medical Mission Hospital, Wurzburg, Germany

Purpose: We investigated the prognostic impact of pulmonary function on mor-
tality in systolic heart failure (SHF).
Methods: Consecutive outpatients were evaluated six months after hospitaliza-
tion for congestive SHF (left ventricular ejection fraction (LVEF) ≤40%). Eval-
uation six months after discharge included clinical assessment of heart failure
symptoms and performance of echocardiography and pulmonary function testing
(PFT). Obstructive ventilatory disorder (OVD) was diagnosed if forced expiratory
volume in the first second (FEV1) divided by forced vital capacity (FVC) was <0.7.
Results: We included 635 patients, mean age 65±12 years, and 76% male.
During mean follow-up time of 23±11 months, 138 patients died (22%). Death
was associated with age (70±11 vs 64±12 years), higher NYHA functional class
(III/IV: 44 vs 16%) and lower LVEF (38±12 vs 43±11%). Furthermore, mortality
was associated with lower FEV1 (79±24 vs 92±22% of predicted), FVC (80±20
vs 92±32% of predicted), FEV1/FVC (0.75±0.11 vs 0.79±0.09) and total lung
capacity (TLC, 91±15 vs 95±16% of predicted), all p<0.01. Adjusted for age and
sex, decade increase of percent predicted in FEV1, FVC and TLC was associated
with lower mortality (all HR 0.7, 95%CI 0.6-0.9, p<0.01 for all) but not FEV1/FVC
(HR 0.7, 95%CI 0.7-1.1). Nevertheless, presence of OVD was predictive for neg-
ative outcome (HR 1.6, 95%CI 1.1-2.4, p=0.016) and was more pronounced if
combined with reduced TLC (Figure) which almost triples the risk of mortality
(HR 2.8, 95%CI 1.5-5.1, p=0.001).
Conclusion: Reduced airflow and lung volumes in PFT are associated with in-
creased mortality in SHF patients. Patients with OVD are at special risk if com-
bined with restriction.

Figure 1. Impact of PFT results on mortality.
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P815 Albuminuria as prevalence and predictor in chronic
heart failure patients

T. Niizeki, K. Kaneko, T. Sasaki. Yamagata Nihonkai General Hospital,
Sakata, Japan

Background: Albuminuria is associated with increased risk for car-
diovascular morbidity and mortality. Albuminuria might be a marker of the vari-
ous pathophysiological changes that arise in chronic heart failure (CHF) patients.
However, the relation between albuminuria and CHF has not been well described
yet. Therefore, the purpose of this study was to assess the prevalence and pre-
dictor of albuminuria in CHF patients.
Methods and results: We measured albuminuria in 889 CHF patients. As a re-
sult, 445 (50%) patients had normoalbuminuria, 316 (36%) had microalbumin-
uria, and 128 (14%) had macroalbuminuria. The prevalence of microalbminuria
and macroalbuminuria was similar in patients with reduced and preserved left
ventricular ejection fractions. Patients with albuminuria were older, had more se-
vere NYHA functional class, and worse renal function than those with normoal-
buminuria. There were 168 cardiac events during follow-up period. Urine albumin
level was higher in patients with cardiac events than those in event free patients.
Kaplan-Meier analysis clearly demonstrated that the albuminuria group had a sig-
nificantly higher incidence of cardiac events than the normoalbuminuria group.
Albuminuria was significantly associated with increased risk of cardiac events
even after adjustment for other prognostic variables including renal function, di-
abetes, and hemoglobin A1c. The adjusted hazard ratio for the cardiac events
in patients with microalbuminuria versus normoalbuminuria was 3.73 (P<0.0001)
and for macroalbuminuria versus normoalbuminuria was 4.15 (P<0.0001).

Kaplan-Meier analysis.

Conclusions: Albuminuria is a powerful and independent predictor of prognosis
in CHF patients and may be useful for risk stratification of CHF patients.

P816 Gender-related differences in patients with acute heart
failure: clinical characteristics and predictors of
in-hospital mortality

J.T. Parissis1, M. Nikolaou1, N. Kaldoglou1, A. Mantziari2,
A. Mebazaa3 , I. Ikonomidis1, J. Delgado4, F. Vilas-Boas5,

M. Anastasiou-Nana1, F. Follath6. 1Attikon University Hospital, Athens, Greece;
2University of Thessaloniki, Thessaloniki, Greece; 3ALARM investigator,
Paris, France; 4ALARM investigator, Madrid, Spain; 5ALARM, Bahia, Brazil;
6Cardiovascular Center, University Hospital Zurich, Dept. of Cardiology, Zurich,
Switzerland

Purpose: We sought to investigate the gender-related differences in clinical phe-
notype, in-hospital management and prognosis of acute heart failure (AHF) pa-
tients included in ALARM-HF survey.
Methods: The ALARM-HF was a retrospective observational survey that included
a total of 4953 patients hospitalized for AHF in 666 hospitals (cardiology depar-
ments:66%; intensive care units: 33%) in 6 European countries, Mexico and Aus-
tralia.
Results: Men (n=3128) with AHF had at admission lower left ventricular ejection
fraction (LVEF) (36±13% vs 41±14%, p<0.001), lower systolic blood pressure
(SBP) (p<0.05), higher creatinine levels (p<0.001) and exhibited more frequently
positive plasma troponin levels (31% vs 27%, p<0.001) than women (n=1825).
Regarding the comorbidities, women had more frequently diabetes (47% vs 43%,
p=0.02), obesity ((30% vs 25%, p<0.001), anemia (17% vs 13%, p<0.001) and
depression (11% vs 7%, p<0.05). Women exhibited higher rates of atrial fibril-
lation episodes as precipitating factor of AHF (45% for women vs 38% for men,
p<0.001), while men exhibited more frequently an acute coronary syndrome as a
cause of AHF hospitalization (41% for men vs 30% for women, p<0.001). Men re-
ceived more frequently iv nitrates (p<0.01), dobutamine (p=0.06), vasoconstrict-
ing agents (p<0.05) and levosimendan (p<0.05) as well as interventional treat-
ment with intra-aortic balloon counterpulsation (6% vs 3%, p<0.001), PCI (16%
vs 8%, p<0.001) and CABG (p<0.05). In-hospital mortality was higher in women
but not statistically significant (10.5% for men vs 11.1% for women, p=NS),
while men exhibited shorter ICU length stay (p<0.05). The multivariate analy-
sis revealed that age (p<0.001), LVEF (p=0.004), SBP at admission (p<0.001),
serum creatinine >1.5 (p=0.023) and existence of diabetes (p=0.02) and anemia
(p=0.04) were independent predictors of in-hospital mortality in males. SBP at ad-
mission (p<0.001) and serum creatinine>1.5 (p=0.012) were also independent
factors of adverse outcomes in females, while SPO2 (p=00.7), history of hyper-
tension (p=0.02) and smoking p=0.015), and the existence of an acute coronary
syndrome (p=0.008) as precipitating factor were some additional prognostic fac-
tors.

Conclusion: There were different clinical characteristics as well as in-hospital
management between males and females with AHF in ALARM-HF survey, al-
though their in-hospital mortality did not significantly differ. Females had more
frequently preserved systolic function and multiple co-morbidities than males. Fi-
nally, SBP and renal function at admission seem to be common prognostic factors
in males and females.

P817 Depressed stress-corrected midwall fractional
shortening as independent predictors of 1-year
mortality in patients with heart failure and preserved
ejection fraction: a population-based study

L. Zhong1, K.K.C. Ng2, L.L. Sim1, Y.H. Lau1, D.K.L. Sim1,
R.K.K. Lee2, F. Gao1, T.S.J. Chua1, B.W.K. Kwok1, R.S. Tan1. 1National Heart
Centre Singapore (NHCS), Singapore, Singapore; 2Novena Heart Centre,
Singapore, Singapore

Background and aims: Impairment of myocardial contractility may not be evident
on left ventricular (LV) ejection fraction (EF) assessment as fractional shorten-
ing based on endocardial contours may be amplified by concomitant longitudinal
and transverse myofiber contraction. This shortcoming may be rectified by us-
ing LV stress-corrected midwall fractional shortening (sc-mFS) for assessment of
myocardial contractility in cases where EF appears preserved. We aimed to de-
termine correlation between sc-mFS and 1-year mortality in patients with heart
failure and preserved ejection fraction (HFPEF).
Methods: We conducted a prospective study with 526 patients hospitalized due
to HF [199 HFPEF; 327 HFREF (HF with reduced EF)] who underwent echo-
cardiography. M-mode LV end-diastolic (d) and end-systolic (s) LV internal di-
ameters (LVID), septal (IVST) and posterior wall (PWT) thicknesses, as well as
Doppler and tissue Doppler measurements were assessed. mFS was calculated
as {(LVIDd + IVSTd/2 + PWTd/2) – (LVIDs + Hs/2)}/(LVIDd + IVSTd/2 + PWTd/2)
× 100%; Hs/2 denotes the mean mid-myocardial to endocardial wall thickness
such that both resultant inner and outer LV shell volumes remain constant dur-
ing the cardiac cycle. sc-mFS was determined as a percentage of that predicted
for any given circumferential end-systolic wall stress (cESS) using the regression
derived from a normal control population (mFS(pre) = 19.42 – 0.004 × cESS).
cESS was calculated as SBP × (LVIDs/2)2 × [1 + (LVIDs/2 + PWT)2/(LVIDs/2 +
PWTs/2)2]/{[(LVIDs/2 + PWTs)2 – (LVIDs/2)2]}, where SBP is systolic blood pres-
sure.
Results: Patients with HFNEF were older and more likely to be female compared
to HFREF (median age (IQR): 75 (69-82) years vs 69 (63 - 76) years; P<0.0001;
male/female: 84/118 vs 225/107, P<0.0001). 81 patients (15.4%) died at 1-year
follow up; 1-year mortality rates were similar in HFPEF and HFREF (14.1% vs.
16.2%; P=0.51). sc-mFS was impaired in HFPEF and HFREF (80.27±20.99%
vs 55.01±20.68, P<0.0001). Multivariable cox-regression analysis identified sc-
mFS (<76%) (Hazard ratio [HR]: 2.25; 95% confidence interval [CI]: 1.0-5.08,
P=0.04) and creatinine (>120 umol/L) (HR:3.06; 95% CI:1.30-7.21, P=0.01) as
independent predictors of 1 year mortality in HFPEF after adjusting demographic,
concomitant medical conditions, echo Doppler and tissue Doppler indices. In con-
trast. sc-mFS is not associated with adverse outcome in HFREF.
Conclusion: In HFPEF, Depressed sc-mFS, and not other echo-Doppler and tis-
sue Doppler indices is strongly associated with 1-year mortality in HFPEF.

P818 Anaemia independently predicts outcome in patients
with heart failure with preserved and reduced ejection
fraction: a MAGGIC sub-group analysis

K.K. Poppe1, J.A. Ezekowitz2, C. Berry3, I.B. Squire4,
J.J.V. Mcmurray3, F.A. Mcalister2, M. Komajda5, A. Maggioni6 ,

A. Ahmed7, G.A. Whalley8. 1The University of Auckland, Auckland, New
Zealand; 2University of Alberta, Edmonton, Canada; 3University of Glasgow,
Glasgow, United Kingdom; 4University of Leicester, Leicester, United Kingdom;
5University Pierre & Marie Curie (UPMC), Paris, France; 6ANMCO Research
Center, Florence, Italy; 7University of Alabama at Birmingham, Birmingham,
United States of America; 8Unitec, Auckland, New Zealand

Background: Anaemia is common in heart failure (HF). A recent meta-analysis
showed that anaemia predicts mortality in patients (pts) with HF and preserved
(HF-PEF) and reduced (HF-REF) ejection fraction. But it did not include patient-
level data excluding the possibility of covariate analysis; had heterogeneity of
entry criteria and definition of anaemia; and precluded investigation of other prog-
nostic factors. We evaluated the prognostic role of anaemia alongside other co-
variates, especially in HF-PEF.
Methods: MAGGIC has collated patient-level data from prospective studies of
HF that recruited both pts with HF-PEF and HF-REF. This sub-group analysis
included pts with haemoglobin (Hb) data. Cox proportional hazards analysis de-
rived adjusted mortality curves and the multivariable hazard ratio (HR).
Results: Among 7814 pts (26% HF-PEF, mean age 67yrs, 35% female) for whom
Hb data were available, 2600 (33%) had anaemia (Hb<130g/L men, <120g/L
women). There were 1549 deaths. Anaemia was associated with higher all cause
mortality (adjusted by age & gender) in both the HF-PEF and HF-REF pt groups
(Figure). Multivariable analysis showed mortality was independently related to
anaemia (HR 1.41 (95%CI:1.26,1.57)), age (HR 1.03 (1.03,1.04)), gender (HR
1.30 (1.17,1.46)), atrial fibrillation (HR 1.19 (1.05,1.35)), ischaemic aetiology (HR
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1.22 (1.09,1.36)), diabetes (HR 1.19 (1.06,1.35)), REF (HR 1.47 (1.29,1.68)), and
eGFR (HR 0.63 (0.56,0.71)), but not hypertension. Similar results were found
for cardiovascular (CV) death (HR 1.28 (1.06,1.55)). No significant interaction of
eGFR & anaemia with all cause mortality.

Conclusion: Anaemia is an independent predictor of all cause (and CV) 3-year
mortality in pts with HF-PEF and HF-REF. Importantly, this relationship is inde-
pendent of the impact of other covariates.

P819 Additive prognostic value of diastolic dysfunction and
coronary flow reserve in non-ischemic dilated
cardiomyopathy

Q. Ciampi1, L. Pratali2, F. Rigo3, L. Cortigiani4, S. Gherardi5,
B. Villari1, E. Picano2, R. Sicari2. 1Fatebenefratelli Hospital, Division

of Cardiology, Benevento, Italy; 2Institute of Clinical Physiology of CNR, Pisa,
Italy; 3Hospital "dell’Angelo", Department of Cardiovascular, Mestre-Venice, Italy;
4Civil Hospital, Lucca, Italy; 5M. Bufalini Hospital, Department of Cardiology,
Cesena, Italy

Background: Coronary flow reserve (CFR) on left anterior descending (LAD) can
be reduced in non-ischemic dilated cardiomyopathy (DCM).
Aim: To assess the additive prognostic value of CFR in LAD and resting severe
diastolic dysfunction to identify responders to CRT.
Methods: One hundred twenty-nine DCM patients (pts, 87 men, 62±12 years,
ejection fraction: 33±7%) underwent dipyridamole (0.84 mg/kg in 6’) stress echo.
CFR was defined as the ratio between maximal vasodilation and rest peak di-
astolic flow velocity in LAD, and diastolic dysfunction as the presence of resting
irreversible restrictive transmitral pattern.
Results: We divided DCM pts in 4 groups, according to normal (>2 56 pts) or
abnormal (≤2 73 pts) CFR on LAD and absence (88 pts) or presence (41 pts)
of restrictive transmitral pattern. In pts with abnormal CFR on LAD, the additional
presence of restrictive patterns was associated to lower ejection fraction at rest
(26±5% vs 31±7% p=0.007) and at peak stress (30±5% vs 36±8% p=0.03) and
larger end-systolic volume at rest (149±55 ml vs 185±48, p=0.030). During me-
dian follow-up of 30 months, 19 deaths, and 33 cardiac adverse events. Abnormal
CFR on LAD and diastolic dysfunction were associated with poorer event-free sur-
vival (Log Rank: 33.1, p<0.0001, Figure), with additive negative prognostic value
in pts with CFR on LAD <2 and the presence of restrictive pattern.

Figure 1

Conclusions: In DCM patients with reduced CFR left anterior descending ter-
ritory during vasodilator stress, the associate presence of restrictive transmitral
pattern is an additive independent prognostic marker of bad prognosis.

P820 Subclinical thyroid dysfunction in heart failure: always
prognostically relevant?

A. Podolskaya, D. Berliner, M. Kroiss, M. Seifert, B. Allolio, G. Ertl,
C.E. Angermann, M. Fassnacht, S. Stork. University Hospital,
Würzburg, Germany

Purpose: Therapeutic and prognostic implications of subclinical thyroid dysfunc-

tion in patients with heart failure (HF) are unclear. We investigated the differential
prognostic impact of euthyroidism, euthyroid sick syndrome (ESS) and subclinical
thyroid dysfunction in patients with systolic HF.
Methods: Thyroid function was evaluated in 865 patients participating in a ran-
domized trial on the effects of a HF disease management program. Subjects
were recruited in-hospital after recompensation. All subjects exhibited left ven-
tricular ejection fraction (LVEF) <45%, and were characterized in detail with re-
gard to HF history and status, medication, comorbidities and routine laboratory.
103 subjects were excluded from analysis due to overt clinical thyroid dysfunction
(n=14), or intake of thyreostatic agents or amiodarone (n=89). Remaining 762
patients were divided into 4 groups: euthyroidism (thyroid hormones within nor-
mal ranges); ESS (fT3<2.7pmol/l & TSH<4.0mU/l); subclinical hyperthyroidism
(scHyper; TSH<0.3mU/l & normal fT3/fT4); subclinical hypothyroidism (scHypo;
TSH>4.0mU/l & normal fT3/fT4). Survival analysis was performed using Cox re-
gression.
Results: The table shows group sizes with age and outcome information. Sub-
clinical thyroid dysfunction was present in 108 (14%) of patients at baseline. No
differences were found between groups regarding NYHA class (P=0.38), LVEF
(P=0.69), heart rate (P=0.34), LDL (P=0.51) and triglycerides (P=0.43). Patients
with ESS had lower hemoglobin (P<0.001) and higher creatinine (P=0.023).
Compared to euthyroid subjects, risk of death was 3-fold and 1.5 increased in pa-
tients with ESS or scHyper, respectively, whereas no risk increase was observed
in scHypo.

Group characteristics

Group N Mean (SD) Median All-cause HR P
(%) age at baseline follow-up death (95% CI)

(y) (y) (%)

Euthyroidism 641 (84) 70 (13) 2.0 33 Referent
Euthyroid sick syndrome 13 (2) 75 (10) 1.2 62 3.2 (1.6–6.4) 0.001
Subclinical hyperthyroidism 74 (10) 74 (9) 2.5 53 1.5 (1.1–2.2) 0.016
Subclinical hypothyroidism 34 (4) 64 (12) 1.6 32 0.9 (0.5–1.7) 0.840

HR, hazard ratio; 95% CI, 95% confidence intervals.

Conclusion: In this large well-characterized HF cohort, ESS was infrequent but a
strong indicator of a grave prognosis. ScHyper, but not scHypo, also indicated an
increased mortality risk. Whether this is (partially) due to genuine thyroid disease
and its potential therapeutic implications need to be addressed by future studies.

P821 Fluid restriction improves cardiac function and
survival in rats with chronic heart failure

C. Zheng1, M. Li2, T. Kawada2, M. Inagaki2, T. Takaki2 ,
M. Sugimachi2, K. Uemura1, M. Arikawa1, Y. Kakinuma1, T. Sato1.
1Department of Cardiovascular Control, Kochi Medical School, kochi,

Japan; 2National Cerebral and Cardiovascular Center Research Institute,
Department of Cardiovascular Dynamic, Osaka, Japan

Patients with chronic heart failure (CHF) are often prescribed a fluid restriction of
1-1.5L/day, but there is no scientific evidence that based on neither clinical nor
animal study for this prescription. This study was aim to investigate the effects of
fluid restriction on cardiac function and survival in the rat model of CHF.
Methods: Myocardial infarction was induced in male rats by ligation the prox-
imal left coronary artery. Survived rats were randomly assigned to control and
fluid restriction group. The drinking flow was monitored and controlled by a feed-
back computer program. The intake volume was individualized by the body weight
(3.75mL/kg ·30min). Cardiac function was evaluated by the approved telemetry
technique for artery pressure recording and echocardiography in anesthesia fol-
low with blood sampling for BNP assay.
Results: By modulating the drinking rate, daily fluid consumption decreased
by 37% (97±26 vs. 61±5.9 ml/kg/day, n=10, p<0.01). After 4-weeks fluid re-
striction, left ventricular ejection fraction increased (24.5±6.1 vs. 30.3±6.6%,
n=8; p<0.05); plasma BNP level decreased (481±64 vs. 375±34 pg/ml, n=8;
p<0.05). Meanwhile hemodynamics significantly improved in the conscious rats
that characterized by increased systolic pressure (99±4.3 vs. 107±4.4 mmHg,
n=8; p<0.01); associated with slowdown of heart rate (361±19 vs. 319±7bpm;
p<0.01). Chronic fluid restriction markedly suppressed the mortality rate of CHF
rats (Fig).

Conclusion: This is the first study designed to mimic the clinical condition of
human CHF for assessing the outcomes of fluid restriction in the rat model of
CHF. The results showed that simple controlling the volume of drink a time led
to decrease daily fluid consumption, then improved cardiac function and survival
rate in CHF rats.
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P822 Nampt/Visfatin expression is protective in chronic
heart failure

P. Bobbert, A. Jenke, U. Kuehl, U. Rauch, H.P. Schultheiss, C. Skurk.
Charite - University Medicine, Campus Benjamin Franklin, Berlin,
Germany

Background: Nampt (Nicotinamide-Phosphoribosyltransferase)/Visfatin is an
intra-and extracellular enzyme in the NAD+ salvage pathway that recently has
been shown to critically regulate NAD+ and ATP contents, thereby playing an
essential role in mediating cell survival by inhibiting apoptosis and stimulat-
ing autophagic flux in cardiac myocytes in vitro. Preventing downregulation of
Nampt inhibits myocardial injury in response to myocardial ischemia and reper-
fusion in mice. Therefore, Nampt is an essential gatekeeper of energy status
and survival in cardiac myocytes. Here, we investigated for the first time whether
Nampt/Visfatin plays a role in patients with chronic heart failure (CHF).
Methods and results: 100 patients were enrolled in our study and divided into a
control (n=15), a dilated cardiomyopathy (DCM, n=40) and an inflammatory car-
diomyopathy (DCMi, n=45) group according to their hemodynamic and cardiac
inflammatory parameters. Plasma Nampt/Visfatin levels were measured at en-
rollment. A follow up examination was performed after 6 months to elucidate the
changes in hemodynamics and inflammation. Nampt/Visfatin plasma concentra-
tions were not different between the DCM and DCMi groups (DCM: 1.53±1.29
ng/mL; DCMi: 1.4±1.22 ng/mL, p>0.05), indicating that cardiac mononuclear in-
flammation does not regulate the expression of the cytokine. However, patients
with DCM and DCMi had significantly increased plasma Nampt/Visfatin levels at
enrollment (control: 0.55±0.29 ng/mL, p<0.05). Moreover, patients with DCM and
DCMi that showed increased Nampt/Visfatin levels at the beginning of the study
developed a significant better improvement of hemodynamic parameters as mea-
sured by LVEF (DCM: 28.7±4.3% vs 9.2±0.9%; DCMi: 30.3±5.1% vs -0.9±0.5%)
and LVEDD at 6 months follow up. Moreover, a multivariate regression analysis
confirmed the positive predictive value of Nampt/Visfatin on prognosis in these
patients.
Conclusion: This is the first human study to demonstrate a protective effect of
high extracellular Nampt/Visfatin concentrations on outcome in patients with CHF.
Protection of Nampt/Visfatin is independent of cardiac inflammation and might
be mediated by increasing stress resistance and improvement of energy status
within the heart.

P823 Does hypertension affect outcome of patients with
acute decompensated heart failure (data from the
AHEAD registry)?

M. Felsoci1 , J. Parenica1, J. Jarkovsky2, P. Widimsky3, A. Linhart4,
F. Malek5, M. Fedorco6 , Z. Coufal7, R. Miklik1, J. Spinar1. 1Masaryk

University, University Hospital Brno, Department of Cardiology and Internal
Medicine, Brno, Czech Republic; 2Institute of Biostatistics and Analyses, Brno,
Czech Republic; 3Charles University, University Hospital Kralovske Vinohrady,
Dpt. of Cardiology and Angiology, Prague, Czech Republic; 4Charles University,
University General Hospital, Department of Cardiology and Angiology, Prague,
Czech Republic; 5Na Homolce Hospital, Department of Cardiology, Prague,
Czech Republic; 6Palacky University, University Hospital Olomouc, Department
of Cardiology, Olomouc, Czech Republic; 7Bata Regional Hospital Zlin,
Department of Cardiology, Zlin, Czech Republic

Purpose: Although higher blood pressure (BP) on hospital admission in patients
hospitalized for acute heart failure (AHF) is associated with better outcome, the
association between longstanding hypertension (HT) (antedating development of
AHF regardless of BP values on admission) and mortailty has not been well stud-
ied.
Methods: We used data from AHEAD (Acute HEArt failure Database) – Czech
national multicentric prospective AHF registry. 2421 patients with acute decom-
pensated heart failure (with "mild" signs of AHF) were enrolled at 7 centres during
the years 2005-09. Patients with pulmonary oedema, cardiogenic shock or hyper-
tensive crisis at hospital admission were excluded from the analysis. We provided
comparative analysis between HT and non-HT patients (previous history, hospital
course and mortality rates were assessed). The association between HT and all-
cause mortality was tested using univariate and finally multivariate Cox regression
analysis.
Results: Patients with longstanding HT (N=1731) were older (73,6 years, non-
HT 66,6, p<0.001), more women (45%, non-HT 33%, p<0.001), frequently with
history of diabetes mellitus (48%, non-HT 22%, p<0.001), previous myocardial in-
farction (35%, non-HT 21%, p<0.001), with higher BMI (29,2 kg/m2, non-HT 27,5,
p<0.001), left ventricular ejection fraction (LVEF) (40%, non-HT 33%, p<0.001),
entry serum creatinine (109 μmol/l, non-HT 98, p<0.001) and lower hemoglobin
level (131 g/l, non-HT 137, p<0.001). In-hospital all-cause mortality was simi-
lar (2,6%, NS), 3-year mortality was higher in HT group (41,3%, non-HT 30,2%,
p<0.001). Although HT influenced long-term mortality in univariate analysis with
OR 1,36 (95% CI 1,14;1,62, p=0.001), in multivariate model stronger indepen-
dent mortality predictors were found: age >70 years with OR 1,86 (p<0.001),
BMI ≥ 25 kg/m2 OR 0,68 (p<0.001), de-novo AHF OR 0,617 (p<0.001), dia-
betes mellitus OR 1,46 (p<0.001), admission serum creatinine ≥ 120 μmol/l OR
1,63 (p<0.001), hemoglobin level < 120 g/l, OR 1,4 (p<0.001), LVEF ≤30% OR
1,3 (p=0.017), hyponatremia ≤130 mmol/l, OR 1,78 (p=0.004) and systolic BP at
hospital admission ≤100 mmHg, OR 1,54 (p=0.005).

Conclusions: HT is a frequent comorbidity of patients with acute decompensated
AHF. Patients with HT have worse long-term mortality rates, but HT was not found
as an independent predictor of all-cause mortality in multivariate analysis. Higher
age, new onset AHF, diabetes, renal insufficiency, anemia, low LVEF, higher BMI,
hyponatremia and hypotension at hospital admission were factors strongly asso-
ciated with mortality.

P824 INTERMACS profiles predict postoperative outcomes
in critically ill patients undergoing urgent heart
transplantation. Data from the Spanish national heart
transplant registry

E. Barge Caballero1, J. Segovia2, L. Almenar3, F. Vilchez4,
J. Palomo5, J. Delgado6, E. Lage7, F. Perez-Villa8, J.L. Lambert9, M. Crespo-
Leiro1. 1Hospital Universitario A Coruña, A Coruña, Spain; 2University Hospital
Puerta de Hierro Majadahonda, Madrid, Spain; 3Hospital La Fe, Valencia,
Spain; 4University Hospital Marques de Valdecilla, Santander, Spain; 5University
General Hospital Gregorio Maranon, Madrid, Spain; 6University Hospital 12 de
Octubre, Madrid, Spain; 7University Hospital of Virgen del Rocio, Seville, Spain;
8Barcelona Hospital Clinic, Barcelona, Spain; 9University Hospital Central de
Asturias, Oviedo, Spain

Purpose: Several studies demonstrated the usefulness of the INTERMACS scale
to predict outcomes in patients with advanced heart failure (AHF) undergoing VAD
implantation. We aimed to determine if this classification is also useful to predict
outcomes in critical AHF patients treated with urgent heart transplantation (UHT).
Methods: We conducted a multicenter registry including 704 adult patients who
underwent UHT in 15 Spanish institutions between 2000-2009. All had inotrope-
dependent or VAD-dependent AHF or life-threatening arrhythmias. Post-UHT out-
comes were compared according to patient’s preoperative INTERMACS profile,
which was assigned retrospectively by two independent cardiologists in each cen-
ter after reviewing clinical records.
Results: Patients at pre-UHT INTERMACS 1 profile ("critical cardiogenic shock",
n=207) were younger, required higher doses of inotropes and showed a lower
cardiac index and higher preoperative serum levels of creatinin, AST and ALT
(all p<0.05) than INTERMACS 2 ("sliding fast", n=291) and INTERMACS 3-4
("inotropic dependent", n=206) patients. Pre-UHT rates of infection and need for
VAD support, ventilator, IABP and dialysis were also higher among INTERMACS
1 and 2 patients (all p<0.05). No differences were observed regarding donor age
or gender or cold ischemia times. Post-UHT rates of primary graft failure (1: 31%,
2: 22%, 3-4: 22%, p=0.03), need for dialysis (1: 33%, 2: 19%, 3-4: 22%, p=0.001)
and in-hospital mortality (1: 43%, 2: 27%, 3-4: 18%; p<0.001) significantly varied
across INTERMACS profiles, without differences in other major outcomes. Non-
adjusted and adjusted long-term survival rates were also significantly influenced
by patient’s preoperative INTERMACS profile (figure).

Conclusions: The INTERMACS scale is useful to predict outcomes after UHT.

P825 Elevated troponin is associated with increased
mortality in patients with acute dyspnea

Y. Xue, P. Clopton, A.S. Maisel. Veterans Affairs San Diego Healthcare
System and University of California, San Diego, United States of
America

Introduction: Troponin is a well known prognostic biomarker in patients with
heart disease. However, its prognostic utility may extend well beyond cardiac dis-
eases. This analysis of the Biomarkers in Acute Heart Failure (BACH) study aims
to evaluate troponin as a prognostic biomarker in patients with acute dyspnea.
Methods: The BACH trial was a 15-center study of 1641 patients with acute dys-
pnea. All biomarkers were measured during the initial visit. Patients were followed
for up to 90 days for all-cause mortality. Elevated troponin was defined as levels
above the upper limit of normal at each enrolling site.
Results: 1162 patients with troponin measurements were included in this anal-
ysis. Elevated tropoinin was associated with significantly increased mortality
(p<0.001). (Figure) In multivariate analysis, troponin and mid-region proad-
renolmedullin (MR-proADM) were statistically significant predictors of mortality
(troponin: p=0.009; MR-proADM: p<0.001), while heart failure, chronic obstruc-
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tive pulmonary disease, and B-type natriuretic peptide (BNP) were not. Further-
more, troponin elevation was a significant predictor of mortality in both cardiac
(n=691, p<0.001) and pulmonary (n=255, p=0.003) diagnosis in this cohort. In
bivariate analysis of BNP >400pg/L and elevated troponin, among patients with
cardiac diagnosis, both troponin and BNP were statistically significant predictors
of mortality (BNP: p=0.001; troponin: p<0.001) while only troponin was statisti-
cally significant among patients with pulmonary diagnosis (BNP: p=0.41; troponin:
p=0.015).

Conclusion: Troponin elevation was a significant predictor of mortality in patients
with acute dypnea due to both cardiac and pulmonary etiologies. Troponin was
better than BNP in predicting mortality in patients with pulmonary diagnosis.

P826 Left bundle branch block and prognosis in patients
with reduced and preserved ejection fraction: results
from the MAGGIC meta-analysis

B. Andersson1, M. Gorini2, B.K. Madsen3, A. Maggioni2,
J.J.V. Mcmurray4, S.J. Pocock5, K. Swedberg6, R.W. Troughton7 ,

N. Earle8, R. Doughty8 . 1Sahlgrenska Academy, Univ. of Gothenburg, Dept
of Molecular & Clinical Medicine/Cardiology, Gothenburg, Sweden; 2ANMCO
Research Center, Florence, Italy; 3Gentofte Hospital - Copenhagen University
Hospital, Department of Cardiology, Hellerup, Denmark; 4University of Glasgow,
BHF Glasgow Cardiovascular Research Centre, Glasgow, United Kingdom;
5London School of Hygiene and Tropical Medicine, London, United Kingdom;
6Sahlgrenska Academy, University of Gothenburg, Department of Emergency
and Cardiovascular Medicine, Gothenburg, Sweden; 7University of Otago,
Christchurch School of Medicine & Health Sciences, Christchurch, New Zealand;
8The University of Auckland, Auckland, New Zealand

Purpose: Left bundle branch block (LBBB) has been associated with adverse
prognosis in patients with chronic heart failure (HF). Progressive ventricular dys-
function increases the risk and degree of LBBB, and there have been inconclu-
sive findings whether LBBB is an independent predictor of mortality. Further, most
studies have concerned patients with reduced ejection fraction (HF-REF), and the
influence of LBBB in HF with preserved EF (HF-PEF) is less well known. LBBB
is of particular interest, as it might indicate benefit of cardiac resynchronisation
therapy.
Methods: The Meta-Analysis Global Group In Chronic Heart Failure (MAGGIC)
individual patient meta-analysis included data from 31 studies that recruited pa-
tients without EF inclusion criterion. Cox proportional hazards survival analysis
was undertaken for presence or absence of LBBB, adjusted for age, gender, ae-
tiology, hypertension, diabetes and stratified by study for the overall group and
within HF-REF and HF-PEF groups. The primary outcome was 3-year all-cause
mortality.
Results: Data on presence or absence of LBBB were available in 19,444 patients,
14,861 without LBBB and 4,583 with LBBB. Among patients with HF-REF and
HF-PEF, 4,096 (27.7%) and 442 (9.6%) had LBBB, respectively. LBBB was an
independent predictor of death from any cause in the whole group, HR 1.32, 95%
CI [1.24-1.41]. LBBB was an independent predictor of death among patients with
HF-REF, HR 1.29 [1.20-1.39], but not among patients with HF-PEF, HR 0.98 [0.81-
1.20]. LBBB*EF interaction p=0.005. LBBB appeared to be of additive prognostic
importance at a cut-off level of EF below 40%.

Conclusion: LBBB is common among patients with HF-REF but less so in HF-

PEF. LBBB has an independent impact on an adverse outcome in patients with
HF-REF but not in HF-PEF.

P827 Impact of functional tricuspid regurgitation on
long-term survival and heart failure in patients with
functional mitral regurgitation and left ventricular
dysfunction

E. Agricola, M. Gullace, S. Stella, R. D’amato, M. Slavich, M. Oppizzi,
M.B.M. Ancona, A. Margonato. San Raffaele Hospital (IRCCS),

Noninvasive Cardiology Unit, Milan, Italy

Background: The prognostic implications of functional mitral regurgitation (FMR)
in the patients with ischemic and non ischemic left ventricular dysfunction is cer-
tain as well as the prognostic role of residual tricuspid regurgitation (TR) asso-
ciated to organic left side valvular heart disease. However, no data are available
about the prognostic value of associated TR in patients with FMR and left ventric-
ular dysfunction.
Aims: We designed this study to examine mortality and morbidity associated with
TR after controlling for left ventricular ejection fraction (EF), right ventricular (RV)
dysfunction, and pulmonary artery systolic pressure (PASP) and degree of MR in
patients with FMR.
Methods and results: We prospectively enrolled 374 consecutive patients (mean
age 68.3±11.2 years), 249 ischemic and 123 non-ischemic etiology, ejection frac-
tion 34.7±9.4%, and at least mild FMR. During follow-up 97 deaths occurred, of
these, 65 (67%) were cardiac deaths and 32 (33%) non-cardiac deaths. At 6
years, the survival free of all-cause mortality and cardiac death were 57% (95%
CI 45% to 70%) and 68% (95% CI 55% to 78%) respectively. At 6 years, survival
free of all-cause mortality was 69% (95% CI 59% to 78%) for patients without
ITR, 67% (95% CI 61% to 74%) for patients with mild ITR, 51% (95% CI 48% to
66%) for patients with moderate ITR, 40% (95% CI 36% to 57%) for patients with
severe ITR (p=0.004), and the survival free of cardiac death was 78% (95% CI
71% to 98%) for patients without ITR, 79% (95% CI 68% to 79%) for patients with
mild ITR, 58% (95% CI 54% to 72%) for patients with moderate ITR, 55% (95% CI
43% to 65%) for patients with severe ITR (p=0.003). Moderate-severe TR was a
predictor of cardiac death (HR= 1.6, 95% CI 1 to 4.4, p=0.02) and all-cause mor-
tality (HR= 1.8, 95% CI 1.2 to 3.7, p=0.005) independent of age, FE, pulmonary
pressure, MR severity and TAPSE. At 6 years, survival free of HF in overall pop-
ulation was 44% (95% CI 37% to 69%). The moderate-severe TR (HR= 1.7, 95%
CI 1.2 to 4, p=0.02) was an independent predictor of HF independent of age, FE,
pulmonary pressure, MR severity and TAPSE.
Conclusions: We conclude that increasing TR severity is associated with worse
survival and incidence of HF episodes in patients with FMR regardless of age,
EF, pulmonary artery pressure or right ventricular function.

P828 The combined impact of TNF-alpha, cTnI and BNP on
mortality in patients with acute heart failure

M. Zairis, A. Theodosis Georgilas, N. Patsourakos, A. Gravos,
N. Tsekes, S. Tzerefos, P. Batika, E. Adamopoulou, C. Fakiolas,
S. Foussas. Tzanio Hospital, Piraeus, Greece

Purpose: To evaluate the combined impact of circulating levels of tumor necrosis
factor alpha (TNF-α), cardiac troponin I (cTnI) and brain natriuretic peptide (BNP)
for the prediction of 1-year mortality in patients with acute decompensated heart
failure and preserved (HFPEF) or reduced ejection fraction (HFREF).
Methods: A total of 414 and 697 consecutive pts, who were hospitalized
for acute decompensated HFPEF (LVEF≥50%; mean LVEF:60%) and HFREF
(LVEF<50% mean LVEF:35%) respectively, were studied. Biochemical markers
were measured upon admission. The incidence of 1-year death was the prespec-
ified primary endpoint.
Results: The incidence of the primary endpoint was 18.7% and 20.4% in pts
with HFPEF and HFREF, respectively. By separate multivariate Cox analysis in
the study cohorts, elevated circulating levels of TNF-α (p<0.001and p<0.001 in
pts with HFPEF and HFREF, respectively), BNP (p<0.001and p=0.002 in pts with
HFPEF and HFREF, respectively) and cTnI (p=0.001 and p<0.001 in pts with
HFPEF and HFREF, respectively) were independently associated with the pri-
mary endpoint. When the pts were divided according to the number of elevated
biomarkers (estimated by ROC analysis) there was a significant gradual increase
in the rate of the primary endpoint with increasing of the number of the positive
biomarkers in both cohorts (p for trend<0.001 for both cohorts) (figure).

Conclusions: The present results suggest that serum levels of TNF-α, BNP and



132 Heart failure – left ventricular dysfunction

cTnI can be used in combination for enhanced early risk stratification in patients
who hospitalized due to either acute decompensated HFPEF or HFREF.

P829 New onset left bundle branch block independently
predicts long-term mortality in patients with idiopathic
dilated cardiomyopathy. Data from Trieste heart muscle
disease registry

A. Aleksova1, C. Carriere1, G. Barbati1, R. Belfiore1, G. Vitrella1,
M. Anzini1, M. Zecchin1 , A. Di Lenarda2 , G. Sinagra1. 1University Hospital
"Riuniti", Department of Cardiology, Trieste, Italy; 2A.S.S. n 1, Cardiovascular
Center, Trieste, Italy

Background: The data regarding and prognostic role of LBBB in pts with HF
conflicting. Most of analyses specifically exploring this issue in patients with DCM
are outdated.
Objectives: To evaluate the prevalence, incidence, and long-term prognostic im-
plications of LBBB in patients with Idiopathic Dilated Cardiomyopathy (DCM) on
optimal medical treatment with ACE inhibitors and beta blockers.
Methods: Were analyzed the data of 608 pts with DCM enrolled in the Heart
Muscle Disease Registry of Trieste from January 1988 to December 2007.
Results: One hundred eighty nine patients (31%) out of 608 patients with DCM
had LBBB at baseline. During the median follow-up of 116 months (65-180
months) was observed significantly higher mortality rate among patients with
LBBB at baseline in comparison to patients without LBBB (p=0.007). However,
LBBB at baseline was not independent predictor of mortality.
Forty-seven patients (11.2%) developed new LBBB, 19 (40.4%) of them in the
first year of follow-up. At multivariable analysis incident LBBB considered as time
dependent variable was a strong and independent predictor of all cause mortality
(HR 2.89, 95% CI 1.7-4.8, p<0.001).
Conclusions: LBBB is frequent among patients with DCM and its presence at
baseline was not an independent marker of poorer survival. Incident LBBB in
patients on optimal medical treatment with ACE inhibitors and beta blockers is
independently associated with an adverse outcome. Thus, the management of
these patients should be more aggressive and possibly to include device therapy.

P830 Brain natiuretic neptide in patients with type 2 diabetes
and normal ejection fractions predicts all-cause
mortality

B. Szwejkowski1, D.H. Elder1, A. Dawson2, A.D. Struthers1.
1University of Dundee, Dundee, United Kingdom; 2Ninewells Hospital,

Dundee, United Kingdom

Introduction: The use of brain naturetic peptide (BNP) to predict outcome in
patients with normal ejection fractions (EF) and type 2 diabetes (T2DM) is un-
derstudied. Only three previous studies have specifically addressed the question
as to whether BNP adds prognostic information in T2DM. There appears to be
a link between survival and BNP in T2DM, however these studies included small
numbers of patients and did not fully exclude left ventricular systolic dysfunction
(LVSD). We therefore studied the five year survival in a cohort of 500 T2DM pa-
tients prospectively phenotyped with echocardiography.
Methods: 500 patients with T2DM where studied with echocardiography between
April 2002 and October 2003. Patients were recruited from the diabetes clinics.
Transthoracic echocardiography was performed by one trained operator and left
ventricular (LV) assessment was performed using modified biplane Simpson’s
method over three cycles. We excluded individuals with EF of <55%. Follow up
data was linked via the Health Informatics Centre (HIC), to mortality data, labo-
ratory test data, hospitalisation, and prescribing via the community health index
(CHI) number. Cox proportional hazards model was used to examine the effects
of BNP (bedside stick measurement) measure on all-cause mortality using age,
sex, smoking status, hypertension, IHD, duration of diabetes, and diabetic drug
prescription as co-variants. Outcome was all cause mortality.
Results: In total we followed 316 patients over eight years. 56 patients died over
this time. After adjusting for confounding factors we have shown that for every
10 unit increase in BNP there is a 6% increased risk of death. HR 1.06 [95%CI
1.02–1.10] (p=<0.01).
Conclusions: In patients with normal EF, BNP is an independent predictor of
death in a cohort of T2DM patients. Although more research is needed, BNP may
become an important tool in risk stratifying T2DM patients in the future.

P831 Impact of tricuspid regurgitation on survival in patients
with chronic heart failure - a long-term observational
study

S. Neuhold1, M. Huelsmann2, D. Bondermann2 , E. Pernicka3,
C. Adlbrecht2, A. Fast4, T. Binder2, G. Maurer2, R. Pacher2,

J. Mascherbauer2 . 1Medical University of Vienna, Department of Cardio-
Thoracic-Vascular Anaesthesia and Intensive Care, Vienna, Austria; 2Medical
University of Vienna, Department of Internal Medicine II, Division of Cardiology,
Vienna, Austria; 3Medical University Vienna, Department of Medical Statistics,
Vienna, Austria; 4Medical University of Vienna, Vienna, Austria

Purpose: Tricuspid regurgitation (TR) is common in patients with chronic heart

failure (CHF). However, data about the prognostic value of significant TR in CHF
patients are sparse.
Methods: 575 consecutive patients with CHF were prospectively included. Pa-
tients represent an unscreened contemporary cohort of CHR patients treated ac-
cording to current guidelines in a tertiary heart failure clinic. At study entry de-
tailed clinical and echocardiographic data were collected. The prognostic impact
of significant TR was assessed and compared with established risk factors.
Results: Patients were followed for 69.18±50.24 months. TR was common
in the study population. 10.6% of patients had severe, 24.0% moderate, and
65.4% of patients had no or mild TR. Kaplan Meier analysis showed a con-
siderably increased mortality rate of patients with moderate and severe TR
(p<0.0001). However, by multivariable analysis NTpro-BNP (p=0.0054), sys-
tolic blood pressure (p=0.0012), heart rate (p=0.0152), age (p<0.0001), serum
creatinine, (p<0.0001), serum sodium (p=0.0449) and left ventricular function
(p=0.0130), but not TR independently predicted mortality.
These independent predictors of mortality were used to define disease sever-
ity to analyse the predictive value of TR at different stages of CHF. In pa-
tients with mild and moderate CHF, characterized by NT-proBNP concentra-
tions <500 mg/pg, serum-creatinine levels <1.5mg/dl, sustained systolic blood-
pressure >100mmHg, heart rate <90/min, severe TR was highly predictive of
mortality (p<0.0001 for all, except NTproBNP p=0.00175). In patients with ad-
vanced disease, however, significant TR did not add additional information.
Conclusion: The prognostic impact of TR strongly depends on the severity of
heart failure. Whereas TR excellently predicts excess mortality in mild to mod-
erate CHF, it has no additive value in advanced CHF when compared with es-
tablished risk factors. Since it is only in mild to moderate CHF that severe TR
is associated with adverse outcome it is this group of patients that might benefit
from tailored pharmacological or surgical interventions.

P832 The obesity paradox in heart failure: is aetiology the
key?

E. Zamora, J. Lupon, M. De Antonio, A. Urrutia, B. Gonzalez, L. Cano,
R. Cabanes, T. Pascual, C. Diez, A. Bayes-Genis. Germans Trias i
Pujol University Hospital, Badalona, Spain

Background: Obesity is paradoxically associated with survival in heart failure
(HF). The role of HF aetiology in obese HF patients is incompletely characterized.
Objective: To assess whether the relationship between body mass index (BMI)
and long-term mortality in an ambulatory HF cohort was associated with HF aeti-
ology (ischemic vs. non-ischemic).
Patients and method: BMI and survival status after a median follow-up of 6.1
years [IQR 2.2-7.8] were available in 504 patients (73% men; median age 68
years [IQR 58-74]). Aetiology of HF was ischemic heart disease in 59% and non-
ischemic in 41% of patients. Median LVEF was 30% [IQR 23-39.7%]. Most pa-
tients were in NYHA class II (51%) or III (42%). According to BMI patients were
divided in 4 groups (WHO 1999 classification): low weight (BMI < 20.5 kg/m2),
normal weight (BMI 20.5 to <25.5 kg/m2), overweight (BMI 25.5 to <30 kg/m2)
and obesity (BMI ≥30 kg/m2).
Results: Mortality differed significantly across BMI strata in non-ischemic patients
(Log rank p<0.0001) but not in patients of ischemic aetiology (figure). Taking as
reference normal weight patients, hazard ratios (HR) for low-weight, overweight
and obesity were: 2.08 [1.16-3.75] p=0.014; 0.88 [0.54-1.43], p=0.60; and 0.49
[0.28-0.86], p=0.01; respectively for patients of non-ischemic aetiology; and 1.19
[0.48-2.97] p=0.71; 0.88 [0.61-1.27], p=0.48; and 0.96 [0.66-1.41], p=0.85 for
those of ischemic aetiology. After adjustment for age, sex, aetiology, NYHA class,
LVEF, hypertension, and diabetes, BMI remained an independent predictor of sur-
vival in non-ischemic patients.

Survival by BMI groups and aetiology.

Conclusion: In a long-term follow-up, the obesity paradox was only found in HF
patients of non-ischemic origin.
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P834 Prognostic value of atrial fibrillation pattern in heart
failure in a large real life community based cohort
study

S. Taillandier, B. Lallemand, N. Clementy, B. Pierre, A. Bernard,
D. Babuty, B. Rauzy, L. Fauchier. Tours Regional University Hospital,
Hospital Trousseau, Tours, France

Atrial fibrillation (AF) and heart failure (HF) frequently coexist and are associated
with an increased mortality. The aim of the study was to evaluate the prognostic
value of AF pattern in patients with both AF and HF.
Methods: All patients with AF seen in the cardiology department in our institution
between 2000 and 2007 were identified in a database and followed up for mor-
tality and cardiac events. The patients were identified by a search in the hospital
discharge records of our computerized codification system which include infor-
mation on diagnoses and co-existing conditions.
Results: Among 6517 patients with AF, 1999 patients had both AF and HF (age
73±13, 1232 men [62%]): 818 had paroxysmal AF, 207 had persistent AF and
974 had permanent AF. Left ventricular ejection fraction (LVEF) was 48±17%
and 47% of the patients had LVEF≤45%.
During a follow up of 920±761 days, 389 patients died (177 cardiac deaths) and
506 had HF rehospitalisation. Patients with permanent AF had the highest mor-
tality rate. Compared with persistent AF, paroxysmal AF was associated with an
increased risk of mortality, both for all cause mortality and for cardiovascular mor-
tality. The independent predictors of cardiac death were older age (p<0.0001),
paroxysmal AF and permanent AF compared to persistent AF (RR=2.21, p=0.03
and RR=2.02, p=0.05 respectively), renal insufficiency (p=0.009), valvular dis-
ease (p=0.02), lack of use of oral anticoagulation (p=0.02) and alcohol abuse
(RR=2.22, p=0.01). The rate of readmission for HF was lower in non perma-
nent AF (paroxysmal and persistent) than in permanent AF. The proportion of
patients who required hospitalisation for HF was higher in patients with persistent
AF than in those with paroxysmal AF. The independent predictors for rehospi-
talisation related to HF were older age (p=0.01), permanent AF and persistent
AF compared to paroxysmal AF (RR=1.42, p=0.002 and RR=1.56, p=0.03, re-
spectively), renal insufficiency (p=0.0001), decreased LVEF (p=0.0001), valvular
disease (p=0.0001) and use of diuretic (p=0.008).
Conclusions: In patients with both AF and HF, permanent AF was independently
associated with a worse prognosis. Persistent AF was associated with a better
survival but more frequently required rehospitalisation for HF than paroxysmal AF.
Moreover, this would suggest that maintaining sinus rhythm might bring a benefit
in terms of mortality or morbidity in AF patients with HF if one uses a therapy
which is sufficiently safe on the long term.

P835 No impact of revascularization on short term mortality
in ischemic acute heart failure; a report from ATTEND
registry

R. Munakata1, N. Sato1, K. Kajimoto2, T. Aokage1, K. Murai3,
K. Asai1, K. Tanaka1 , K. Mizuno1, H. Kasanuki4 , T. Takano1 . 1Nippon

Medical School, Tokyo, Japan; 2Sensouji Hospital, Tokyo, Japan; 3Nippon
Medical School, Chibahokusou Hospital, Chiba, Japan; 4Waseda University,
Tokyo, Japan

Purpose: Revascularization therapy (RT) is the most useful strategy in acute
coronary syndrome (ACS) patients and recommended in several guidelines. How-
ever, there is no study about the procedure timing or indication of RT in ischemic
acute heart failure syndrome (IAHFS). Therefore, we examined the effect of RT
on short-term mortality in IAHFS using the data from acute decompensated heart
failure syndromes (ATTEND) registry, which is the ongoing multicenter prospec-
tive observational cohortstudy of AHF in Japan.
Methods: The ATTEND registry enrollment took place at 48 hospitals between
March 1st 2007 and Dec 30th 2010. Patients greater than 20 years of age with
a primary discharge diagnosis of heart failure were enrolled, which admitted with
a diagnosis of ACS were excluded. The study involved 949 patients who were
admitted with IAHFS, defined by the American College of Cardiology/American
Heart Association clinical data standards. Patients were classified as treatment
with RT and treated medically (MED) and clinical characteristic were compared.
The primary study endpoint was in-hospital all cause mortality.
Results: In IAHFS patients, median hospital stay duration was 22 days [Interquar-
tile range (IQR) 14-35] and primary endpoint occurred in 85 (9.0%) patients. RT
was performed in 243 (25.6%) patients, who were younger (72±11 vs. 76±10,
p<0.001) than MED groups, but there was no gender difference between two
groups. The patients with RT had less history of HF admission and atrial fibrilla-
tion (28.4 vs. 49.3%, 18.9 vs. 29.9%, respectively p<0.001), admitted with higher
heartrate (103±27 vs. 96±25 bpm, p<0.001), systolic blood pressure (152±38
vs. 147±36 mmHg, p<0.029) and estimated glomerular filtration rate (52.7±29.1
vs. 44.9±34.0 ml/min/1.73m2, p=0.001) compared with MED. The percentage of
preserved left ventricular systolic function and brain natriuretic peptide level had
no significant differences between two groups (30.5 vs. 31.7%, 824 [IQR458-
1330] vs. 792 [IQR 435-1380] pg/dl). Despite these differences, all cause in-
hospital death in the RT patients were similar to MED patients (9.5% vs. 8.8%;
p=0.758).
Conclusion: The present study demonstrated that RT for IAHFS, even in younger
patients, did not improve in-hospital mortality during hospitalization. Impact of RT
in IAHFS on long-term mortality should be clarified in AHFS.

P836 CXCL16 is associated with both death and
hospitalization due to worsening of heart failure in
patients with chronic heart failure

C.P. Dahl1, L. Gullestad1, A. Yndestad1, S. Nymo1, J. Kjekshus1,
J. Hulthe2, J. Wikstrand2, P. Aukrust1, T. Ueland1. 1University of Oslo,

Oslo, Norway; 2Sahlgrenska University Hospital, Wallenberg Laboratory for
Cardiovascular Research, Gothenburg, Sweden

Purpose: Both experimental and clinical studies indicate a role for inflammation in
the development of myocardial failure. Thus, we recently demonstrated increased
production of CXCL16 in experimental and clinical heart failure indicating a role
in vascular remodeling and development of HF. We hypothesized that soluble
CXCL16 concentrations are associated with long-term outcome in patients with
HF.
Methods: The importance of plasma CXCL16 as a risk factor for the primary
endpoint (cardiovascular death, nonfatal myocardial infarction, nonfatal stroke;
n= 318 events) and for all-cause mortality (n= 329) and all-cause mortality and
hospitalization for worsening of heart failure (WHF; n= 475) was investigated in a
total of 1464 patients at least 60 years of age [mean age 72±7 (SD), 341 (23%)
women], in NYHA class II-IV, with ischaemic systolic HF receiving optimal phar-
macological therapy in the Controlled Rosuvastatin Multinational Trial in Heart
Failure (CORONA) population, randomly assigned to receive 10 mg rosuvastatin
or placebo once daily and followed for a median 32.8 months.
Results: In multi-variable analyses, baseline CXCL16 as a continuous variable,
added no significant predictive information for the risk estimation of the primary
endpoint, all-cause or CV-mortality, or hospitalization due to WHF beyond demo-
graphic, clinical and biochemical variables (left ventricular ejection fraction, NYHA
class, age, body mass index, diabetes, sex, intermittent claudication, heart rate,
serum creatinine, apoA1 and NT-proBNP). However, the change in CXCL16 from
baseline to 3 months, added independent predictive information for CV-mortality
[HR 1.19 (1.04-1.35), p=0.009] and in particular death due to WHF [HR 1.34
(1.08-1.66), p=0.008] when adjusting for the variables mentioned above, includ-
ing NT-proBNP. Finally, the change in CXCL16 was associated with hospitaliza-
tion due to WHF [HR 1.10 (1.00-1.20), p=0.046) after adjustment for all variables
excluding NT-proBNP.
Conclusion: Baseline CXCL16 levels was poorly associated with long-term out-
come. However, the change in CXCL16 during follow-up was associated with both
death and hospitalization due to WHF in patients with advanced chronic systolic
HF of ischemic etiology supporting a role for CXCL16 the pathogenesis and pro-
gression of chronic myocardial failure.

P837 Determinants and prognostic impact of improvement in
left ventricular ejection fraction after hospitalisation for
systolic heart failure

S. Brenner, G. Guder, D. Berliner, C. Morbach, M. Breunig,
R. Jahns, G. Ertl, S. Stork, C.E. Angermann. University of Würzburg,

Department of Internal Medicine I/Comprehensive Heart Failure Center,
Würzburg, Germany

Background and aims: The potential of improvement in left ventricular ejection
fraction (LVEF) afterhospitalization for systolic heart failure (SHF) is unknown.
Therefore, we aimed to identify determinants of LVEF improvement after dis-
charge and investigated its prognostic significance.
Methods: Patients hospitalized for acute SHF with LVEF≤40% prior to discharge
were included and re-evaluated six months later. LVEF was quantified using Simp-
son biplane method; an increase of >8.5% was considered a significant improve-
ment, and a decrease of >8.5% a significant deterioration.
Results: We included 654 patients (mean age 66±12 years, and 75% male).
After six months, LVEF had improved in 386 (59%), remained unchanged in 238
(36%) and decreased in 30 (5%) patients. Logistic regression revealed that higher
LVEF, left ventricular end-diastolic diameter and leukocytes were negative predic-
tors of LVEF improvement, but the effects were small (HR 0.9, 95%CI: 0.9-1.0 for
all; p<0.05 for all). Absences of coronary artery disease and of left bundle branch
block were both predictors of LVEF improvement (HR 0.5, 95%CI: 0.3-0.8 and HR
0.4, 95%CI: 0.3-0.7, respectively; both p<0.01). Improvement of LVEF was asso-

Prognostic impact of LVEF improvement.
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ciated with better survival (81 vs 70%; p=0.003) in a mean (median) follow-up
time of 32 (36) months. After adjustment for potential confounders, improvement
of LVEF remained an independent predictor of long-term survival (Figure).
Conclusion: Significant LVEF improvement is frequent in survivors six months
after hospitalization for SHF. Non-ischemic etiology and absence of left bundle
branch block render improvement more likely, which is a relevant predictor of
long-term survival after hospitalization for SHF.

P838 Red cell distribution width relates to exercise capacity
in chronic heart failure but provides prognostic
information incremental to peak oxygen consumption

N. Zaman1, A. Barron1, M. Thomas2, S. Woldman2, J. Mayet1,
D. Francis1 , D.O. Okonko1. 1International Centre for Circulatory

Health, NHLI, Imperial College, London, United Kingdom; 2The Heart Hospital,
London, United Kingdom

Background: Red cell distribution width (RDW), an index of the variability in size
of circulating erythrocytes, is a surrogate of many aberrations (iron deficiency,
inflammation, oxidative stress) that may drive chronic heart failure (CHF) pro-
gression. Whilst an elevated RDW powerfully predicts mortality in CHF, little is
known about its relation to exercise performance and its ability to prognosticate
when adjusted for peak oxygen consumption (PVO2).
Methods: We analysed the relation between red cell indices, exercise capacity,
and survival in 136 patients with systolic CHF (mean [±SD] age 67±13y, RDW
14.4±1.5%, PVO2 18±8 mL/kg/min, 71% male, 68% with ≥ moderate LV impair-
ment).
Results: Higher RDWs correlated to lower PVO2 (R= -0.3, P=0.0002) levels
and oxygen uptake efficiency slopes (P<0.01), and higher VE/VCO2 slopes
(P<0.001). On multiple regression, RDW related to PVO2 independently of age,
haemoglobin, and peak heart rate (R2=0.49, P<0.0001). Over a median (±IQR)
follow-up of 3.8±3 years, 22 (16%) patients died. Both RDW (HR 1.39, P=0.001)
and PVO2 (HR 0.87, P=0.001) independently predicted mortality. An RDW>15%
(ROC AUC 0.71, P=0.002) and PVO2≤14mL/kg/min (ROC AUC 0.74, P<0.0001)
were optimally predictive with each conferring 4-fold escalated risks for death. In
incremental prognostic models, the addition of RDW to PVO2 increased hazard
ratio (Fig A) and chi-squared (Fig B) values significantly, with the combination of
an RDW>15% and PVO2<14mL/kg/min identifying those at a 6-fold enhanced
risk of mortality.

Incremental Prognostic Utility of RDW

Conclusions: An increased RDW relates to exercise intolerance in CHF but pro-
vides prognostic information incremental to PVO2. Ameliorating drivers of RDW
expansion such as iron deficiency might durably improve functional capacity and
survival in this cohort.

P839 The independent prognostic value of hyponatremia in a
cohort of heart failure patients: analysis from the Duke
databank for cardiovascular disease

L. Bettari1, M. Fiuzat1, D. Wojdyla1, L. Shaw1, M. Metra2,
G.M. Felker1, C. O’Connor1. 1Duke Clinical Research Institute,

Department of Cardiology, Durham, United States of America; 2University of
Brescia, Department of Experimental and Applied Cardiology, Brescia, Italy

Background: Hyponatremia (serum sodium<135mmol/l) is a well-known predic-
tor of short-term outcomes in chronic heart failure (HF); however, its impact on
long-term survival has not been well established.
Methods: Using the Duke Databank for Cardiovascular Diseases, we identified
1,045 patients with diagnosis of HF due to systolic dysfunction (EF<40%) under-
going cardiac catheterization from January 2000 through December 2008. The
effect of hyponatremia as an independent predictor of all-cause death was exam-
ined using a multivariable Cox model.
Results: Hyponatremia at the time of catheterization was present in 107/1,045
patients (10.2%). The maximum patient follow-up was 10.7 years with an average
of 4.5 years. Using an unadjusted analysis, hyponatremia was associated with
higher risk of all-cause death (p<0.0001; HR 1.89, 95% CI 1.44-2.49). When en-
tered into a multivariable Cox model, hyponatremia remained a significant predic-
tor for all-cause death (HR 1.42, 95% CI 1.07-1.88; c-index 0.71). Variables used
for adjustment in the multivariable setting were age, BUN, CHF Class, extent of

coronary disease (reflected by the number of diseased vessels), renal disease,
hemoglobin, history of peripheral vascular disease, ejection fraction (Table 1).

Table 1. Multivariable cox model for all cause de

Parameter Comparison HR (95% CI)

Hyponatremia (<135) Yes vs No 1.418 (1.069–1.881)
Age 5 years increase 1.139 (1.086–1.195)
BUN 5 U increase 1.131 (1.085–1.180)
CHF Severity Class IV vs Class II/III 1.313 (1.068–1.615)
Number of Diseased Vessels [1] 1 vs 0 vessels 1.780 (1.271–2.492)

[2] 2 vs 0 vessels 1.724 (1.256–2.367)
[3] 3 vs 0 vessels 2.212 (1.677–2.917)

Renal Disease Yes vs No 2.423 (1.293–4.542)
Hemoglobin [11.5–14.0] 1 U increase 0.872 (0.788–0.965)
Peripheral Vascular Disease Yes vs No 1.506 (1.108–2.047)
Ejection Fraction 5 U increase 0.926 (0.871–0.983)

Conclusions: Hyponatremia is common in patients with chronic HF, and is in-
dependently associated with increased risk of all-cause mortality. Hyponatremia
remained a significant predictor in the multivariable Cox model for all-cause mor-
tality.

P840 Factors independently associated with mid- and
long-term prognosis differ from each other

V.-P. Harjola1, J.P.E. Lassus1, K. Siirila-Waris1, K.J. Peuhkurinen2,
M.S. Nieminen1. 1Helsinki University Central Hospital, Helsinki,
Finland; 2ODL, Oulu, Finland

Aim: To investigate predictors of mid- (1-year) and long-term (5-year) mortality
after hospitalization for acute heart failure (AHF).
Methods: Patients hospitalized for AHF (n=620) from the multicentre FINN-AKVA
study were followed prospectively and all-cause mortality at 1 and 5 years as-
sessed. Clinical variables predicting mortality were identified by logistic regres-
sion.
Results: Mean age was 75 years at hospitalization. Half of the patients were
women and 51% had acutely decompensated chronic heart failure [ADCHF]. All-
cause mortality was 27,4% (170 deaths) at 1 year and 60,5% (375 deaths) at 5
years. Age and impaired kidney function had prognostic impact both on mid- and
long-term prognosis, whereas male gender, hypertension, systolic blood pressure
(BP) and inflammation predicted mid-term mortality, and previous HF, cerebrovas-
cular disease (CVD) and chronic obstructive pulmonary disease (COPD) affected
only long-term mortality (Table 1).

Independent predictors of mortality

Variable 0 to 1 year From 1 to 5 years

Age (/year) 1.06 (1.04–1.09)† 1.11 (1.08–1.15)†

Male gender 1.9 (1.2–3.1)† –
Previous HF – 2.7 (1.6–4.6)†

Hypertension 0.6 (0.4–1.0)‡ –
CVD – 2.3 (1.1–4.5)‡

COPD – 2.8 (1.3–6.3)‡

Systolic BP 0.86 (0.78–0.95)† –
Creatinine (/10 μmol/L) 1.04 (1.01–1.08)‡ 1.10 (1.03–1.19)†

CRP > 10 mg/l 2.2 (1.4–3.3)† –

Adjusted for history of coronary artery disease, myocardial infarction, atrial fibrillation, valvular
disease and diabetes. ‡p<0.05, †p<0.01.

Conclusions: Both mid- and long-term mortality after hospitalization for AHF are
high. Factors independently associated with prognosis before and after one year
from hospitalization differ from each other. For patients surviving the first year
after AHF hospitalization, age, history of HF, kidney function and co-morbidities
are important determinants of subsequent mortality. Interestingly, hypertension
and systolic BP did not improve survival after first year of follow-up.

P841 Prognostic role of red cell distribution width (RDW)
variations among patients with chronic heart failure

N. Pezzali, M. Metra, E. Vizzardi, C. Lombardi, L. Lupi, C. Ciccarese,
B. Piovanelli, L. Dei Cas. Sec. of Cardiovasc. Diseases, Department
of Experimental and Applied Med., University and Hospital, Brescia,

Italy

Purpose: We assessed the possible prognostic role of: 1- red cell distribution
width (RDW) serial follow-up evaluations, 2- RDW variations from baseline val-
ues (deltaRDW), in a group of ambulatory patients with chronic heart failure. The
endpoints was death for cardiovascular causes+ HF hospitalizations.
Methods: The patients underwent routine clinical and instrumental assessment
with follow-up visits, echocardiography, cardiopulmonary exercise stress test, lab-
oratory exams and were reassessed after 202±78 days after baseline. Follow-up
was performed.
Results: We studied 304 ambulatory patients with chronic heart failure due to
left ventricular systolic dysfunction (LVEF 36±9%, age 67±12 years, 42% id-
iopathic dilated cardiomyopathy, 58% ischemic dilated cardiomyopathy), on op-
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timal medical therapy (89% ACE-inhibitors-ARBs, 97% beta-blockade, 45% al-
dosterone antagonists, 79% loop diuretics, 32% amiodarone). The clinical char-
acteristics were evenly distributed among the patients subdivided according to
RDW2 and deltaRDW ≤ or > median, except for a higher incidence of atrial fib-
rillation among patients with RDW2 and deltaRDW > median value and for a
worse LVEF among subjects with RDW2 > median value. Cumulative event-free
survival for cardiovascular death+heart failure hospitalizations was worse among
patients with RDW2> median value (HR 2.95, 95% IC 1.78-4.88, p<0.0001) and
deltaRDW > median value (HR 2.61, 95% IC 1.58-4.29, p=0.0002). At multivari-
able cox proportional hazards regression analysis, age (HR 1.04 for one unit in-
crease, 95% IC 1.01 - 1.07, p=0.01), LVEF (HR 0.93 for one unit increase, 95%
IC 0.90 - 0.96, p<0.0001, diabetes (HR 2.3 for presence vs absence, 95% IC
1.29 - 4.09, p=0.005), deltaBUN (HR 1 for one unit increase, 95% IC 0.98 – 1.01,
p=0.06), deltaRDW (HR 1.21 for one unit increase, 95% IC 1.03 - 1.42, p=0.02)
were independent prognostic factors for cardiovascular death + HF hospitaliza-
tions.
Conclusions: Among patients with chronic heart failure (HF), the variations of
RDW values (deltaRDW) have prognostic significance and identify patients with
increased mortality for CV causes and HF hospitalizations.

P842 Predicting mortality in heart failure patients by
echocardiographic parameters; looking beyond the
ventricles

O. Amir1, N. Salman1, R. Wolff1, H. Paz2, D. Merhavi1, B. Zafrir1,
I. Lavi1, N. Yaniv1, R. Ammar2, B.S. Lewis1. 1Lady Davis Carmel
Medical Center, Haifa, Israel; 2Lin Medical Center, Haifa, Israel

Background: Traditionally, the left ventricle function and dimension are consid-
ered as the most important predictors for mortality in heart failure (HF).
In the current study we evaluated the importance of left atrial diameter as a pre-
dictor for mortality.
Methods: We studied baseline echocardiography parameters in 702 patients fol-
lowed at our HF clinic and reordered their mortality over 4.5 years. Mean age
was 67±13 years, 500 (71.2%) patients were males, mean LVEF of 35%±16 and
mean NYHA class of 2.7±0.9. During the follow-up period, 203 (29%) patients
died.
Based on the echocardiographic data available at the first clinic visit, we defined
enlarged left atrium diameter as LAD>44 mm, reduced left ventriclefunction as
LVEF<30%, enlarged left ventricle diameter as EDD>55 mm and significant mi-
tral regurgitation as MR of at least mild to moderate. We analyzed these echocar-
diographic parameters in regarding to our patients mortality, focusing specifically
at the left atrial diameter.
Results: Comparing to patients with lower LAD, patients with enlarge LAD had
significantly lower LVEF, larger EDD and more significant MR. In univariate anal-
ysis for mortality prediction, the LAD, LVEF and MR severity were significant
(p<0.001). In further logistic regression analysis, patients with enlarged LAD al-
most doubled their risk of dying. In addition to age >70 years and advanced
NYHA class, an enlarged LAD was the most predictive parameters for HF patients
death, followed by significant MR and reduced LVEF {OR and 95% CI were: 2.5,
1.7-3.6, p<0.001;2.52, 1.7-3.6, p<0.001; 1.97, 1.3-2.8, p<0.001; 1.73,1.2-2.5,
p<0.03; 1.54, 1.1-2.2, p<0.02, respectively}.
Conclusion: In HF patients, enlarged left atrial size is highly predictive of mor-
tality, as these patients almost doubled their risk of dying. Moreover, left atrial
diameter seems to be a stronger predictive parameter for mortality in HF patients
than the traditional prognostic parameters of LV function and size.

P843 Prognostic value of blood pressure variability daytime
in chronic heart failure

M. Berry, J. Fourcade, O. Lairez, B. Chamontin, J. Roncalli, D. Carrie,
A. Pathak, M. Galinier. University Hospital of Toulouse - Rangueil
Hospital, Department of Cardiology, Toulouse, France

Purpose: Systolic blood pressure (SBP) level is positively correlated with survival
in chronic systolic heart failure (CHF) and negatively with arterial hypertension
disease. A high level of blood pressure variability (BPV) represents, especially in
arterial hypertension disease, a stronger cardiovascular risk. The aim of our study
was to evaluate the prognostic impact of BPV level in CHF.
Methods: We prospectively collected ambulatory monitoring blood pressure

(AMBP) of 288 patients hospitalized for CHF in the department of Cardiology
of the University Hospital, between 1999 and 2006. Follow up was realized ret-
rospectively using physician, patient or family phone contact during 2010. The
composite outcome was defined by all causes of death and/or heart transplant.
Results: Mean age was 59±12 years with 227 (79%) men. Mean left ven-
tricular ejection fraction was 28±9% and mean arterial blood pressure was
110±15/68±9 mmHg. During a mean follow up of 7 years, the composite out-
come was observed for 71 (32.2%) patients. After multivariate analysis, NYHA
class (I/II vs. III/IV) and BPV daytime (≥ vs. < 23 mmHg – mean median value)
were found to be the two independent factors of survival with a hazard ratio of 5.1
(95% IC: 3 - 8.8; p<0.01) and 1.8 (95% IC 1.1 - 2.9; p<0.02) respectively.
Conclusion: In a population of CHF, high level of BPV daytime (≥23 mmHg) is a
positive prognostic value for survival.

P844 Red cell distribution width is better for predicting
short-term and long-term outcomes than hemoglobin
in acute onset of congestive heart failure

Y. Dai1, K. Miyauchi2, A. Takagi2 , T. Yokoyama2, R. Kinoshita2,
A. Yanada2, H. Konishi2, H. Daida2. 1Shanghai Institute of

Cardiovascular Diseases, Zhongshan Hospital-Fudan Univerisity, Shanghai,
China, People’s Republic of; 2Juntendo University, Tokyo, Japan

Purpose: The goal of this study was to assess whether red cell distribution width
(RDW) determine the short-term and long-term outcomes in congestive heart
failure (CHF) patients hospitalized in cardiac care unit.
Methods: In a cross-sectional observation study, patients with acute onset of
CHF and admitted to cardiac care unit were enrolled from Jan 2007 to Dec 2009
and were followed for a median of 24 months (range 6 to 42 months). We mea-
sured RDW, hemoglobin and other biomarkers at admission. Short and long-term
prognosis were investigated in 521 patients.
Results: A median (IQR) age was 72 (64, 80) years (66.6% male). The mean
level of hemoglobin in in-hospital-death group was similar to that in alive group
(11.0±1.8 g/dl versus 11.8±2.6 g/dl, P>0.05). The median value of RDW was
significantly higher in death group than that in alive group [16.2% (15.1%, 17.6%)
versus 14.4% (13.5%, 15.8%), P<0.0001]. Through a median of 24 months follow
up, the median (IQR) value of RDW was also higher in events group compared to
that in events-free group [14.9% (13.9%, 16.5%) versus 13.8% (13.3%, 14.4%),
P<0.0001]. In Cox proportional hazard models, RDW (per SD increase, HR 2.19,
95% CI 1.92-2.50, P<0.0001), left ventricular ejection fraction (per SD increase,
HR 0.81, 95% CI 0.71-0.92, P=0.0016), age (10 years increase, HR 1.19, 95%
CI 1.07-1.34, P=0.0017) and NYHA III/IV (HR 1.52, 95% CI 1.15-2.03, P=0.0029)
remained independent predictors of long-term outcomes after adjustment, while
hemoglobin did not add prediction value (per SD increase, HR 1.01, 95% CI 0.96-
1.13, P=0.86).

Kaplan-Meier survival curves.

Conclusions: Higher RDW values at admission in congestive heart failure pa-
tients were associated with worse short-term and long-term outcomes, with more
prognostic value than hemoglobin.

P845 Combined assessment of a novel virtual analyte
NT-proXNP and pro-inflammatory cytokines in the
prognostic evaluation of patients with acute heart
failure

K. Miettinen1, J. Magga2, O. Vuolteenaho3, J. Lassus4 ,
V.P. Harjola4, K. Siirila-Waris4, K.R. Punnonen5 , M.S. Nieminen4,

K.J. Peuhkurinen6. 1Kuopio University Hospital, Kuopio, Finland; 2Oulu
University Hospital, Oulu, Finland; 3University of Oulu, Oulu, Finland; 4Helsinki
University Hospital, Helsinki, Finland; 5Eastern Finland Laboratory Centre,
Kuopio, Finland; 6Oulu Deaconess Institution, Oulu, Finland

Purpose: To assess the prognostic value (12 months) of a novel virtual analyte,
NT-proXNP, which combines the information provided by the individual assays for
N-terminal pro-atrial natriuretic peptide (NT-proANP) and N-terminal pro-B-type
natriuretic peptide (NT-proBNP), in patients with acute heart failure (AHF).
Methods: Circulating levels of both neurohumoral (NT-proANP, NT-proBNP, NT-
proXNP) and inflammatory (interleukin-6 (IL-6), tumour necrosis factor alpha
(TNF-α)) markers were measured from patients with congestive HF (n=230) or
pulmonary oedema (n=86) at the time of their hospital admission. The prognostic



136 Heart failure – left ventricular dysfunction

utility of (1) each of the peptides alone and (2) in combination with markers of
inflammation was then assessed by comparing the survival of patients stratified
according to the median values of the biomarkers.
Results: Whereas all the natriuretic peptides were somewhat equal in predicting
12-month survival in patients with congestive HF (P<0.001 for all; Fig. 1A), only
NT-proXNP retained its prognostic power also among patients with pulmonary
oedema (P=0.018; Fig. 1B). The dual biomarker analyses enabled even more
comprehensive risk stratification of patients with congestive HF (P<0.001 for all);
in patients with pulmonary oedema a combination of NT-proXNP and TNF-α was
the only one to identify patients at high risk of death within 12 months from dis-
charge (P=0.010).

Survival curves for patients with AHF

Conclusions: Although the NT-proANP and NT-proBNP assays identified AHF
patients with poor prognosis, the novel NT-proXNP assay was able to discrimi-
nate patients with different outcomes regardless of the clinical manifestation of
the disease. Furthermore, the prognostic power of natriuretic peptides was signif-
icantly accentuated when combined with measures of inflammation.

P846 Right ventricular function predicts chronic kidney
disease and survival in patients with chronic systolic
heart failure

F.L. Dini1, P.C. Colombo2, R.T. Demmer2, A. Simioniuc1, A.I. Corciu1,
P. Capozza1, M.R. De Nittis1, E. Orsini1, P. Caravelli1, M. Marzilli1.

1University Hospital, Cardiac and Thoracic Department, Pisa, Italy; 2Columbia
University Medical Center, New York, United States of America

Objective: Examine the association between right ventricular (RV) dysfunction
and chronic kidney disease (CKD) and whether CKD might be a causal interme-
diate linking RV dysfunction and survival in chronic systolic heart failure (HF).
Background: The association between RV dysfunction and CKD has not been
addressed previously.
Methods: Consecutive outpatients (n=390) with chronic HF and LV ejection frac-
tion ≤45% underwent clinical and echocardiographic evaluations and were fol-
lowed on average for 31±24 months. Tricuspid annular plane systolic excursion
(TAPSE) assessed RV dysfunction. Estimated glomerular filtration rate (eGFR)
was measured using the Cockroff-Gault formula. The odds ratios (OR) for CKD
and hazard ratios (HR) for all-cause mortality were assessed using multivariable
logistic or proportional hazards regression models.
Results: TAPSE≤14mm was associated with elevated right atrial pressure
(RAP) and N-terminal pro-brain natriuretic peptide (NT-proBNP). Patients with
TAPSE≤14mm had an increased odds of eGFR<30ml/min, OR (95%CI)=5.97
(2.58,13.80), p<0.0001. Increased age, male gender, lower body surface area,
and NT-proBNP were also independently associated with eGFR<30 ml/min.
TAPSE≤14mm was also associated with an increased odds eGFR<60 ml/min:
OR (95%CI)=2.48 (1.44,4.28), p<0.0001. TAPSE≤14mm predicted all-cause
mortality, HR (95%CI)=1.76 (1.18,2.62), independent of age, gender, LV end-
diastolic volume index, Framingham HF score, and NT-proBNP, which were also
predictors of mortality in the multivariable model. The addition of estimated
GFR<30 ml/min to the model attenuated the association between TAPSE and
mortality by 23%.
Conclusions: RV dysfunction predicts CKD and survival in outpatients with
chronic systolic HF. Our results also suggest severe CKD to be a possible causal
intermediate linking RV dysfunction and death in this population.

P847 When chronic heart failure intersects chronic
obstructive pulmonary disease: impact on long-term
prognosis

R. Poletti1, M. Fontana1 , L. Zyw1, C. Passino2, M. Emdin1. 1Gabriele
Monasterio Foundation, Department of Cardiovascular Medicine,
Pisa, Italy; 2High School Sant’Anna, Pisa, Italy

Purpose: Chronic obstructive pulmonary disease (COPD) frequently occurs in
chronic heart failure (HF) and impacts on clinical status. We aimed to identify the
prognostic value of COPD on long-term survival in HF patients.
Methods: We enrolled 446 consecutive patients with systolic HF (age: 65±13
years, 352 males, left ventricular ejection fraction -EF- <50%, mean±SD), on
up-to-date drug and device treatment. All patients underwent a comprehensive
clinical and neurohormonal assessment, as well as a complete spirometry for
COPD staging (Global Initiative for Chronic Obstructive Lung Disease, GOLD).
The prognostic value of COPD for all-cause and cardiac death was tested by
multivariate Cox proportional hazard regression model.
Results: COPD was diagnosed in 127 patients (29% of total), who were assigned
to mild (25%), moderate (55%), severe (17%) and very severe (3%) COPD stage,
respectively. Patients with COPD were older (70±9 vs 64±12 years, p<0.0001),
more symptomatic (NYHA class III/IV 50%vs 36%, p<0.005), were more likely to
be smokers or ex-smokers (36 vs 14%, p<0.001). Furthermore, COPD patients
showed higher plasma norepinephrine [631 (422-932) vs 489 (321-721) ng/L, me-
dian (interquartile range), p<0.0001] and NT-proBNP [1838 (830-4466) vs 1391
(503-3039) ng/L, p<0.001]. No difference was found for EF, haemoglobin, renin
activity, aldosterone, cortisol, C-reactive protein and use of beta-blockers.
On a median 36-month follow-up (14-64) a total of 136 patients died, n = 85
for cardiac death. All-cause mortality was higher in COPD group (39% vs 27%,
p<0.05) with a significant trend toward COPD stage and NYHA class (for both,
p<0.001). Notably, 15 deaths (30% of total COPD deaths) were mainly related
to COPD exacerbations leading to respiratory failure, which occurred more fre-
quently as the severity of COPD increased (p<0.05). At univariate analysis, pre-
dictors of death resulted EF (odds ratio 0.97; 95% CI 0.94 to 0.99; p<0.01), NT-
proBNP (odds ratio 1.4; 95% CI 1.09 to 1.9; p<0.01), NYHA class (odds ratio 2.5;
95% CI 1.4 to 4.5; p<0.01), as well as smoking habit (odds ratio 3.05; 95% CI
1.1 to 8.5; p<0.05), whereas at multivariate analysis, only NYHA class (odds ratio
2.4; 95% CI 1.3 to 4.4; p<0.01) and smoking (odds ratio 4; 95% CI 1.4 to 11.3;
p<0.01) resulted independently related to the outcome.
Conclusions: HF patients with associated COPD have worse prognosis com-
pared to HF patients without COPD. A more integrated strategy, namely to man-
age COPD exacerbations and to promote pulmonary rehabilitation, as well as
smoking cessation, could improve clinical outcome of these patients.

P848 Comparison of mode of death among Chagas’ disease,
ischemic cardiomiopathy and other etiologies

S.M. Ayub Ferreira, S. Mangini, F.D. Cruz, F. Bacal, V.S. Issa,
P.R. Chizzola, G.E. Conceicao-Souza, G.V. Guimaraes,
F.G. Marcondes-Braga, E.A. Bocchi. Heart Institute (InCor) -

University of Sao Paulo Faculty of Medicine, Department of Heart Failure, Sao
Paulo, Brazil

Purpose: Evaluate the mode of death (MD) in outpatients of a brazilian heart
failure (HF) clinic focusing in the role of different etiologies.
Methods: 390 pts included from oct-1999 to feb-2006 and followed for 1475±903
days.
Results: There were 207 deaths (46.9%), which included 178 (86%) from cardio-
vascular causes (40.1% sudden death (SD) and 38.6% HF progression). There
was significant difference in the incidence of HF progression death rates among

Multivariate predictors of mode of death

Mode of Death Variable p HR 95% CI

Heart failure Chagas’ disease 0.002 4.758 1.771–12.788
LVEDD (mm) <0.001 1.08 1.047–1.106

CrCl (ml/min/1.73 m2) 0.023 0.988 0.977–0.998
Sudden death LVEDD (mm) <0.001 1.057 1.022–1.076

β-Blockers use 0.016 1.913 1.130–3.239
Age 0.027 1.026 1.003–1.050

LVEDD: left ventricular end diastolic diameter; CrCl: creatinine clearance.

HF and SD mortality rates.
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different etiologies (p=0.011), but not in SD rates. Independent variables associ-
ated with death from HF progression were Chagas’ disease, LVEDD and creati-
nine clearance and with sudden death were LVEDD, β-Blockers use and age.
Conclusion: Despite the general concept that deaths of Chagas’ disease pts are
mainly sudden they had a significant incidence of HF progression death. These
results should be taken into account to a therapeutic approach based on HF eti-
ology.

P849 Patterns of acute heart failure in nonagenarians

H. Dossi1, D. Logeart1 , F. Beauvais1, E. Donal2, G. Jondeau3 ,
M. Galinier4, R. Isnard5, P. De Groote6, A. Cohen-Solal1,
F. Tournoux1 . 1AP-HP - Hospital Lariboisiere, Department of
Cardiology, Paris, France; 2University Hospital of Rennes - Hospital

Pontchaillou, Department of Cardiology and Vascular Disease, Rennes, France;
3AP-HP - Hospital Bichat-Claude Bernard, Department of Cardiology, Paris,
France; 4University Hospital of Toulouse - Rangueil Hospital, Department of
Cardiology A, Toulouse, France; 5AP-HP - Hospital Pitie-Salpetriere, Department
of Cardiology, Paris, France; 6Hospital Regional University of Lille - Cardiological
Hospital, Department of Cardiology, Lille, France

Background: Since heart failure (HF) often occurs in >70y old subjects and the
population of Western countries is getting older, the incidence of HF is expected
to dramatically increase in the future. However, limited information is available on
HF in the extreme elderly.
Methods: Using local and national French HF registries, we retrospectively stud-
ied 227 cases of >90y old patients admitted for acute HF. Patients with incomplete
clinical records were excluded. Main areas of focus were: epidemiological data,
initial presentation, biological results, imaging tests and clinical outcome.
Results: 77% of the patients were female. The mean age was 94 [range 91-97]
and the main cardiovascular risk factors were hypertension (72%), hypercholes-
terolemia (18%) and diabetes (10%). 36% of patients had no known underly-
ing cardiomyopathy at admission while 23% were ischemic, 21% hypertensive
and 11% valvular (others 9%). In 10% of the patients, the cardiomyopathy had a
mixed origin. The 3 main precipitating factors of acute HF were infection (37%),
atrial fibrillation (22%) and acute coronary syndrome (13%). No factor could be
identified in 15%. At admission, 31% of the patients were admitted to the ICU,
20% required breathing assistance and 5% inotropic drugs. Mean creatinine was
126±66μmol/L, BNP 1185 pg/mL [631-2359], and ejection fraction 49±15%. In-
hospital mortality was 12% and significantly associated with female sex, a known
cardiomyopathy at admission and breathing assistance in cox proportional haz-
ard model (HR respectively of 13.4 [1.7-108.6], 5.3 [1.2-23.0], and 3.9 [1.4-11.0],
P<0.05). For survivors, medical treatment at discharge included diuretics (85%),
ACE inhibitors (60%) and beta-blockers (40%). Mean length of stay was 12 days
[2-22] and almost half (46%) were not able to be discharged home directly but
were dischaged to nursing homes.
Conclusion: Acute HF in nonagenarians is mainly triggered by infection and atrial
fibrillation and associated with a high mortality, especially for female patients.
Optimal medical therapy is often achieved at discharge. A significant proportion
of patients need additional nursing care upon discharge.

P850 Right ventricular ejection fraction is an independent
prognostic predictor in patients with ischemic heart
disease

N. Van Der Maas1, R.L. Braam2, H.J. Van Der Zaag2, L. Cozijnsen2,
B.E. Groenemeijer2, A.J.H.A. Scholte3. 1Leiden University Medical

Center, Leiden, Netherlands; 2Gelre Hospitals, Apeldoorn, Netherlands; 3Leiden
University Medical Center, Department of Cardiology, Leiden, Netherlands

Purpose: The number of studies on the prognostic value of the right ventricular
ejection fraction (RVEF) in patients with ischemic heart disease (IHD) is limited.
In a retrospective study we analyzed whether RVEF is an independent prognostic
factor for mortality and morbidity in patients with IHD.
Methods: Between 2004 and 2008, 347 consecutive patients underwent a gated-

Figure 1. Kaplan-Meier curve: All-cause mortality.

equilibrium radionuclide ventriculography to determine the LVEF. With this tech-
nique the RVEF is also provided. RVEF was categorized in ≥40%(n=240) and
<40% (n=107). Outcome parameters were all-cause mortality, cardiac mortality
and cardiac hospitalization. Univariate analyses of potential prognostic factors
(age, gender, LVEF, medication) was performed. Cox regression analysis was
then conducted with significant univariate predictors added to the model.
Results: Mean RVEF was 44.7% (±11.0%). Median follow up was 826 days
(range 3-2400). All-cause mortality rates were 12.1% and 29.0% in patients with
an RVEF ≥40% and <40%, respectively (p<0.001) (figure 1). When comparing
patients with an RVEF ≥40% to those with <40%, unadjusted hazard ratio (95%
CI) for all-cause mortality was 3.45 (2.07-5.74). When adjusting for confounders,
respective hazard ratios were 2.80 (1.60-4.90) for all-cause mortality, 4.15 (1.88-
9.17) for cardiac mortality and 1.96 (1.20-3.19) for cardiac hospitalization.
Conclusion: RVEF assessed by gated-equilibrium radionuclide ventriculography
is a significant independent predictor of all-cause mortality, cardiac mortality and
cardiac hospitalization in patients with ischemic heart disease.

P851 The six-minute walking test is still an excellent tool for
ongoing monitoring of a population of elderly patients
with chronic heart failure

A.B. Scardovi1, R. De Maria2, A. Ferraironi1 , L. Gatto3, T. Di
Giacomo1, M. Renzi1, R. Ricci1. 1Santo Spirito Hospital, Rome, Italy;

2CNR, Milano, Italy; 3San Giovanni - Addolorata Hospital Complex, Department
of Cardiology, Rome, Italy

Background: Exercise intolerance is an outstanding feature of chronic heart fail-
ure (HF). The six-minute walk test (6MWT) and the cardiopulmonary exercise
testing (CPx) provide a valid assessment of functional performance in patients
(pts) with HF but in elederly pts a comparison on prognostic validity of the 2 tech-
niques has not been yet performed.
Aims: We sought to compare the prognostic ability of the two functional tests in
risk stratification of elderly CHF pts.
Methods: We prospectively followed-up 170 stable HF outpatients on optimized
medical therapy by using a thorough clinical, laboratory and instrumental evalua-
tion, including the 6MWT and the CPX. The composite end–point of was death or
hospitalizations for cardiovascular causes.
Results: Mean age was 71±11 years, 28% were female, 43% had ischemic heart
disease, 18% were in NYHA class III, 70% were on beta-blockers, 13% had an
advanced diastolic disfunction, echocardiographic left ventricular ejection franc-
tion (LVEF) was 44±13%, mean BNP was 358±482 pg /ml. The mean distance
covered during the 6MWT was 329±104 m. Peak workload was 71±11 watts,
peak oxygen consumption (PVO2) was 13.2±4 ml/kg/min, the slope of the re-
gression line relating ventilation to CO2 output, (VE/VCO2 slope) was 34±7. Ex-
ercise oscillatory breathing was found in 79 pts (46%). During a median follow-up
of 13 months, 18 patients died of cardiovascular causes and overall 51 met the
combined end point of death or cardiovascular hospitalization. Distance walked
correlated significantly correlated to P VO2 (r=0.47, p<0.0001). By Cox multivari-
able analysis, independent predictors of outcome were mean distance covered
during the 6MWT (HR 0.996, CI 95% 0.992-0.999), LVEF (HR 0.962, CI 95%
0.938 – 0.985) and PVO2 (HR 0.883, CI 95% 0.790-0.987).
Conclusions: Among elderly CHF pts 6MWT is not only a simple and reliable
first – line test for quantification of exercise intolerance but retains a prognostic
value independent of CPX derived PVO2. This is a cornerstone in functional as-
sessment because the 6MWT is widely diffused, safe and may be more feasible
than CPX in a population of elderly HF pts.

P852 Anemia and renal insufficiency in the different
AHA/ACC stages of heart failure

G. Guder1, G. Gelbrich2, B. Pieske3, R. Wachter4 , F. Edelmann4,
B. Maisch5, S. Pankuweit5, G. Ertl1, S. Stork1, C.E. Angermann1 .
1Medizinische Klinik I, Kardiologie, Klinikum der Universität Würzburg,

Wuerzburg, Germany; 2Koordinationszentrum für Klinische Studien Leipzig,
Universität Leipzig, Leipzig, Germany; 3Medical University of Graz, Department
of Cardiology, Graz, Austria; 4University Clinic Goettingen, Department of
Cardiology, Goettingen, Germany; 5Hospital of the University of Marburg,
Department of Internal Medicine, Cardiology, Marburg, Germany

Background: Both anemia and renal insufficiency correlate with adverse out-
comes in heart failure (HF). Data regarding the prognostic impact in the early
asymptomatic stages of HF are scarce. In the present analysis we compared
prevalence and prognostic impact of these frequent comorbidities in the different
stages of heart failure.
Methods: Patients were selected from 4 CNHF cohorts, if they had complete
standardized data sets including echo/Doppler obtained at baseline and at least
one complete follow-up examination. 3260 patients allocated to ACC/AHA stages
A (n=255), B (n=1311), C1 (NYHA I+II; n=1080), C2+D (NYHA III+IV, n=614)
were according to clinical and echocardiographic findings. Anemia was defined
as hemoglobin <13/12 g/dl in men/women (WHO criteria), and RI as a glomerular
filtration rate <60 ml/min/1.73m2.
Results: Average patient age in A/B/C1/C2+D was 64/67/65/68 yrs (P trend
<0.001); 52/53/37/36% were female. Mean hemoglobin and GFR decreased with
increasing HF severity (14.2±1.3/14.0±1.2/14.0±1.8/13.4±2 g/dl, P<0.001, and
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76±18/74±18/74±24/64±26, P<0.001), while prevalence of anemia and RI in-
creased (5/8/18/31%, P<0.001, and 19/21/27/48%, P<0.001). In Cox Regression
adjusted for age, sex, ejection fraction, NYHA-class coincidence of anemia und
RI was incrementally associated with mortality both in asymptomatic (stage B)
and symptomatic patients (stage C+D).

Prognostic impact of anemia and RI

Conclusions: Significant prevalence rates of both, anemia and RI were found al-
ready in patients at risk to develop HF (stage A) and in patients with asymptomatic
structural heart disease (stage B). Prevalence increases further with HF severity.
The prognostic impact of anemia and RI is cumulative and equally adverse in
early and advanced HF stages.

P853 Rapidly progressive coronary artery vasculopathy in
heart transplant recipients: a volumetric intravascular
ultrasound evaluation

K. Uno, R.C. Starling, A. Hsu, C. Balog, K. Wolski, Y. Kataoka,
A. Hussein, E.M. Tuzcu, S. Nissen, S.J. Nicholls. Cleveland Clinic,

Department of Cardiovascular Medicine, Cleveland, United States of America

Purpose: Coronary artery vasculopathy (CAV) remains a leading cause of mor-
bidity in heart transplant recipients. While intravascular ultrasound (IVUS) is used
to monitor focal changes to detect CAV, volumetric changes have not been well
characterized. The current study characterized factors associated with volumetric
features of CAV in heart transplant recipients.
Methods: 76 patients underwent IVUS imaging within a coronary artery following
transplantation and at 12-month follow-up between 2000 and 2009. Volumetric
changes in vascular dimension and patient demographics were characterised.
Patients received standard immunosuppression with a calcineurin inhibitor, my-
cophenolic acid moefitl and steroids.
Results: Recipients were treated with statins routinely (78.7%). Rapidly pro-
gressive CAV (increase maximum intimal thickness [MIT] ≥0.5 mm in one year)
was observed in 23% and associated with greater disease burden and lumen
reduction. (Table) Volumetric analysis showed remarkable progression in per-
cent atheroma volume (PAV, +3.2±0.6%, p<0.001) and total atheroma volume
(+13.5±3.3 mm3, p<0.001), with reductions in the external elastic membrane
(EEM, -17.1±8.8 mm3, p=0.06) and lumen (-30.5±7.8 mm3, p<0.001) volumes.
Aggressive disease progression was correlated with contraction of lumen vol-
umes (r= -0.59, p=0.006), but no changes in EEM dimensions (r= -0.34, p=0.14).
Aggressive disease burden was observed in the recipients who were more likely
to be treated with insulin (57.9 v 26.8%, p=0.01), and with donors who were older
(37.5±13.1 v 29.6±13.5 years, p=0.03), had a higher BMI (28.8±5.1 v 25.8±4.7
kg/m2, p=0.04), and more likely to be hypertensive (31.6 v 5.3%, p=0.006) and
smokers (26.3 v 3.5%, p=0.009).

Change in parameter �MIT <0.5 mm (n=66) �MIT ≥0.5 mm (n=20) P Value

Percent atheroma volume (%) 0.8±0.4 11.3±0.7 <0.001
Total atheroma volume (mm3) 2.6±2.9 50.3±5.3 <0.001
EEM volume (mm3) –14.1±10.1 –26.9±18.6 0.55
Lumen volume (mm3) –15.8±8.3 –80.4±15.3 <0.001

Conclusion: Profound atheroma accumulation is observed in heart transplant re-
cipients on volumetric analysis, associated with a constrictive form of arterial wall
remodeling. There is an ongoing unmet opportunity to reduce the development of
CAV despite use of contemporary therapies following heart transplantation.

P854 Clinical outcomes in advanced acute heart failure
(AHF) patients stratified by INTERMACS classification

D. Bresson, F. Sibellas, O. Bastien, J.-F. Obadia, L. Sebbag,
V. Cart-Regal, G. Kirkorian, E. Bonnefoy. Hospices Civils of Lyon -
Cardiological Hospital Louis Pradel, Bron, France

Purpose: Risk stratification in patients presenting severe heart failure in the In-
tensive Care Unit (ICU) with acute decompensation is difficult. The Interagency
Registry for Mechanically Assisted Circulatory Support (INTERMACS) had de-

fined seven clinical Profiles to describe patients included in its registry. We as-
sessed the INTERMACS (IMCS) classification in patients admitted in an ICU with
cardiogenic shock.
Methods: Consecutive patients with cardiogenic shock on admission who were
admitted in a tertiary hospital ICU. IMCS status was assessed at within the first
24 hours and 96 hours after admission. Outcomes (bi-ventricular assist device
(BiVAD), heart transplantation (HT) and mortality) were recorded in hospital and
at 3 and 12 months.
Results: The study included 87 patients (median age 60 [IQR:54-69] years). 41
(47%) patients had IABP and 27 (31%) were on mechanical ventilation. At 24
hours after admission, 7 patients (8.04%) with IMCS Profile 1 (critical cardiogenic
shock), 18 (20.6%) with IMCS Profile 2 (sliding on inotropes) and 62 (71.3%) with
IMCS Profile 3 (dependant on inotropes). Results are presented in the table.

Best IMCS Profile within the first 24 hours IMCS Profile1 IMCS Profile2 IMCS Profile3
(n=7) (n=18) (n=62)

Ischemic myocardiopathy 3 (42.9%) 12 (66.7%) 28 (45.2%)
Median age (yr-IQ) 57 (5.5) 62 (16) 58 (7)
Evolution 24-96 hours: Died 5 4 1
Evolution 24-96 hours: BiVAD or HT 1 2 3
Alive without BiVAD or HT at the 96th hour 1 (14%) 12 (66.6%) 58 (93.5%)
Evolution in ICU after the 96th hour

Died 4 4
BiVAD or HT 4 7

Discharged from ICU without BiVAD or HT 1 (14%) 4 (22%) 47 (75.8%)
3-months mortality n=5 (71%) n=12 (67%) n=21 (34%)*
1-year mortality n=6 (86%) n=12 (67%) n=27 (44%)*

*p values <0,05 Profile3 vs 2, Profile3 vs 1.

Conclusion: In patients with cardiogenic shock, the INTERMACS classification is
an easy way to classify patient’s risk during the first 24 hours. Evolution of IMCS
profiles allows to assess response to treatment over time. It may present as a
useful tool in the ICU to discuss early the best strategies to manage cardiogenic
shocks.

LONG TERM FOLLOW UP IN CARDIAC
RESYNCHRONISATION THERAPY. IS THERE ROOM FOR

A CRYSTAL BOWL?

P855 Seattle heart failure model predicts survival in patients
with cardiac resynchronization therapy: a validation
study

M. Clemens1, Z. Szegedi1 , L. Kardos2, E. Nagy-Balo1, G. Sandorfi1,
I. Edes1, Z. Csanadi1. 1University of Debrecen, Institute of Cardiology,

Department of Cardiology, Debrecen, Hungary; 2Infection Control Services Unit,
Kenézy Hospital, Debrecen, Hungary

Purpose: The aim of our study was to validate the Seattle Heart Failure Model
(SHFM) in patients with cardiac resynchronization therapy (CRT).
Methods: Prospectively collected registry data of 402 patients with CRT (ei-
ther pacemaker or defibrillator) was used for the evaluation of the discrimina-
tion and calibration performance of the SHFM. The primary end point was all-
cause mortality. Expected probabilities of mortality at 1, 2, and 5 years into follow-
up were calculated from SHFM scores and were used as explanatory variables
in logistic regression models with corresponding observed vital status as out-
come to assess classification performance. Calibration profile was assessed us-
ing Hosmer-Lemeshow tests. Discrimination was assessed by calculating areas
under receiver-operating characteristic curves (AUC) derived from the models.
Analyses stratified by type of device were also carried out, including testing for
significance of differences.
Results: Mean (SD) age of the study population was 61.0 (11.1) years (male:
73.6%), 53.7% (216/402) of the patients received a biventricular pacemaker while
46.3% (186/402) got a biventricular defibrillator. During a median follow-up of 17.9
months, 17.2% (69/402) of patients reached the primary end point, with observed
outcomes of 34/283, 54/217, and 69/91 at years 1, 2, and 5, respectively. No
evidence of insufficient fit was found in any calibration tests. AUC estimates in
all subjects were 0.7165 (95%CI 0.6313 to 0.8017) at year 1, 0.7743 (95%CI
0.7075 to 0.8410) at year 2, and 0.7628 (95%CI 0.6425 to 0.8832) at year 5.
In pacemaker vs defibrillator recipients, AUC estimates were 0.7344 vs 0.7042
(p=0.734), 0.7940 vs 0.7636 (p=0.660), and 0.7599 vs 0.7623 (p=0.985) at years
1, 2, and 5, respectively.
Conclusions: SHFM offers an accurate prediction of survival in patients with
CRT with good observed calibration and AUC estimates indicating discrimination
performance similar to those found by earlier validation studies in different heart
failure populations. No evidence of classification performance heterogeneity over
device type was found.
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P856 Intermacs level 2-3 class iv patients have worse
outcome after cardiac resynchronization therapy than
stable class IV patients

M.A. Castel, J.M. Tolosana, F. Perez-Villa, L. Mont, M. Sitges, B. Vidal,
J. Brugada. Hospital Clinic, Thorax Institute, Cardiology Department,

Barcelona, Spain

Introduction: Cardiac resynchronization therapy (CRT) is a well established
treatment for advanced heart failure (HF). However, its use in patients with NYHA
Class IV is still controversial. We aimed to investigate the impact of CRT on sur-
vival and identify predictors of response in Class IV drug-refractory HF patients.
Methods: Retrospective analysis of a prospective register of 486 patients treated
with CRT between 2000 and 2009 in one centre. We identified 42 NYHA Class IV
patients, 23 (55%) of whom were inotrope-dependent, mean age 64±12 years,
BMI 25±5, FE 20±6%, QRS width 172±31 msc. Basal measurement and 6- and
12-month follow-up included clinical assessment, echocardiography, 6 minutes
walk test (6MWT), quality of life assessment (QoL), and biochemistry.
Results: During a mean follow-up of 13.9±11.8 months, 21 patients (50%) died
or underwent heart transplantation (15 [36%] pump failure events, 3 [7%] sudden
death events, 3 [7%] transplants). Kaplan-Meier analysis showed reduced sur-
vival for patients on inotropic support (INTERMACS 2-3, log rank p=0.026). Cox
regression analysis showed increased mortality for inotrope-dependent patients
(HR 2.8, 95% CI 1.0-7.5, p=0.03), with a high number of hospitalizations in pre-
vious months (HR 1.4, 95% CI:1.0-1.9, p=0.014) and low sodium levels (HR 0.8,
95% CI: 0.8-0.9, p=0.002).

Figure 1. Survival of CRT patients according to inotrope dependency.

Conclusions: Class IV inotrope-dependent patients have very high mortality de-
spite CRT. In our series this set of patients did not receive a survival benefit from
CRT.

P857 Long-term outcome of eligible CRT-D candidates
versus patients treated with CRT-D according to degree
of clinical and echocardiographic response

J. Franke, A. Bajrovic, K. Herrmann, R. Cebola, L. Frankenstein,
P. Ehlermann, R. Pribe, M. Nelles, H.A. Katus, C. Zugck. University

Hospital of Heidelberg, Department of Cardiology, Heidelberg, Germany

Purpose: To determine event-free survival of eligible CRT-D candidates who only
received ICD in comparison to patients receiving CRT-D with either good or poor
clinical and echocardiographic response to CRT.
Methods and patients: We analyzed 193 consecutive heart failure patients on
optimal medical therapy who were eligible candidates for CRT-D implantation, of
whom 164 received implantation of CRT-D (mean age 61±11 years, 81% male)
and 29 patients (mean age 56±13 years, 83% male) only underwent ICD im-
plantation between the years 1998 and 2009. All patients were followed up at
our outpatient device clinic and heart failure clinic after implant. Clinical improve-
ment was defined as either as improvement of NYHA class ≥1 or extension of
≥ 50m in 6-min-walk-test. Echocardiographic improvement was defined as either
a categorical increase of systolic LV-function ≥1 category (EF<30% to 30-40%
or 30-40% to 41-51%) or a reduction of LVEDD ≥ 10mm. Response to CRT was
only considered existent when at least one clinical and one echocardiographic
improvement was demonstrated in follow up. Clinical outcome (shock therapy,
heart transplantation (HTx) and death) was compared between patients who re-
sponded to CRT-D (responders), patients without clinical/echocardiographic re-
sponse (non-responders) and those who only received ICD.
Results: During follow-up (mean 2.7, max. 8.9 years; in total 445.1 patientyears),
28/164 (17%) patients responded to CRT-D per definition. No confounding dif-
ferences were found between the groups in regards to gender or cardiovascular
risk factors. Appropriate shock delivery in follow up occurred in 3.6% of patients
who responded to CRT, in 3.7% of non-responders and in 20.7% of patients with
ICD only (p<0.01), equaling to 1.1, 1.4 and 8.9 patients receiving ≥ 1 appropriate

shock per 100 patientyears, respectively. Estimated five-year survival was high-
est among patients who showed good clinical and echocardiographic response
to CRT and lowest among those with ICD only (log rank test p<0.05). Event-free
survival from death/HTx did not significantly differ between the 3 groups (log rank
test p=NS).
Conclusions: Evidence of clinical and echocardiographic response to CRT iden-
tifies patients who are at lower risk of death, yet not at lower risk of appropriate
shock delivery or HTx. In overall comparison, implantation of ICD only in patients
who are eligible for CRT-D is associated with higher all-cause mortality and risk
of appropriate shock delivery in long-term follow up. Enhanced patient selection
criteria for CRT-D may improve the rate of response to CRT.

P858 Long term outcomes in patients receiving cardiac
resynchronization therapy: a 10-year single center Irish
registry

M. Al Qaseer, R. Collis, M. Jamshaid, A. Collins, R. Sheahan.
Beaumont Hospital, Dublin, Ireland

Background: Internationally, data on long term follow up of patients treated with
Cardiac Resynchronization Therapy (CRT) is scarce. To our knowledge, there
are no registries in the Republic of Ireland that have followed up patients im-
planted with CRT, assessing improvement of symptoms, mechanical and elec-
trical dyssynchrony, and mortality benefit. The aim of this registry is to charac-
terize our patient population that are treated with CRT with view to quantifying
the long-term effect of CRT on clinical status, improvement of echocardiographic
parameters, and survival benefit.
Methods: This is a retrospective observational study that looked at consecutive
patients that have been implanted with CRT in a single center in Dublin over the
past 10 years. We registered their baseline demographics and assessed their
indication for implantation. We then looked at their most current office visit to
establish their most recent NYHA status, QRS duration, and their most recent EF.
All mortalities were noted along with documentation of the interval between time
of death and date of CRT implant.
Study results: 202 CRTs were implanted between 2001 and 2011 in our cen-
ter.Average age of our patient population was 71 years of age. 87% of the patients
were male. 21 of the implanted devices were CRT-Ps and the rest were CRT-Ds.
69% of the patients had an underlying ischemic cardiomyopathy. Mean follow up
was 5 years.With view to indications of CRT implantation: average EF at time
of implant was 28.8% with a LV end systolic dimensions of 6.1 cm, the average
QRS duration was 164.8 milliseconds, the average NYHA functional classification
at time of implant was 3.1. The EF rose to 34.6% on average after CRT therapy
and the QRS duration was shortened to 131.2 milliseconds. In terms of functional
classification, thepatients’ NYHA status improved by an average of 1.2 classes.
71% of the patients were on Aspirin, 82% on beta-blocker therapy, 74% on ACE-
inhibitor or ARB’s, and 84% were on diuretics prior to and post implantation. How-
ever, a trend was noted that the required diuretic dosages were reduced after
implantation due to improvement in symptoms.
Out of the 202 patients, 45 died (22%). 8 of those had their devices implanted
within 1 year of their mortality.
Conclusion: This is observational retrospective analysis of our center’s experi-
ence in CRT implantation over the past 10 years. It shows trends in improvement
in EF, NYHA status, and electrical dyssynchrony with this therapyin our patient
population with mortality benefit and long term outcomes that are comparable to
the international data.

P859 Impact of mitral regurgitation on the outcome of heart
failure patients treated with a biventricular defibrillator:
real world data from the InSync ICD Italian Registry

G. Boriani1, M. Gasparini2, M. Landolina3, M. Lunati4, M. Santini5,
L. Padeletti6, G. Botto7, C. Zucchiatti8. 1Institute of Cardiology, Univ.

of Bologna, Bologna, Italy; 2Clinical Institute Humanitas IRCCS, Rozzano, Italy;
3Foundation IRCCS Polyclinic San Matteo, Department of Cardiology - University
of Pavia, Pavia, Italy; 4Niguarda Ca’ Granda Hospital, Milan, Italy; 5San Filippo
Neri Hospital, Rome, Italy; 6University of Florence, Florence, Italy; 7Sant’Anna
Hospital, Department of Cardiology, Como, Italy; 8Medtronic Italia, Milan, Italy

Purpose: To assess the influence of presence/absence of a clinically significant
mitral regurgitation (MR) at baseline on the clinical- echocardiographic response
and the outcome in heart failure (HF) patients treated with a biventricular defibril-
lator (CRT-D device).
Methods: A total of 659 HF patients underwent successful implantation of a CRT-
D device and were enrolled in a multicenter prospective registry (median follow up
of 15 months). According to baseline echocardiographic evaluation, patients were
stratified in two groups according to the MR severity at baseline: 232 patients with
more than mild MR (Group MR+: grade 2, 3 and 4 MR) versus 427 patients with
mild (grade 1) or no functional MR at baseline (Group MR-).
Results: At 6 and 12-month echocardiographic evaluation MR improved in the
vast majority of MR+ patients, while remained unchanged in most of MR- patients.
At 12 months of follow up comparable response to CRT was observed in the
two groups in terms of extent of LV reverse remodeling and combined clinical
and echocardiographic response. During long-term follow-up, event-free survival
did not differ between MR+ and MR- patients, even when the subpopulations of
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patients with ischemic heart disease with dilated cardiomyopathy were analysed
separately. At multivariate analysis the only independent predictor of death from
any cause was the lack of β-Blockers use.
Conclusions: In "real world" practice the presence of a clinically significant mitral
regurgitation should not limit the indication to CRT-D in HF patients and no major
influence on patients’ outcome has to be expected.

P860 Predictive role of QRS hieroglyphic morphology for
response to cardiac resynchronization therapy

D. Tsiachris, P. Dilaveris, A.P. Vouliotis, S. Sideris, G. Trantalis,
P. Arsenos, K. Gatzoulis, I. Kallikazaros, C. Stefanadis. Hippokration
General Hospital, Athens, Greece

Purpose: Nearly a third of patients with advanced systolic heart failure compli-
cated by ventricular conduction delay fail to derive benefit from cardiac resyn-
chronization therapy (CRT). We hypothesized that response to CRT is predicted
by QRS hieroglyphic morphology on surface electrocardiogram (ECG).
Methods: Twelve-lead ECGs before cardiac resynchronization therapy were an-
alyzed in 78 consecutive patients [44 patients with ischemic heart disease and
34 with dilated cardiomyopathy, aged = 67.4yrs old, New York Heart Association
class III to IV heart failure, mean ejection fraction = 25%, mean QRS duration =
156.7ms (120ms-228ms)]. Based on conventional ECG criteria patients were di-
vided into those with LBBB morphology (n=56), RBBB morphology (n=11) and
nonspecific intraventricular conduction disturbance (IVCD) (n=11). In addition,
among patients with conventional LBBB we separated those with typical LBBB
activation which is registered as right to left (frontal plane), anterior to posterior
(horizontal plane), and variable axis. Typical LBBB is characterized by a QRS
hieroglyphic signature with dominant positive forces in I, aVL (R, Rs); negative
forces in aVR (QS); variable forces in II, III, AVF; dominant negative forces in V1
through V2 (QS, rS); transition V3 through V5; and dominant positive forces in V5
through V6 (R, Rs). Response to CRT was defined as reduction in NYHA class
≥1 and/or increase in LV ejection fraction ≥5% 6 months after CRT.
Results: Response to CRT was observed in 56 patients (71.8%). Typical LBBB
morphology was present in 31 patients (55.4%). In the whole study population
the incidence of response to CRT did not differ between patients with conventional
LBBB compared to those with either RBBB (76.8% vs. 54.5%, log rank p=0.13) or
IVCD (76.8% vs. 63.6%, log rank p=0.36). Presence at baseline of conventional
LBBB did not predict response to CRT (OR=2.29, CI 0.8-6.55, p=0.12). Among
patients with conventional LBBB the presence at baseline of typical LBBB hiero-
glyphic morphology predicted significantly response to CRT (OR=3.8, CI 1.005-
14.4, p=0.049). Similarly, response rates were significantly higher in patients with
typical LBBB compared to those without (87.1% vs. 64%, log rank p=0.044).
Conclusions: Presence at baseline of LBBB hieroglyphic morphology predicted
significantly response to CRT. Use of 12-lead surface ECG might improve CRT
patient selection.

P861 QRS voltage predicts response to CRT in patients with
left bundle branch block

D. Blendea, R.K. Altman, E.K. Heist, C. Barrett, S. Das, M. Mcculloch,
C. Britt, M. Orencole, J.N. Ruskin, J.P. Singh. Harvard Medical School,
Massachusetts General Hospital, Boston, United States of America

Background: The QRS complex is a reflection of the summation of instantaneous
electrical forces within the heart. In left bundle branch block (LBBB), the propaga-
tion of the electrical wavefront is dyssynchronous and unopposed, and is thereby
associated with an increase in the QRS voltage in the precordial leads.The aim
of this study was to assess the impact of cardiac resynchronizationtherapy (CRT)
on QRS voltage and its ability to predict response.
Methods: Twelve-lead EKGs were analyzed in 105 consecutive patients with
LBBB (age 67±12 years, 81 men, LVEF 22±6%, QRS width 159±22ms) who
received CRT for a median duration of 29 months.
Results: Fourteen patients reached the composite endpoint of death (N=12) and

Figure 1

cardiac transplant (N=2). Total QRS amplitude in leads V2-V4 decreased sig-
nificantly with CRT (values preimplant/immediately postimplant, P<0.001 for all
changes): lead V2 2.5±0.9mV/1.2±0.7mV, lead V3 2.6±0.7mV/1.4±0.8mV, and
lead V4 1.7±0.7mV/1.3±0.6mV. Patients in whom the total QRS amplitude in lead
V3 decreased with CRT had significantly better survival that patients in whom it
increased or did not change (Figure). Changes in QRS amplitude in lead V3 cor-
related with changes in LVEF over a period of 6 months post implant (r= -0.301,
p=0.039). Total QRS amplitude in lead V3 and its change with CRT independently
predicted event free survival in multivariate Cox models that included age, gender,
baseline LVEF and the change in QRS duration.
Conclusion: A reduction in the QRS voltage in the precordial lead V3 is predictive
of response to CRT in patients with LBBB.

P862 QRS decomposition using the morlet wavelet
transformation as a novel tool for predicting response
to cardiac resynchronization therapy

V. Vassilikos, L. Mantziari, V. Kamperidis, G. Dakos, P. Kalpidis,
Y.S. Chatzizisis, G. Giannakoulas, S. Paraskevaidis, I.H. Styliadis.

AHEPA University Hospital, 1st Department of Cardiology, Thessaloniki, Greece

Purpose: Among eligible patients for cardiac resynchronization therapy, those
with QRS ≥150 ms and left bundle branch block (LBBB) are more likely to re-
spond. According to recent reports not all LBBBs are created equal and the wave-
front pattern of myocardial ventricular activation may differ between responders
and non responders. Aim of the present study was to explore the differences in
the QRS complex components between responders and non-responders to CRT.
Methods: We conducted a pilot prospective study in consecutive patients with
heart failure and LBBB treated with CRT according to established guidelines. Sig-
nal averaged electrocardiograms were recorded before implantation and QRS de-
composition was performed by dedicated software using the Morlet wavelet trans-
formation. Wavelet parameters expressing the mean and maximal (max) energy
were calculated in three orthogonal axes (x,y,z) and in the vector magnitude (vm),
in each of three frequency bands (200-160 Hz, 150-100 Hz, 90-50 Hz). Patients
were followed up for 6 months. Response was defined as clinical improvement
by one or more NYHA classes or decrease in left ventricular end systolic volume
(LVESV) by 15%.
Results: A total of 24 patients (age 64±9 years, 20 males) were studied. At
baseline mean QRS duration was 162±26 ms, left ventricular ejection fraction
(LVEF) 24±6% and LVESV 156±36 ml. At month 6 LVEF had increased to
31±9% (p=0.028) and LVESV had decreased to 132±67 ml (p=0.046). Eighteen
patients (75%) were identified as responders. Responders had wider baseline
QRS (169±26 vs 142±10ms, p=0.002) and lower mean and max energies in all
frequency bands on x axis as compared to non-responders. Multivariate analysis
identified max energy of the QRS complex recorded in the higher frequency band
(200-160 Hz) on x axis as an independent predictor of response (p=0.002). A
cut-off value of ≤35.18 μV had 94% sensitivity and 83% specificity in predicting
response to CRT (AUC, 0.935, p=0.002).
Conclusions: This pilot study showed that wavelet transformation of the ampli-
fied QRS complex may contribute in discriminating among patients who are more
likely to benefit from CRT. A larger prospective study is deemed necessary to
validate our findings.

P863 Prognostic value of fragmented QRS in CRT-D patients

L. Cipolletta, M. Brambatti, F. Guerra, M.V. Matassini, M. Luzi,
A. Capucci. Marche Polytechnic University of Ancona, Department of
Cardiology, Ancona, Italy

Purpose: Fragmented QRS on electrocardiogram (ECG) can suggest
a myocardial scar. It is a marker of depolarization abnormality that can be cor-
related with higher risk of sudden cardiac death. The purpose of this study is
to analyze the responsiveness to CRT-D and cardiac event rate in patients with
fragmented QRS in spontaneous and stimulated heartbeat.
Methods: 58 consecutive patients, candidated to CRT-D, were included in this
study (mean age 70.8±6.8 years, mean EF 24±9%, NYHA III). They performed
an echocardiogram and 12-lead ECG before and after CRT implant. The ECG
were analyzed by 3 independent readers blinded to clinical outcome during 6
month follow-up. Fragmented QRS in patients without left bundle branch block
(LBBB) were defined as: presence of an additional R wave, notching in the nadir
of the R wave or the S wave or one fragmentation of R wave in two or more
contiguous leads. Fragmented QRS complexes in patients with LBBB were de-
fined as more than 2 notches in the R or the S wave. The arrhythmic events
were reviewed in all patients. Non responders were defined as patients with no
improvement of NYHA class and increase of ejection fraction (EF) at 3 months
<10% than baseline. Interventricular dyssynchrony was measured considered an
aorto-pulmonary pre-ejection delay >40 msec.
Results: Spontaneous fragmented QRS prevalence was 66% in all patients;
stimulated fragmented QRS prevalence was 52% in ischemic and 59% in non-
ischemic patients. Elderly (≥65 years) have a 2.8-fold higher risk to have a stim-
ulated fragmented QRS (p=0.005). At 6 months follow-up, the incidence of non
responders to CRT is higher in patients with stimulated fragmented QRS (88% vs
45%; p=0.031). Patients with spontaneous non-fragmented QRS have a greater
reduction of left ventricular dyssynchrony (-34.9±11.7 ms vs -11.3±26.0 ms,
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p=0.030) and an increase of mean systolic arterial blood pressure (6.7±18.1
mmHg vs -7.2±14.5 mmHg, p=0.024); patients without stimulated fragmented
QRS showed a greater increase of left-ventricular EF than baseline (12.9±12.3%
vs 6.23±9.7%, p=0.009) at 6 months. We did not found any difference in arrhyth-
mic events.
Conclusions: Non-fragmented QRS is associated with an improvement of
echocardiographic parameters in CRT patients, thus it could be a good marker
in identifying responders. Instead, the persistence of stimulated fragmented QRS
is associated with lack of response to CRT making this subgroup of patients
less likely to benefit from CRT. In our study fragmented QRS is not predictive
of arrhythmic events in CRT patients; this aspect should be assessed with longer
follow-up.

P864 The benefit of cardiac resynchronization therapy and
QRS duration: a meta-analysis

S. Stavrakis, U. Thadani. University of Oklahoma Health Sciences
Center, Oklahoma City, United States of America

Purpose: Cardiac resynchronization therapy (CRT) improves out-
comes in patients with left ventricular systolic dysfunction and a wide QRS com-
plex. Whether this benefit is consistent across all degrees of QRS widening is
unclear. We performed a meta-analysis of subgroup data from randomized clini-
cal trials to evaluate the impact of QRS duration on the efficacy of CRT.
Methods: We searched MEDLINE and EMBASE databases for studies evaluat-
ing the efficacy of CRT with or without implantable cardioverter defibrillator (ICD)
in patients with heart failure. Only trials which reported subgroup data according
to QRS duration were included. Hazard ratios (HR) with 95% confidence interval
(CI) were calculated using a random effects modeling approach.
Results: Five trials involving 6,501 patients (4,437 with QRS>150ms and 2,064
with QRS<150ms) were included. Three trials, enrolling patients with mild to mod-
erate heart failure, compared CRT-ICD with CRT, whereas CRT vs. medical ther-
apy was compared in the other 2 trials, which included patients with advanced
heart failure. The QRS duration cut-off varied from 148ms to 160ms (median
150ms). Based on the pooled estimate across the 5 studies, CRT significantly
decreased the primary endpoint of death or hospitalization for heart failure in pa-
tients with QRS>150ms (HR=0.58, 95% CI 0.50 to 0.68; p<0.00001, Figure),
but not in patients with narrower QRS (HR=0.95, 95% CI 0.83 to 1.10; p=0.51,
Figure). These results were consistent across all degrees of heart failure severity.

Figure 1

Conclusions: The benefit of CRT appears to be dependent on QRS duration.
Available data suggest a significant benefit associated with CRT in patients with
QRS>150ms, but do not conclusively show that CRT improves outcomes in pa-
tients with QRS<150ms.

P865 Chronic RV pacing prior to CRT decrease
hemodynamic responds and long term survival

M. Seifert, T. Schau, G. Bornemann, J. Meyhoefer, C. Butter.
Ev.-Freikirchliches Hospital and Heart Center Brandenburg in Bernau,
Bernau bei Berlin, Germany

The growing number of chronic RV paced patients (pts) course an increased part
of CRT in the hole CRT population. The ESC* recommends CRT in pts with con-
comitant pacemaker indication, NYHA III and LVEF≤35%. It is not clear if the
well proved effect of CRT to hemodynamic and mortality in classic CRT pts can
translate to prior chronic RV paced pts.
Methods: We investigated 142 pts who received a CRT device from 2005 to 2008
in our center. Following the implantation AV and VV delay were optimized using
invasive pulse pressure and dp/dt. Further a Kaplan Meier survival analyses was
investigated for long term survival in a mean of 3.6±1.1 years.
Results: 25 of 142 pts were chronic RV paced prior to CRT. There were no dif-
ferences in baseline characteristics. The pts with prior paced RV had a significant
lower VO2max, but lower NT-proBNP level. The acute hemodynamic responds
was significant lower and a trend to a higher mortality in prior RV paced pts.

All (n=142) No RV pacing (n=117) RV pacing prior CRT (n=25) p

Age (years) 66±9 67±9 65±8 ns
NT-proBNP (pg/ml) 4261±5898 4629±6212 1592±225 0,001
VO2max (ml/min/kg) 13±4 13±5 11±3 0,01
% dp/dt max 31±79 33±86 18±14 0,01

Conclusion: RV pacing prior CRT upgrade reduces the acute hemodynamic re-

Figure 1

sponds and may reduced the long term survival in contrast to classic CRT pts.
Further studies should investigate this type of CRT pts for a better understanding.
*EHJ (2010) 31, 2677–2687

P866 Effects of long-term resynchronization therapy in
pacemaker patients upgraded to biventricular pacing, a
single-center, long-term follow-up study

V. Kutyifa, P. Bogyi, L. Geller, E. Zima, L. Molnar, T. Tahin,
S.Z. Szilagyi, G. Szeplaki, B. Merkely. Heart Center, Budapest,

Hungary

Backgound: Cardiac resynchronisation therapy (CRT) is an effective, non-
pharmacological treatment modality in patients with severe symptomatic, therapy-
refractory heart failure, wide QRS and a severe left ventricular systolic dysfunc-
tion. There is only a few data on the long-term effects of CRT upgrade in pace-
maker patients.
Objective: To assess the effects of cardiac resynchronization therapy in pace-
maker patients upgraded to CRT between 2005-2010 in a single-center experi-
ence.
Methods: 62 pacemaker and 59 ICD patients with a device implanted for
60,4±58,6 months were upgraded to CRT therapy. Clinical, echocardiographic
and electrocardiographic data were evaluated before the device implantation and
during the follow-up visit. The quality of life was assessed using the EQ-5D ques-
tionnaire.
Results: 77 of 119 patients had ischaemic cardiomyopathy (mean age 70±10
years, 97 male). During the mean follow-up duration of 19±15 month, 36 patients
died of cardiac and non-cardiac causes. QRS duration (175±31,1 vs. 140±32,2
ms; p<0,001), the degree of mitral insufficiency (2,4±0,9 vs. 2,0±0,9; p=0,032),
and the pulmonary artery pressure (48,3±13,8 vs. 41,3±11,2 Hgmm; p<0,001)
decreased significantly during the follow-up. The decrease in QRS duration was
associated with a significant improvement of the left ventricular systolic ejection
fraction (29,8±7,6 vs. 35,9±8,4%; p<0,001) and improvement of the clinical sta-
tus (NYHA functional class 3,0±0,8, vs. 2,4±0,8; p<0,001). The beneficial clinical
effects were associated with the improvement of the quality of life, as assessed
both by visual analog scale (46,5±22,1 vs. 60,6±21,1; p<0,001) and by the clin-
ical composite score (0,59±0,29 vs. 0,75±0,23; p<0,001). Multivariate survival
analysis using Cox’s regression model showed previous PCI (p=0,047), deep vein
thrombosis (p=0,03), pulmonary embolism (p=0,008), pulmonary artery pressure
(p=0,026) and baseline urea level (p=0,021) to be an independent predictor of
mortality.
Conclusions: CRT upgrade in pacemaker and ICD patients resulted in significant
improvement of clinical and echocardiographic parameters as well as in improve-
ment of the quality of life. In our study population, renal dysfunction, ischaemic
cardiomyopathy and the function of the right ventricle were independent predic-
tors of mortality.

P867 Long-term adverse effect of right ventricular pacing on
ICD patient survival: Is it mitigated by cardiac
resynchronization?

R. Hauser1, L.M. Kallinen1, W.T. Katsiyiannis1, A. Mugglin2,
D. Feldman1. 1Minneapolis Heart Institute Foundation, Minneapolis,

United States of America; 2University of Minnesota, Minneapolis, United States
of America

Purpose: Chronic right ventricular pacing (RVP) increases the risk of death and
heart failure (HF) in ICD patients with left ventricular dysfunction (LVD), and it
decreases survival (SURV) of MADIT II patients without left bundle branch block.
Our aim was to assess the long-term adverse effect of RVP on SURV in the
overall ICD population with LVD, and to determine if it is mitigated by cardiac
resynchronization (CRT).
Methods: The study included all ICD patients at our center ≥18 years with ejec-
tion fraction (EF) ≤35%. Excluded were 145 patients upgraded to CRT after single
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or dual chamber (S or D) ICD. SURV were estimated by the Kaplan-Meier method
and compared by the logrank test. A Cox proportional hazards model assessed
the effects of clinical variables on SURV.
Results: Between 2000 and 2009 we followed 1200 patients: 673 had ICD-
CRT (avg age 69.2±11.7 years; EF=22.3%±7.2; paced avg 93.3%±18.2, me-
dian 99%), 468 had S or D ICDs and were paced less than 50% (avg age
64.2±12.0years; EF=25.5%±6.8; paced avg 2.2%±6.6, median 0%) and 59 had
S or D ICDs and were paced ≥50% (avg age 69.7±12.3 years; EF= 25.6±6.1;
paced avg 87.8%±15.8, median 96%). The SURV of the 3 groups are shown
in the graph (global p<0.0001; p<0.005 for all pairwise comparisons). After ad-
justing for variables, including age, HF, EF, diabetes, chronic kidney, lung, and
vascular disease, and cardiac surgery, the SURV difference remained significant
(global p=0.0116),but the SURV of CRT patients was similar to S+D patients
paced <50% (HR=1.2[95%Cl 0.9-1.7]; p=0.182).

Survival After ICD Implant.

Conclusion: The adverse effect of RVP on SURV is sustained long-term, but
the impact appears to be mitigated by CRT. This finding suggests that biventricu-
lar synchronization may improve the survival of ICD patients who have LVD and
require chronic ventricular pacing.

P868 Biventricular pacing in patients with bradycardia and
normal ejection fraction: Tugendhat study

M. Taborsky1 , J. Vlasinova2, J. Vitovec3, J. Spinar2, D. Rihova4.
1Palacky University, Faculty of Medicine and Dentistry, 1st Dept of
Internal Medicine-Cardiology, Olomouc, Czech Republic; 2Center

for Adult Medicine in Bohunice, Clinic of Internal Medicine-Cardiology, Brno,
Czech Republic; 3Masaryk University,St. Anne’s Faculty Hospital,1st Department
of Internal Medicine-Cardioangiology, Brno, Czech Republic; 4Na Homolce
Hospital, Prague, Czech Republic

Objectives: Observational studies suggest that long-term conventional right ven-
tricular (RV) pacing may have a deleterious effect on left ventricular (LV) function.
The aim of the TUGENDHAT Study was whether biventricular (BiV) pacing is
superior to right vntricular (RV) apical pacing in preventing deterioration of LV
systolic function, cardiac remodeling and atrial fibrillation (AF) onset.
Methods: 151 consecutive patients with AV block and standard indication for per-
manent ventricular pacing were included. In all the standard biventricular pace-
maker was implanted. Using a multicenter, prospective, randomized crossover
design, after a run-in phase (6 week after implant) 6 month of RV pacing were
compared with 6 month of BV pacing with regard to LV ejection fraction (EF),
N-terminal pro-B-typu natriuretic peptide (NT-proBNP) plasmatic concentration, 6
min walk test, and quality of life in this.
Results: At 12 month, the mean LVEF was significantly lower in the RV pacing
group than in the BiV pacing group (52±8% x 61.8±9%, p<0.001), BiV pac-
ing reduced LV end-diastolic (- 8.2%, p<0.23 and end-systolic volumes (-17.2%,
p<0.001), the Minnesota Living with Heart failure score was lower in BiV pacing
group (52±12 x 76±17 in RV pacing group, p<0.001), there was no significant
NT-proBNP level difference in both pacing modes (1128±521 in RV x 721±386
pg/ml in BiV). There was 1 death in the BiV pacing phase and 11 in during the RV
pacing phase.
Conclusions: In patients with normal systolic function, conventional permanent
right ventricular apical pacing resulted in LV remodeling and reduction in the LV
ejection fraction. These effects were prevented by biventricular pacing. The pa-
tient population will be observed for totaly 5 years. It was an investigator-driven
trial by IGA grant NR 9190-2007.

P869 Super-responders after cardiac resynchronization
therapy implants: results of a single center study

D. Pecora1, F. Morandi1, R. Airo Farulla2, M. Campana1, C. Cuccia1.
1Fondazione Poliambulanza, Brescia, Italy; 2Polyclinic P. Giaccone,
Palermo, Italy

Purpose: The aim of this study is to assess the characteristics of CRT super-
responders patients based on echocardiography evaluation.
Methods: 149 patients implanted from 2004 to 2009 with CRT, with or without
defibrillator back-up, were considered for the analysis. Echocardiographic param-
eters were collected at baseline and during scheduled follow-up. We defined as

super-responders all patients alive, without heart failure hospitalizations and with
a left ventricle ejection fraction (LVEF) ≥45% at follow-up.
Results: The main characteristics of enrolled population were: male 75%, age
68±9 years,
III NYHA class 81%, ischemic heart disease (IHD) 48%, sinus rhythm 81%, QRS
duration 162±28 ms, LVEF 26.2±7.4% and CRT-ICD 69%.
At a mean follow-up of 24±15 months, 66% of patients have improved LVEF of
at least 25% respect baseline and 57% of patients have reduced LV end systolic
volume of at least 15%. We reported the following echocardiographic parameters
variations from baseline to follow-up: LV end diastolic diameter from 69±10 mm to
62±10 mm, LV end systolic diameter from 59±11 mm to 49±11 mm, LV end dias-
tolic volume from 228±88 ml to 180±75 ml, LV end systolic volume from 170±71
ml to 118±65 ml and LVEF from 26.2±7.4% to 38.8±12.8% (for all differences
p<0.0001).
In the whole population we had 33% of super-responders with the following major
baseline differences respect the no super-responders group: IHD 32% vs 57%
(p=0.027), LV end systolic diameter 66±10 mm vs 70±11 mm (p=0.032) and LV
ejection fraction 29.6±8.9% vs 25.1±7.0% (p=0.010).
Conclusion: In our experience, in a consistent part of implanted population
(33%), we reported a LV ejection fraction at follow-up of more than 45% with
a nearly complete recovery of LV function. No IHD, higher LV ejection fraction
and lower LV end systolic diameter at implant are the major characteristics of
super-responders patients.

P870 Super-responders to CRT: the golden hour could be
the right question

G. Borelli1, M. Ferraro1 , L. Rondinini1, F. Donati1, P. Bendinelli1,
G. Zucchelli2, M.G. Bongiorni2, R. Mariotti1. 1University Hospital,
Cardio-thoracic Department, HF Unit, Pisa, Italy; 2S. Chiara Hospital,

Cardiovascular desease Department, Interventional Arrhythmology Unit, Pisa,
Italy

Aims: Despite the current selection criteria, individual response to cardiac resyn-
chronization therapy (CRT) varies significantly. A minority of patients show an ex-
cellent clinical and functional improvement after CRT. These patients have been
called super-responders. The aim of our study was to identify predictors of be-
coming a super-responder after CRT and to assess the survival benefit associ-
ated with this response.
Methods and results: Eighty-nine consecutive patients in optimized medical
therapy (mean age 69±9years, male 71%, NYHA 3.1±0.6, LVEF 26.8±6.3%)
who underwent CRT were prospectively studied. Before CRT and 6-12-24-48
months after, clinical and echocardiographic evaluation were performed. Patients
with a 12-months decrease in NYHA functional class ≥1 and an absolute in-
crease of LVEF ≥5 were classified as clinical (CR) and functional responders
(FR), respectively; an absolute improvement in LVEF >10 was used to define
super-responders (SR). We observed 74, 43 and 26% of CR, FR and SR, re-
spectively. In SR group the 85% was also CR, while in CR group only 29% was
also SR. At baseline SR showed an higher prevalence of primitive etiology (39
vs 17%, p<0.01), a smaller mitral regurgitation degree (p 0.04), a less advanced
diastolic dysfunction (p<0.01), smaller end-diastolic and end-systolic diameter (p
0.03), a lower pulmonary hypertension (p 0.01) and a shorter duration of heart
failure symptoms (50±43 vs 129±85months, p<0.01). By logistic regression mi-
tral regurgitation degree (OR 0.8, p 0.03), diastolic dysfunction (OR 0.9, p 0.05)
and duration of heart failure symptoms (OR 0.5, p 0.01) were correlated with
this super-response. During all follow-up SR group showed significant sustained
symptomatic (48-months change in NYHA class from baseline -1.2±0.6, p<0.01)
and functional improvement (48-moths LVEF change from baseline +22±6%,
p<0.0001). Overall 48-months cardiac mortality was 14.7%; in responders sub-
group we observed a 48-months cardiac mortality of 7.6% in CR, 9.1% in FR and
0% in SR.
Conclusion: Patients in earlier phases of the cardiomyopathy, with a less al-
tered ventricular geometry and a more preserved diastolic filling, seem to have a
greater probability of becoming SR. The SR long-term prognosis is strongly better
than all other CRT responders patients, either CR either RF.

P871 Age in cardiac resynchronization therapy: should it
stop mattering?

J. Guardado, M. Fernandes, V.H. Pereira, F. Canario-Ameida,
F. Ferreira, A. Alves, B. Rodrigues, J. Almeida. Alto Ave Hospital
Center, Guimaraes, Portugal

Introduction: Even though prevalence of heart failure increases with age and
with it the eventual indication for cardiac resynchronization therapy (CRT), little is
known about its long term efficacy in the elderly, most of the time sub-represented
or even excluded from the majority of clinical trials.
Purpose: Compare the long term response to CRT, evaluating clinical and
echocardiographic parameters, in old patients (≥ 75 years) and in patients <

75 years old.
Methods: Prospective study including all patients submitted to CRT between
November 2002 and December 2008, with a minimum follow up period of 2 years.
The clinical and echocardiographic response, in terms of mortality from cardiovas-
cular cause, NYHA functional class, left ventricular end-diastolic dimension (LVtd)
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and ejection fraction (EF) were evaluated and compared in patients ≥ 75 and <

75 years old.
Results: Of the 56 patients included, 13 (23%) were in the elderly group, 10
(77%) of them being male. There was no significant difference regarding clini-
cal baseline characteristics or type of structural cardiopathy. In the elderly group,
there was a significantly improvement in NYHA functional class, mean left ven-
tricular EF (EF1 26% (sd 6,25); EF2 39,7% (sd 13,43) p=0,008, and a significant
decrease in LVtd: LVtd1 65,1mm (sd 8,89); LVtd2 57,4 (sd 8,86) p=0,042. When
compared, there was no significant difference regarding the increase in LV ejec-
tion fraction: EF (≥ 75): 14,1% (sd 10,8) vs 16,9% (sd 14,5), p=0,57 or in the
mean reduction of LVtd: LVtd (≥ 75) - 5,5 mm (sd 5,9) vs - 7,1 mm (sd 8,8),
p=0,63 in the two groups. Mortality from cardiovascular cause and improvement
in NYHA functional was also similar in the two groups, with improvement of at
least one score in NYHA functional class in 92% of patients in the elderly group
vs 89% in patients aged < 75 years (p=0,15).
Conclusion: In our series, the benefit of CRT was consistent independently of
age, even in a long term follow-up, suggesting that age should not be exclusion
criteria in patients otherwise candidates to this type of therapy.

P872 Implantation failure occurs more often in patients
receiving an upgrade to CRT ICD versus those
receiving a CRT ICD as the first device

S. Sivakumaran, M. Irwin. University of Alberta, Edmonton, Canada

Indications of CRT ICD therapy have expanded. Implantation failure
and complications are important adverse outcomes and patients with pre-existing
devices may be at higher risk. The purpose of this study was to compare implan-
tation failure and complications in patients undergoing an uprgrade to CRT ICD
with those receiving a CRT ICD as the first device.
Methods: Consecutive patients undergoing an implantation procedure via an en-
docardial approach for a new CRT ICD or an upgrade to CRT ICD from a pre-
existing device were assessed. Procedures were considered implantation failures
if the device and all necessary leads for normal CRT ICD function could not be
implanted at the time of the procedure. All complications occurring up to 90 days
post-operatively were also identified.
Results: One hundred and four patients (104), mean age 67.5±1.14 SEM, un-
dergoing 106 consecutive procedures were assessed. Eighty eight (84%) patients
were male. Sixty four patients (61%) had an ischemic cardiomyopathy while 40
(39%) had a dilated cardiomyopathy. There were 45 upgrade procedures and 61
procedures performed as first implants. Implantation failure occurred in 4 patients
(6.6%) undergoing a new implant and in 12 patients (26.7%) undergoing an up-
grade (p<0.05). Four patients in the upgrade group were undergoing a second
attempt procedure, of which three were successful. Venoplasty was performed
in 4 patients (8.9%) undergoing an upgrade versus none receiving a first device.
Two patients undergoing an upgrade to CRT ICD had failed implants due to to-
tal venous occlusion, requiring subsequent attempts from the contralateral side,
which were successful. Eight of the upgrade failures occurred in one of 25 pa-
tients with at least 2 pre-existing ipsilateral leads (32%) versus 4 of 20 patients
(20%) with < 2 pre-exisiting ipsilateral leads. Complications occurred in 7 of 61
patients undergoing a new implant (11.4%) versus 5 patients (11.1%) receiving
an upgrade (p=NS).
Conclusion: Implantation failure occurs more often in patients receiving an up-
grade to CRT ICD versus those receiving a CRT ICD as the first device. Pre-
existing hardware and/or venous thrombus obstructing vascular access may af-
fect procedural success.

P873 (W) Avoidance of diaphragmatic pacing in CRT
systems

S. Adhya, R.H. Kamdar, L.M. Millar, C. Burchardt,
F.D. Murgatroyd. King’s College Hospital, London, United
Kingdom

Introduction: Diaphragmatic pacing (DP) is a common compli-
cation of cardiac resynchronisation therapy (CRT) and occurs when the thresh-
old for DP is close to that for LV pacing. When DP occurs reoperation for LV
lead repositioning may be necessary. To avoid this, we investigated two repro-
gramming strategies: alternate pacing configuration and exploitation of strength-
duration characteristics for LV and DP within each configuration.
Methods: In patients with spontaneous or inducible DP in implanted devices over
a two year period, all programmable pacing configurations were investigated.
Strength duration curves were determined for both LV and DP at pulse widths
(PW) between 0.1 and 1.5ms over 2 respiratory cycles. Rheobase and chronaxie
were calculated by the method of Lapique. The optimum setting was defined as
the pacing configuration and PW with the greatest separation between LV and
DP voltage threshold. The output was programmed to double the LV threshold, or
where this was above the DP threshold, mid-way between LV and DP thresholds.
Results: 73 out of 94 pacing configurations in 31 patients out of 120 CRT de-
vices implanted during the period were associated with DP. DP was less common
with cathodal stimulation of the LV ring compared to tip (17 vs 56 configurations,
p<0.05). In 15 patients, DP was inducible with every pacing configuration. The
optimum PW was 0.4ms in 5, >0.4ms in 5 and <0.4ms in 5. DP was eliminated
in 12 patients by device programming, 2 experienced DP rarely and only 1 patient

Rheobase and Chronaxie for LV & DP

Pacing Configuration* Mean Mean Mean Mean
LV rheobase DP rheobase LV chronaxie DP chronaxie

(V) (V) (ms) (ms)

LV tip to LV ring (n=23) 0.62 3.61 0.47 0.12
LV tip to RV (n=24) 0.66 3.01 0.34 0.14
LV tip to can (n=9) 0.72 2.88 0.48 0.18
LV ring to RV (n=14) 0.97 3.05 0.42 0.16
LV ring to can (n=2) 1.7 3.52 0.3 0.12
LV ring to LV tip (n=1) 2.8 7.5 0.39 0.01

*n = number of patients with DP in this PC.

required LV lead repositioning. The mean rheobase for DP was higher than LV
rheobase (p<0.01) and DP chronaxie was lower than LV chronaxie (p<0.01).
Conclusions: In most patients with DP at follow up, the problem can be elimi-
nated by reprogramming pacing configuration and/or exploration of different pulse
widths.

P874 Four years follow-up of left ventricular endocardial lead
implantation in resynchronization therapy via
transseptal puncture of right jugular vein

J. Jazbik Sobrinho1, C.E. Jazbik1, P.G. Jazbik1, J. Coutinho1,
M.R. Ferreira1 , J.C. Jazbik1, M. Rosa-Ferreira2 , P.R. Benchimol-

Barbosa1. 1State University of Rio de Janeiro (UERJ), Rio de Janeiro, Brazil;
2Hospital de Clínicas de Niteroi, Rio de Janeiro, Brazil

Introduction: Epicardial lead implantation in coronary venous system fails in 30%
of candidates for cardiac resynchronization therapy (CRT). We evaluated left ven-
tricular ejection fraction (LVEF) and six minute exercise capacity before and af-
ter CRT using left ventricular endocardial approach (LVEA) via interatrial septum
puncture.
Methods: From 2002 to 2010, LVEA was carried out in eighty patients (aged
63±13 years) with ischemic or idiopathic dilated cardiomyopathy in NYHA class
III-IV, left bundle branch block and QRS duration of >150 ms and LVEF assessed
by 1D/2D echocardiogram < 35%. Ten patients (14.4%) presented permanent
atrial fibrillation (AF) and underwent concomitant His bundle ablation.
Results: CRT via atrial transseptal puncture directly from right jugular vein al-
lowed the implantation of active bipolar lead in the left ventricular endocardial site
at the posterior-lateral wall. Long-term anti-coagulation therapy was used only
in AF patients. In patients without AF, anti-platelet therapy was prescribed. Three
patients (3.7%) presented pericardial effusion with spontaneous resolution. Acute
and chronic threshold were (mean±SD) 0.47±0.08 volt and 0.89±0.53 volt, re-
spectively. No fatal outcomes occurred either during the procedure or within first
24h post-procedure. During average follow-up pf 48 months, 12 pts died (15%):
6pts (7.5%) from CHF, 3pts (3.7%) from renal failure, 1pts (1.2%) of infection not
related to the CRT procedure, and two others (2.5%) of sudden cardiac death.
One pt had aborted sudden death and received ICD+CRT. Three pts (3.75%), two
survivors and one nonsurvivor, presented transient ischemic neurologic deficit
during follow-up, and none them were in the group of AF. The LVEF before and at
six months were, respectively, 0.29±0.08 to 0.49±0.11 (p<0.001). Fifty pts were
submitted to six minute walking test. There was a significant improvement in cov-
ered distance, from 267±132m before to 455±94m at six months (p<0.001).
Conclusions: 1-LVEA via interatrial septal puncture exhibits a safe procedure
profile; 2-There was a significant improvement in left ventricular function and ex-
ercise capacity in resynchronized patients using LVEA in the posterior-lateral wall;
3- LVEA may be an alternative for non-responders to conventional CRT and due
to coronary veins anatomy restrictions, limiting lead progression to reach the ap-
propriate resynchronization target region.

P875 Left ventricular lead survival rate; insight from a
long-term analysis in a large patient population

G. Milasinovic1, F. Quartieri2, S. Compton3, N. Kristiansen4, P. Li5,
B. Ramza6. 1Clinical Center of Serbia, Belgrade, Serbia; 2Santa Maria
Nuova Health Care, Reggio Emilia, Italy; 3Alaska Heart Institute,

Anchorage, Alaska, Canada; 4Medtronic, Bakken Research Center, Maastricht,
Netherlands; 5Medtronic, Inc., Minneapolis, United States of America; 6Mid
America Heart Institute, Kansas City, United States of America

Introduction: New Left Ventricular (LV) leads with different lead tip geometry,
fixation and pacing configuration options combined with increasing implanter ex-
perience may change LV lead performance and reduce post-operative lead mod-
ifications. Limited data is published on long-term performance of LV leads. The
data from the prospective world-wide System Longevity Study (SLS) was ana-
lyzed to assess long-term performance of Medtronic’s LV leads.
Methods: The analysis included all model 2187, 4193, 4194, 4195 and 4196 LV
leads enrolled in SLS since 1999. The Kaplan-Meier method was used to estimate
the probability of lead survival from confirmed lead complications. The log-rank
test was used to compare lead survival probably as a function of the lead model,
implanting experience (earlier vs. more recent), implant introduction site, subject
gender and age.
Results: The average follow-up time of 1997 leads was 27.5±24 months. Ta-
ble 1 shows that LV lead survival probabilities across 6-years follow-up varied
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from 94.2% - 99.1%. The most common complication was lead dislodgement
(18/1997). The lead models, 4196 followed by 4195 and 2187, achieved the high-
est survival probability (2 years post implant data: 100%, 99.6% and 99.1%, re-
spectively). There was no effect of gender (p=0.27) or implant introduction site
(p=0.26) on survival probability. Lead complications decreased as age increased
(HR ratio 0.98 for 1-year increase in age, p=0.02). More complications were ob-
served in earlier LV lead implanting experience (1999 – 2004 vs. 2005 – 2010,
p=0.01), showing a survival rate of 95.4 vs. 97.3% at 4 years, respectively.

Lead Model # Complications/Total 2 years 4 years 6 years 8 years
survival (%) survival (%) survival (%) survival (%)

2187 1/134 99.1 99.1 99.1 99.1
4193 34/680 94.9 94.2 94.2 94.2
4194 8/708 98.6 98.0 98.0
4195 2/256 99.6 96.6
4196 0/219 100.0

Conclusions: In this large multi-center study, long-term LV lead survival is ex-
cellent. The risk of lead complications has decreased in the last 5 years and is
lower for older patients. Lead dislodgement remains one of the main challenges
for CRT lead retention.

P876 Suboptimal CRT reimplantation caused by CS vein
thrombosis after CRT device infection and explantation

M. Seifert, T. Schau, V. Moeller, J. Meyhoefer, C. Butter. Ev.-
Freikirchliches Hospital and Heart Center Brandenburg in Bernau,
Bernau bei Berlin, Germany

Background: There are a growing number of device infections with or without en-
docarditis or generator pocket perforation caused by rising CRT implantation, up-
grades and revision. The unavoidable complete CRT device removal often leads
to a progress of heart failure. After the rehabilitation of infection the CRT reim-
plantation is a challenge of every experienced cardiologist caused by frequent
thrombosis of posterolateral CS vein.
Methods: From 2007 to 2010 in 29 patient (age 68.3±9.4 years; 14 CAD/15
DCM, LVEF 25.6±7.2%; LBBB 162±13ms; 12 patients with chronic AF) CRT
device removal was initialized in our center caused by endocarditis and/or pocket
infection or perforation. A CRT reimplantation procedure was plant after 99±123
days in all these patients. The aim of this study was the evaluation of thrombosis
in the already used posterolateral CS vein in all patients.
Results: Only 13 (45%) of 29 patients were successful implanted in posterolateral
CS vein again. In 16 (55%) of 29 patients a complete thrombosis of posterolateral
CS vein and in 2 of these 16 patients a partly thrombosis of posterolateral CS
vein were examined. 14 (48%) of these 16 patients were suboptimal implanted in
posterior or lateral vein and 2 CRT reimplantation procedures failed. In only 3 of
15 patients underlying oral anticoagulants with coumadin derivative thromboses
in posterolateral CS veins were examinated (exact fisher test p=0.009; OR 0.12;
95% CI: 0.013-0.78).

Coronary vein thrombosis Coumadine No coumadine Sum

Yes 3 (9%) 13 (45%) 16 (55%)
No 12 (41%) 1 (3%) 13 (45%)
Sum 15 (52%) 14 (48%) 29 (100%)

Conclusion: After CRT device removal a CS vein thrombosis is very common
and the reason of suboptimal CRT reimplantation. The oral anticoagulants with
coumadine derivative significant reduce the risk of CS vein thrombosis. There is a
need of alternative LV pacing devices independent of CS vein particular for these
patients.

P877 Transseptal endocardial left ventricular lead
implantation, a highly effective alternative method for
resynchronization in selected cases

L. Geller, S.Z. Szilagyi, E. Zima, L. Molnar, T. Tahin, V. Kutyifa,
M. Srej, T. Bettenbuch, E. Vegh, B. Merkely. Semmelweis University,

Cardiovascular Center, Budapest, Hungary

Left ventricular (LV) lead positioning might be challenging or in some instances
it can not be carried out via the tributary of the coronary sinus (CS). In these
cases alternative methods might be necessary. The aim of our study was to in-
vestigate the effectiveness and safety of transseptal endocardial left ventricular
lead implantation.
Transseptal endocardial left ventricular lead implantation was performed in 12
patients (9 men, age: 62±11 years, NYHA III-IV stage) Transseptal puncture was
done via the femoral vein, and the site of the puncture was dilated with a 6mm,
later an 8 mm balloon. After the puncture of the left subclavian vein, steerable
CS (8 pts) or ablation catheter (4 pts) was introduced into the CS sheath. The CS
catheter was used to reach the left atrium and the left ventricle through the dilated
transseptal puncture gap. In the left ventricle the region of latest activation (RLA)
was searched. In 4 cases CARTO electroanatomical mapping system was used
to help to find the septal gap and RLA. Active fixation bipolar electrode was fixed
in the lateral wall of the left ventricle through the sheath.

The lead was fixed in the left ventricle in all cases with good pacing threshold
values (0.65±0.2 V;0,4 ms). Puncture complication, pericardial effusion was not
detected. Because of anticoagulation therapy started immediately after the pro-
cedure, pocket haematoma was found in three cases, one of them needed evac-
uation. Follow-up is longer than one month in 8 patients (12,4±12 months). Sig-
nificant improvement was observed in all but one case, on the first month control
left ventricular ejection fraction was (27±4% vs 37±9%). Patient’s NYHA class
improved at least one class on the last visit. Early lead dislocation was noticed in
one case, the lead dislodged into the right atrium, reposition was performed us-
ing the originally punctured transseptal opening. Explantation of the system was
necessary because of pocket infection in one case, it was performed with traction
only, no complication was noticed during and after the operation.
Conclusion: If transvenous and surgical epicardial method can not be applied,
left ventricular endocardial electrode implantation might be an alternative for im-
planting the left ventricular lead.

P878 Left ventricular pacing with a new quadripolar lead for
CRT: is it useful?

M. Strauss, A. Skarlos, U. Weisse, T. Kleemann, R. Zahn. Heart
Center, Ludwigshafen, Ludwigshafen, Germany

Background: Placement of the coronary sinus (CS) lead in Cardiac
resynchronisation therapy (CRT) devices is a challenging procedure with the need
of reoperation for lead dislodgement or phrenic nerve stimulation (PNS) in about
8% of the patients (pts). We report the first results of 39 patients with a new
quadripolar lead (Quartet, St. Jude Medical) in a single center, prospective study.
With this lead, 9 different stimulation vectors can be programmed (see picture 1).
Objective: To verify the effectiveness of the quadripolar lead concerning LV lead
failure.
Methods: 39 patients were implanted with the quadripolar lead from 11/2009 until
12/2010. Operative and follow-up data were prospectively noted.
Results: Implantation success rate of the Quartet lead was 92% with an initial
mean stimulation threshold of 1.2V (0.6-3.0V at 0.5msec). Two lead dislodge-
ments requiring reoperation occurred during a mean follow up period of 190 (10-
398 days). Reprogramming the stimulation vector of the quadripolar lead was nec-
essary in 5 patients: 4 had a significant increase of stimulation threshold, which
could be solved by reprogramming the device, so that last stimulation threshold
was 1.1 (0.6-2.5V at 0.5msec) in mean. One patient had phrenic nerve stimulation
which could be successfully managed by reprogramming the stimulation vector.

Vectors by Quartet electrode.

Conclusion: This prospective study provides strong evidence that the quadripo-
lar LV lead is a useful tool in CRT therapy to prevent reoperation for phrenic nerve
stimulation and for prolonging battery lifetime by achieving low stimulation thresh-
olds.

P879 The stimulation site of quadripolar left ventricular
pacing affects hemodynamics

S. Asbach, J. Biermann, T. Wengenmayer, M. Hartmann, I. Hilgendorf,
C. Bode, T.S. Faber. Albert-Ludwig University of Freiburg, Department
of Cardiology and Angiology, Freiburg, Germany

Purpose: To investigate acute hemodynamic effects of different pacing configu-
rations of a novel quadripolar left ventricular pacing lead (SJM Quartet).
Methods: Left ventricular (LV) dP/dt was invasively assessed in a total of 76 pac-
ing configurations using a pressure wire (PressureWire Certus, SJM) in 9 patients
(7 male, 65.3±9.8 years) with standard indication for cardiac resynchronization
therapy (CRT) (3 ischemic, 6 non-ischemic cardiomyopathy, LV EF 22.0±4.5%,
QRS 157±22.5ms, NYHA class III) on the day following CRT-D implantation (Pro-
mote Quadra, SJM). All measurements were performed at individually optimized
AV delays without VV delay, with each pacing configuration active for 120s and
each followed by a baseline period of 120s without pacing.
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Results: Overall, biventricular stimulation acutely increased LV dP/dt from
895.6±95.2 to 1058.4±178.3mmHg/s (p<0.005). Interindividually,LV dP/dt in-
creased compared to baseline between 4.1% to 47.2%. Intra individually, the
mean difference ofLV dP/dt increase depending on stimulation site (best-worst
vector) was 11.7%(4.4-22.8%).
Possibly due to individual patient characteristics, different LV lead locations and
the low number of patients, wedid not find systematic inter individual similarities
in optimal pacing configurations.
Conclusion: The choice of the pacing configuration of a quadripolar LV lead sig-
nificantly affects acute hemodynamics.This should thus be taken into account
upon individual device programming.

P880 An endocardial bi ventricular resynchronization
(EBVR) with transeptal puncture (TP) optimized by
transesophageal parametric 3D (TEE3D) decision

J.C. Tress, J. Jazbik, T.C.D. Estrada, P.G. Jazbik, R.C. Victer,
M.R. Ferreira, P.L.G. Clavery, M.R. Amar, J.C. Jazbik, J. Coutinho.

Hospital de Clinicas de Niteroi, niteroi, Brazil

The study presents the ventricular parametric analysis using TEE3D during EBVR
with transeptal techniques (TT). The transeptal EBVR is an alternative technique
to the coronary venous sinus, which is the most commonly used option nowadays
having 30% of nonrespondent patients.TEE3D exam is a new method with para-
metric analysis increasing the capability to individualize each one of 17 ventricular
cardiac segments. The study’s goal was to perform an EBVR using TT choosing
the pacemaker lead position in the left ventricle with TEE3D help.
The study had 15 patients, All individuals were with non ischemic dilated car-
diomiopathy.The heart functional classes were between III and IV. All individuals
presented left block branch, desynchronized inter and intra ventricular, QRS >150
msec and EF < 35%. The right jugular vein was the main access to introduce the
pacemaker leads and all the pacemaker lead location in the left ventricle was
chosen with agreement between the echocardiographer and the interventionist,
according to the best parametric 3D resynchronization reference.

Figure 1. Pre and post EBVR.

All patients improved the functional class to I or II. The EF was performed before
surgery, and 3 and 6 months later, with changes from 0,29+0,08 to 0,49+0,11
(p<0.001). All were submitted to a 6-min test. There was a significant improve-
ment (p=0.0001) in the distance covered, from 266.7±131.7 to 454.7±93.8m,
which improved the average in 58% at 3 and 6-months, demonstrating that these
two new techniques together can help the interventionist haemodinamicist in the
TP as much as in finding the best position to place the pacemaker lead in the left
ventricle. Even though this study didn’t count with a significant amount of individ-
uals, it would be interesting to see other studies with this focus once there were
no nonresponsive pacients.

Abstract P878 – Table 1

RVap + LV basal LV basal anterior RVap + LV apex RVap + LV basal RVap + LV basal anterior LV basal posterior LV basal posterior
posterior + LV apex lateral lateral anterior + LV basal posterior + LV apex lateral + LV basal anterior

CO (ml/min) 2390,6±507 2896,9±655 2632,2±844,2 2489,2±667,8 2311±104,9 2670±320,4 2167±560,5
P<0,02 NS NS NS P<0,001 NS

EF (%) 37,2±6,6 46,1±6,6 41±8,6 40,9±5 41,1±5,5 42,5±3,5 35,4±7,4
P<0,001 P<0,042 P<0,05 P<0,03 P<0,001 NS

Rotbas (°) –4,2±1,8 –3,3±1,6 –3,53±1,9 –4,32±1,5 –4±1,8 –3,5±1,8 –2,7±3
NS P<0,01 NS NS NS NS

Rotap (°) 2,8±1,4 3,4±2,3 3,2±1,8 1,8±2,3 2,8±1,8 3,1±1,6 3,6±2,3
NS NS NS NS NS NS

Torsion (°) 6,35±1,8 5,8±2,4 6,6±1,9 5,2±3 6,2±3 6,3±2,8 5,9±3,4
NS NS NS NS NS NS

Heart rate (b/min) 114,1±14,69 117,7±17 114,9±13,7 112,8±14,8 114,9±15,2 119±15,4 116,5±15,7
NS NS P<0,02 NS P<0,05 NS

QRS (ms) 96,5±11,33 90,1±9,1 98,2±9,8 102,8±9,5 90,1±13,5 96,9±17,8 96,3±16,4
NS NS NS NS NS NS

P881 Triple-site cardiac resynchronization therapy in
patients with heart failure - the prospective,
randomized trial

R. Lenarczyk, O. Kowalski, B. Sredniawa, P. Pruszkowska-Skrzep,
S. Pluta, A. Sokal, M. Szulik, T. Kukulski, T. Zielinska, Z. Kalarus.
Silesian Medical University, Center for Heart Disease, Zabrze, Poland

Purpose: We hypothesized that triple-site (double-left single-right) stimulation will
result in a higher response-rate than conventional biventricular pacing in candi-
dates for cardiac resynchronization therapy (CRT).
Methods: This prospective, single-center, single-blinded, parallel, controlled trial
randomized a hundred consecutive patients with moderate to severe heart failure
(HF-NYHA III-IV), LV ejection fraction ≤35%, electrical and mechanical dyssyn-
chrony and sinus rhythm in a 1:1 fashion to triple-site or conventional CRT-D. In
the triple-site group two LV leads were implanted into two separate coronary si-
nus branches and connected in parallel to the LV port of the device. Patients were
followed 1 week, 1, 3 and 6 months after randomization during the blinded phase.
All potential adverse events were adjudicated by a blinded committee to verify if
the criteria for major adverse cardiovascular event (MACE-any-cause death/heart
transplant/hospitalization for HF) were fulfilled. The primary objective evaluated
response-rate, defined as the 6-month’s combined endpoint of alive status, free-
dom from hospitalization for HF or heart transplantation, relative≥10% increase
in LV ejection fraction, ≥10% in peak oxygen consumption, and ≥10% in 6-minute
walking distance.
Results: Data suitable for per-protocol analysis were available for 98 patients,
98% of those in conventional and 93.8% in triple-site group were implanted
successfully with the target device (P=NS). Intention-to-treat analysis revealed
higher response-rate in triple-site than conventional CRT group (51.1 vs. 26.5%,
P=0.014). The proportion of triple-site patients who achieved ≥10% increase in
6-minute walking distance was higher with borderline significance (74 vs 54%,
P=0.05), proportions of subjects with ≥10% increase in peak oxygen consump-
tion (67 vs. 59% in triple-site and conventional group, respectively) and in LV
ejection fraction (77 vs. 78%, both P=NS) were similar. In the triple-site group two
patients underwent HF hospitalization, in conventional group 1 patient died from
progressive HF and 7 underwent HF hospitalization. MACE-rate was higher in
conventional than triple-site group with the borderline significance (16 vs. 4.2%,
P=0.05).
Conclusions: Triple-site resynchronization results in a higher response-rate than
conventional CRT. This effect can be attributed mainly to the more pronounced
functional improvement and greater reduction of MACE events mediated by triple-
site pacing.

P882 Comparison of classic biventricular pacing with other
combinations of multiple pacing sites. Experimental
study

S. Toumanidis1 , G. Kottis2, E. Skaltsiotis1, D. Bramos1, A. Antoniou1,
A. Kaladaridis1, I. Agrios1, C. Pamboucas1, D. Takos1, I. Mathew1.

1Alexandra University Hospital, Department of Clinical Therapeutics, Athens,
Greece; 2Areteio Hospital, Athens, Greece

Purpose: Classic biventricular pacing (BiP) in heart failure presents a high pro-
portion of non-responders patients. The purpose of this study is to compare
the effect of alternative pacing (P) combinations with BiP on left ventricular (LV)
haemodynamic and rotational deformation parameters.
Methods: In 7 healthy pigs atrio-ventricular epicardial P in multiple P sites was
performed simultaneously. Classic right ventricular apical (RVap) P was combined
with: 1) LVapex lateral 2) LV basal posterior 3) LV basal anterior 4) LV basal an-
terior +LV basal posterior. Moreover, 5) LV basal posterior+LVapex lateral, 6) LV
basal posterior+ LV basal anterior and 7) LV basal anterior + LV apex lateral P
in a random order were performed. LV torsion was calculated by measuring LV
basal and apical rotation from basal and apical short-axis epicardial planes with
speckle-tracking technique using EchoPac software. LV torsion, ejection fraction
(EF), cardiac output (CO), apical rotation (rotap), basal rotation (rotbas) in RVap+
LV basal posterior P were compared to every P combination.
Results: see Table 1.
Conclusions: In intact myocardium, every combination used (except LV basal
anterior+posterior P) showed an increase of EF in comparison to classic BiP.
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Further studies are needed to confirm the above findings in cases with heart
failure.

P883 LV pacing vs. BiV pacing in patients with a QRS
duration greater than 120 ms: Efficacy analysis of the
GREATER-EARTH trial

B. Thibault, A. Ducharme, F. Harel, M. White, E. O’Meara, M. Talajic,
D. Roy, P. Khairy. Montreal Heart Institute, Montreal, Canada

The objective of GREATER-EARTH was to determine whether cardiac resynchro-
nization therapy (CRT) with pacing the left ventricle (LV) alone provides a supe-
rior clinical response to biventricular (BiV) pacing. Design: A prospective double-
blind randomized crossover trial was conducted in 11 sites across Canada. The
primary outcome consisted of exercise tolerance determined by a constant-load
sub-maximal exercise test performed at 75% of VO2max. Secondary outcomes
included detailed echocardiographic and radionuclide ventriculographic assess-
ment of LV size and function.
Population: A total of 121 patients were randomized, with a mean age of 61±9
years, 75% male and 51% ischemic cardiomyopathy. The previously reported pri-
mary intention-to-treat analysis on all patients, including those with incomplete
follow-up and/or suboptimal CRT systems, found no significant differences inthe
primary and secondary outcomes listed above. The current efficacy analysis ex-
cluded the 7 patients who died, 11 who withdrew after randomization, and 28 with
suboptimal systems (<90% effective DDD-V pacing) due to AF (N=5) or major
pacing problems including lead dislodgement, high thresholds, or phrenic nerve
stimulation (N=23).
Results: The remaining 75 patients had optimal systems and complete follow-up.
At baseline 68% had NYHA class II-III symptoms, a mean LVEF of 24±6% (echo),
and a QRS duration of 155±23 ms. Exercise duration in patients with LV and BiV
pacing were 13.8±11.6 min vs.16.3±13.0 (P=0.02). The proportion of echocar-
diographic responders (≥15% reduction of LVESVol) was 48.6% (in comparison
to 42.0% in the intention-to-treat analysis and 26.7% in excluded patients), with a
trend favoring BiV over LV pacing (51% vs. 38%, P=0.057). However, LVEF was
comparable in patients with LV vs BiV pacing (30%±10% vs. 31%±9%, P=0.58).
Conclusions: This efficacy analysis confirms the non-superiority of LV vs. BiV
pacing, and suggests an advantage of BiV over LVpacing in patients with optimal
CRT systems. Notably, a substantial proportion of randomized patients experi-
enced adverse conditions that prevented the consistent delivery of CRT, resulting
in an inferior remodeling response. These data underscore the importance of
careful attention to maximizing potential benefits of CRT.

P884 Defining response to cardiac resynchronization
therapy: insights from the evaluation of
resynchronization therapy for heart failure in patients
with a QRS duration GREATER than 120 ms

B. Thibault, A. Ducharme, F. Harel, M. White, E. O’Meara, D. Roy,
M. Talajic, P. Khairy. Montreal Heart Institute, Montreal, Canada

The purpose of GREATER-EARTH was to determine whether cardiac resynchro-
nization therapy (CRT) with pacing the left ventricle (LV) alone provides a superior
clinical response to biventricular (BiV) pacing. G-E was a prospective double-blind
randomized crossover trial that was conducted in 11 sites across Canada. The
primary outcome consisted of exercise tolerance determined by a constant-load
sub-maximal exercise test performed at 75% of VO2max. Secondary outcomes
included detailed echocardiographic and radionuclide ventriculographic assess-
ment of LV size and function. Population: A total of121 patients were random-
ized, mean age 61±9 years, 75% male. At baseline, 95% had NYHA class II-
IIIsymptoms, with a mean LVEF of 24±7% (echo), ischemic heart disease in 51%,
and mean QRS duration of 155±23 ms. Seven patients died, 11 were withdrawn
after randomization, and the remaining 103 patients completed a 12-month follow-
up. Two definitions for CRT responders were pre-specified. Clinical response was
defined as ≥20% improvement in exercise duration. Remodeling response was
defined as ≥15% reduction in LVESVol.
Results: The clinical response rate was 49.1% for LV and 46.2% for BiV. The
remodeling response rates were 34.0% (LV) and 50% (BiV) by echocardiogra-

Figure 1

phy and 28.6% (LV) and 48.1% (BiV) by MUGA. Changes in NYHA functional
class over time are summarized in the table, with the greatest improvement
noted after device implantation but prior to activating CRT (*P<0.0001 pre-implant
vs.baseline visit).
Conclusions: In GREATER-EARTH clinical response rates were slightly supe-
rior to LV remodeling response rates (especially for the LV group). The marked
improvement in NYHA class after device implantation but preceding implementa-
tion of CRT may reflect a measurable placebo effect.

P885 Automatic adjustment of stimulation output in
resynchronization therapy: impact and effectiveness in
clinical practice

M. Landolina1, A. Pierantozzi2, T. Agricola3, M. Lunati4, E. Pisano’5,
G. Speca6, G. Bardelli7, S. Guidotti8. 1Foundation IRCCS Polyclinic

San Matteo - University of Pavia, Pavia, Italy; 2San Salvatore Hospital, Pesaro,
Italy; 3Civile S. Spirito Hospital, Pescara, Italy; 4Niguarda Ca’ Granda Hospital,
Milan, Italy; 5Vito Fazzi Hospital, Lecce, Italy; 6G. Mazzini Hospital, Teramo,
Italy; 7Civile Hospital G. Fornaroli, Magenta (MI), Italy; 8Medtronic Italia, Sesto
S. Giovanni (MI), Italy

Purpose: Algorithms for automatic pacing output adjustment have been imple-
mented in pacemakers and implantable defibrillators (ICD) and recently in resyn-
chronization therapy ICD (CRT-D). We assessed the impact and effectiveness of
these automatic features.
Methods: We prospectively enrolled patients successfully implanted with the fol-
lowing Medtronic CRT-D: Concerto (with automatic left ventricular (LV) output
management algorithm), Consulta (automatic management of atrial, right ventric-
ular (RV) and LV voltage) and Sentry (only manual voltage adjustments). Patients
with complete device data available for at least 12 months were included in the
analysis.
Results: We analyzed data from 739 patients (360 Sentry, 335 Concerto, 44 Con-
sulta). During the first 6 months, pacing amplitudes were more frequently adjusted
in Concerto and Consulta than in Sentry patients. The LV pulse amplitude for Con-
certo and the voltages in the three chambers of Consulta were significantly lower
than the corresponding values programmed in Sentry at 6 and 12 months (fig-
ure). The proportion of ICD interrogations involving manual reprogramming was
97±8% for Sentry, 79±20% for Concerto and 56±16% for Consulta (all p<0.001).

Conclusions: Algorithms for the automatic management of the pacing output
reduced pacing output in comparison with the standard manual management ap-
proach, with potential optimization of battery longevity. Moreover, they reduced
the need to manually reprogram ICD, suggesting the possibility to simplify ICD
management and facilitate remote monitoring.

NEW INSIGHTS IN CARDIAC RESYNCHRONISATION
THERAPY

P886 Influence of ventricular pacing sites on QRS duration
after CRT: results from REVERSE

C. Thebault1 , C. Meunier1, R. Gervais1, B. Gerritse2, M. Gold3,
W.T. Abraham4, C. Linde5, J.C. Daubert1. 1University Hospital
of Rennes - Hospital Pontchaillou, Department of Cardiology and

Vascular Disease, Rennes, France; 2Medtronic Bakken Research Center,
Maastricht, Netherlands; 3Medical University of South Carolina, Charleston,
United States of America; 4Davis Heart & Lung Research Institute, Columbus,
United States of America; 5Karolinska University Hospital, Department of
Cardiology, Stockholm, Sweden

Background: The influence of left (LV) and right ventricular (RV) lead-tip position
on QRS duration after CRT is unclear. As the change in QRS duration after CRT is
generally assumed to influence outcome, lead tip position is of clinical importance.
Methods: We report the results of a pre-specified analysis of REVERSE in which
pre-hospital discharge chest X-ray in frontal and lateral view were recorded and
centrally analyzed. LV tip-position was classified as lateral or non-lateral, apical
or non-apical and superior or non-superior. RV tip position was classified as apex
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or non-apex. QRS duration was measured at baseline (B) during intrinsic conduc-
tion, before hospital discharge (D) and after 12-month (12m) whether in CRT ON
or CRT OFF depending on randomization.
Results: All patients randomized to CRT ON with a complete data set entered
the analysis (N=285). Results are shown below (see table).

QRS (ms) Baseline (B) Discharge (D) Change D-B 12-month Change 12m-B

LV Lateral 151.9±21.9 141.8±21.2 –9.4±24.8 144.5±22.0 –8.4±26.0
Non-lateral 148.5±23.2 158.8±26.1 9.2±25.7 163.1±23.8 14.3±24.0
P-value 0.32 <0.001 <0.0001 <0.0001 <0.0001
LV apical 149.3±24.3 151.7±25.8 2.7±29.3 161.6±23.4 11.3±28.3
Non-Apical 151.5±21.9 143.8±22.8 –7.4±25.2 146.3±23.0 –5.9±26.3
P-value 0.57 0.063 0.037 <0.001 <0.001
LV superior 151.0±21.5 148.4±22.1 –2.3±27.4 151.1±25.3 0.2±29.7
Non-superior 151.4±22.6 143.3±23.4 –7.7±25.2 147.2±22.7 –5.3±25.7
P-value 0.90 0.11 0.14 0.24 0.15
RV apex 151.9±22.0 142.3±21.8 –9.2±26.3 147.4±23.5 –5.3±27.3
Non-apex 150.6±23.2 149.0±23.1 –0.2±23.6 149.0±22.5 –1.5±25.5
P-value 0.63 0.022 0.007 0.60 0.29

Conclusion: In REVERSE, the LV lead-tip position had a strong influence on the
acute and long-term change in QRS duration after CRT. As compared to base-
line, the greater reduction was observed in patients with the LV lead placed at
lateral and non-apical positions. RV lead-tip position had a short but no long term
influence.

P887 Long-term risk reduction of misdetection or delayed
detection of adverse events with a daily remote control
system in patients with cardiac resynchronization
therapy defibrillators

E. De Ruvo1, E. Pisano’2, R. Quaglione3, L. Sciarra1, L. De Luca1,
E. Lioy1, L. Zuccaro1 , M. Rebecchi1 , A. Gargaro4, L. Calo’1. 1Policlinico
Casilino, Roma, Italy; 2Vito Fazzi Hospital, Lecce, Italy; 3Policlinico Umberto I,
Roma, Italy; 4Biotronik Italia, Milano, Italy

Purpose: A high rate of clinical and device-related adverse events (AE) has been
reported in patients with cardiac resynchronization therapy defibrillators (CRT-D).
A follow-up program based on 3-6 month in-hospital visits may be associated to
an increased risk of AE misdetection or delayed detection. A daily remote control
system may help reducing such risk.
Methods: We analysed 2-year follow-up data from 136 CRT-D patients (102 male;
age 70±8; ischemic dilated cardiomyopathies in 62 and non-ischemic in 74; ejec-
tion fraction 26%±6%; 9 patients in NYHA Class II, 121 in III, 6 in IV; primary
indication for sudden cardiac death in all patients). All the patients were visited in
hospital every 3 months; seventy patients (51%) were additionally controlled re-
motely with the Home Monitoring (HM) system (Biotronik, Berlin, Germany). The
two groups had similar baseline characteristics and optimal drug therapy. AEs
were classified as clinical or device-related. Kaplan-Meier curves of AE free rates
were obtained.
Results: Clinical AEs were: ventricular and atrial arrhythmias in 34 and 28 pa-
tients respectively, low CRT pacing in 11, heart failure or death in 43, stroke in 3.
Device-related AEs were: insufficient pacing/sensing performances in 25 patients,
lead dislodgement in 10, and out-of-range impedance in 7. As comparing the HM
group with the remaining patients, Kaplan-Meier curves of clinical AE free rates
significantly diverged: 19.3% (95%CI 6.2%-32.4%) in the HM group and 28.5%
(12.8%-44.2%) in the remaining patients (p=0.0008), with a hazard ratio (no-HM
vs. HM group) of 0.41 (95%CI 0.26-0.65). Divergent Kaplan-Meier curves were
also observed for device-related AE free rates: 50.7% (35.8%-65.6%) for the HM
group; 82.6% (73.2%-92.0%) for the remaining patients (p=0.0008), with a hazard
ratio of 0.32 (0.17-0.61).
Conclusions: CRT-D patients not remotely controlled had 59% and 68% 2-year
higher risks of misdetection or delayed detection of clinical and device-related
AEs respectively, despite a follow-up program of quarterly in-hospital visits.

P888 Incidence and clinical relevance of uncontrolled
ventricular rate during atrial fibrillation in heart failure
patients treated with cardiac resynchronization therapy

G. Boriani1, S. Iacopino2, M. Landolina3, A. Proclemer4,
D. Catanzariti5, V. Calvi6, A. Pierantozzi7, G. Zucchi8 . 1Institute of

Cardiology, Univ. of Bologna, Bologna, Italy; 2S.Anna Hospital, Catanzaro, Italy;
3Foundation IRCCS Polyclinic San Matteo, Department of Cardiology - University
of Pavia, Pavia, Italy; 4University Hospital "Santa Maria della Misericordia",
Udine, Italy; 5Santa Maria Del Carmine Hospital, Rovereto, Italy; 6University
Hospital "V. Emanuele Ferrarotto S. Bambino", Catania, Italy; 7San Salvatore
Hospital, Pesaro, Italy; 8Medtronic Italia, Rome, Italy

Purpose: Uncontrolled ventricular rate (VR) during atrial fibrillation (AF) may
cause clinical deterioration in a population of heart failure (HF) patients who
need continuous biventricular pacing to achieve cardiac resynchronization ther-
apy (CRT). We aimed to evaluate the association between AF, uncontrolled VR
and sub-optimal CRT, defined as low biventricular pacing percentage (BIVP%).
Methods: All 1404 patients had HF, NYHA≥II, LVEF≤35% and QRS
complex≥120ms and received a CRT implantable defibrillator (CRT-D). AF oc-

currence, VR during AF and lifetime BIVP% were estimated from device data. VR
during AF was defined as uncontrolled in patients with mean VR>80 bpm and
maximum VR>110bpm.
Results: In a median follow-up of 18 months, AF was detected in 443/1404 (32%)
patients. In this sub-group of AF patients, VR during AF was uncontrolled in
150/443 (34%). Multivariate Cox regression analysis showed that age [HR=1.03,
95% confidence interval (CI=1.00-1.06), p=0.028] and uncontrolled VR [HR=1.69
(CI=1.01-2.83), p=0.046] were the only independent predictors of a clinical out-
come, composed by HF hospitalizations and deaths. The median lifetime BIVP%
was 95% (25th-75th percentile range 91%-99%). BIVP% was significantly and
inversely correlated to VR, decreasing by 7% for each 10 bpm increase in VR.
Sub-optimal CRT, defined as BIVP%<95%, was predicted by occurrence of per-
sistent or permanent AF [OR=3.77, CI=2.44-5.82, p<0.001] and uncontrolled VR
[OR=2.25, CI=1.35-3.73, p=0.002].
Conclusions: Ventricular rate during AF is uncontrolled in one third of patients
with CRT-D and is associated with HF hospitalizations and deaths and with sub-
optimal CRT (lifetime BIVP%<95%).

P889 Determinants of atrial fibrillation free survival after
cardiac resynchronization therapy

L.E. Sade, I. Atar, S. Demirtas, O. Demir, H. Corut, H. Muderrisoglu,
B. Ozin. Baskent University, Faculty of Medicine, Ankara, Turkey

Purpose: Limited data support that atrial fibrillation (AF) is reduced
after cardiac resynchronization therapy (CRT). We investigated the factors asso-
ciated with freedom from persistent or permanent AF in patients after CRT.
Method: Before and 6 months after CRT, mitral regurgitant volume, diastolic
mean mitral annular velocity, left atrial (LA) volume, ejection fraction and emptying
fraction were measured in 62 consecutive patients with sinus rhythm at baseline.
Regional peak strain in systole (Epsilon S) and late diastole (Epsilon D) from the
interatrial septum, lateral, inferior and posterior walls of the LA and from the right
atrial (RA) free wall were also measured. Standart deviation of LA regional time
delays (Ts-SD) and inter-atrial delay from time to peak strain of the LA and RA
free walls were calculated. Volume response was defined as a reduction ≥15%
in LV end systolic volume.
Results: Over 4 years of follow-up, 21 (34%) patients had persistent or per-
manent AF. AF incidence was 21% in volume responders versus 50% in non-
responders (p=0.015). Occurrence of AF was more closely related to post-CRT
parameters than the baseline characteristics (Table). From these, LA active emp-
tying fraction (p=0.02 [95%CI: 0.59 – 0.97]) and Epsilon D (p=0.03 [95%CI: 0.04
– 0.85]) were independent predictors of AF free survival after CRT.

Parameters associated with AF occurence

Baseline After CRT

No AF AF P value No AF AF P Value

LA volume index (ml/m2) 36±11 43±11 0.048 32±11 45±12 0.000
LA EF (%) 45±13 35±15 0.01 50±15 30±13 0.000
LA active emptying (%) 25±10 15±12 0.01 32±13 11±6 0.000
Ts-SD (ms) 43±24 63±32 0.01 34±19 55±26 0.001
LA mean Epsilon S (%) 17±8 13±6 NS 21±8 11±6 0.000
LA mean Epsilon D (%) 9±4 7±4 NS 11±3 6±3 0.000
RA Epsilon S (%) 34±14 31±14 NS 45±16 28±12 0.016
RA Epsilon D (%) 17±7 17±8 NS 24±11 16±8 0.016
Mitral regurgitant volume (ml) 23±14 30±16 NS 20±15 33±15 0.002
E/Ea 14±7 16±6 NS 12±4 18±7 0.001

Conclusion: Although AF is less frequent in volume responders, improvement in
LA function after CRT seems to be essential for AF free survival during long term
follow up.

P891 Ventricular rate profiles during atrial fibrillation in heart
failure patients

G. Boriani1, M. Lunati2, M. Gasparini3, M. Landolina4, A. Vado5,
D. Pecora6, M. Santini7, E. Bancala’8. 1Institute of Cardiology, Univ.
of Bologna, Bologna, Italy; 2Niguarda Ca’ Granda Hospital, Milan,

Italy; 3Clinical Institute Humanitas IRCCS, Rozzano, Italy; 4Foundation IRCCS
Polyclinic San Matteo, Department of Cardiology - University of Pavia, Pavia,
Italy; 5Santa Croce E Carle Hospital, Cuneo, Italy; 6Foundation Poliambulanza
- Institute Hospital, Brescia, Italy; 7San Filippo Neri Hospital, Rome, Italy;
8Medtronic Italia, Milan, Italy

Purpose: Atrial fibrillation (AF) is a frequent comorbidity in patients with heart
failure (HF). We aimed to evaluate the association between different profiles of
AF and uncontrolled ventricular rate (VR) in a population of HF patients who
need continuous biventricular pacing to achieve cardiac resynchronization ther-
apy (CRT).
Methods: All 1404 patients had HF, NYHA≥II, LVEF≤35% and QRS
complex≥120 ms and received a CRT implantable defibrillator (CRT-D). AF oc-
currence and VR during AF were estimated from device data.
Results: In a median follow-up of 18 months, AF was detected in 443/1404 (32%)
patients. The mean VR during AF, calculated as the average of each patient mean
VR, was 86±10bpm; while the maximum VR during AF, calculated as the average
of each patient maximum VR, was 115±15bpm. Patients were classified accord-
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ing to 5 AF profiles; 115 patients had an AF duration comprised between 10 min-
utes and 6 hours, 70 patients between 6 hours and 1 day, 57 patients between 1
day and 7 days, 154 patients between 7 days and 6 months and 47 patients suf-
fered AF episodes longer than 6 months. Attached figure shows the distribution
of mean VR during AF as a function of AF type.

Conclusions: In the studied population of patients suffering from AF and HF, the
distribution of VR tends to be wider and shifted toward high rates for paroxys-
mal forms of AF while persistent or permanent AF patients have a Gaussian-like
distribution of VR ranging between 50 and 100 bpm.

P892 Resynchronization therapy does not help heart failure
patients with a QRS duration <120 ms

B. Thibault, A. Ducharme, F. Harel, M. White, E. O’Meara, D. Roy,
M. Talajic, P. Khairy. Montreal Heart Institute, Montreal, Canada

Cardiac resynchronization therapy (CRT) is widely used in patients
with heart failure (HF) and a QRS ≥120 ms. We assessed whether patients with
HF and a QRS ≤120 ms may benefit from CRT.
Methods: A multicenter randomized double-blind clinical trial was performed.
Inclusion criteria consisted of standard indications for implantable defibrillators,
LVEF ≤35%, QRS ≤120 ms, and a 6-minute walk distance (6-MWD)≤400 me-
ters. Patients were randomized to biventricular (CRT-ON) or back-up pacing (CRT-
OFF). The primary outcome was exercise capacity determined by a constant-load
sub-maximal test performed at 75% of VO2 max. Secondary outcomes consisted
of LV size, function, and indices of dyssynchrony. A comprehensive assessment
was performed at baseline, 6, and 12 months. Adverse events were adjudicated
by a blinded committee and safety was overseen by an independent monitoring
board. The study was powered to detect a 20%improvement in the primary end-
point.
Results: The DSMB met in November 2010 when 85 (of 120 planned) patients
were randomized and recommended to prematurely terminate the study due to fu-
tility and potential harm. At 6 months, exercise duration had increased by 47±387
seconds with CRT-OFF vs. 9±364 seconds with CRT-ON (P=0.49). By 12 months,
exercise duration had increased by 32±359 seconds with CRT-OFF whereas it
had decrease dby 17±588 seconds with CRT-ON (P=0.70). A consistent pattern
was noted with 6-MWD [i.e. 12±44 (ON) vs. 0±54meters (OFF) at 6 months
(P=0.20) and 22±45 (ON) vs. -11±74 meters (OFF) at 12 months (P=0.044)]. No
difference in the change in LVEF from baseline was noted with CRT-OFF versus
ON [3±8% vs. 2±4% at 6months (P=0.28) and 1±7% vs. 5±8% at 12 months
(P=0.19)]. Similarly, changes in LV end-systolic volumes were no different at 6
(P=0.52) and 12 (P=0.15) months. Moreover, a non-significant trend in time to
worsening heart failure suggested potentially greater risk with CRT-ON (log-rank
P=0.11).
Conclusions: The LESSER-EARTH trial was prematurely interrupted due to fu-
tility. In patients with HF and a QRS≤120 ms, CRT does not improve functional
capacity nor reverse LV remodelling parameters. Moreover, CRT may be associ-
ated with worsening heart failure in this population of patients.

P893 Detrimental effect of biventricular and left ventricular
pacing in acute heart failure with narrow QRS and
mechanical dyssynchrony

E. Boe, K. Russell, E. Remme, O. Gjesdal, O.A. Smiseth, H. Skulstad.
Institute for Surgical Research, University of Oslo, Oslo, Norway

Purpose: Pacing therapy for heart failure (HF) patients with narrow QRS has
gained increasing interest. We investigated responses to biventricular pacing (BV-
Pace) and left ventricular lateral wall pacing (LVPace) in a dog model.
Methods: In 6 anaesthetised dogs with micromanometers, acute HF was induced
by microembolisation of the left main coronary artery. Segment lengths were
recorded by sonomicrometry and timing of peak systolic strain (PSS) was mea-
sured. Electrical and mechanical dyssynchrony was assessed by intersegmental
time delay (ITD) calculated by subtracting the latest from the earliest regional
measurement in each individual for intramyocardial electromyograms (IM-EMG)
and PSS, respectively. Stroke work (SW) and regional work were calculated from
pressure-volume and pressure-segment length loops. Measurements were per-
formed during baseline, HF and HF with BVPace and LVPace.

Results: Coronary microembolisation decreased SW by 37±14% (p<0.01). No
electrical dyssynchrony appeared, as ITD for IM-EMG remained unchanged.
However, ITD for PSS increased by 56±13 ms (p<0.01), indicating mechanical
dyssynchrony. During HF, LVPace and BVPace decreased SW by 18±16% and
10±8.5%, respectively (p<0.05). LVPace increased ITD for IM-EMGs by 28±15
ms (p<0.01), indicating electrical dyssynchrony. This caused a redistribution of
segmental work with a reduction in lateral wall work (smaller loop area in the
figure), and an increase in septal work (larger loop area).

Conclusion: In acute HF with normal electrical conduction and mechanical
dyssynchrony, LVPace and to a lesser degree BVPace, reduced systolic function
due to dispersion in electrical activation and a non-uniform distribution of seg-
mental work. This emphasises the importance of caution when considering CRT
for HF patients with narrow QRS.

P894 CRT does not completely reverse activation time and
sequence after acute left bundle branch block. Insights
from an experimental swine model

E. Silva1, A. Doltra1, A. Berruezo1, J. Fernandez-Armenta1 ,
M. Rigol1, N. Solanes1, A. Barcelo2, L.L. Mont1, J. Brugada1,

M. Sitges1. 1Hospital Clinico Universidad de Barcelona, Barcelona, Spain;
2Sorin Group, Barcelona, Spain

Background:.The extent, pattern and changes in myocardial activation after
Resynchronization Therapy (CRT) have been scarcely studied. Aim: To evalu-
ate changes in activation time and sequence in healthy swine at baseline, after
left bundle branch block (LBBB) and after CRT.
Methods: 7 Landrace x Large White pigs (34±2kg) with healthy hearts were
anesthetized and underwent a radiofrequency LBB ablation. An electroanatomi-
cal mapping system was used to identify the LBB. A CRT device was implanted.
Contact electroanatomical mapping was performed in all animals at baseline, af-
ter LBBB and CRT during simultaneous biventricular pacing. QRS width, endo-
cardial activation time and activation sequence were analyzed.
Results: QRS width and activation time increased after LBBB (48±5ms Vs
69±6ms and 48±6ms Vs 61±6ms, P<0.05). After CRT, QRS and activation time
decreased (69±6ms Vs 56±6ms and 61±6ms Vs 53±7ms, P<0.05). Activation
sequence was also modified. At baseline, the breakthrough was septo-basal and
time to reach lateral wall was 16±6ms.

Figure 1

After LBBB, the breakthrough remained septo-basal with a significant prolon-
gation in conduction time (28±6ms). The activation pattern was homegenously
modified in 5 hearts and only one did not show any change. After CRT, all hearts
showed similar patterns with the breakthroughs moved to a septal and antero-
lateral position. (Figure 1) Conclusions: Acute LBBB leads to changes in acti-
vation time and sequence that cannot be completely reversed by conventional
biventricular pacing.
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P895 Induction of left bundle branch block results in a septal
flash which is corrected with cardiac resynchronization
therapy in a swine model

A. Doltra1, E. Silva1, J. Fernandez-Armenta1 , A. Berruezo1,
M. Rigol1, N. Solanes1, B. Bijnens2, A. Barcelo3, J. Brugada1,

M. Sitges1. 1Hospital Clinic i Provincial, Barcelona, Spain; 2ICREA, Universitat
Pompeu Fabra, Barcelona, Spain; 3Sorin Group, Barcelona, Spain

Purpose: The presence of an abnormal septal motion known as septal flash (SF)
has been linked to a higher probability of response to cardiac resynchronization
therapy (CRT) provided this abnormal motion is corrected. Our aim has been
to study the effect induced by an acute left bundle branch block (LBBB) on in-
terventricular septum mechanics in an experimental model, as well as its acute
response to resynchronization.
Methods: 7 healthy Landrace x Largewhite pigs of 30 kgs were studied. In each
animal a LBBB was induced by radiofrequency ablation of the left bundle branch.
A CRT device was implanted. Echocardiography was performed in each animal
prior to and immediately after LBBB induction and after the onset of CRT. The
presence of SF was defined as the presence of a fast inward/outward motion of
the septum occurring during the isovolumic contraction period and its excursion
was quantified in M-mode (Figure).
Results: After ablation, a significant widening of the QRS was noted (48±5ms vs
69±6ms at baseline, p<0.05) along with a ECG pattern concordant with LBBB.
Echo also revealed the appearance of a SF, not present in the baseline study. The
onset of CRT partially corrected this abnormal motion (SF excursion 3.14±0.8
mm pre-CRT vs 1.29±0.39 post-CRT, p<0.05).

Conclusions: We have developed a swine model in which LBBB acutely induces
a SF, similar to what is observed in some humans with LBBB, and which can be
partially corrected with CRT. Identification of a SF in patients with heart failure
might be a useful parameter to predict response to CRT.

P896 The effects of CRT on the endothelial dysfunction in
heart failure

A. Capria, F. Smurra, G.B. Forleo, L. Duro, G. Panattoni, V. Minni,
G. Magliano, L.P. Papavasileiou, L. Santini, F. Romeo. Cardiology
Department, Policlinico Tor Vergata, Rome, Italy

The CRT induces reduction of mortality with a significant functional improvement
in heart failure,involving most of the selected enrolment criteria, as NYHA func-
tional class, the ECG, echocardiographic parameters or the quality of the life.
We aimed to study the role of the endothelial dysfunction in heart failure, in order
to assess the effects of the CRT on the underlying endothelial dysfunction and to
evaluate the relationships between the changes of the endothelial function and
the other usual endpoints of this treatment.
We evaluated the endothelial function by measuring with ultrasound the brachial
artery response to the flow mediated vasodilation (FMD) in 35 patients, aged
67.6±9.2yrs., with advanced heart failure, ischemic (53%) or non-ischemic (47%)
in origin; the patients showed a poor NYHA class (2.6±0.6), a reduced LVEF
(22.3±10.1), awidedQRS (160±31 msec), with increased BNP values (407±328
pg/dl) and Minnesota QoL scores (30.4±17). Thepatients showed an impaired
FMD (3.3±2.4 vs 13.7±5.3, p<0.05), with an high prevalence of endothelial dys-
function (74%), without significant differences between ischemic or non-ischemic
heart failure (3.4±2.2 vs 3.1±2.4, p = ns). The CRT induced an overt increase of
the FMD at 3 months (6.3±4.2 vs 3.3±2.4, p<0.05) andat 6 months (7.2±4.9
vs 3.3±2.4, p<0.05); 21 pts (58,3%) were classified as CRT-responders and
showed an increase of the FMD, that was significantly related with the recorded

changes in other endpoints, as the LVEF (31.0±6.1 vs 22.3±10.1, p<0.05),
NYHA class (2.0±0.7 vs 2.6±0.6, p<0.05), but not with the 6 minutes walk-
ing distance (254±43 vs 237±60mt, p = ns) or the QoL scores (26.6±12.3 vs
30.4±17, p = ns). A normal pre-treatment value of FMD or a normal endothe-
lial dysfunction after CRT is usually associated to a sustained response to the
treatment, as assessed according to the usual combined end points; on the con-
trary, a marked endothelial dysfunction, especially if characterized by basal FMD
values ≤1.9%,were associated with a persistent functional impairment and were
predictive for a poor response to the CRT treatment.
In conclusion, endothelial dysfunction is a marker of systemic disease, able to
integrate the other endpoints of the CRT treatment; in particular, an overt en-
dothelial dysfunction characterizes most of the patients with heart failure and is
potentially reverted by the CRT; most of the non-responders show the persistence
or an early recurrence of endothelial dysfunction, that is usually predictive for a
poor response to the treatment.

P897 Optimization of the systolic and diastolic regional
functions of the ischemic heart, by stimulating various
sites, in sheep

H. Hanani, E. Konyukhov, A. Shenhav, R. Shofti, A. Landesberg.
Technion, Israel Institute of Technology, Haifa, Israel

Purpose: The benefit of Resynchronization Therapy in treatment of heart failure
is widely recognized. However many patients with inhomogeneous heart do not
exhibit improvement. We hypothesize that the optimal excitation sites should be
defined based on energetic considerations/matching the mechanical demands
with the local energetic ability. Pacing can redistribute the workload in the heart; it
decreases the regional work at the pacing site and increases the loads of remote
sites. The study investigates the local and global mechanical and energetic effects
of opposing strategies: pacing in the vicinity of the ischemic zone and at a remote
site.
Methods: Myocardial infarction was created in the anteroseptal region in open
chest anesthetized sheep (n=8) by ligation of a largest marginal coronary artery.
LV volume and the ischemic region shortening were measured by sonocrystals
(Sonometrics). LV Elastance was measured by utilizing the transient vena-cava
occlusion technique. LAD and circumflex arteries flow (Transonics) and the ar-
terial and coronary sinus oxygen contents (Avox) were measured to assess the
oxygen consumption. Regional (pressure-segment length loops) and global LV
functions were assessed at baseline and after reaching a steady state with overt
myocardial infarction, during three pacing modes: normal sinus activation, an-
teroseptal and remote lateral pacing.
Results: Pacing on either site didn’t significantly affect the stroke work, at base-
line and ischemia. However, a vast decrease in the anteroseptal work was ob-
served during local pacing (-43.5%) at baseline. The anteroseptal infarction ex-
tended the local end-diastolic length (+8%), stretched the weak region during sys-
tole, decreased the local work (-49.6%), and yielded overt post-systolic shorten-
ing (PSS) in which the ischemic region generated active work during diastole. In
ischemia, anteroseptal pacing presented three favorable effects; it eliminated the
systolic stretch, significantly decreased the work of the ischemic region (-26.4%)
and diminished the PSS work (-38.6%). In contrast the remote lateral pacing had
no marked effect on the ischemic region work while increasing PSS work.
Conclusions: Pacing the weak region redistributes the workload and presents
two advantages that may promote reverse remodeling: (1) It improves the bal-
ance between regional demands and energetic capabilities, and (2) it improves
the diastolic function by reducing the wasted PSS work. The study introduces the
energetic concept of "workload redistribution" rather than the conventional elec-
trical or mechanical synchronization.

P898 Mechanical dyssynchrony deconvoluted by speckle
tracking in ischemic heart failure model

S. Yamada1, G.C. Kane1, A. Behfar1, F.W. Prinzen2, A. Auricchio3,
A. Terzic1. 1Mayo Clinic, Division of Cardiovascular Diseases and
Internal Medicine, Rochester, United States of America; 2Maastricht

University, CARIM, Department of Physiology, Maastricht, Netherlands;
3Foundation "Cardiocentro Ticino", Lugano, Switzerland

Purpose: Inhomogeneous contraction aggravates heart failure outcome, and
is treatable by cardiac resynchronization therapy (CRT). High rates of non-
responders to CRT warrant development of surrogate models to enhance un-
derstanding of cardiac dyssynchrony evolution. Current pacing or block-induced
cardiac dyssynchrony models reproduce conduction abnormalities without how-
ever recapitulating the primary substrate of cardiomyopathy. Accordingly, we here
developed a mechanical dyssynchrony model where myocardial injury was in-
troduced to deconvolute pathogenic paradigms in the context of ischemic heart
failure.
Methods: Nude mice (male, 8-12 weeks, n=48) underwent left coronary liga-
tion, microsurgically positioned at various sites to generate cohorts with or with-
out cardiac remodeling. Remodeling was diagnosed based on dilatation with wall
thinning, aneurysm formation, reduced contractility, and heart failure symptoms.
Beyond electrocardiography, mechanical dyssynchrony was monitored prospec-
tively post myocardial infraction (MI) by speckle-tracking echocardiography (30-
MHz probe, 478±10 bpm, 295±13 fps).
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Results: Speckle-based strain assessment of hearts with induced aneurysmal
remodeling demonstrated hypo/akinesis in infarcted areas and paradoxical hy-
percontractility in non-infarcted areas 1 day post MI, in conjunction with QRS pro-
longation (pre MI 10.3±0.2 ms, post MI 13.5±0.7 ms, P<0.01). Systolic stretch in
infarcted areas and reduced contractility in remote areas were detectable within
10 days, and progressed into severe dysfunctional stretch and akinesis through-
out the ventricle within 1 month. As discoordinated wall motion provoked delayed
and/or premature contraction, mechanical dyssynchrony calculated as standard
deviation of time-to-peak systolic strain progressively increased through post MI
follow-up in remodeled hearts (pre MI 5.6±1.0 ms, 1-month post MI 24.8±1.8
ms, P<0.01). In contrast, infarcted ventricles without aneurysmal remodeling
displayed limited QRS prolongation (11.8±0.4 ms), hypo/akinesis in focal area,
absence of systolic stretch in infarcted areas, and no paradoxical motion in re-
mote areas, yielding modest dyssynchrony (10.4±1.5 ms) when compared with
aneurysmal hearts.
Conclusions: Speckle tracking offers a sensitive tool to stratify the origin and
progression of mechanical dyssynchrony in a mouse infarction model in which
pathological cardiac remodeling and wall stretch with QRS prolongation were se-
lectively induced. The validated model now provides a platform to investigate dis-
ease mechanisms, improve selection for CRT, and evaluate therapeutic modali-
ties.

P899 Periodic W and AV delays optimization in cardiac
resynchronization therapy improves patients’ clinical
outcome: results from the clear study

P.P. Delnoy1, M. Lunati2, H. Nagele3, L. Padeletti4, P. Ritter5,
M. Martino6, J. Silvestre7. 1Isala Klinieken, Zwolle, Netherlands;

2Niguarda Hospital, Milan, Italy; 3Adolf-Stift, Reinbek, Germany; 4Ospedale
Careggi, Florence, Italy; 5CHU Bordeaux, Bordeaux, France; 6Sorin CRM,
Saluggia, Italy; 7Hospital Universitario La Paz, Madrid, Spain

Background: Individual and repeated programming adjustments are required to
improve patients (pts) response to Cardiac Resynchronization Therapy (CRT).
The CLEAR study investigated pts’ response rate to CRT according to optimiza-
tion procedure through a 1 year Follow Up (FU). This sub analysis focused on the
impact of CRT optimization periodicity on pts’ response rate, regardless of the
procedure.
Methods: 268 severe HF pts in sinus rhythm with left ventricular ejection frac-
tion <35%, LV end-diastolic diameter ≥30 mm/m2, QRS interval >150 ms or
>120 ms with ≥2 echocardiographic indications of mechanical dyssynchrony,
were implanted with a device featuring Peak Endocardial Acceleration (PEA)
sensor (73.1±9.9 years, Male 63%, NYHA 3.0±0.3, LVEF 27.1±8.1%, Idio-
pathic/ischemic/valvular/other: 46%/39%/8%/8%). They were randomly assigned
to CRT optimized either automatically with PEA (providing automatic VV configu-
ration, VV and AV delays optimization) or with standard medical practice for a 1
year FU. Pts’ clinical status was defined as improved or worsened/stable, based
on a composite criterion (death, hospitalization for HF, NYHA class and Quality of
Life (QOL)). This sub-analysis focused on pts periodically optimized at each visit
(discharge, 3 and 6 months) versus the others.
Results: The analysis included 66 pts with periodically optimized therapy (Group
1) and 66 matched patients whose CRT was insufficiently optimized (Group 2).
The average length of FU was 367±50 days in Group 1 and 355±92 days in
Group 2. Significantly more pts (85%) responded to CRT in Group 1 than in
Group 2 according to the composite endpoint (62%; p=0.0031). Event rates for
combined death and hospitalization for HF were significantly lower in Group 1
than in Group 2 (9% vs. 29%; p=0.0039). Periodically optimized CRT led to sig-
nificantly greater improvements in NYHA class (p=0.0043) than non-periodically
optimized therapy. There were no significant differences between the groups in
the degree of improvements in QOL.
Conclusions: Periodically optimized CRT was associated with significantly im-
proved clinical outcome in pts than non-periodically optimized therapy. This con-
firms the need for an automatic CRT optimization procedure, which would remain
operator independent, time saving and cost effective.

P900 Understanding CRT effects: 2D speckle tracking
imaging to monitor the changes in LV systolic
activation patterns in responders and non-responders
to CRT

D. Auger, U. Hoke, J. Thijssen, K.H. Yiu, S.H. Ewe, T.G. Witkowski,
D.P. Leong, M.J. Schalij, J.J. Bax, V. Delgado. Leiden University

Medical Center, Department of Cardiology, Leiden, Netherlands

Purpose: Cardiac resynchronization therapy (CRT) induces left ventricular (LV)
reverse remodeling by synchronizing LV segmental mechanical activation. We
investigated the changes in segmental LV activation after CRT and related them
to CRT response.
Methods: A total of 292 severe heart failure patients (mean age 65±10 years,
77% male) underwent baseline echocardiographic assessment of LV volumes
and LV ejection fraction (LVEF). Time-to-peak systolic radial strain was measured
for each 6 midventricular LV segments with speckle tracking strain imaging. More-
over, the time difference between the peak radial strain of the anteroseptal and
the posterior segments was calculated to obtain LV dyssynchrony. After 6 months

of CRT, LV volumes, segmental LV mechanical activation timings and LV dyssyn-
chrony were re-assessed. Response to CRT was defined as a ≥15% decrease in
LV end-systolic volume at 6 months follow-up.
Results: Responders (n=177) experienced LV resynchronization (LV dyssyn-
chrony from 200±127ms before CRT to 85±86ms 6 months after CRT; P<0.001)
by earlier activation of the posterior segment (438±141ms to 394±132ms;
P=0.001) and delayed activation of the anteroseptal segment (295±155ms to
407±138ms; P<0.001). On the contrary, non-responders (n=115) experienced
worsening of LV dyssynchrony (from 106±86ms before CRT to 155±112ms
6 months after CRT; P=0.001) with an earlier activation of posterior wall
(391±139ms to 355±136ms; P=0.039) that did not match the delayed anterosep-
tal activation (360±148ms to 415±122ms; P=0.001).

Conclusion: Responders to CRT experienced LV resynchronization through bal-
anced lateral and anteroseptal activations. Non-responders showed induction of
LV dyssynchrony by earlier lateral wall activation and non-compensatory delayed
septal wall activation.

P901 Intrinsic properties of echocardiographic
dyssynchrony parameters determine their (in)ability to
predict response to cardiac resynchronization therapy

J. Lumens1, G.E. Leenders2 , M.J. Cramer2, B.W.L. De Boeck3,
P.A. Doevendans2 , F.W. Prinzen1, T. Delhaas1. 1Maastricht University,

Cardiovascular Research Institute Maastricht (CARIM), Maastricht, Netherlands;
2University Medical Center Utrecht, Department of Cardiology, Utrecht,
Netherlands; 3Kantonsspital Luzern, Luzern, Switzerland

Background: Multicentre studies highlight the lack of predictive power of tradi-
tional echocardiographic dyssynchrony (DYS) parameters to predict response to
cardiac resynchronization therapy (CRT) and attribute it mostly to measurement
variability.
Purpose: Investigate whether intrinsic properties can also explain the inability of
echocardiographic DYS parameters to predict CRT-response.
Methods: In 90 CRT-candidates (LVEF 19±6%; QRS 170±22ms), traditional
DYS parameters (septal-to-lateral peak shortening delay [Strain-SL], interventric-
ular mechanical dyssynchrony [IVMD] and septal-to-posterior wall motion delay
[SPWMD]) and one novel parameter (septal systolic rebound stretch [SSRS])
were quantified using their original definitions. CRT-response was quantified as
6-months %-change of left ventricular (LV) end-systolic volume (ESV). A mul-
tiscale computer model of the cardiovascular system (CircAdapt) was used to
simulate cardiac mechanics under a wide range of pathophysiological conditions:
153 simulations with random variation of ventricular dyssynchrony (delayed septal
and LV free wall activation) and contractility. CRT was simulated by restoring syn-
chronous ventricular activation. Simulated DYS parameters and CRT-response
were obtained as in patients.
Results: In patients and simulations (Figure), traditional DYS parameters showed
impaired relations with CRT-response due to either data clustering (Strain-SL), a
broad relation spectrum (IVMD), or insensitivity to dyssynchrony (SPWMD). In
contrast, SSRS showed an almost perfect linear relation in simulations and the
best prediction in patients.

CRT-response vs Dyssynchrony parameters.

Conclusion: Besides measurement variability, intrinsic properties explain poor
predictive performance of traditional DYS parameters. SSRS is an attractive al-
ternative with favourable inherent behaviour.
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P902 Impact of systolic dyssynchrony on left anterior
descending coronary artery flow in patients receiving
cardiac resynchronization therapy

F. Fang1, J.Y.S. Chan1, J. Sanderson1, Q. Zhang2, G.W.K. Yip1,
S.H. Sung3, X.X. Luo1, J.P. Sun1, C.M. Yu1. 1Division of Cardiology,

Dept of M&T, PWH; HEART Centre; IVM, CUHK; SIAT (Shenzhen), Hong Kong,
China, People’s Republic of; 2Department of Cardiology, West China Hospital,
Chengdu, Sichuan, China, People’s Republic of; 3Department of Medicine, Taipei
Veterans General Hospital, Taipei, Taiwan

Purpose: Cardiac resynchronization therapy (CRT) re-coordinates the timing of
left ventricular (LV) contraction in the failing heart. However, it is not clarified
whether this is related to the improvement of myocardial blood flow. The aim of
this study is to examine the impact of systolic dyssynchrony on coronary artery
flow in patients receiving CRT.
Methods: Twenty-nine CRT responders (defined as 10% reduction in LV end-
systolic volume at 3-month follow up) were studied. Echocardiography was per-
formed at 3 randomly programmed pacing modes (sinus rhythm, right ventricular
[RV] pacing and biventricular [BiV] pacing). Coronary flow velocity was recorded
with transthoracic Doppler echocardiography at the distal-portion of left anterior
descending coronary artery (LAD) and diastolic velocity time integral (VTI) and
duration were measured. Myocardial systolic (LV-Sm) and early diastolic (LV-Em)
velocities were measured and systolic dyssynchrony was assessed by the stan-
dard deviation of time to peak systolic velocity of the 12 LV segments (Ts-SD).
Results: Coronary flow velocity can be obtained in all patients. Both LAD coro-
nary VTI and flow duration were significantly greater during BiV pacing when
compared with either sinus rhythm or RV pacing (all p<0.05) (Table). Systolic
dyssynchrony was decreased during BiV pacing while myocardial systolic (LV-
Sm) and diastolic (LV-Em) function were improved during BiV pacing. The LAD-
VTI correlated with Ts-SD (r= -0.53, p<0.05), LV-Sm (r=0.41, p<0.05) and LV-Em
(r=0.38, p<0.05).

Parameters Sinus rhythm RV pacing BiV pacing

Heart rate, beat/minute 69±11 70±11 66±11
LAD VTI, cm 11.6±4.3 9.7±3.8* 14.9±4.3*†

LAD duration, ms 491±106 447±114* 560±95*†

Ts-SD, ms 45±17 59±19* 36±20*†

LV-Sm, cm/s 3.25±0.91 2.48±0.79* 3.91±0.62*†

LV-Em, cm/s 2.84±0.75 1.87±0.78* 3.15±0.81*†

*p<0.05 vs. sinus rhythm; †p<0.05 vs. RV pacing.

Conclusion: Improvement of coronary flow was observed during BiV pacing. This
is correlated with systolic dyssynchrony.

P903 The effect of cardiac resynchronization therapy and of
atrioventricular delay optimization on
mechanoenergetic efficiency: simply, a better value for
money

A. Kyriacou, P. Pabari, I. Wright, R. Cornellussen, S. Sen, J. Mayet,
N. Peters, P. Kanagaratnam, Z. Whinnett, D.P. Francis. St Mary’s

Hospital and Imperial College, International Centre for Circulatory Health,
London, United Kingdom

Background: The acute mechanoenergetic effects of optimization of atrioven-
tricular (AV) delay of cardiac resynchronization therapy (CRT) are not known. We
studied these invasively, in a contemporary cohort of patients.
Methods: Eleven patients with systolic heart failure (EF 26±6%) and left bundle
branch block (LBBB, QRS 175±17 ms) underwent measurements of left ventric-

ular (LV) pulse pressure, aortic flow velocity and myocardial oxygen consumption
(MVO2) at four pacing states: biventricular pacing at AV 40ms (BiV-40), AV 120
ms (BiV-120) and at the individualised haemodynamic AV optimum (BiV-Opt; and
at LBBB. Heart rate was fixed by atrial pacing.
Results: BiV-120, relative to LBBB, increased LV pulse pressure (11±2%,
p=0.001) and aortic flow (11±3%, p=0.004), but increased MVO2 (12±5%,
p=0.03).
BiV-Opt, relative to AV120, further increased LV pulse pressure (2±1%, p=0.034)
and aortic flow (3±1%, p=0.019). MVO2 trended up by 3±3% (p=NS).
Mechanoenergetics at BiV-40 were no different from LBBB (p=NS).
The 4 pacing states lay on a straight line for �pressure against �flow, r=0.99
(p<0.01). Moreover, �external work (�pressure × �flow) correlated with �

MVO2, r=0.99 (p<0.01), with slope 1.71±0.03, significantly greater than 1
(p<0.05).
Conclusions: During acute biventricular pacing, optimisation of AV delay in-
creases in both external cardiac work done and myocardial oxygen consump-
tion. However, the increase in cardiac work is ∼70% greater than the increase in
oxygen consumption, signifying an improvement in cardiac efficiency.

P904 Prospective evaluation of echocardiographic
dyssynchrony parameters for prediction of reverse
remodeling in cardiac resynchronization therapy

K. Sedlacek, D. Cerna, M.K. Predovski, T. Marek, J. Kautzner. IKEM,
Prague, Czech Republic

Purpose: The aim of this study was to prospectively study the role of various
echocardiographic measures of mechanical dyssynchrony in predicting reverse
remodeling in patients with heart failure indicated for cardiac resynchronization
therapy (CRT).
Methods: Between 2006 and 2010, 118 consecutive candidates of CRT (60 with
ischemic dilated cardiomyopathy – IDCM, and 58 with nonischemic dilated car-
diomyopathy – NIDCM) were examined by a single experienced operator us-
ing a complex echocardiographic protocol, including diastolic filling time, inter-
ventricular delay (IVD), septal flash (SF), apical and whole heart rocking, time
from onset of QRS to peak systolic velocity in four basal segments by tissue
Doppler imaging (TDI), and evidence of restrictive filling. A change in left ventric-
ular end-diastolic diameter (LVEDD) at one year of follow-up was used as a pa-
rameter of reverse remodeling. Positive response to CRT at one year was defined
as a composite endpoint of echocardiographic reverse remodeling, improvement
in NYHA class, reduction of mitral regurgitation, and freedom from major cardio-
vascular adverse events.
Results: The mean reduction of LVEDD was 2.7±4.7 mm, p<0.001 (2.0±4.36
mm in IDCM and 3.59±5.3 mm in NIDCM, p=0.09 for difference between the
subroups). A total of 75% of patients were classified as responders based on the
composite endpoint. In the whole study cohort, reduction of LVEDD was predicted
by the magnitude of IVD (p<0.0001) and the presence of SF (p=0.007), but not by
diastolic filling time, TDI, or by apical and whole heart rocking. In contrast, LVEDD
was negatively influenced by restrictive filling (p=0.008). In the IDCM subgroup,
only IVD remained a significant predictor of reverse remodeling (p=0.008). In the
NIDCM subgroup, SF and IVD remained highly predictive of reverse remodeling
(p=0.006, and p=0.005, ‘respectively). However, all dyssynchrony parameters had
poor test statistics (e.g., ROC AUC 0.76; sensitivity 0.70; specificity 0.75 for IVD).
Conclusion: In a consecutive population of CRT candidates, the likelihood of
reverse remodeling was associated with the presence of SF and with increasing
IVD. This association was more pronounced in the NIDCM subgroup. Conversely,
restrictive filling reduced the likelihood of reverse remodeling. However, these
echocardiographic parameters would fail as valid diagnostic tests in predicting
presence or absence of reverse remodeling in patients treated with CRT.

P905 A mechanism-based approach results in better
identification of responders to cardiac
resynchronization therapy: a multivariate comparison

A. Doltra1, L. Mont1, B. Bijnens2, D. Penela1, E. Silva1, A. Berruezo1,
J.M. Tolosana1, A. Castel1, J. Brugada1, M. Sitges1. 1Hospital Clinic

i Provincial, Barcelona, Spain; 2ICREA, Universitat Pompeu Fabra, Barcelona,
Spain

Purpose: A mechanism based approach based on identifying parameters
amenable to be corrected with cardiac resynchronization therapy (CRT) (the pres-
ence of a Septal Flash (SF), abnormal ventricular filling (AVF) or exagerated in-
terventricular dependence) has been reported as a useful method for a better
selection of candidates. The aim of our study is to test this approach against
other proposed parameters for prediction of response in a multivariate analysis.
Methods: We included 140 CRT patients (age 68±9, mean QRS 165±35, mean
ejection fraction (EF) 24±6%). Patients were clinically and echocardiographically
evaluated at baseline and after 12 months follow-up (FU). Response to CRT was
defined as reduction of LV end-systolic volume (LVESV) ≥ 15%. Uni and multi-
variate analysis were performed.
Results: The variables included in the univariate analysis are summarized in
Table. At multivariate analysis, the only variable that was independently related to
response was the presence of a mechanism amenable to be corrected with CRT
(RR 22.95 (95% CI: 7.6-69.6). Neither QRS, NYHA functional class IV, baseline
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Table 1

Responders Non-responders P (univariate)
N=73 (52.1%) N=67 (47.9%)

NYHA FC IV N (%) 4 (5.5%) 12 (17.9%) <0.05
Minnesotta QoL score 40±18 45.3±20.4 n.s.
Creatinine (mg/ml) 1.2±0.4 1.4±0.6 <0.05
QRS (ms) 170±36.5 159.4±31.6 n.s.
AF N (%) 20 (27.4%) 25 (37.3%) n.s.
LVEDV (ml) 265.1±91.6 274.2±84.7 n.s.
LVESV (ml) 203.9±78 217.3±83.5 n.s.
LVEF (%) 23.9±6.2 23.3±6.1 n.s.
Septal-to-lateral delay (ms) 65.4±47.2 70±50.5 n.s.
Any mechanism N (%)* 69 (94.5%) 30 (44.8%) <0.05

*Independent predictor at multivariate analysis. FC: functional class; QoL: quality of life; LVEDV:
LV end-diastolic volume.

creatinine level, the presence of atrial fibrillation (AF), LV volumes or LVEF were
independent predictors of response in our population.
Conclusions: The presence of a mechanism amenable to be corrected with CRT
is associated with a high likelihood of response to this therapy. A selection of
candidates to CRT based in this parameter could have better results than the
current recommended criteria.

P906 Septal strain patterns reveal ventricular asynchrony
and regional differences in contractility in cardiac
resynchronization therapy candidates

G.E. Leenders1 , J. Lumens2, M.J. Cramer1, B.W.L. De Boeck3,
P.A. Doevendans1 , T. Delhaas2, F.W. Prinzen2. 1University Medical

Center Utrecht, Utrecht, Netherlands; 2Maastricht University, Cardiovascular
Research Institute Maastricht (CARIM), Maastricht, Netherlands; 3Kantonsspital
Luzern, Luzern, Switzerland

Introduction: Response to cardiac resynchronization therapy (CRT) is believed
to depend both on asynchrony and (regional) contractility. Asynchronous heart
failure is associated with a complicated sequence of systolic shortening and
stretching of the interventricular septum.
Purpose: Investigate whether this septal strain pattern (SSP) can delineate asyn-
chrony and additional differences in regional contractility and thereby predict CRT
response.
Methods: In 132 CRT-candidates, SSP was assessed by speckle tracking echo-
cardiography. CRT response was quantified by 6-months left ventricular (LV) ejec-
tion fraction (LVEF) improvement. To investigate the effects of asynchrony and (re-
gional) myocardial contractility on SSP, we utilized the CircAdapt computer model
of the human heart and circulation.
Results: In the patients (LVEF 19±6%; QRS 170±23ms), three characteris-
tic SSPs were identified (Fig: upper panels): SSP-1=double-peaked shortening
(n=28); SSP-2=early systolic shortening followed by prominent stretching (n=34);
and SSP-3=pseudonormal shortening with subtle late systolic stretch (n=70).
SSP-3 revealed more scar (2 [2-5] segments) compared to SSP-1 and SSP-2
(both 0 [0-1], p<0.05). Similar SSPs were obtained with the model (Fig: lower
panels). Imposing asynchrony alone (i.e., time of activation of right ventricular free
wall- septum-LV free wall: 0-25-75 ms) resulted in SSP-1. This transformed into
SSP-2 by simulating septal hypocontractility and into SSP-3 by imposing global LV
hypocontractility. Improvement of LVEF was most pronounced in SSP-1 (13±9%)
followed by SSP-2 (8±7%) and SSP-3 (3±7%), all p<0.05.

Conclusions: Septal strain patterns reveal the presence of ventricular asyn-
chrony and regional differences in contractility in CRT candidates and thereby
predict CRT response.

P907 Effect of cardiac resynchronization therapy on phasic
coronary flow pattern and microvascular resistance in
patients with non-ischemic cardiomyopathy

M. Itoh1, T. Shinke2, A. Yoshida1, A. Kozuki2, A. Takei1, M. Takami1 ,
K. Imamura1, R. Matsumoto1, A. Suzuki1, K. Hirata2. 1Kobe

University, Arrhythmia Center, Department of Internal Medicine, Div. of
Cardiovascular Medicine, Kobe, Japan; 2Kobe University Graduate School of
Medicine, Department of Cardiology, Kobe, Japan

Purpose: Left bundle branch block (LBBB) and permanent right ventricular pac-

ing induce mechanical dyssynchrony, which leads to deterioration of coronary
flow dynamics. This study sought to examine the effect of cardiac resynchroniza-
tion therapy (CRT) on coronary circulation.
Methods: 17 patients with non-ischemic cardiomyopathy (67.1±10.3 years old,
14 males, NHYA class 3.1±0.3, QRS duration 175±22ms and EF 30.2±10.5%,
LBBB in 9 and complete AV block (CAVB) in 8) were enrolled. One week after
CRT, coronary flow velocity and pressure in left anterior descending coronary
artery were measured invasively, before and after adenosine triphosphate ad-
ministration, during 2 programming modes: atrial pacing in patients with LBBB
or sequential atrial and right ventricular pacing in patients with CAVB (Control),
and sequential atrial and biventricular pacing (BiV). We measured hyperemic mi-
crovascular resistance index (HMR, coronary pressure divided by hyperemic av-
erage peak velocity (APV)) and phasic coronary flow pattern.
Result: Baseline APV were significantly higher at BiV compared with Control
(26.4±8.8 cm/s vs. 23.1±6.4 cm/s; P=0.01). And HMR was lower at BiV com-
pared with Control (1.51±0.42 vs. 1.75±0.35; P=0.007). Phasic coronary flow
parameters were significantly higher at BiV compared with Control (33.0±12.0
cm/s vs. 27.3±7.5 cm/s for diastolic velocity, 19.4±6.8 cm/s vs. 15.9±3.7 cm/s
for diastolic VTI, 20.4±9.9 cm/s vs. 14.8±9.4 cm/s for acceleration; P<0.05).In
contrast, no significant changes were observed in systolic velocity, systolic VTI,
systolic time, diastolic time, and deceleration.

Figure 1. Method to measure coronary flow pattern.

Conclusion: CRT has a beneficial effect on phasic coronary flow circulation
through reduction in microvascular resistance.

P908 Prognostic index derived from clinical and
contrast-enhanced cardiovascular magnetic resonance
after cardiac resynchronization therapy

A. Valle-Munoz1, J. Estornell-Erill2, M. Corbi-Pascual1, J. Jimenez-
Bello3, A. Pirola3, L. Perez-Bosca3, E. Lucas-Inarejos3 , V. Palanca3,

A. Quesada-Dorador3 , F. Ridocci Soriano3. 1Complejo Hospitalario Universitario,
Albacete, Spain; 2ERESA.Consorcio Hospital General Universitario, Valencia,
Spain; 3Hospital General Universitario de Valencia, Valencia, Spain

Purpose: Cardiac resynchronization therapy (CRT) reduces long-term morbidity
and mortality in patients with moderate or severe heart failure and markers of car-
diac dyssynchrony, but not all patients respond to a similar extent. Many baseline
characteristics associated with heart failure may influence prognosis after CRT.
We aimed to develop a prognostic risk index of cardiovascular events after CRT.
Methods and results: We included in a prospective cohort study 131 patients
with heart failure (New York Heart Association class III or IV, LVEF<35% and
QRS>120ms) who underwent CRT. All patients underwent assessment of risk
factors, echocardiography variables including dyssynchrony, and cardiovascular
magnetic resonance (CMR) measures of myocardial scarring (late gadolinium-
enhancement (LGE) before implantation. Clinical events were assessed after a
median follow-up of 842 (interquartile range 541-1265) days. At follow-up, 16/131
(12%) of patients died from cardiovascular causes, 67/131 had any cardiovas-
cular events (cardiovascular mortality, heart failure hospitalization or arrhythmic
event). In Cox proportional hazards analyses, presence of atrial fibrillation, non-
optimized treatment (p<0.0001) and both- ischemic-type and nonischemic-type
patterns of LGE emerged as independent predictors of cardiovascular events.
The prognosis index (PI), derived from these variables combined, emerged as a
powerful predictor of cardiovascular events. Cardiovascular events in patients with
the high PI were 17.3 times higher (95% CI 10.11-34.12) compared to patients
with a low PI.
Conclusion: The prognostic index,derived from clinical variables, myocardial
scarring by LGE-CMR and presence of atrial fibrillation before implantation, is
a powerful predictor of cardiovascular events after CRT
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P909 Myocardial contractile reserve and mitral insufficiency
during dobutamine stress echocardiography predict
response to cardiac resynchronization therapy

R. Camporotondo, R. Rordorf, S. Pica, C. Raineri, E. Chieffo,
M. Landolina, L. Scelsi, S. Savastano, S. Ghio, M. Previtali.

Department of Cardiology, Fondazione IRCCS Policlinico San Matteo, Pavia,
Italy

Purpose: It has been suggested that left ventricular (LV) myocardial contrac-
tile reserve evaluated by means of dobutamine stress echocardiography (DSE)
may be useful in the selection of responders to cardiac resynchronization therapy
(CRT). Increase in LV performance and decrease in LV volume during DSE can
lead to a reduction in the degree of mitral regurgitation (MR). Whether the degree
of MR during DSE has a role in the identification of responders to CRT is still
unsettled.
Methods: 24 pts with heart failure (age 59±10, NYHA class 2.6±0.5, LVEF
26±8%, QRS 158±16 ms, ischemic etiology 20%) underwent echocardiography
at baseline, during low-dose dobutamine (5-10-20 mcg/kg/min) and 6 months af-
ter CRT. MR was graded semiquantitatively from 0 (null) to 4 (severe) with color
flow Doppler images (jet area/left atrial area). The presence of septal flash was
evaluated both at baseline and during DSE. LV dyssynchrony was defined as
a time delay >130 msec between the anteroseptal and posterior segments at
speckle tracking radial strain analysis. Response to CRT was defined as a reduc-
tion ≥15% in LV end-systolic volume (ESV) at 6 months.
Results: At 6 months after CRT 14/24 pts (58%) turned out to be responders.
Compared to non responders, during DSE responders to CRT had a greater ab-
solute increase in LVEF (10±7% vs 1±4% units, P=0.001) a greater relative re-
duction in LVESV (30±22% vs -0.1±13%, P<0.001) and were more likely to show
septal flash (71% vs 20%, P=0.03). Of note, the degree of MR was similar at base-
line in responders as compared to non-responders (1.3±1.0 vs 1.5±0.8), but it
was significantly lower during DSE (0.6±0.6 vs 1.4 vs 0.5, P<0.01); such a differ-
ence in MR degree was maintained at 6 months follow-up (0.4±0.6 vs 1.4±0.8,
P<0.01). Based on ROC curve analysis an absolute increase in LVEF≥5.5% and
a relative decrease in LVESV≥8.5% during DSE were found to be the best pre-
dictor of response (AUC= 0.84, P<0.01 and AUC=0.88, P<0.01, respectively).
At univariate analysis an absolute increase in LVEF≥5.5%, a relative reduction in
LVESV≥8.5%, septal flash, and the degree of MR during DSE together with basal
LV dyssynchrony were found to be significant predictors of response to CRT. At
multivariate analysis an increase in LVEF≥5.5% (P=0.01), a relative reduction in
LVESV≥8.5% (P=0.01) and the degree of MR during DSE (P=0.02) remained
independent predictors of response to CRT.
Conclusions: In heart failure patients myocardial contractile reserve and mitral
insufficiency during DSE are significant independent predictors of response to
CRT.

P910 The value of dobutamine stress echocardiography in
prediction of volumetric response to resynchronization
therapy in chronic heart failure patients. The lessons
from multicenter study-VIACRT

T. Kukulski1, M. Szulik1, C. Wojciechowska2 , K. Wita3, Z. Gasior4,
J. Kasprzak5, H. Szwed6, W. Sinkiewicz7, I. Kowalik6, E. Plonska-Gosciniak8 .
1Dpt of Cardiology Congenital Heart DiseaseS and Electrotherapy, Zabrze,
Poland; 2Medical University of Silesia, 2nd Department of Cardiology, Zabrze,
Poland; 3Gornoslaski Osrodek, Dept. of Cardiology, Katowice, Poland; 4Dpt of
Cardiology, Silesian Medical University, Katowice, Poland; 5Medical University
of Lodz, Department of Cardiology, Lodz, Poland; 6Institute of Cardiology,
Warszawa, Poland; 7NCU, Collegium Medicum, Department of Clinical Bases of
Physiotherapy, Bydgoszcz, Poland; 8Pomeranian Medical University, Szczecin,
Poland

Rationale: It has been hypothesized that recognition of viable left ventricular my-
ocardium in CRT candidates is one of the major predictors of favourable response
to resynchronization therapy. Low Dose Dobutamine Stress Echocardiography
(LDSE) has a potential to detect contractile reserve in both paced myocardial
regions as well as in remote myocardium.
Aim of the study: To determine prognostic role of LDSE in predicting outcome
post CRT device implantation.
Methods: 116 (93males) patients at the age of 66 years with clinically stable
chronic heart failure (NYHA class II-12,9%;III-75.9%; IV-11,1%) were enrolled
prospectively into this trial. Ischemic origin of LV dysfunction was recognized
in 65% of patients. Baseline EDV was 249±97 ml, EF 24±6%, QRS 164±23
ms. Low dose dobutamine (DOB) protocol (mean max DOB dose – 21,5±4,4

Table 1

6 weeks fup �WMSI >20%; �WMSI >20%;
�EF >20%, >2 segments �EF >20%, >4 segments

R(–) R(+) R(–) R(+)

�EF by 10% 36,4% 63,2% 37,5% 66,7%
p=0.16 p=0.05

�ESV by 15% 18% 50% 19% 54,8%
p=0.08 p=0.01

�NYHA by >1 class 73% 67% 67% 70%
p=1.0 p=0.9

ug/kg/min) was used during pre implantation evaluation of patients. The end
points of positive response to DOB stimulation (R+) were defined as follows:
WMSI↓ by >20%, EF ↑ by 20%, improved contractility in ≥ 2 LV segments, im-
proved contractility in ≥ 4 segments. Overall response to CRT after 6 weeks was
defined as follows: EF ↑ by 10% or, ESV↓ by 15% or NYHA↓ by 1 class.
Results: The response rate in this cohort of patients was 82%. Results of LDSE
are presented in Table 1.
Conclusions: Dobutamine induced improvement of contractility in 4≥ LV seg-
ments but not �WMSI or �EF turned out to be the only predictor of favourable
volumetric response following CRT. Clinical response (� NYHA) was not pre-
dicted by LDSE.
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913 Selective disruption of the CD40L/Mac-1 interaction by a
small peptide inhibitor mimicking the EQLKKSKTL motif
attenuates inflammation and atherogenesis in mice

D. Wolf1, A. Wiedemann1, J. Hohmann2, I. Hilgendorf1, P. Stachon1,
F. Willecke1, P. Libby3, C. Bode1, K. Peter2, A. Zirlik1. 1Albert-Ludwig

University of Freiburg, Department of Cardiology and Angiology, Freiburg,
Germany; 2Baker IDI Heart and Diabetes Institute, Melbourne, Australia;
3Harvard Medical School, Brigham and Women’s Hospital, Cardiovascular
Division, Boston, United States of America

Background: CD40L is an established marker and mediator of inflammatory dis-
ease, such as atherosclerosis. We recently reported that CD40L does not me-
diate its pro-atherogenic functions via its classic receptor CD40 and proposed
the leukocyte integrin Mac-1 as alternate receptor. Here, we characterized this
interaction, designed an inhibitory peptide, and tested whether this peptide limits
inflammation and atherogenesis in mice.
Methods and results: CD40L concentration-dependently bound to the recom-
binant Mac-1 I-domain in solid phase binding assays (Kd∼66nM). Employing a
peptide mapping strategy, we identified the motif EQLKKSKTL, an exposed loop
between the α1 helix and the β sheet B on Mac-1 as binding site for CD40L.
A linear peptide mimicking this sequence, M7, inhibited the adhesion of mono-
cytic THP-1 cells to immobilized CD40L as well as the binding of CD40L to
human monocytes and the I-domain. cM7, a cyclisized version optimized for in
vivo use, inhibited the adhesion of Mac-1-transfected CHO cells to immobilized
CD40L, but not to the Mac-1 ligands GPIbα and ICAM-1 in the flow chamber. In
vivo, cM7 significantly reduced accumulation of thioglycollate-elicited leukocytes
in the peritoneal cavity in wild-type but not in CD40L-/- mice, whereas treatment
with the control peptide scM7 had no effect. Also, cM7 significantly impaired in-
flammatory cell recruitment in vivo in intravital microscopy. Leukocyte rolling and
adhesion decreased by 40±11% and 24±7% compared with scM7 (N=12 per
group). Finally, LDLR-/- mice consuming a high cholesterol diet for 20 weeks
treated with intraperitoneal injections of cM7 three times a week developed up
to 21±6% smaller atherosclerotic lesions compared with scM7 (N=14 per group).
Macrophage and lipid content of atherosclerotic plaques decreased by 39±6%
and 32±5%, respectively, while numbers of smooth muscle cells and collagen
content increased up to 88±26% and 38±9%, respectively, characteristics asso-
ciated with more stable plaques in humans. Furthermore, cM7 did not interfere
with CD40L-CD40 binding in vitro and CD40L/GPIIb/IIIa-mediated thrombus for-
mation in vivo
Conclusions: We present the novel finding that CD40L promotes inflamma-
tion and atherogenesis by interaction with the leukocyte integrin Mac-1. cM7, a
small peptide, specifically inhibiting this interaction, might represent a novel anti-
inflammatory treatment for atherosclerosis.

914 A novel drug-like inhibitor of plasma membrane calcium
ATPase isoform 4 (PMCA4) is efficacious in the
prevention and treatment of cardiac hypertrophy in vivo

R.R.E. Abou Leisa, T.M.A. Mohamed, D. Oceandy, S. Prehar, M. Zi,
F. Baudoin, E.J. Cartwright, L. Neyses. Univeristy of Manchester,

Cardiovascular Research Group, Biomedical Sciences, Manchester, United
Kingdom

Currently there are few effective anti-hypertrophic agents available to treat cardiac
hypertrophy and failure. Recently, our group showed that PMCA4 knockout mice
showed a reduced response to hypertrophic stress prompting us to hypothesise
that a novel PMCA4 specific inhibitor would modify the development of cardiac
hypertrophy.
A library of 1280 medically optimised compounds was screened using a novel in
vitro assay which measures the Ca2+ dependent ATPase activity of PMCA4. The
compound AP2 was identified, which inhibited PMCA4 activity with high affinity
(IC50=300 nM), but not related ATPases. In isolated neonatal rat cardiomyocytes,
AP2 showed dose dependent inhibition of phenylephrine-induced hypertrophy.
In vivo studies showed that AP2 (5mg/kg body weight/day IP) significantly re-
duced the development of pressure-overload induced hypertrophy in wild type
mice following 2 weeks transverse aortic constriction (TAC) (heart weight/tibia
length (HW/TL) (mg/mm): sham, 5.5±0.3; vehicle treated TAC, 8.7±0.2; AP2
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treated TAC, 7.0±0.5; n=10 in each group, p<0.01). A significant reduction in
the expression of the hypertrophic markers ANP and BNP and, importantly, in
the percentage of fibrosis was observed in these mice compared with controls. In
addition, AP2 treatment significantly reversed pressure overload induced hyper-
trophy following 3 weeks TAC (HW/TL (mg/mm): sham, 5.7±0.3; vehicle treated
TAC mice, 9.1±0.6; AP2 treated TAC mice, 7.09±0.3; n=5 in each group, p<0.01).
AP2 treatment led to a significant reduction in the expression of the bona fide cal-
cineurin target RCAN1.4 and a reduction in NFAT phosphorylation level in vivo
and NFAT transcriptional activity in vitro. To determine the specificity of AP2 ac-
tion, PMCA4 knockout mice were subjected to TAC and then treated with AP2;
this treatment showed no additional regression of hypertrophy over and above
PMCA4 knockout mice alone.
In conclusion: We have identified AP2 as a novel and specific inhibitor of
PMCA4 both in vitro and in vivo. Genetic deletion and pharmacological inhibition
of PMCA4 significantly reduces the hypertrophic response to pressure overload
likely through inhibition of calcineurin/NFAT signalling. Importantly, AP2 has drug-
like properties thus laying the basis for a novel potential approach to the treatment
of cardiac hypertrophy and failure.

915 Generation of patient-specific induced pluripotent stem
cells from plucked hair follicle-derived keratinocytes

K. Streckfuss-Boemeke1, V. Lorenz2, M. Tiburcy3, M.P. Schoen2,
W.H. Zimmermann3, G. Hasenfuss1, K. Guan1. 1Heartcenter, Dept.
of Cardiology und Pneumology, Georg-August-University of Göttingen,

Göttingen, Germany; 2Dept. of Dermatology, Venerology und Allergology,
Georg-August-University of Göttingen, Göttingen, Germany; 3Heartcenter, Dept.
of Pharmacology, Georg-August-University of Göttingen, Göttingen, Germany

The recent discovery of reprogramming of human somatic cells to induced
pluripotent stem (iPS) cells provides a unique opportunity for generation of
patient-specific cells for use in regenerative medicine, heart disease model, and
drug screening. However, most iPSC lines described in previous studies have
been isolated from skin fibroblasts or other cell types that require surgical inter-
vention for their isolation. Therefore, an alternative cell source is required that can
be readily and noninvasively isolated from patients and efficiently reprogrammed.
Here we report a reproducible method to derive iPS cells from plucked human hair
follicle keratinocytes. We isolated and cultivated hair follicle keratinocytes from 41
individuals between 22-52 years with an efficiency of 90%. The procedure of de-
riving keratinocytes takes 10–14 d and resulted in a sufficient amount of cells
for subsequent transduction using the lentivirus system. After expansion of the
keratinocytes they were reprogrammed either by four separate lentivirus vectors
expressing the transcription factors Oct4, Sox2, Nanog, and Lin28 (OSNL) or by a
single polycistronic excisable lentiviral vector expressing the combination of Oct,
Sox2, Klf4, and cMyc (OSKM) with an efficiency of nearly 40%. 2-3 weeks after
transduction patient-specific iPS cell colonies appeared in culture that showed
phenotypical characteristics similar to undifferentiated human embryonic stem
(ES) cells. They formed colonies with a similarly compact, ES cell-like morphology
when cultured on mouse embryonic fibroblasts. Until now, we established 12 dif-
ferent keratinocyte-derived pluripotent patient-specific iPS cell-lines with charac-
teristics typical of human ES cells. RT-PCR analysis showed that they expressed
pluripotency markers Oct4, Nanog, Sox2, and Lin28. Immunocytochemistry stud-
ies demonstrated that they were positive for markers common to pluripotent cells,
including alkaline phosphatase, Nanog, Oct4, Sox2, Tra-1-60, and SSEA4. When
we cultivated the cells in three dimensional cell aggregates, so called embryoid
bodies, they were able to spontaneously differentiate into derivatives of all three
embryonic germ layers in vitro, including functional cardiomyocytes.
These data demonstrate a reproducible method for the isolation of keratinocytes
from the hair follicle of patients with heart disease, their further reprogramming
into pluripotent stem cells, and finally the differentiation into functional cardiomy-
ocytes. Thus, these differentiated patient-specific cardiomyocytes can be used for
heart disease modeling and individual drug screening on a cellular level.

916 Cardiomyocyte-targeted overexpression of GTP
cyclohydrolase-1 increases nNOS activity and hastens
myocardial relaxation

R. Carnicer, A.B. Hale, X. Liu, J.K. Bendall, G.B.S. Lim, N.J. Alp,
K.M. Channon, B. Casadei. John Radcliffe Hospital, Oxford, United

Kingdom

Background: Tetrahydrobiopterin (BH4) is an essential cofactor for nitric oxide
synthases (NOS), without which NOSs become "uncoupled" and generate super-
oxide instead of NO. Supplementation of BH4 has been shown to restore NOS
activity and reverse LV diastolic dysfunction in animal models of hypertension;
however, whether this is due to a genuine increase in myocardial BH4 availability
or to a systemic antioxidant effect of BH4 remains to be established. To address
these issues we generated a mouse with myocyte-specific overexpression of the
rate-limiting enzyme of BH4 biosynthesis, GTP cyclohydrolase-1 (GCH1).
Results: GCH1 overexpression lead to a large increase in myocardial BH4 that
did not involve the non-myocyte component of the LV myocardium, suggesting
that biopterin transport out of cardiomyocytes and between neighboring tissues
is limited or absent. The ratio between BH4 and its oxidized products was lower
in mGCH1-Tg mice, indicating that a large proportion of the myocardial biopterin

pool was oxidized. Nevertheless, mGCH1-Tg mice showed a 2-fold increase my-
ocardial NOS activity (predominantly due to nNOS) and a reduction in superoxide
release, which was unaffected by NOS inhibition. The reduction in superoxide pro-
duction in mGCH1-Tg mice was not mediated by direct scavenging effect of NO
but resulted from a nNOS-mediated inhibition of xanthine oxidase activity. Both
the speed of relaxation (in LV myocytes and Langendorff perfused hearts) and
the rate of decay of the [Ca2+]i transient were faster in mGCH1-Tg mice whereas
cell shortening and the amplitude of the [Ca2+]i transient (3 Hz, 35C)did not dif-
fer between genotypes. These findings were associated with a reduction in total
PLB and an increase in the Ser16 PLB phosphorylated fraction in mGCH1-Tg
myocytes. Abolition of the differences in the Ser16 PLB phosphorylated fraction
between mGCH1 Tg and WT by either nNOS inhibition with SMTC (100 umol/L)
or beta-adrenergic stimulation with isoproterenol (10 nmol/L) also abolished the
difference in the rate of relaxation and [Ca2+]i decay between genotypes.
Conclusions: Increased myocardial BH4 availability leads to an increase in
nNOS activity which, in turn, hastens myocardial relaxation by increasing the
Ser16 PLB phosphorylated fraction. Together these findings suggest that my-
ocardial BH4 bioavailability plays an important role in the regulation of diastolic
function in health and disease.
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918 Renin predicts cardiovascular events in the general
population independently of aldosterone or
hemodynamic parameters

N.F. Schroten1, R.A. De Boer1, S.J.L. Bakker2, H. Mahmud1,
M.K. Szymanski1, P. Van Der Harst1, R.T. Gansevoort2 , D.J. Van

Veldhuisen1, W.H. Van Gilst1, H.L. Hillege1. 1University Medical Center
Groningen, Department of Cardiology, Groningen, Netherlands; 2University
Medical Center, Department of Internal Medicine, Groningen, Netherlands

Background: Conflicting data exist regarding the importance of renin as a risk
factor for cardiovascular events in the general population. This question is impor-
tant again since the discovery of the (pro-)renin receptor and the development
and clinical availability of direct renin inhibitors. We evaluated the role of renin
and aldosterone in a large cohort of subjects without CV disease and without use
of antihypertensive drugs.
Methods: From the PREVEND cohort (a large prospective observational study
initiated in 1997) all subjects without prior history of CV disease and without use
of antihypertensive medication were selected. Baseline plasma renin concentra-
tion (PRC, LIAISON, Diasorin, USA) and plasma aldosterone (ELISA) were mea-
sured. Hemodynamic measures, established CV risk factors, renal function mea-
surements, and 24 hour urinary sodium excretion were included in a multivari-
ate linear regression analysis. Significant determinants of PRC were selected by
bootstrapping techniques and included in a multivariate cox-regression analysis
evaluating the prognostic significance of PRC for CV clinical outcomes.
Results: 6116 subjects were included in the analysis: mean age 47 years, 49%
male, mean follow up 9.4 years and 425 cardiovascular events were observed.
Median (Q1-Q3) PRC was 17.6 (11.0-27.2) mIU/l, aldosterone 119 (93-153)ng/l.
In a multivariate linear regression model PRC showed a positive correlation with
aldosterone, heart rate, male gender and smoking and a negative correlation with
blood pressure, urinary sodium, glucose, and natriuretic peptides (adjusted R-
squared 0.167, p<0.001). The t-statistic was strongest for aldosterone, heart rate
and natriuretic peptides. There was no correlation with cholesterol or renal func-
tion. In an age and gender adjusted cox-regression analysis increased PRC was
strongly associated with CV outcomes (HR of 1.24 per doubling of renin, 95% CI
1.06-1.46 p=0.008) and remained significant after adjustment for the aforemen-
tioned covariates, including aldosterone (HR 1.34, 1.12-1.60 p=0.002)
Conclusion: This is the largest study by far that investigated renin in a cohort with
no cardiovascular history and not using antihypertensive drugs with a correction
for sodium intake. Renin was associated with all hemodynamic parameters inves-
tigated, even natriuretic peptides in the normal range. After adjustment for these
and other CV risk factors, renin remains a strong predictor of CV clinical out-
comes, independently of aldosterone levels. This may imply additional benefits of
renin intervention in the prevention of CVD.

919 Genetic variation in lipid response to statin therapy in
18,705 participants in the heart protection study

J.C. Hopewell, S. Parish, J. Armitage, R. Collins. University of Oxford,
Clinical Trial Service Unit, Oxford, United Kingdom

Background: Statins are an effective approach to reduction of LDL
cholesterol (LDL-C) and risk of vascular events. Reliable evidence of the genetic
determinants of LDL-C and apolipoprotein B (apoB) response to statins is limited,
and it is unclear whether there is clinically important variation in individual lipid
response to statin therapy.
Methods and results: A genome-wide association analysis for LDL-C response
and apoB response to 4-6 weeks of simvastatin 40 mg daily was performed in
3895 participants in the Heart Protection Study. Genotyping in a further 14,810
individuals was conducted to seek replication of the 9 strongest hits and to inves-
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tigate 32 single nucleotide polymorphisms (SNPs) within candidate genes. Lipid
response associations were not replicated for any of the strongest hits from the
genome-wide analysis. However, novel associations with lipid response to statin
therapy were identified at loci linked previously to coronary disease risk: LPA
(rs10455872 and rs3798220; p-value for LDL-C response = 8.1×10-28, 7.1×10-5 ;
p-value for apoB response=6.5×10-31 , 2.5×10-5 respectively) and CELSR2-
PSRC1-SORT1 (rs646776 p-value for apoB response=2.8×10-7 ). In addition,
SNPs in the APOE, APOC1, BCL3, TOMM40, SLCO1B1 and ABCC2 candidate
genes were significantly associated with lipid response (after correction for mul-
tiple testing). The differences in lipid response to statins were greatest for LPA
and APOE variants but even these were each only about 2-3% per allele (eg an
LDL-C reduction with 40 mg simvastatin daily of 39-40% versus 42%).
Conclusions: Common genetic variants appear to cause modest differences of
only a few percent in the lipid response to statin therapy and thus may be of
limited relevance in clinical practice. Knowledge of such effects may, however,
provide useful insights into relevant biological pathways.

921 Resting heart rate (RHR), chronic obstructive pulmonary
disease (COPD), and mortality. The Copenhagen City
Heart Study (CCHS)

M.T. Jensen1 , J.L. Marott2, P. Lange3, O. Wendelboe Nielsen4,
M. Appleyard2, P. Schnohr2, J.S. Jensen1, G.B. Jensen5. 1Copenhagen

University Hospital Gentofte, Department of Cardiology, Copenhagen, Denmark;
2Copenhagen City Heart Study, Copenhagen, Denmark; 3Copenhagen
University Hospital, Hvidovre, Copenhagen, Denmark; 4Bispebjerg Hospital of
the Copenhagen University Hospital, Copenhagen, Denmark; 5University of
Southern Denmark, Odense, Denmark

Purpose: High resting heart rate (RHR), a simple and easily obtainable clinical
parameter, is associated with mortality. The cardiac and pulmonary systems are
intimately connected. However, the relationship between RHR, COPD, and mor-
tality has never been investigated.
We studied the association between RHR, severity of COPD, and association with
CV -and all-cause mortality.
Methods: A prospective study of the general population initiated in 1976 with sub-
jects participating in up to four visits during follow-up. At each visit, a full medical
examination, incl EKG, was performed, and medical history obtained. Subjects
with atrial fibrillation were excluded.
Severity of COPD was classified according to the GOLD classification as Mild
(GOLD 1), Moderate (GOLD 2), Severe (GOLD 3), or Very Severe (GOLD 4).
Associations were studied in multivariate Cox-models with time-dependent co-
variates and age as underlying time-scale. Covariates included CV risk factors,
comorbidities, and medication.
Results: 18593 subjects were followed for up to 34.5 years. 10903 deaths oc-
curred.
RHR increased with severity of COPD (Fig. 1) (p<0.001). This relationship was
unchanged by multivariate adjustments.
Within each GOLD class, RHR in the highest vs. lowest quartile predicted worse
prognosis with greater mortality.
In both uni-and multivariate models RHR was associated with an increased risk
of both CV and all-cause mortality in both subjects with and without COPD, (Fig.
2), all p<0.001.

Conclusion: In this large scale study we demonstrate that elevated RHR is re-
lated to severity of COPD.
RHR is a significant independent risk factor for mortality in subjects with COPD.
Perspective: Heart rate should be included in the clinical assessment of patients
with COPD as a potentially modyfiable risk factor.
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923 Intracoronary infusion of bone marrow cells and
peripheral mononuclear blood cells has no influence on
the recovery of myocardial perfusion after acute
revascularized myocardial infarction

L.F.H.J. Robbers1 , R. Nijveldt1, A.M. Van Der Laan2, R. Delewi3,
A. Hirsch2, P.A. Van Der Vleuten3, A.M. Beek1, J.J. Piek2, F. Zijlstra3,
A. Van Rossum1. 1VU University Medical Center, Department of Cardiology,
Amsterdam, Netherlands; 2Academic Medical Center, Department of Cardiology
at the University of Amsterdam, Amsterdam, Netherlands; 3University Medical
Center Groningen, Department of Cardiology, Groningen, Netherlands

Background: Several clinical and experimental studies have suggested that stem
cell therapy improves functional recovery in patients with ST-elevation myocardial
infarction (STEMI). These effects include the induction of neoangiogenesis in is-
chemic tissue and recovery of the microcirculation. In the present sub study of the
HEBE trial, the effect of intracoronary infusion with bone marrow mononuclear
cells (BMMCs) and peripheral blood mononuclear cells (PBMCs) on the recovery
of the microcirculation after STEMI was investigated by means of cardiovascular
magnetic resonance imaging (CMR).
Methods: A total of 200 patients after primary percutaneous coronary interven-
tion (PCI) were randomly assigned to intracoronary infusion of BMMCs, PBMCs,
or standard therapy (control group). All patients underwent rest first pass my-
ocardial perfusion imaging at baseline and 4 months after primary PCI. Paired
analysis was available in 157 patients with equal distribution amongst the BMMC
(n=53), PBMC (n=56) and control groups (n=46). Myocardial perfusion was eval-
uated semi-quantitatively from signal intensity versus time curves by calculation
of the relative upslope (signal intensity change per second, corrected for the time-
intensity curve of the arterial input function and the baseline signal intensity) in
infarct core, border infarct zone and a remote myocardial zone.
Results: Mean myocardial perfusion at baseline increased significantly from in-
farct core to border zone to remote (6.9±3.4 in infarct core versus 9.2±4.4 in
border zone versus 13.8±4.8 in remote zone, all p-values <0.001). At 4 months,
these inter-regional differences persisted (all p-values <0.001). However, the
change in perfusion per region was different. We found significant improve-
ment in the infarct core (relative upslope at baseline 6.9±3.4 versus 7.8±4.3
at follow-up, p<0.001), whereas remote myocardium showed a significant de-
crease (13.8±4.8 versus 12.5±4.3, p=0.002). There was no change in perfu-
sion in the infarct border zone (9.2±4.4 versus 9.4±4.1, p=0.57). There was
no significant difference in myocardial perfusion between the treatment groups
compared to control in infarct core (BMMC: 8.2±3.1 versus 7.7±3.7, p=0.56;
PMBC: 7.6±3.2 versus 7.7±3.7, p=0.87), infarct border (BMMC: 10.1±3.7 ver-
sus 9.5±5.0, p=0.53; PBMC: 8.8±3.4 versus 9.5±5.0, p=0.39) and remote my-
ocardium (BMMC: 13.1±4.8 versus 12.3±4.1, p=0.42; PBMC: 12.0±3.9 versus
12.3±4.1, p=0.70).
Conclusion: Myocardial perfusion improves in the infarct core 4 months after
primary PCI. However, this was not influenced by the intracoronary infusion of
mononuclear cells.

924 Significance of intramyocardial hemorrhage soon after a
first reperfused ST-segment elevation myocardial
infarction. Assessment by cardiovascular magnetic
resonance imaging

E. Rumiz1, J.V. Monmeneu2 , V. Bodi1, M.P. Lopez-Lereu2 , J. Sanchis1,
J. Nunez1, F. Chaustre1 , E. Valero1, F.J. Chorro1, A. Llacer1. 1Hospital Clinico
Universitario, INCLIVA, Universidad de Valencia, Valencia, Spain; 2ERESA,
Valencia, Spain

Purpose: In ST elevation myocardial infarction (STEMI), intramyocardial haemor-
rhage (IH) reflects a severe damage secondary to the ischemia-reperfusion injury.
Currently, cardiovascular magnetic resonance (CMR) is the state-of-the-art tech-
nique for assessing this phenomenon. The aim of this study was to assess, using
CMR, the incidence of IH, its dynamics and its implications in terms of microvas-
cular osbtruction (MVO) and early and late left ventricle (LV) remodelling.
Methods: We prospectively studied 95 consecutive patients who were admitted in
our institution for a first reperfused STEMI. CMR was performed at pre-discharge
(4±1 days) and at 6 months (178±12 days) post-STEMI. IH (lack of enhance-
ment in the core of a hyperenhanced area in T2-weighted sequence, % of LV
mass), MVO (lack of contrast arrival in the core of a hyperenhanced area in late
enhancement imaging, % of LV mass), infarct size (% of LV mass displaying late
enhancement) along with traditional LV indexes in cine images were quantified.
Adverse left ventricular remodelling (progressive dilation of LV end-dyastolic and
end-systolic volumes indexes, ml/m2) was determined by comparing 1-week and
6-months CMR studies.
Results: At 1-week CMR studies, the presence of IH could be accurately ana-
lyzed in 95% of cases. IH was detected in 42 patients (47%) in the core of the
area at risk (with edema). All patients displaying IH exhibited MVO. A highly signif-
icant correlation existed between the extent of IH and the extent of MVO (r=0.87,
p<0.0001). The presence of IH associated to younger age, anterior infarctions
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and higher troponin peak-value (p<0.05 in all cases). At the 1-week CMR, IH
related to more dilated LV end-dyastolic and end-systolic volumes (p<0.0001),
more depressed ejection fraction, bigger LV mass, more extensive area at risk,
infarct size and transmural extent of the necrosis, and less percentage of salvaged
myocardium (p<0.05). At 6-months CMR, IH vanished in all cases. In the multi-
variate analyses, the presence of IH soon after STEMI did not add independent
information to predict LV adverse remodelling from 1-week to 6 months.
Conclusions: CMR allows for an accurate assessment of IH in the vast majority
of cases. This finding occurs in around 50% of patients with a first reperfused
STEMI. Soon after infarction, IH is strongly associated with the presence of MVO
as well as more extensive infarcts, more depressed systolic function and early
and severe LV dilation. IH vanishes in all cases within the months following STEMI
and it does not constitute an independent predictor of adverse LV remodeling late
after STEMI.

925 Atorvastatin rapidly improves eNOS coupling in human
internal mammary arteries, by stimulating
GTP-cyclohydrolase I expression and improving
vascular tetrahydrobiopterin bioavailability

C. Bakogiannis1 , C. Antoniades2, D. Tousoulis1 , A. Hale2,
M. Demosthenous1, A.S. Antonopoulos1 , G. Economopoulos3 , C. Psarros2,
C. Stefanadis1, K.M. Channon2. 1Hippokration Hospital, University of Athens,
Athens, Greece; 2University of Oxford, Oxford, United Kingdom; 3Hippokration
General Hospital, Athens, Greece

Background: Statins improve survival of patients with atherosclerosis, but their
effects on human vessels are unclear. We examined the direct effect of ator-
vastatin on the mechanisms regulating endothelial nitric oxide synthase (eNOS)
coupling in human internal mammary (IMA).
Methods: Segments of IMA grafts from 26 patients undergoing CABG were ex-
posed to atorvastatin 0, 5 μmol/L for 6 hours in an LDL free environment. Then
vascular O2- was measured in by lucigenin chemiluminescence in the presence
of endothelial nitric oxide synthase (eNOS) inhibitor LNAME, and/or mevalonate
(200μmol/L). We also quantified the changes of vascular tetrahydrobiopterin
(BH4), as well as the effect of atorvastatin on GTP cyclohydrolase I (GTPCH
I) activity, by using the GTPCH I inhibitor DAHP.
Results: Atorvastatin reduced vascular (O2-) and reversed LNAME-inhibitable
O2- (A), suggesting a direct improvement of eNOS coupling. These effects were
prevented by mevalonate (A). Atorvastatin induced a significant increase of vas-
cular BH4 (B) by increasing GTPCHI enzymatic activity, an effect that was re-
versed by DAHP (B). Atorvastatin also significantly increased GCH1 mRNA (C).

Figure 1

Conclusions: This study demonstrates for the first time in humans that ator-
vastatin exerts a rapid, direct effect on GCH1 expression in human arteries,
leading to improved BH4 bioavailabiity and improved eNOS coupling. This re-
sults into a striking improvement of vascular redox state, documenting an addi-
tional pleiotropic effect of statins on the arterial wall of patients with advanced
atherosclerosis.

926 Low endothelial shear stress upregulates atherogenic
and inflammatory genes extremely early in the natural
history of coronary artery disease in diabetic
hyperlipidemic juvenile swine

M.I. Papafaklis1, K.C. Koskinas1, A.B. Baker2, Y.S. Chatzizisis1,
A.U. Coskun3, J.W. Franses2 , S. Takahashi1 , E.R. Edelman2, P.H. Stone1,
C.L. Feldman1. 1Cardiovascular Division, Brigham and Women’s Hospital,
Harvard Medical School, Boston, United States of America; 2Harvard-MIT
Division of Health Sciences and Technology, Massachusetts Institute of
Technology, Cambridge, United States of America; 3Mechanical and Industrial
Engineering, Northeastern University, Boston, United States of America

Purpose: The upregulation of genes responsible for the atherogenic phenotype,
as well as the driving pathobiologic mechanisms, have been well studied in ad-
vanced plaques in older animals, and low ESS is known to be a critical factor
responsible for the location and severity of complex lesions. The time frame for
the earliest onset of such gene expression remains unknown. We investigated
how early the upregulation of atherogenic genes occurs using a juvenile porcine
model of human-like atherosclerosis.

Methods: In four swine (age 12 wks) diabetes and hypercholesterolemia were in-
duced. 3D reconstruction of all major coronary arteries by angiography-IVUS was
performed in vivo 4 wks later (baseline, wk 16) and again after 4 wks (followup, wk
20). Baseline local ESS was calculated using computational fluid dynamics and
3-mm segments with low (≤1.2 Pa; n=21) or higher (>1.2 Pa; n=24) ESS were
identified. Coronary arteries were harvested at wk 20. RNA was isolated from
the intima-media of the segments and the expression of the following atherogenic
genes was assessed by real time RT-PCR: LDL receptor, lipoprotein-associated
phospholipase-A2 (LpPLA2), intercellular adhesion molecule-1 (ICAM-1), vas-
cular cell adhesion molecule-1 (VCAM-1), monocyte chemoattractant protein-1
(MCP-1) and heme oxygenase-1 (HMOX-1).
Results: Even in the absence of significantly increased intima-media area, seg-
ments with low ESS at wk 16 had upregulated gene expression at wk 20 of
LDL receptor, LpPLA2, ICAM-1, MCP-1 and HMOX-1 compared to segments with
higher ESS (Figure 1). mRNA levels of VCAM-1 were not significantly different.

Figure 1

Conclusion: Coronary regions exposed to low ESS exhibit markedly augmented
atherogenic and inflammatory activation extremely early, even in the absence of
anatomic manifestations of atherosclerosis.
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928 Extracellular cyclophilin A activates platelets via
EMMPRIN and PI3-kinase and enhances platelet
adhesion in vitro and in vivo

P. Seizer, K. Schuster, M. Kaleqi, O. Borst, M. Rose, B. Bigalke,
B. Kraemer, H. Langer, M. Gawaz, A.E. May. Kardiologie und

Kreislauferkrankungen, Tübingen, Germany

Introduction: Cyclophilin A (CyPA) is secreted under inflammatory conditions by
various cell types (including platelets, leucocytes and smooth muscle cells). We
have recently identified its receptor EMMPRIN (CD147) on platelets. Here we
investigated the effect of extracellular CyPA on platelet activation and adhesion in
vitro and in vivo.
Methods and results: Freshly isolated human platelets were stimulated with var-
ious concentrations of recombinant CyPA and analyzed after various time points
by flow cytometry for the expression of p-Selectin and GPVI. In fact, p-selectin
and GPVI were upregulated in a concentration- and time-dependent manner
on platelets (100nM CyPA stimulation for 20min: mean Immunofluorescence P-
Selectin: 23.58±0.98 vs. resting 7.16±0.32, GPVI: 38.1±2.5 vs. 28±3.0, p<0.05
each), which was abrogated by an EMMPRIN-blocking mAb. Moreover activa-
tion of platelets with CyPA lead to an enhanced expression of Phos-Akt (Western
Blot), indicating an involvement of Phophatidylinositol-3-Kinase (PI3K). Treatment
of platelets with the PI3 inhibitors Wortmannin or LY294002 abolished CyPA me-
diated platelet activation nearly completely measured by p-selectin expression
(FACS). Perfusion of CyPA-stimulated platelets over cultivated endothelial cells
under arterial shear conditions in vitro showed an enhanced rolling which could
be blocked by anti-p-Selectin or anti-PSGL-1 treatment (p<0.05). Perfusion of
CyPA-stimulated platelets over immobilized collagen (ligand for GPVI) showed
enhanced adhesion (14,6±1,5 vs. 25,5±3 platelets per high powerfield), which
was abrogated by mAb anti-GPVI or anti-EMMPRIN (p<0,05). Finally, perfusion
of ex vivo CyPA-pretreated platelets into mouse carotid arteries after arterial injury
showed both enhanced rolling and adhesion as assessed by intravital microscopy,
which was blocked by anti-CD147.
Conclusion: Extracellular CyPA activates human platelets via EMMPRIN and
PI3-kinase and thus enhances adhesion of platelets on endothelial cell and colla-
gen in vitro and in vivo. Thus extracellular CyPA could contribute to the progress
of atherosclerosis and represent a novel target for treatment of atherosclerosis.
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929 MDCT-detected embolic burden and clinical outcome in
patients with acute pulmonary embolism

M.C. Vedovati1, C. Becattini1, M. Schreuder2 , L. Masotti3,
P. Pruszczyk4, F. Casazza5, S. Grifoni6, S. Konstantinides7,
P. Kamphuisen2, G. Agnelli1. 1University of Perugia, Perugia, Italy;

2Academic Medical Center, Department of Vascular Medicine, Amsterdam,
Netherlands; 3Department of Internal Medicine, Cecina, Italy; 4Medical
University, Department of Internal Medicine and Cardiology, Warsaw, Poland;
5San Carlo Borromeo Hospital, Department of Cardiology, Milan, Italy; 6Careggi
University Hospital, Florence, Italy; 7Department of Cardiology, Democritus
University of Thrace, Alexandroupolis, Greece

Purpose: In patients with acute pulmonary embolism (PE) the correlation be-
tween the embolic burden at multidetector computed tomography (MDCT) and
clinical outcome remains unclear.
Methods: Consecutive patients with symptomatic acute PE diagnosed by MDCT
were included in the study. The primary outcome was death or clinical deterio-
ration at 30 days. Embolic burden was assessed by the obstruction index (OI)
according to the scoring system of Qanadli and by the localization of emboli.
Localization was categorised as: central (saddle or at least one main pulmonary
artery), lobar or distal (segmental or subsegmental arteries). Cox regression anal-
ysis was used to assess predictors of death or clinical deterioration.
Results: Overall, 579 patients were included in the study, 60 (10.4%) died or had
clinical deterioration at 30 days. No correlation was found between OI or localiza-
tion of emboli and clinical outcome in the overall population. In hemodynamically
stable patients central localization of emboli (HR 8.3, 95% CI 1.0-67, p=0.047),
age over 75 years and right ventricle dysfunction at echocardiography were inde-
pendent predictors of death or clinical deterioration.

Figure 1

Conclusions: In hemodynamically stable patients with acute PE, central local-
ization of emboli is associated with an increased risk for death or clinical deterio-
ration.

930 A new morphologic type of Doppler-silent prosthetic
valve thrombus disclosed by real-time 3 dimensional
transesophageal echocardiography: definition and its
relation to clinical events

M.O. Gursoy, M.A. Astarcioglu, S. Gunduz, A.E. Oguz, A.C. Aykan,
Z. Bayram, S. Karakoyun, M. Kalcik, M. Yildiz, M. Ozkan. Kartal Kosuyolu Heart
Education and Research Hospital, Department of Cardiology, Istanbul, Turkey

Purpose: Mechanical prosthetic heart valve thrombosis (PHVT) is a serious com-
plication that can occur anytime during follow-up after surgery. Although 2D trans-
esophageal echocardiography (2D TEE) has been accepted a gold standart di-
agnostic tool for PHVT, it may miss band-like PHVT located on the sewing ring
of the prosthesis. Incremental value of real-time 3D transesophageal echocardio-
graphy (RT-3D TEE) in the evaluation of annular-type PHVT is not yet known. In
this study, we aimed to investigate the utility of RT-3D TEE in PHVT, undetected
by 2D TEE, and its relation to clinical events.
Methods: The study group comprised of 884 patients with mechanical prosthetic
valves; all were examined by transthoracic echocardiography, 2D TEE and RT-3D
TEE. During RT-3D TEE examination, annular-type PHVT which undetected by
2D TEE (i.e. non-obstructive, mounded, fixed, homogeneous and band-like ap-
pearance located over hinges and/ or valve ring) was explored. The relationship
between annular-type PHVT and inadequate anticoagulation, history of throm-
boembolic events was analyzed.
Results: Among 884 patients (F: 580, M: 304, mean age: 48, aortic: 156, mitral:
610, aortic+ mitral: 118) PHVT has been established in 209 patients (obstruc-
tive: 30, non-obstructive: 179). Two dimensional TEE disclosed 150 (84%) of all
non-obstructive PHVT (aortic: 10, mitral: 140), whereas 3D TEE examination dis-
closed additional 29 patients (16%), which were all annular-type PHVT in mitral
position. Twenty-four patients with non-obstructive thrombosis shown by 2D TEE,
also have annular-type PHVT, demonstrated by RT-3D TEE. Among these 53 pa-
tients with annular-type PHVT; 11 patients (21%) had inadequate anticoagulation,
12 patients (23%) had history of thrombolytic therapy, 14 patients (26%) had his-
tory of thromboembolic events (12 patients with transient ischemic attack and 2
patients with coronary embolism). In 11 patients with annular-type PHVT shown

by RT-3D TEE, which were reoperated for other causes, thrombus was confirmed
surgically. RT-3D TEE, however, was not satisfactory in evaluating annular-type
aortic valve thrombosis in neither of the patients.
Conclusion: RT-3D TEE, enables us to disclose a new morphologic type of
Doppler-silent, non-obstructive thrombus undetected by 2D TEE. This annular-
type of thrombus may be related to thromboembolic events such as coronary,
cerebral and peripheral emboli.

931 Endothelial overexpression of LOX-1 decreases arterial
thrombosis and TF expression in vivo

A. Akhmedov1, G.G. Camici1, S. Stivala1, E.W. Holy1, A. Breitenstein1,
C. Lohmann1 , C.M. Matter1, F.C. Tanner1 , J.H. Beer2, T.F. Luescher1 .
1University Hospital Zurich, Zurich, Switzerland; 2Cantonal Hospital

Baden, Department of Medicine, Baden, Switzerland

Background: The hallmark of the initiation of atherosclerotic lesion is foam cell
formation, and oxidized LDL (OxLDL) is believed to play a key role in the initiation
of the atherosclerotic process. OxLDL is internalized by several receptors, such
as SR-AI/II, SR-BI, CD36, and CD68. OxLDL is also internalized by endothe-
lial cells, but this uptake depends on receptors other than the classic scavenger
receptors. In 1997, a lectin-like oxidized LDL receptor-1 (LOX-1, OLR1) was iden-
tified in bovine aortic endothelial cells. LOX-1 is a type II membrane glycoprotein
with an apparent molecular weight of 50 kDa. It has a C-terminal extracellular C-
type lectin-like domain. This lectin-like domain is essential for binding to OxLDL.
Binding of OxLDL to LOX-1 induces several cellular events in endothelial cells,
such as activation of transcription factor NF-kB, upregulation of MCP-1, and re-
duction in intracellular NO, which may trigger the onset of cardiovascular events
or accelerate the development of atherosclerosis.
Methods and results: We generated endothelial-specific LOX-1 transgenic mice
using the Tie2 promoter (LOX-1TG). 12-week-old male LOX-1TG and wild-type
(WT) mice were applied for carotid artery thrombosis model. LOX-1TG mice de-
veloped carotid artery thrombosis within a mean occlusion time of 36.96±4.83
min, while WT control mice occluded within a mean time period of 22.75±3.87
min (n=10, P<0.05). Initial blood flow in carotid artery did not differ between both
groups of mice. Decreased occlusion time in LOX-1TG mice was further asso-
ciated with decreased tissue factor expression and surface activity as shown by
RT PCR and ELISA. Furthermore, LOX-1TG mice showed increased mRNA ex-
pression of deacetylase SIRT1 in carotid artery, pointing out that SIRT1 may be
involved in the observed downregulation of tissue factor through its known target
transcription factor NF-kB.
Conclusions: Thus, our data suggest that LOX-1 plays a protective role in the
arterial thrombosis and that SIRT1 may be involved. Therefore, both LOX-1 and
SIRT1 may represent novel therapeutic targets for preventing arterial thrombosis.

YOUNG INVESTIGATORS AWARDS SESSION:
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933 Metabolic syndrome and cardiovascular outcomes in
statin-treated, stable coronary patients with low LDL
cholesterol levels of the TNT and IDEAL studies

B.J. Arsenault1, S.M. Boekholdt2, P. Deedwania3 , P. Barter4,
D.D. Waters5, M.J. Tikkanen6, O. Faergeman7 , J.C. Larosa8,

T.R. Pedersen9, J.J.P. Kastelein1. 1Academic Medical Center, Department
of Vascular Medicine, Amsterdam, Netherlands; 2Academic Medical Center,
Department of Cardiology at the University of Amsterdam, Amsterdam,
Netherlands; 3Veterans Affairs Central California Healthcare System and
UCSF School of Medicine, San Francisco, United States of America; 4Heart
Research Institute, Sydney, Australia; 5San Francisco General Hospital, San
Francisco, United States of America; 6Helsinki University Central Hospital,
Department of Medicine, Division of Cardiology, Helsinki, Finland; 7Department
of Medicine-Cardiology A, Aarhus University Hospital, Aarhus, Denmark; 8State
University of New York Health Science Center, New York, United States of
America; 9University of Oslo, Ulleval University Hospital, Center of Preventive
Medicine, Oslo, Norway

Purpose: The usefulness of metabolic syndrome (MetS) in cardiovascular (CV)
disease risk prediction among statin-treated patients has recently been chal-
lenged and it is unclear whether MetS has predictive value in patients who reach
their low-density lipoprotein cholesterol (LDL-C) goal. Our objective was to inves-
tigate whether statin-treated patients with MetS reaching low LDL-C levels are at
increased risk compared to those without MetS in two large randomized trials of
stable coronary patients.
Methods: We used a Cox proportional hazard model adjusted for age, sex, and
smoking to assess the predictive value of MetS in 8,500 patients of the TNT study
and in 7,819 patients of the IDEAL study, two trials comparing the efficacy of
high-dose vs. standard-dose statin therapy on cardiovascular outcomes. Individ-
uals with diabetes were excluded. Patients with LDL-C levels <100 mg/dL (2.59
mmol/L) at baseline were considered as having low LDL-C levels. The primary
endpoint was the time to the first occurrence of a major CV event (MCVE), de-
fined as coronary heart disease death, nonfatal, non-procedure-related myocar-
dial infarction, resuscitated cardiac arrest, and fatal or nonfatal stroke.
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Results: The prevalence of the MetS was 51.2% in TNT and 41.5% in IDEAL. A
total of 744 (8.8%) and 943 (12.1%) patients had a MCVE during the follow-up,
respectively in TNT and IDEAL. In TNT patients with low LDL-C levels (n=4,739),
the hazard ratio (HR) for MCVE comparing those with vs. without MetS was 1.34
(95%CI, 1.09-1.63, p=0.005). In IDEAL patients with low LDL-C levels (n=1,986),
the corresponding HR was 1.49 (1.13-1.96, p=0.0004). In TNT, LDL-C categories
(< or >100 mg/dL) and MetS presence (yes or no) had an additive impact on CV
risk (p [interaction]=0.63 and p [linear trend]=0.0002). In IDEAL, the predictive
value of MetS appeared to be greater in patients with low LDL-C than in those
with higher LDL-C levels (p [interaction]=0.07 and p [linear trend]=0.002). In both
studies, significant trends between the number of MetS components and risk of
MCVE were observed in patients with low LDL-C (p=0.0002 in TNT and p=0.01
in IDEAL) and in those with higher LDL-C levels (p=0.003 in TNT and p=0.01 in
IDEAL).
Conclusions: In stable coronary patients without diabetes treated with statins,
metabolic syndrome is an important predictor of CV risk, even in those with low
LDL-C levels, and should be targeted accordingly.

934 Clinical implications of provocation tests of coronary
vasospasm: safety, arrhythmic complication and type of
spasm - a report from the multi-center registry by the
Japanese coronary spasm association

Y. Takagi1 , S. Yasuda1, Y. Ogata2, T. Sumiyoshi3, T. Goto4, Y. Tanabe5 ,
S. Sueda6, S. Ogawa7, H. Ogawa8, H. Shimokawa1. 1Department of
Cardiovascular Medicine, Tohoku University Graduate School of Medicine,
Sendai, Japan; 2Japanese Red Cross Kumamoto Hospital, Kumamoto, Japan;
3Sakakibara Heart Institute, Tokyo, Japan; 4Yamagata Prefectural Central
Hospital, Yamagata, Japan; 5Niigata Prefectural Shibata Hospital, Niigata,
Japan; 6Ehime Prefectural Niihama Hospital, Ehime, Japan; 7Keio University
School of Medicine, Tokyo, Japan; 8Kumamoto University Graduate School of
Medical Sciences, Kumamoto, Japan

Background: Provocation tests of coronary vasospasm are useful for diagnosis
of vasospastic angina (VSA). However, the prognostic impact of arrhythmic com-
plications, including ventricular tachycardia (VT), ventricular fibrillation (VF) and
brady-arrhythmias, and that of types of the spasm remain to be elucidated.
Methods: In the multicenter registry study by the Japanese Coronary Spasm As-
sociation, a total of 1429 VSA patients (M/F, 1090/339; median 66 years) were
enrolled between Sept. 2007 and Dec. 2008 from 47 institutes, including 1244
patients (87%) who underwent provocation tests of the spasm. During a median
follow-up of 32 months, the incidence of arrhythmic complications during provo-
cation tests, types of vasospasm (e.g. diffuse, focal, or mixed) and the clinical
outcomes of patients with provocation-related VT/VF were evaluated.
Results: The provocation tests were performed with either acetylcholine (ACh,
57.3%), ergonovine (Erg, 40.0%), both of them (1.8%) or others (e.g. hyperven-
tilation, 0.9%). The incidence of coronary spasm of the left anterior descend-
ing artery, left circumflex artery and right coronary artery was 54%, 25% and
56%, respectively. Multivessel spasm was documented in 30% of patients. Dur-
ing the provocation tests, VT/VF, AV block and cardiac arrest developed at a rate
of 3.2, 0.6 and 0.2%, respectively. Overall incidence of arrhythmic complications
was 6.8%, a comparable incidence of those during spontaneous angina attacks
(7.0%). The patients with provocation-related VT/VF, as compared with those
without VT/VF, were characterized by higher proportion of female (40 vs. 24%,
P<0.05), higher incidence of multi-vessel spasm (45 vs. 30%, P<0.05), diffuse-
type spasm (76 vs. 50%, P<0.01) and clinical manifestations of typical midnight to
morning attacks (55 vs. 37%, P<0.05). In addition, the incidence of provocation-
related VT/VF was significantly higher with ACh compared with Erg (ACh 4.9 vs.
Erg 0.8%, P<0.001). The survival rate free from composite cardiac events was
comparable between patients with and those without provocation-related VT/VF
(93 vs. 92% at 5 years, P=0.90). Among the 1121 patients in whom type of the
spasm was characterized as focal (n=471), diffuse (n=569) and mixed (n=81),
the group with mixed-type had a significantly higher incidence of 5-year com-
posite cardiac events than the other 2 groups (mixed 16 vs. focal 7, diffuse 8%;
P<0.01).
Conclusions: These results indicate that the provocation test for coronary va-
sospasm is safe with a low incidence of arrhythmic complications and that the
type of the spasm may affect the prognosis of VSA patients.

935 Very late heart transplant rejection is associated with
microcirculation injury, complement deposition and
progression to cardiac allograft vasculopathy

A. Loupy1, R.G. Guillemain2, C.F. Amrein2, J.N. Fabiani2 , J.P. Empana1,
X. Jouven2, P.B. Bruneval3, J.P.D. Duong Van Huyen3. 1INSERM U

970 PARCC, PAris, France; 2AP-HP - European Hospital Georges Pompidou,
Department of Cardiac Surgery, Paris, France; 3AP-HP - European Hospital
Georges Pompidou, Paris, France

Introduction: In heart transplants, the significance of very late rejection (after 7
years post transplant, VLR) detected by routine endomyocardial biopsies (EMB)
remains uncertain. Here, we assessed the prevalence, histopathological and im-
munological phenotype, and outcome of VLR in clinically stable patients.
Methods: Between 1985 and 2009, 10.662 protocol EMB were performed at our

institution in 398 consecutive heart transplant recipients. Among the 196 patients
with >7yrs follow-up, 20 (10.2%) presented subclinical ≥3A/2R-ISHLT rejection.
The VLR group was compared to a matched-control group of patients without re-
jection. All biopsies were stained for C4d/C3d with sera screened for the presence
of donor specific anti-HLA antibodies (DSAs) by sensitive technique (LUMINEX
assays).
Results: In addition to cellular-infiltrates with myocyte damage, 60% of VLR pa-
tients had microcirculation inflammation with intravascular macrophages. C4d
and/or C3d-capillary deposition was found in 55% VLR EMB. All cases of VLR
associated with microcirculation injury had donor specific anti-HLA antibodies
(mean DSAmax Mean Fluorescence Intensity =1751±583). This entity was ab-
sent from the control group (p<0.0001). Finally, after a similar follow-up post-
reference EMB, the mean of Chronic Allograft Vasculopathy grade was 0.76±0.83
in the control group and 2.06±1.00 in the VLR group respectively, p=0.001).
Conclusion: Very late heart rejection is frequently associated with complement
cascade activation in capillaries, microvascular inflammation and DSA, suggest-
ing an antibody-mediated process. VLR in clinically stable patients is associated
with subsequent progression to Chronic allograft vasculopathy. Our study pro-
vides evidence that a precise immunological characterization of asymptomatic
very late heart rejection would be valuable to stratify the patients more likely to
develop subsequent CAV and to propose adapted immunosuppressive therapeu-
tic strategies.

936 The influence of a systemic inflammatory response
syndrome on prognosis after transcatheter aortic valve
implantation

J.-M. Sinning, V. Adenauer, A.-C. Scheer, A. Ghanem, C. Hammerstingl,
E. Grube, G. Nickenig, N. Werner. II. Medizinische Klinik,

Universitätsklinikum Bonn, Bonn, Germany

Purpose: Emerging data suggest that an elevated leukocyte count during the first
72 hours after transcatheter aortic valve implantation (TAVI) is an independent
predictor of acute kidney injury (AKI) which is significantly associated with an
unfavourable early and late outcome. The aim of this study was to elucidate the
influence of a systemic inflammatory response syndrome (SIRS) on prognosis
after TAVI.
Methods: TAVI was performed with the 18F-CoreValve prosthesis via trans-
femoral access in 101 consecutive patients (mean age of 80.7±6.4 years, lo-
gistic EuroSCORE 29.5±17.1%). Proinflammatory cytokines [Interleukin-6 (IL-6),
Interleukin-8 (IL-8)] and acute-phase reactants [C-reactive protein (CRP), procal-
citonin (PCT)] were measured at baseline and 1h, 4h, 24h, 48h, 72h, and 7days
after TAVI.
Results: Overall procedural success rate was 97% with a 30-day mortality of
8.9% and a 1-year mortality of 27.7%. SIRS occurred in 35/101 patients of whom
17 patients (49%) died during follow-up. The incidence of SIRS was related to
major vascular complications (20 vs. 3%; p=0.003), peri-prosthetic regurgitation
≥2 (26 vs. 9%; p=0.02), and AKI (49 vs. 14%; p<0.001). During the first 48h,
patients with AKI showed a significant increase of IL-6 (P=0.004), IL-8 (P=0.04),
CRP (P=0.007), and PCT levels (P<0.001). The occurrence of SIRS increased
30-day mortality (HR 3.9, 95% CI: 1.0-15.7; P=0.05) and 1-year mortality (HR 3.5,
95% CI: 1.6-7.4; P=0.001). Patients with a co-incidence of SIRS and AKI had the
worst prognosis with a 1-year mortality rate of 76% (P<0.001).

Figure 1. Inflammatory Markers in AKI after TAVI

Conclusions: Post-procedural SIRS is a strong predictor of 30-day and 1-year
mortality after TAVI. Our results suggest that SIRS might be result of renal
ischemia-reperfusion injury and plays a pivotal role in the pathogenesis in AKI.
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958 Socio-cultural influences of heart failure self-care
among an ethnic minority population

V. Vaughan Dickson, M.M. Mccarthy, S. Katz. New York University, New
York, United States of America

Since culture is central to the development of self-care, we sought to de-
scribe the self-care practices (adherence to diet, medication and symptom man-
agement behaviors) and the socio-cultural influences on self-care in an ethnic
minority population with heart failure (HF).
Methods: Using mixed methods, 30 Black patients with HF (mean age 59.63±15
years; 60% Male; 65% NYHA III) participated in in-depth interviews about
HF self-care, cultural beliefs (food preferences, medication beliefs, symptom
meaning) and social support; and completed standardized instruments mea-
suring self-care (SCHFI:Self-Care of Heart Failure Index) and social support
(MPSS:Multidimensional social support scale). Thematic content analysis elicited
themes about influences of socio-cultural factors on self-care. Qualitative and
quantitative data were integrated in the final analytic phase.
Results: Self-care was very poor (standardized mean SCHFI mainte-
nance 60.05±18.12; SCHFI management 51.19±18.98; SCHFI confidence
62.64±18.16). Few (<25%) engaged in adequate self-care (≥70% on SCHFI
subscales). The overarching theme in the qualitative data analysis was that self-
care is influenced by cultural beliefs, including the meaning ascribed to HF; and
social norms. The common belief that HF was inevitable ("all my people have
bad hearts") or attributed to "stress" influenced self-care symptom management
("when it comes...just relax, that’s all I can do"). Spirituality was also linked to daily
self-care ("the doctor may order it but I pray on it"). Cultural beliefs about life and
family supported some self-care behaviors like medication adherence, which was
deemed essential ("for a long life I take the pills"). Conversely, difficulty reconcil-
ing cultural preferences (favorite foods) with the salt-restricted diet was evident in
poor self-efficacy ("our food is bad...I can’t give it up"). The significant relationship
of social support and self-care (r=0.45; p=0.01) was explicated by the qualita-
tive data. Social norms interfered with willingness to access tangible resources
especially when family was scattered and "selectivity" in whom individuals con-
fided ("I don’t tell them everything") that led to delay in symptom management
and confounded self-care.
Conclusions: Research to develop and test culturally sensitive interventions is
critically needed, especially since minority populations continue to experience
poorer outcomes. Community-based interventions (cultural groups or faith-based)
that facilitate self-efficacy and provide culturally acceptable resources to facilitate
self-care among minority individuals with HF should be explored.

959 Older heart failure patients’ preferences for cardiac
rehabilitation service models

A. Buttery1, K. Lowton2, K. Glaser2, G. Carr-White3. 1NIHR Biomedical
Research Centre, Guy’s and St Thomas’ NHS Foundation Trust and
King’s College London, London, United Kingdom; 2King’s College

London, Institute of Gerontology, London, United Kingdom; 3Guy’s and St
Thomas’ NHS Foundation Trust, London, United Kingdom

Purpose: Recent European survey and audit data consistently demonstrate un-
derutilisation of cardiac rehabilitation (CR). Limited participation may relate to
patients’ preferences for participation. We aimed to investigate older (≥65 years)
heart failure (HF) patients’ preferences for 3 different CR service models (hospital-
based group, community-based group and home-based). Relationships between
preferences and demographic factors, disease severity and co-morbidities were
investigated.
Methods: Patients with confirmed HF consecutively admitted to cardiology, el-
derly care and general medicine wards in a London teaching hospital were
screened for study inclusion in April-December 2009. A 57-item interview sched-
ule incorporating standard measures was developed to explore preferences for
attending CR. Piloting and expert review validated the schedule. Patients suit-
able for exercise were interviewed by a research physiotherapist. Associations
between patients’ preferences and categorical data (gender, living arrangements,
NHYA class) were analysed using Chi2 tests; and continuous data (age, Charlson
co-morbidity score) by one-way ANOVA with post-hoc Bonferroni analysis.
Results: From 186 patients screened 106 interviews were completed (mean age
77.8±7.3, 62% male, 47% married, 47% lived alone). Most patients were NHYA
class III (55%) or II (34%) and 56% had LVEF <45%. Most had co-morbidities
(mean Charlson score 3.3±1.7). Median hospital stay was 15 days (IQR 9, 20).
Median number of prescribed medications at discharge was 11 (IQR 9, 14). Most
patients reported preferring group-based CR (40%), of which hospital classes
were preferred to community classes. Home-based programmes were preferred
by 30%. Fewer reported preferring not to participate (28%), often stating they per-
formed sufficient exercise without attending CR. No associations between prefer-
ences and gender, living arrangements, NYHA class or co-morbidity were found.
Age was found to be associated with certain, but not all, preferences. Those pre-
ferring to attend hospital classes were younger (mean 5.1 years, p=0.043, 95%
CI -10.1 to -0.1) than those preferring not to participate. However, those preferring
home programmes had the same mean age as those preferring not to participate.

Conclusions: When approached in hospital, the majority of these older HF pa-
tients with multiple co-morbidities wanted to attend CR. Older HF patients have
mixed preferences towards group and home-based service models which were
unrelated to their NYHA class and co-morbidities. Services should offer a variety
of CR models to older HF patients to encourage participation.

960 Access to cardiac rehabilitation does not equate to
attendance

R.A. Clark1, N. Coffee2, D. Turner3 , K. Eckert3, S. Stewart4,
D. Wilkinson5, A.M. Tonkin6 . 1Queensland University of Technology,
Brisbane, Australia; 2Social Epidemiology, Sansom Institute for

Health Research, University of South Australia, Adelaide, Adelaide, Australia;
3University of Adelaide, Adelaide, Australia; 4Baker IDI Heart and Diabetes
Institute & Cochrane Heart Group, Melbourne, Australia; 5University of
Queensland, Brisbane, Australia; 6Monash University, CCRE, Department of
Epidemiology & Preventive Medicine, Melbourne, Australia

Background/aims: Timely access to appropriate cardiac care is critical for opti-
mizing outcomes of a cardiac event. In Australia the overall attendance at cardiac
rehabilitation remains less than optimal (ranging 37% - 66%). Our aim was to
derive an objective, comparable, geographic measure, the Cardiac Accessibility
and Remoteness Index of Australia (Cardiac ARIA) reflecting access to cardiac
services for all 20,387 population locations.
Methods: An expert panel defined a single patient care pathway. Using geo-
graphic information systems (GIS) the numeric/alpha index was modeled in two
phases. The acute phase (numeric) ranged from 1 (access to tertiary centre with
PCI ≤1 hour) to 8 (no ambulance service, >3 hours to medical facility, air trans-
port required). The aftercare phase was modeled into 5 alphabetic categories;
A (Access to general practitioner, pharmacy, cardiac rehabilitation, pathology ≤1
hour) to E (no services available within 1 hour).
Results: Approximately 96% or 19 million people lived within 1 hour of the four
basic services to support cardiac rehabilitation and secondary prevention, includ-
ing 96% of older Australians and 75% of the indigenous population. Conversely,
14% (64,000) indigenous people resided in population locations that had no ac-
cess to any service to support cardiac rehabilitation.
Conclusion: Results demonstrated that the majority of Australians had excellent
"geographic" access to services to support cardiac rehabilitation and secondary
prevention. Therefore, it appears that it is not the distance to services that af-
fects attendance. Innovative clinical practice is needed to improve uptake of this
important aspect of cardiac care.

MOLECULAR DEFECTS DRIVING CARDIAC
DYSFUNCTION

1007 Genetic deletion of ARIA attenuates the
doxorubicin-induced cardiomyopathy by activating the
Akt pathway in cardiomyocytes

Y. Kitamura, K. Ikeda, Y. Akakabe, M. Koide, T. Ueyama, S. Matoba,
H. Yamada, H. Matsubara. Kyoto Prefectural University of Medicine,

Kyoto, Japan

We recently identified a novel gene, termed ARIA that is highly expressed in en-
dothelial cells, and regulates endothelial apoptosis (PNAS 2009). In the current
study, we found that ARIA is also expressed in cardiac myocytes, and plays a
significant role in the doxorubicin-induced cardimyopathy by utilizing the ARIA
knockout (ARIA-KO) mice. ARIA expression was detected in mouse heart as well
as in rat isolated cardiac myocytes. To investigate the ARIA function in the heart in
vivo, we generated ARIA-KO mice. ARIA-KO mice were viable and fertile, and no
abnormality of heart was observed with respect to morphology as well as function
assessed by echocardiography. We then induced cardiomyopathy by intraperi-
toneal administration of doxorubicin. Cardiac systolic function was significantly
attenuated in WT mice by the doxorubicin-treatment, while no significant reduc-
tion in cardiac systolic function was observed in ARIA-KO mice. The left ventric-
ular fractional shortening after doxorubicin-treatment was 38% in ARIA-KO mice,
and 29% in WT mice (n=5 each, P<0.01). Doxorubicin-induced cardiomyocytes
apoptosis was significantly reduced in ARIA-KO mice as compared with that in
WT mice. Furthermore, we identified that Akt pathway was significantly activated
in the heart of ARIA-KO mice as compared with that in WT mice heart. Akt signal-
ing has been reported to play a crucial role in the doxorubicin-induced cardiomy-
opathy by reducing cardiomyocyte apoptosis and mitochondrial damage. Also,
Akt plays a significant role in the transcriptional activity of GATA4, which protects
cardiomyocytes against doxorubicin-induced cardiotoxicity. In consistent with the
Akt activation, expression of GATA4 and its target gene Bcl-2 was significantly
enhanced in the heart of ARIA-KO mice as compared with that in WT mice after
doxorubicin-treatment. As a result, attenuation of mitochondrial DNA was signif-
icantly reduced in conjunction with preserved ATP level in the heart of ARIA-KO
mice comparing with those in WT mice heart after doxorubicin-treatment. Taken
together, ARIA plays a crucial role in the doxorubicin-induced cardiomyopathy by
reducing apoptosis and mitochondrial damage in cardiomyocytes through the ac-
tivation of Akt pathway. ARIA is therefore an attractive new pharmacotherapeutic
target for doxorubicin-induced cardiomyopathy.
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1008 S151A mutation in the delta-sarcoglycan gene causes a
mild phenotype of cardiomyopathy

R. Bauer, D. Rutschow, C. Goehringer, S. Schinkel, V. Straub,
H.A. Katus, O.J. Mueller. University Hospital of Heidelberg, Internal
Medicine III, Dept Cardiology, Angiology & Pneumology, Heidelberg,

Germany

So far it remains inconclusive whether mutations in the delta-sarcogylcan (Sgcd)
gene can cause autosomal dominant dilated cardiomyopathy. Typically Sgcd-
deficient limb girdle muscular dystrophy type 2F (LGMD2F), a progressive mus-
cle diseases associated with dilated cardiomyopathy, is inherited in an autosomal
recessive fashion. However, a S151A mutation (a single nucleotide change from
thymidin to guanine in position 451 in exon 6 of the Sgcd gene changes the amino
acid at codon 151 from serine to alanine) was reported to cause severe isolated
autosomal dominant DCM without affecting skeletal muscle. This is controversial
to previous findings in a large consanguineous family where this S151A mutation
showed no relevance for cardiac disease. In the present study, the potential of
the S151A mutation to cause DCM was investigated further by using two differ-
ent approaches: [1] engineering and characterization of heterozygous knock-in
(S151A-) mice carrying the S151A sequence variant and [2] evaluation of the po-
tential of adeno-associated virus (AAV serotype 9)-based cardiac specific transfer
of S151A-mutated Sgcd cDNA to rescue the cardiac phenotype in Sgcd-deficient
(Sgcd-null) mice as it has been demonstrated for intact, wild-type Sgcd cDNA.
Heterozygous S151A knock-in mice developed a rather mild phenotype of car-
diomyopathy. Increased heart to body weight suggests cardiac enlargement in
1-year-old S151A knock-in mice. However, at this age cardiac function, assessed
by echocardiography, is maintained and cardiac histology and life-expectancy are
completely normal. Myocardial expression of S151A cDNA, similar to intact Sgcd
cDNA, restores cardiac function, although myocardial histopathology in Sgcd-null
mice could not entirely be prevented. Our approach of AAV9-mediated expression
of the S151A variant in the knock-out context suggests that this gene variant has
a mild effect on alterations within the sarcoglycan complex.
Our results suggest that the S151A mutation causes a mild, subclinical phenotype
of cardiomyopathy which may be overseen in patients carrying such sequence
variants. It remains unclear whether, in general, the pathological potential of het-
erozygous mutations in the gene for Sgcd or the other sarcoglycans are rather
mild.

1009 Impaired vacuolar H+-ATPase function causes
cardiomyocyte death with extensive vacuolation and
impaired autophagic degradation

M. Sano, K. Kinouchi, A. Ichihara, K. Fukuda. Keio University School
of Medicine, Tokyo, Japan

Purpose: Recent studies have demonstrated that the existence of autophagic cell
death in hypertrophied failing and hibernating myocardium. Autophagic cell death
is a morphological term derived from electron microscopic observations and de-
notes a form of cell death in which abundant autophagic vaculoles are present in
the cytoplasm. However, this definition tells nothing about the pathophysiological
function of autophagy in disease process. In addition, it remains unknown why
abundant autophagic vaculoles are present in the failing myocardium.
Methods and results: The (pro)renin receptor [(P)RR], encoded in ATP6AP2,
plays a key role in the activation of local renin-angiotensin system (RAS). A
truncated form of (P)RR, termed M8.9 was also found to be associated with
the vacuolar H+-ATPase (V-ATPase), implicating a non-RAS-related function of
ATP6AP2. We generated conditional knockout (CKO) mice in which exon 2 of
the Atp6ap2 gene was flanked by loxP sites. Atp6ap2-floxed mice were bred with
mice that expressed the Cre recombinase under the control of the cardiomyocyte-
specific α-myosin heavy chain (αMHC) promoter. Cardiomyocyte-specific ablation
of Atp6ap2 resulted in lethal heart failure; the cardiomyocytes contained RAB7-
and lysosomal-associated membrane protein 2 (LAMP2)-positive multivesicular
vacuoles, especially in the perinuclear regions. The myofibrils and mitochondria
remained at the cell periphery. Cardiomyocyte death was accompanied by numer-
ous autophagic vacuoles that contained undigested cellular constituents, as a re-
sult of impaired autophagic degradation. Notably, ablation of Atp6ap2 selectively
suppressed expression of the VO subunits of V-ATPase, resulting in deacidifica-
tion of the intracellular vesicles. Furthermore, the inhibition of intracellular acidifi-
cation by treatment with bafilomycin A1 or chloroquine reproduced the phenotype
observed for the (P)RR/ATP6AP2-deficient cardiomyocytes.
Conclusions: Ablation of Atp6ap2 created a loss-of-function model of V-ATPase.
Appropriate V-ATPase function is indispensable for cardiomyocyte survival. The
impairment of V-ATPase function in the failing myocardium may prevent diges-
tion of autophagosome by the lysosomal enzyme along with the fusion be-
tween autophagosome and lysosome, which could result in the failure of survival-
orientated autophagy.

1010 Roles of heat shock transcription factor 1 gene (Hsf1)
expressions in cardiac remodeling in a mouse model of
senile cardiac amyloidosis

M. Hirose1, J. Qian2, H. Shimojo2, T. Kashihara2, M. Hongo2,
M. Yamada2, K. Higuchi2. 1Iwate Medical University, Shiwa-gun

Yahabacho, Japan; 2Shinshu University, Matsumoto, Japan

Introduction: AApoA-II protein is associatedwith mouse senile amyloidosis. Heat
shock proteins function as chaperones that may preventamyloid depositions in
cardiac tissues, leading to restoration of cardiacremodeling. However, whether
these proteins can prevent cardiac amyloidosis is unknown.
Method andresults: One μg of mouse AApoAII amyloid fibril proteins werein-
jected intravenously in wild type (WT, n = 8) and heat shock transcriptionfac-
tor 1 gene knock out (Hsf1-KO, n =8) mice at age in 8 weeks and amyloidosis
was induced. At the age of 24 weeks,systemic blood pressure (SBP) was mea-
sured from tail artery using the tail cuffmethod. Ventricular function was also in-
vestigated using two-dimensionally-directedM-mode echocardiography. Surface
electrocardiogram (ECG) was measured toexamine cardiac electrophysiological
remodeling. The degree of amyloid deposition was determined using an amy-
loidindex method on heart sections stained with Congo red. The size of ven-
tricular muscle cells was also determinedusing digital microscopic images from
left ventricular sections stained with Masson’s trichrome. MSBP did not differ be-
tween WT and Hsf1-KO mice. Ventricular dysfunction determined by reduction
of LVfractional shortening (32.5±2.8 vs. 47.5±1.0%, p<0.001) was observed in
Hsf1-KO but notin WT mice. Interestingly, the dimension of interventricular sep-
tum wassignificantly larger in Hsf1-KOcompared with that in WT mice (0.95±0.08
vs. 0.75±0.04%, p<0.01). The PR interval (53±1 vs. 44±2 millisecond, p<0.001)
and RR intervals (208±6 vs. 163±13 millisecond, p<0.001) of the ECG param-
eters were prolonged in the Hsf1-KO mice compared with those in WT mice.
In contrast, theP interval, QRS complex, and collected QT interval did not differ
betweenHSF-KO and WT mice. The score for amyloid index in Hsf1-KO hearts
was significantly greater than that in WThearts (p<0.01). The size of the left ven-
tricular muscle in Hsf1-KO mice was similar to that in WT mice. These findings-
demonstrated that HSF1 protein played an important role in preventing cardia-
camyloid depositions and suggest that HSF1 is a novel therapeutic target forcar-
diac amyloidosis.

1011 Long-term preservation of cardiac structure and
function after AAV9-mediated microdystrophin gene
transfer

O.J. Mueller1, S. Schinkel1, R. Bauer1, R. Bekeredjian1,
H. Lochmueller2 , J. Kleinschmidt3, H.A. Katus1. 1University Hospital
of Heidelberg, Internal Medicine III, Dept Cardiology, Angiology &

Pneumology, Heidelberg, Germany; 2Newcastle University, Newcastle upon
Tyne, United Kingdom; 3German Cancer Research Center, Heidelberg, Germany

Purpose: Dystrophin plays an important role in muscle contraction linking the in-
tracellular cytoskeleton to the extracellular matrix. Mutations of dystrophin gene
leading to a complete loss of the protein cause Duchenne muscular dystrophy
(DMD), frequently associated with severe cardiomyopathy. Early clinical trials in
DMD using gene transfer to skeletal muscle are underway, but gene transfer to
dystrophic cardiac muscle has not been tested in humans yet. Aim of our study
was to develop and test an optimized protocol of cardiac gene therapy in the
mouse model of dystrophindeficiency (mdx) using a cardiac promoter and a mi-
crodystrophin (μDys) transgene within an adenoassociated virus (AAV) vector.
Methods: Adult mdx mice were intravenously injected with AAV9 vectors con-
taining a cDNA encoding μDys under control of either an ubiquitously active
CMV promoter (CMV) or a cardiac specific CMV-enhanced myosin light chain
(MLC0.26) promoter. Mice were challenged by voluntary wheel exercise and anal-
ysed over 10 months following gene transfer.
Results: Both AAV9 vectors led to sustained μDys expression in cardiac mus-
cle, but the MLC promoter conferred about 4-fold higher protein levels. AAV9-
CMV-MLC0.26-μDys resulted in a significant protection of cardiac morphology
and function as assessed by histopathology, serial echocardiograms and left ven-
tricular catheterization/pressure volume loop measurements.
Conclusions: We established an AAV9-mediated gene transfer approach for ef-
ficient and specific longterm μDys-expression in hearts of mdx mice, resulting in
a sustained therapeutic effect. Thus, this approach might be a basis for further
translation into a treatment strategy for DMD-associated cardiomyopathy.

1012 A novel approach using exon array technique identifies
Mtus1 as a new heart failure-related gene

S. Ito1, M. Asakura2, K. Min1, A. Takahashi1 , S. Yamazaki1,
H. Asanuma3, N. Mochizuki1 , S. Takashima4 , M. Kitakaze2. 1National
Cardiovascular Center Research Institute, Osaka, Japan; 2National

Cardiovascular Center, Department of Internal Medicine, Division of Cardiology,
Osaka, Japan; 3Kyoto Prefectural University of Medicine, Kyoto, Japan; 4Osaka
University School of Medicine, Department of Cardiology, Osaka, Japan

Alternative splicing plays critical roles in the pathogenesis of many diseases.
Since the role of alternative splicing in heart failure is unclear, we performed
global analysis of exon expression levels to identify splicing variants responsi-
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ble for heart failure. We constructed exon expression profiling of murine failing
hearts induced by 8-week aortic constriction using Mouse Exon 1.0 ST Array
(Figure 1). We detected 133 genes with changes in splicing pattern, and we fo-
cused on 48 genes with unchanged gene expression level, because conventional
3’ array could not detect them. Finally, we selected Mtus 1 (mitochondrial tumor
suppressor 1) gene, because this gene is the only gene of which splicing variants
are registered in public database. Total expression level of Mtus1 splicing variants
was not changed in failing heart compared to non-failing hearts. However, anal-
ysis of each splicing variant confirmed that variant A and C were increased and
decreased in failing heart using RT-PCR primers specific to each variant, respec-
tively. We further investigated the splicing pattern of Mtus1 gene in rat neonatal
cardiomyocytes. Knockdown of variant C using siRNA induced up-regulation of
variant A both in mRNA and protein level. This result implies that variant C reg-
ulates variant A expression level. Finally, we revealed that specific knockdown
of variant A increased phosphorylation level of Erk, and thus the myocyte cross-
sectional area. By contrast, adenovirus-mediated expression of variant A reduced
phosphorylation level of Erk, and the myocyte cross-sectional area.

Figure 1. Exon array selection.

We conclude that Mtus 1 variant A inhibits cardiac hypertrophy, and exacerbates
heart failure. Global analysis of splicing pattern using exon array is a useful ap-
proach for assessing novel targets for heart failure.
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1021 Cost-effectiveness of NT-proBNP-guided therapy in
heart failure; results from the TIME-CHF study

S. Van Wijk1, T. Van Asselt2, M.T. Maeder3 , S. Muzzarelli4,
P. Erne5, W. Estlinbaum6, H. Rickli3, P. Rickenbacher7 , M. Pfisterer4,
H.P. Brunner-La Rocca1. 1Maastricht University Medical Center,

Dept. of Cardiology, Maastricht, Netherlands; 2Maastricht University Medical
Centre, Clinical Epidemiology and Medical Technology Assessment, Maastricht,
Netherlands; 3Kantonsspital St. Gallen, Dept. of Cardiology, St. Gallen,
Switzerland; 4University Hospital Basel, Dept. of Cardiology, Basel, Switzerland;
5Kantonsspital Lucerne, Dept. of Cardiology, Lucerne, Switzerland; 6University
Hospital Liestal, Dept. of Cardiology, Liestal, Switzerland; 7University Hospital
Bruderholz, Dept. of Cardiology, Bruderholz, Switzerland

Purpose: To investigate whether NT-proBNP-guided heart failure therapy is cost-
effective compared to symptom-guided therapy.
Methods: We did an 18-month cost-effectiveness analysis of the TIME-CHF
study, which randomised patients to NT-proBNP-guided versus symptom-guided
therapy. We used non-parametric bootstrap techniques to determine cost-
effectiveness and compared prestratified groups of reduced and preserved ejec-
tion fraction (i.e LVEF≤45% and >45%). As endpoints, overall survival and
quality-adjusted life-years (QALYs) assessed by SF-12 questionnaire were used
(available in 528/622 patients; 434/499 with LVEF≤45%). Costs are expressed in
euro’s, price level 2006.
Results: In patients with reduced LVEF, NT-proBNP-guided therapy was domi-
nant for both QALY’s and life years, indicating that it is more effective (incremental
effectiveness of 0.05 QALY’s and 0.07 life-years) and less costly (�16,704 per pa-
tient for NT-proBNP-guided therapy and � 18,853 per patient for symptom-guided
therapy than symptom-guided strategy), saving �2,150 over 18 months. In pa-
tients with preserved LVEF, NT-proBNP-guided therapy was not cost-effective,

Figure 1. Costs by treatment group in reduced LVEF

being more costly (� 38,876 per patient for NT-proBNP-guided therapy and
�21,419 per patient for symptom-guided therapy, mean difference �17,457) and
less effective than symptom-guided therapy (incremental effectiveness of -0.07
life-years and -0.07 QALY’s). In these patients, NT-proBNP-guided therapy is infe-
rior to standard therapy, no matter what society would pay for a QALY or life-year.
Conclusion: NT-proBNP-guided therapy is highly cost-effective in patients with
reduced LVEF, in contrast to patients with preserved LVEF, where NT-proBNP-
guided therapy is very unlikely more cost-effective than standard therapy.

1022 Adrenomedullin changes predict survival in dyspneic
emergency department patients

W.F. Peacock1, R. Nowak2, A.S. Maisel3, C. Mueller4, P. Ponikowski5,
M. Mockel6, C. Hogan7, A.H.B. Wu8, S. Disomma9, S. Anker10.
1Cleveland Clinic, Cleveland, United States of America; 2Henry

Ford Hospital, Detroit, United States of America; 3VA San Diego Health Care
System, San Diego, United States of America; 4University Hospital Basel, Basel,
Switzerland; 5Wroclaw Medical University, Department of Cardiology, Wroclaw,
Poland; 6Charite - Campus Virchow-Klinikum, Department of Cardiology, Berlin,
Germany; 7Virginia Commonwealth University, Richmond, United States of
America; 8University of California San Francisco (UCSF), San Francisco, United
States of America; 9Sapienza University of Rome, Rome, Italy; 10Charite -
Campus Virchow-Klinikum (CVK), Berlin, Germany

Background: Adrenomedullin (ADM), a vasodilatory peptide with potent hypoten-
sive effects, can be measured as MRproADM. Elevated in chronic heart failure, it
is increased proportionally to disease severity.
Purpose: Our purpose was to determine if ADM changes are associated with
survival.
Methods: BACH was a prospective, 15-center international study of emergency
department patients presenting with dyspnea. Blood was sampled at admission
and repeated 14 to 48 hrs later. High or low ADM was defined by a 2.0 nmol/L
cutpoint. Patients were divided into 4 groups defined by initial vs repeat ADM:
high-high, high-low, low-low, and low-high.
Results: Of 1641 patients, the final diagnosis was AHF in 568 (34.6%), COPD
201 (12.2%), asthma 130 (7.0%), pneumonia 112 (6.8%), chest pain of unknown
origin 106 (6.5%), bronchitis 61 (3.7%), arrhythmia 55 (3.4%), ACS 39 (2.4%),
pulmonary embolism 38 (2.3%), influenza 27 (1.6%), and "other" in 304 (18.5%).
At 90 days there were 130 deaths; 65 had AHF, and 65 were non-AHF. Median
time to discharge was 7 days (IQR 3-12) and initial ADM levels ranged from 0.03
to 12.6 nmol/l (median 0.88 nmol/l; IQR 0.57, 1.44 nmol/l). Overall, 532 (32.4%)
were discharged on the day of admission. Of the remaining 1109, 981 had >1
blood draw. At admission, 191 (19.5%) had high ADM, suggesting increased
mortality. Of these, 70 (36.6%) had ADM levels that declined with therapy. The
declining ADM cohort had a survival rate similar to patients who were never at
risk based on the initial ADM, see figure. Including serial measurements into a
time-dependent Cox model gave added value vs patients with just an admission
ADM (p=0.0005).

Serial ADM changes predict survival.

Conclusion: A declining ADM identifies a cohort at low risk of 90 day mortality.

1023 Serial measurement of pentraxin-3 is a strong predictor
of outcome in heart failure: results from the CORONA
and GISSI-HF trials

R. Latini1, L. Gullestad2, S. Masson1, M. Vardal2, D. Lucci3,
I. Cuccovillo4, P. Aukrust5, T. Ueland5, G. Tognoni6 , L. Tavazzi7 . 1The

Mario Negri Institute for Pharmacological Research, Milan, Italy; 2Oslo University
Hospital, Department of Cardiology, Oslo, Norway; 3ANMCO Research Center,
Florence, Italy; 4Clinical Institute Humanitas IRCCS, Rozzano, Italy; 5Oslo
University Hospital, Institute of Internal Medicine, Oslo, Norway; 6Consorzio
Mario Negri Sud Institute, Santa Maria Imbaro, Italy; 7GVM Hospitals of Care
and Research, Cotignola, Italy

Purpose: Pentraxin-3 (PTX3) is an acute phase protein that, in contrast to CRP,
is widely expressed under inflammatory stimuli in the heart and blood vessels.
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Circulating PTX3 is a marker of severity and outcome in acute MI, but little is
known in chronic HF.
Methods: PTX3 was measured in a core laboratory (ELISA, Perseus Proteomics)
at baseline and 3- month follow-up in 2690 patients with chronic HF enrolled in the
GISSI-HF (1233) and CORONA (1457) trials. Overall 22% were females, mean
age was 69±9 y (±SD) and LVEF 32±8%. The clinical determinants of elevated
logPTX3 were identified with multivariable regression analysis. The prognostic
value of PTX3 at baseline or its relative changes over 3 months (%) was tested in
multivariable Cox regression models that included NT-proBNP or hsCRP.
Results: The median plasma concentration of PTX3 was 5.33 [3.55-7.64] ng/mL.
Advanced NYHA classes and age, low BMI, ischemic etiology and LVEF were as-
sociated with elevated PTX3. 3-month changes in PTX3, but not baseline PTX3,
independently predicted incident all-cause mortality (629 events) and CV mortal-
ity (483), after adjustment for clinical risk factors, including NT-proBNP (Table) or
hsCRP.

Cox proportional hazard models

Variable All-cause mortality CV mortality

Wald χ2 p Wald χ2 p

3-month changes in PTX3 (%) 28 <0.0001 15 <0.0001
Baseline PTX3 (ng/mL) 0.3 0.58 1 0.27
Baseline PTX3 (ng/L) 111 <0.0001 103 <0.0001
Age (year) 23 <0.0001 11 0.001
Sex 18 <0.0001 11 0.001
BMI (kg/m2) 4 0.04
LVEF (%) 5 0.03 5 0.03
NYHA class 40 <0.0001 19 <0.0001
eGFR (mL/min/1.73 m2) 16 <0.0001 19 <0.0001
Trial (CORONA vs. GISSI-HF) 0.1 0.71 0.1 0.72

Conclusions: A representative cohort of contemporary patients with HF from
2 independent trials consistently shows that (1) PTX3 is related to severity and
outcomes in HF, (2) the prognostic value of 3-month changes is stronger than
that of a single measurement, and (3) PTX3 emerges as a prognostic marker
independent from CRP.

1024 Can the neurohormonal hypothesis be extended to
patients with chronic heart failure and preserved left
ventricular function?

G. Gonzalez-Robledo1 , J. Comin-Colet1, J.A. Ramirez-Martinez1,
M. Cladellas1, J.M. Verdu2, M. Rizzo1, S. Ruiz1, R. Elosua3,

C. Vilaplana4, J. Bruguera1. 1Hospital del Mar, Department of Cardiology, Heart
Failure Program, Barcelona, Spain; 2Primary Care Research Institute (IDIAP)
Jordi Gol, Barcelona, Spain; 3Municipal Institute of Medical Research (IMIM),
Barcelona, Spain; 4Laboratori de referencia de Catalunya, Barcelona, Spain

Background: Chronic heart failure (CHF) with low ejection fraction (HF-LEF)
is characterized by increased activation of the sympathetic, renin-angiotensin-
aldosterone system (RAAS) and the vasopressin axis. Although current drug
management of patients with preserved ejection fraction (HF-PEF) has been ex-
trapolated from trials evaluating the blockade of these systems in systolic CHF,
there is little information about activation of these systems in patients with HF-
PEF.
Aims and methods: To evaluate hypothesis that HF-PEF may have similar level
of neurohormonal activation (NHA) compared to HF-LEF, the levels of nore-
pinephrine (NE, pg/mL), plasma renin activity (PRA; ng/mL/h), serum ACE activity
(SACE, U/L), aldosterone (ALD, pg/mL) and vasopressin (V, pg/mL) were deter-
mined in 637 stable consecutive CHF patients referred to our multidisciplinary
heart failure program and analyzed according to 2 left ventricular ejection frac-
tion categories: HF-PEF (LVEF>50%) and HF-LEF. Final analyses were made
adjusting for significant covariates associated with NHA and LVEF using general
linear models. NHA data were log-transformed to fit normal distribution. Continu-
ous variables are reported as mean±SE.
Results: Mean age was 74±0.4 years; male gender 55%; NYHA functional
class=2.0±0.1; mean LVEF was 42±0.7% (HF-PEF=35.8% of patients;HF-
LEF=64.2%of patients). The unadjusted univariate analysis showed that NHA
was not significantly different between HF-PEF and HF-LEF patients except
from ALD levels (NE: 581±22 vs 624±24, p=ns; PRA: 6.6±0.6 vs 7.5±0.5,
p=ns; SACE: 19.8±1.2 vs 17.4±0.8, p=ns; ALD: 173±44 vs ±148±8, p=0.04;V:
3.8±0.2 vs 4.2±0.2, p=ns).
In the multivariate analysis using a General Linear Model (GLM) adjusted for co-
variates, patients with HF-PEF compared to HF-LEF had lower adjusted levels
of LnNE (5.8±0.1 vs 6.1±0.1, p=0.04). For ALD (6.6±0.2 vs 4.8±0.1, p=ns),
PRA (0.8±0.3 vs 1.2±0.2, p=ns) and V (1.1±0.2 vs 1.1±0.1, p=ns) adjusted
means were not significantly different between HF-PEF and HF-LEF patients, al-
though for SACE (2.1±0.2 vs 2.5±0.1, p=0.06), this difference was marginally
not-significant.
Conclusion: HF-PEF is associated with lower sympathetic activation compared
to HF-LEF patients. No significant differences were observed between HF-LEF
and HF-PEF patients regarding RAAS and Vasopresin activation. Further studies
are warranted to elucidate the role of NHA in the physiopathology of HF-PEF and
the extrapolation of NHA blockade in these patients.

1025 Use of MR-proANP and NT-proBNP in the timing of beta
blocker up-titration in elderly patients with stable
chronic heart failure: Data from the CIBIS-ELD study

N. Sekularac1, S. Von Haehling2, G. Loncar1, E. Tahirovic3 , S. Inkrot3,
S. Apostolovic4, B. Putnikovic5, F. Waagstein6, G. Gelbrich7,

H.D. Duengen3. 1University Clinical Center Zvezdara, Dept. of Cardiology,
Belgrade, Serbia; 2Charite - Campus Virchow-Klinikum, Department of
Cardiology, Division of Applied Cachexia Research, Berlin, Germany; 3Charite -
Campus Virchow-Klinikum, Department of Cardiology, Berlin, Germany; 4Clinical
Center, Clinic for Cardiology, Nis, Serbia; 5University Hospital Zemun, Dept. of
Cardiology, Belgrade, Serbia; 6Sahlgrenska University Hospital, Wallenberg
Laboratory for Cardiovascular Research, Gothenburg, Sweden; 7University of
Leipzig, Coordination Centre for Clinical Trials Leipzig (KKSL), Leipzig, Germany

Purpose: Clinical parameters are usually used for beta-blocker (BB) up-titration
in patients with chronic heart failure (CHF) despite known limitations. No study
has evaluated the potential role of cardiac biomarkers for determination of opti-
mal time point for initiation of BB up-titration in stable patients with CHF. Using
data from the CIBIS-ELD study, we sought to investigate if the baseline value
of mid-regional pro-atrial natriuretic peptide (MR-proANP), N-terminal pro B-type
natriuretic peptide (NT-proBNP), and pro-vasopressin (copeptin) may help to find
the optimal time point for BB up-titration, and complement patients’ clinical status
in every day clinical life.
Methods: We measured MR-proANP, NT-proBNP, and copeptin in 457 elderly
patients (≥65 years old) with stable systolic CHF (LVEF≤45%) before initiation
of BB up-titration. According to predefined cut-off values of respective biomark-
ers, patients were divided into three subgroups (low, intermediate, high biomarker
group) and compared with each other. Additionally, New York Heart Association
(NYHA) functional class and echocardiographic examination were performed at
baseline and 3 months after BB up-titration.
Results: After 3 months of BB up-titration in the overall study population, we
noted significant improvement of left ventricular ejection fraction (LVEF) (from
34.5±8.1 to 38.3±8.9%, p<0.001), left ventricular end-systolic diameter (from
48.2±9.7 to 47.2±9.8mm, p<0.001), and NYHA functional class (from 2.3±0.6
to 2.0±0.6, p<0.001). In all MR-proANP and NT-proBNP subgroups there was
significant amelioration of LVEF and NYHA class (p<0.001 for all). However,
we showed more prominent improvement of LVEF and NYHA class in patients
subgroups with lower vs. higher natriuretic peptides (NP) levels (LVEF: low vs.
high subgroup of MR-proANP and NT-proBNP, p=0.003 and p<0.001, respec-
tively; NYHA: both p<0.05). Similarly, reverse left ventricular remodeling was
more prominent in low NP vs. high NP subgroup (p<0.05 for both NPs). Unlike
NP subgroups, copeptin subgroups did not differ in respect to studied parameters
after BB up-titration.
Conclusions: We found that stable CHF patients mirrored by lower NP levels
may be expected to have more benefit after initiation of BB up-titration in terms of
well-being, reverse left ventricular remodeling, and left ventricular function. Thus,
both MR-proANP and NT-proBNP may guide the optimal timing of BB up-titration
in stable elderly patients with CHF.

1026 Prevention of renal dysfunction with hypertonic saline
solution in patients with decompensated heart failure:
a prospective, double blind, randomized,
placebo-controlled trial

V. Issa, S.M. Ayub-Ferreira, F. Bacal, G.V. Guimaraes, L. Andrade,
A.C. De Braganca, G.E. Conceicao-Souza, P.R. Chizzola, I.T. Velasco,
E.A. Bocchi. Heart Institute (InCor) do Hospital das Clínicas da Faculdade de
Medicina da Universidade São Paulo, Sao Paulo, Brazil

Background: Renal dysfunction is an important risk factor in decompensated
heart failure (DHF), and specific interventions are required. We tested the effects
of intravenous hypertonic saline solution (NaCl 7.5%) for prevention of renal dys-
function in patients with DHF on top of guideline-oriented therapy.
Methods: 32 patients with DHF were included in a prospective, double-blind,
placebo-controlled trial and randomized (2:1) to receive a three-day course of
100ml of NaCl 7.5% twice daily or placebo (100ml of NaCl 0.9%). The primary
end point was a 0.3mg/dL increase in serum creatinine during intervention. The
main secondary end point was change in biomarkers of renal function.
Results: The primary end point was reached by 2 (10%) patients in interven-
tion group, and 6 (50%) patients in placebo group (RR 0.3; CI 95%: 0.09-

Figure 1
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0.98; p=0.01). As compared with placebo, patients in intervention group had in-
creased diuresis (p=0.03), lower serum level of creatinine (p=0.02) and c-cystatin
(p=0.031), and improved renal tubular function, as measured by urinary expres-
sion of NH3 exchanger, aquaporin2 and urea transporter UTA1. Beneficial effects
ceased after intervention was stopped.
Conclusions: Hypertonic saline solution is effective for prevention of renal dys-
function in DHF, as measured by markers of glomerular and tubular renal function.
To the best of our knowledge this is the first trial to demostrate risk reduction in
this setting, and warrants further investigation in multicenter trials.

RISK/BENEFITS OF CATHETER ABLATION FOR
ATRIAL FIBRILLATION

1039 Classical and “new” complications of radiofrequency
atrial fibrillation ablation

A. Corleto1, M. Anselmino1, M. Scaglione2, D. Caponi2, P. Di Donna2,
F. Ferraris1 , A. Battaglia1, A. Blandino1, F. Gaita1. 1San Giovanni
Battista Uinversity Hospital, Turin, Italy; 2Cardinal Massaia Hospital,

Department of Cardiology, Asti, Italy

Introduction: Over the past 10 years atrial fibrillation ablation has become
a widely available procedure. Data on procedural complications are, however,
mainly based on surveys or meta-analysis taking into account centers with dif-
ferent experience and ablation techniques. Aim of the present study is to report
complications occurred in a high volume center performing radiofrequency atrial
fibrillation ablation with a standard technique.
Methods and results: From 2005 to 2010, 1330 ablations were performed in 959
patients. Indication for the procedure was paroxysmal AF in 34%, persistent in
47% and atypical flutter in the remaining 19% patients. Two venous sheaths were
inserted into the right femoral vein and 1 into the left. Left atrium was achieved
trough single transseptal puncture or patent foramen ovale when present. Abla-
tion was performed by an irrigated-tip catheter aiming to pulmonary vein isolation
and/or creation of linear lesions in case of persistent AF. Intravenous unfraction-
ated heparin was given during the procedure maintening an activated clotting
time >300 seconds. Overall eighteen complications (1.4%) occurred: 6 (0.5%) is-
chemic complications (3 strokes and 3 TIA), 8 (0.6%) cardiac tamponades requir-
ing immediate drainage, 3 (0.2%) vascular complications (2 inguinal haematomas
and one AV fistula), and 1 (0.1%) symptomatic pulmonary vein stenosis. Starting
from year 2009, 415 patients also underwent brain magentic resonance (MR)
before and after the ablation procedure to investigate the incidence of silent cere-
bral ischemia. Within these patients 50 (12%) reported silent cerebral ischemia.
Twenty-seven (54%) patients with positive MR scan for silent cerebral ischemia
post ablation accepted to repeat brain MR after 3 months. In 3 (11%) cases the
lesions remained unchanged, in 11 (41%) the diameter decreased, and finally in
13 (48%) patients the lesions resulted undetectable.
Conclusion: The overall symptomatic complication rate of radiofrequency AF
ablation in a high volume center is lower than that reported in recent surveys.
Cerebral ischemia, together with cardiac tamponade, is indead the most feared
complication. Symptomatic patients represent only a small proportion of all cere-
bral ischemias, however almost half of the silent lesions seem to revert over a 3
month period. Further research in this field is mandatory to guide physicians on
the actual level of safety of an AF ablation procedure.

1040 Validation of LGE-MRI based staging of atrial fibrillation
structural remodeling and prediction of catheter
ablation outcome

N. Akoum, G. Vergara, R. Ranjan, C. McGann. University of Utah, Salt
Lake City, United States of America

Introduction: Structural remodeling is a major determinant of catheter ablation
(CA) success in atrial fibrillation (AF). We report in a large cohort of patients, the
predictive value of atrial fibrosis, quantified using late gadolinium enhancement
MRI (LGE-MRI), in AF recurrence post CA.
Methods: 487 patients with AF, presenting for CA underwent LGE-MRI. Left atrial
(LA) fibrosis was quantified in all patients, who were divided into 4 stages of LA
fibrosis (Utah Stage I: <5%, Utah Stage II: 5-20%, Utah Stage III: 20-35%, Utah
Stage IV: >35%). All patients underwent CA with pulmonary vein isolation and
septal and posterior wall debulking. Follow up was done with event monitoring
during the blanking period, 8-day Holter monitoring every 3 months and ECGs
based on reported symptoms. Recurrence was any sustained atrial arrhythmia
lasting longer than 30 seconds following a 3 months blanking period.
Results: The average patient age was 66±12 years (36% female). The mean LA
fibrosis was 16.3±10.8%. 31 pts (6.4%) were Utah Stage I, 317 pts (65.1%) Stage
II, 107 pts (22.0%) Stage III, and 32 pts Stage IV (6.6%). The mean follow up time
was 228±187 days. A Cox multivariate survival analysis identified Utah stage was
the strongest predictor of recurrence (HR 2.0, p<0.001). Other predictors were
prevalent diabetes (HR 1.7, p=0.02) and LA volume (HR 1.01, p<0.01). Coronary
artery disease, hypertension, congestive heart failure, age, gender and AF-type
were not significant.
Conclusion: In a large AF ablation cohort, atrial fibrosis quantified using LGE-

MRI is the strongest predictor of AF recurrence. This validates earlier reports
demonstrating the predictive value of this measure.

1041 Prevalence, characteristics and predictors of
pulmonary vein narrowing after PVAC ablation

Y. De Greef1, R. Tavernier2 , S. Raeymaekers1 , B. Schwagten1, D. De
Surgeloose1, G. De Keulenaer1, D. Stockman1, M. Duytschaever2 .
1Hospital Middelheim, Antwerp, Belgium; 2AZ St Jan Hospital Bruges,

Bruges, Belgium

Background: The risk and determinants of pulmonary vein narrowing (PVN) af-
ter pulmonary vein isolation (PVI) using a novel multi-electrode ablation catheter
(PVAC) are unknown.
Methods and results: PV diameters (PVD) and left atrial (LA) volume were com-
pared by computed tomography before and 3 months after PVI using duty-cycled
phased RF energy (2:1 or 4:1 bipolar/unipolar ratio) in 50 patients. PVD was
measured in a coronal and axial view at three levels (A=ostium, B=1cm more
distal, C=2cm more distal). Moderate PVN was defined as a PVD reduction of
25-50%, severe PVN as >50%. Axial PVD shortened by 17±16%, 14±16% and
8±22% at level A, B and C respectively (p<0,001 for all); coronal PVD decreased
by 16±14%, 13±17% and 7±19% (p<0,001 for all). Moderate PVN occurred in
55/200 PVs (28%) in 36 patients (72%); severe PVN occurred in 8/200PVs (4%)
in 7 patients (14%). The left superior PV and the number of 2:1 applications were
predictors for PVN. LA volume decreased by 10±18% (p<0,001).
Conclusions: PVAC ablation results in a consistent moderate reduction of the
PVD predominantly at the ostium. PV narrowing occurred more frequently in the
LSPV and was related to the number of 2:1 applications. Severe PVN in 14% of
patients, raises concerns about the risk for clinical PV stenosis.

1042 Ablation of atrial fibrillation: can we achieve an
additional benefit with image-integration into 3D-Maps?

F.M. Gindele1, S. Heiderfazel1, J. Brachmann2, K.H. Kuck3,
B. Schuhmacher4 , J. Tebbenjohanns5 , M. Horack6, J. Senges6,
D. Andresen1. 1Vivantes Hospital am Urban, Berlin, Germany;

2Coburg Clinical Center, Coburg, Germany; 3Asklepios Clinic St. Georg,
Hamburg, Germany; 4Cardiovascular Clinic Bad Neustadt, Department of
Cardiology, Bad Neustadt an der Saale, Germany; 5Rhön Klinikum, Hildesheim,
Germany; 6Heart Attack Research Center at the University of Heidelberg,
Ludwigshafen am Rhein, Germany

Aim: The use of 3Dimensional mapping-systems in ablation of paroxysmal and
persistent atrial fibrillation results in a simplification of the ablation procedure. The
additional integration of CT-/MR and ultrasound-data into these mapping-systems
enables an even more accurate reconstruction of the left atrium and by that a
higher rate of success of the ablation procedure. Aim of our trial was to evalu-
ate this benefit by integration-technique based on the data of a big prospective
registry (German ablation registry).
Method: From March 2007 until November 2010 3.015 patients were ablated
with atrial fibrillation and by the use of a 3D mapping-system. 2.283 (75,7%)
were treated only by 3D-Mapping (CARTO: 68%, NavX: 24%, other systems: 8%)
(group 1), 732 (24,3%) were ablated with the additional use of image-integration
(MRI: 20%, CT: 79%, ultrasound (ICE): 9%) (group 2). Patients in group 1 were
63, in group 2 61 years old. There was no difference in the incidence of cardiac
disease (32% vs. 34%) and in the rate of clinical heart failure (NYHA 0/1: 87% vs.
89%).
Results: See Table 1. Follow-up: There was a more than 1 year follow-up in 1.779
patients. Within this population there were less relapses of atrial fibrillation in the
group without image-integration (43,4% (group 1) vs. 51,3% (group 2); p<0,01).
Also the rate of re-hospitalisation due to cardiac events was smaller in this group
(74,6% vs. 85,5%; <0,01).
Conclusion: The use of image-integration in the ablation of atrial fibrillation as a
routine does not seem to be reasonable. In contrast, it pretends a high amount of
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Table 1. Results

Group 1 Group 2 p-value
Image-Integration: no Image-Integration: yes

(n=2283) (n=732)

Procedure duration (min.) 180 202 <0,0001
Fluoroscopy time (min.) 24 36 <0,0001
Primary success (%) 97 98 ns
Complication rate (%) 4,4 4,2 ns
Pericardial effusion (%) 0,9 2,0 <0,05

anatomic accuracy. This fact can leed to an assumed feeling of safety particularly
in investigators with less experience.

1043 Catheter ablation of atrial fibrillation using a new
non-fluoroscopic sensor-guided 3D navigation tool
(MediGuide)

S. Rolf, S. John, T. Gaspar, P. Sommer, A. Arya, G. Hindricks,
C. Piorkowski. University of Leipzig, Heart Center, Department of

Electrophysiology, Leipzig, Germany

Purpose: A novel sensor-based electromagnetic 3D navigation system has been
introduced that allows real-time catheter tracking in the environment of pre-
recorded conventional 2D X-ray loops (MediGuide (MG) Technology, SJM). We
report the first clinical experience for catheter ablation of atrial fibrillation.
Methods: 49 consecutive patients (39 male patients, age 60±10 yrs) were ab-
lated using the new MG catheter tracking technology. Two steerable MG-enabled
diagnostic EP catheters equipped with a sensor were used for CS cannulation,
tagging of defined anatomical structures within the MG system, and anatomi-
cal reconstruction of the left atrium within the electro-anatomic mapping system
(EAMS). Circumferential pulmonary vein isolation plus additional lines if neces-
sary were performed with a conventional open-irrigated tip catheter. 36 patients
ablated conventionally with the EAMS plus fluoroscopy served as a control group.
Results: In all 49 patients the MG-enabled catheters could be visualized and
tracked non-fluoroscopically and real-time throughout the procedure. Complete
circumferential pulmonary vein isolation and lesion deployment was documented
in each patient. Adverse events did not occur. Usage of the MG system signifi-
cantly reduced fluoroscopy time from 35±16 min to 18±10 min compared to the
control group (p<0.01).

Fluoroscopy with MG-enabled catheters.

Conclusions: We observed for the first time a stable integration of the MG tech-
nology into the clinical application of atrial fibrillation ablation, enabling accurate
non-fluoroscopic 3D catheter tracking within pre-acquired 2D cine-loops. With the
system, we were able to significantly reduce fluoroscopy durations without inter-
rupting or extending work-flow, although a sensor-equipped ablation catheter was
not available yet.

1044 Is catheter ablation of atrial fibrillation safe?
Experience of a high-volume centre

B. Aldhoon, D. Wichterle, P. Peichl, R. Cihak, J. Kautzner. Institute for
Clinical and Experimental Medicine, Prague, Czech Republic

Introduction: Catheter ablation has become a well-established treat-
ment option for atrial fibrillation (AF). However, there are still safety concerns. We
conducted an analysis of consecutive procedures guided by intracardiac echocar-
diography in a high-volume centre and assessed complication rates and possible
risk factors.
Methods: A total of 1057 procedures were evaluated (393 for persistent AF; 235
robotically navigated ablations) in 857 patients (aged 58.0±9.4 yrs) referred for
catheter ablation for AF between March, 2006 and August, 2010. All major com-
plications during the procedure or within 3 months of follow-up were considered
for analysis. Major complications were defined as those required prolonged hos-
pitalization or intervention and/or resulted in long-term disability.
Results: Thirty-one major complications occurred in 1057 procedures (2.9%).
Among patients with major complications, 2 pts had non-fatal stroke and 3 pts

had transient ischemic attack, 2 pts had tamponade, 1 patient had pericardial
effusion without the need to perform a puncture and 2 procedures were compli-
cated by hemothorax after jugular vein puncture. The most frequent complication
was vascular injury in the groin (17 cases) requiring surgical repair and/or blood
transfusion. There were also 2 cases of sepsis, 1 pericarditis and 1 case of ad-
vanced atrioventricular block due to extensive ablation in the right atrium requir-
ing pacemaker implantation. No deaths occurred periprocedurally or during the
follow-up period. Among parameters such as age, body weight and height, body
mass index (BMI), body surface area (BSA), AF type, and ablation technique,
only body weight (83.8±13.6 vs. 90.8±15.8 kg; p=0.016), body height (172.7±9.0
vs. 176.8±9.6 cm; p=0.020), and BSA (1.97±0.18 vs. 2.07±0.21 m2; p=0.008)
were significantly different between patients with and without major complica-
tions, respectively. In a step-wise multivariate regression model with variables
dichotomized at median value, the BSA was the only factor associated with ma-
jor complications with incidence of 4.2% vs. 1.7% for BSA < 2.07 and >2.07m2

(P=0.014), respectively.
Conclusions: AF ablation procedures guided by intracardiac echocardiography
in a high volume centre are associated with lower complication rate as compared
with previous studies in patients undergoing AF ablation. BSA was the strongest
predictor of major complications in this study and this association was mainly
driven by the incidence of vascular complications.

ISCHAEMIC HEART DISEASE IN WOMEN: WHY DO WE
MANAGE THEM DIFFERENTLY?

1049 Accuracy of different stress modalities for evaluation of
postmenopausal women with suspected coronary
artery disease

M.-M. Becker1, C. Zwicker1, E. Altiok1, S. Trepels1, C. Ocklenburg2,
N. Marx1, R. Hoffmann1. 1University Hospital Aachen, Medical Faculty

RWTH, Aachen, Germany; 2RWTH Aachen University, Institute for Medical
Statistics, Aachen, Germany

Objective: We wanted to assess the value of different cardiovascular stress test-
ing methods for evaluation of postmenopausal women with suspected coronary
artery desease (CAD).
Background: Diagnostic procedures are less accurate in women than in men.
There is compelling evidence that women with CAD experience worse outcomes
than men.
Methods: We prospectively enrolled 231 consecutive postmenopausal women
with chest pain or other symptoms suggestive of CAD. Each patient underwent
coronary angiography and three stress testings by cardiovascular magnetic reso-
nance (CMR), single-photon emission computed tomography (SPECT) and echo-
cardiography (DSE) within 7±3 days. Stress was performed using Dobutamine
(maximum dose of 40 μg/kg per min) and Atropine (total dose 2 mg) at the start
of the 40 μg/kg per min stage if needed to augment heart rate. 197 women (mean
age 61±7 years) achieved complete protocol and were followed up for 3±1 years
for the occurrence of hospitalization for acute coronary syndrome, myocardial in-
farction and/or new-onset or worsening angina.
Results: CAD prevalence (≥50% diameter stenosis) was 64%, 79 women had
1-vessel disease (40%), 32 (16%) had 2-vessel disease and 16 (8%) had 3-
vessel disease. Diagnostic sensitivity and specificity were as follows: stress
electrocardiogram 66% and 70%, CMR 87% and 90%, SPECT 86% and 85%,
DSE 85% and 87%. The sensitivity was lower in women with single-vessel
disease compared to multivessel disease (ECG: 64% vs. 75%, p=0.04, CMR:
72% vs. 100%, p=0.002; SPECT: 70% vs. 91%, p=0.014; DSE: 75% vs. 96%,
p=0.011, respectively). A combination of two modalities (CMR/SPECT, CMR/DSE
or SPECT/DSE) improved the predictive power for CAD significantly. The advan-
tage of image integration was particularly strong in those women with single ves-
sel disease. For patients with normal results Cox survival analysis showed 3-year
cumulative event-free survival rates of 59%, 98%, 95% and 96%, respectively.
Conclusion: There is high diagnostic and prognostic accuracy for CMR, SPECT
and DSE stress testings in symptomatic postmenopausal women. Integration of
two stress tests increases the accuracy to detect CAD even in challenging single-
vessel disease.

1050 Gender differences in the treatment recommendation
after diagnostic coronary angiography. Data from the
prospective ALKK registry

K. Schmidt1, R. Zahn1, M. Hochadel2 , H. Mudra3, S. Behrens4,
H. Schuehlen5, U. Zeymer1. 1Heart Center Ludwigshafen,

Department of Cardiology, Ludwigshafen am Rhein, Germany; 2Institut fur
Herzinfarktforschung Ludwigshafen an der Universitat Heidelberg, Ludwigshafen,
Germany; 3Neuperlach Hospital, Department of Cardiology, Munich, Germany;
4Vivantes Humboldt Hospital, Berlin, Germany; 5Vivantes Auguste-Viktoria
Hospital, Berlin, Germany

Background: Little is known about gender related differences in the treatment
recommendation after diagnostic angiography. Therefore we evaluated a large
data base to assess gender related differences in the treatment recommenda-
tion of diagnostic coronary angiography in patients with stable angina, non-ST-
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elevation myocardial infarction (NSTEMI)/unstable angina and ST-elevation my-
ocardial infarction (STEMI).
Methods: We used the data of the ongoing ALKK PCI registry. Baseline data,
procedural features and in-hospital events of all consecutive diagnostic angiogra-
phies of 41 non-university hospitals were collected on standardized case record
forms and centrally analysed by a institut.
Results: Between 2006 and 2009 179.362 men and 92.094 women with either
stable angina, non-ST-elevation myocardial infarction or ST-elevation-myocardial
infarction were included in the ALKK registry at 41 participating hospitals. Sig-
nificant coronary artery stenosis was diagnosed more often in men compared
to women (stable angina 57% vs. 37%, NSTEMI/unstable angina 79% vs. 66%,
STEMI 87% vs. 84%). In all indications a conservative treatment was more often
recommended in women.

Gender related differences

Men Women

Conservative PCI CABG Conservative PCI CABG

Stable Angina 53% 31% 14% 63% 21% 11%
NSTEMI/Unstable Angina 31% 57% 12% 42% 48% 9%
STEMI 9% 86% 5% 14% 82% 4%

PCI, percutaneous coronary intervention; CABG, coronary artery bypass graft; NSTEMI, non-ST-
elevation myocardial infarction; STEMI, ST-elevation myocardial infarction.

Conclusion: In clinical practice women compared to men are treated less often
with revascularization therapies, regardless of the indication for coronary angiog-
raphy. However this difference is mainly due to a significant lower proportion of
significant coronary artery disease in women in each indication catagory.

1051 Time trends in STEMI - improved treatment and
outcome but still a gender gap

S. Sederholm Lawesson1 , J. Alfredsson1, M. Fredrikson2,
E. Swahn1. 1Department of Medical and Health Sciences, Division of
Cardiovascular Medicine, Linköping, Sweden; 2Department of Clinical

and Experimental Medicine, Faculty of Health Sciences, Linköping, Sweden

Background: In case of ST-elevation MI [STEMI] women have received less evi-
dence based medicine [EBM], suffered from more bleedings and had worse out-
come during the fibrinolytic era. With the shift from fibrinolytics to primary percu-
taneous coronary intervention [PCI] we hypothesized that gender differences in
STEMI management and outcome have diminished.
Material and methods: STEMI patients registered 1998–2000 (n=15697) and
2004–2006 (n=14380) in the Register of Information and Knowledge about
Swedish Heart Intensive care Admissions (today SWEDEHEART) were included.
Results: Reperfusion therapy was given to 63% vs. 71% and 64% vs. 75%
women vs. men in the two groups. In the early group there were small gender
differences regarding EBM. In the late group women had 14–25% less chance of
receiving EBM. Gender differences in use of coronary angiography, beta-blockers,
ACE-inhibitors/ARBs and statins increased between the time periodes. In-hospital
mortality was 12% higher in women in the early and 24% higher in the late group.
Multivariable adjusted 1-year mortality was not significantly higher in any of the
groups.
Conclusion: In spite of an increased attention to gender differences in STEMI
treatment, focus on adherence to guidelines and a change in predominant reper-
fusion strategy, differences between the genders in adherence to treatment guide-
lines and in early outcome actually increased from 1998-2000 to 2004-2006.

1052 STEMI and octogenarians: gender specific predictors
of mortality and gender differences in reperfusion.
Results from the Belgian STEMI registry

E.H. Vandecasteele1 , M. De Buyzere1, S. Gevaert1, A. De Meester2,
P. Evrard3, J. Boland4, H. De Raedt5, P. Coussement6 , P.H. Dubois7,

M. Claeys8. 1Ghent University Hospital, Ghent, Belgium; 2Hopital de Jolimont,
Haine Saint Paul, Belgium; 3University Hospital, Mont Godinne, Belgium;
4Citadelle Regional Hospital, Liege, Belgium; 5OLV Hospital, Aalst, Belgium;
6General Hospital Sint Jan, Brugge, Belgium; 7University Hospital Charleroi,
Civil Hospital, Charleroi, Belgium; 8University Hospital, Antwerp, Belgium

Introduction: Gender differences in treatment options and outcome of STEMI in
octogenarians are still a matter of debate.

Abstract 1048 – Table 1. Time trends in STEMI gender gaps

Early period: Year 1998–2000 (n=15697) Late period: Year 2004–2006 (n=14380)

Crude OR (95% CI) Age adjusted OR (95% CI) Multivariable adjusted OR (95% CI) Crude OR (95% CI) Age adjusted OR (95% CI) Multivariable adjusted OR (95% CI)

Coronary angiography 0.64 (0.59–0.69) 0.86 (0.79 –0.94) 0.92 (0.83–1.01) 0.44 (0.40–0.47) 0.79(0.72–0.87) 0.79 (0.71–0.88)
Reperfusion therapy 0.70(0.66–0.75) 0.87 (0.81–0.94) 0.86 (0.78–0.94) 0.57 (0.53–0.62) 0.79 (0.73 –0.86) 0.80 (0.73–0.89)
Aspirin 0.89 (0.80–0.98) 0.96 (0.86–1.06) 0.96 (0.85–1.08) 0.71 (0.62–0.82) 0.90 (0.78–1.04) 0.86 (0.73–1.00)
Other platelet inhibitor 0.80(0.70–0.91) 0.98 (0.86–1.13) 1.01 (0.86–1.18) 0.59 (0.55–0.64) 0.83 (0.76–0.91) 0.85 (0.77–0.94)
Beta-blocker 0.78 (0.71–0.86) 0.95 (0.95–1.04) 0.96 (0.87–1.08) 0.68 (0.60–0.76) 0.80 (0.71–0.90) 0.79 (0.69–0.91)
ACE inhibitors/ARB 0.96 (0.89–1.03) 0.86 (0.80–0.92) 0.85 (0.78–0.92) 0.80 (0.74–0.86) 0.80 (0.74–0.86) 0.75 (0.68–0.81)
Statins 0.78 (0.73–0.84) 1.12 (1.03–1.21) 1.16 (1.06–1.27) 0.49 (0.45–0.53) 0.78 (0.70–0.86) 0.77 (0.69–0.86)
In-hospital mortality 1.88 (1.70–2.09) 1.19 (1.06–1.32) 1.12 (0.99–1.28) 2.24 (1.97–2.55) 1.25 (1.09–1.44) 1.24 (1.03–1.48)
1-year mortality* 1.63 (1.51–1.75) 1.05 (0.98–1.14) 0.95 (0.87–1.05) 1.97 (1.80–2.15) 1.12 (1.02–1.22) 0.96 (0.86–1.08)

Gender differences in management and outcome after multivariable adjustments. Data from logistic (*Cox) regression analyses presented as odds (*hazard) ratios with 95% confidence intervals.

Aims: (i) Do predictors of in-hospital mortality differ between octogenarian fe-
males and males? (ii) Does gender influence the choice of reperfusion therapy
in octogenarians? Methods: The study questions were addressed in the Belgian
STEMI registry, a prospective registry (2007-2010) of unselected STEMI pts from
113 hospitals. 7,922 pts were included, 950 octogenarians, with 481 male (me-
dian age 83) and 469 female octogenarians (median age 84).
Results: Octogenarian female STEMI pts had a higher Killip class (>1: 46% vs
36%), higher heart rate on admission (19% vs 13%), more often a body weight
<67 kg (60% vs 21%), more arterial hypertension (66% vs 53%), less peripheral
arterial disease (PAD) (16% vs 22%) and less previous coronary artery disease
(21% vs 28%) than male octogenarians (all p<0.05). In-hospital mortality rate
was 17.5% in octogenarians (13% in males, and 22% in females, p=0.01). In a
logistic regression model including the above mentioned parameters, age, need
for CPR, low systolic blood pressure on admission, diabetes mellitus, infarct loca-
tion, reperfusion therapy, ischemic time, and door to needle/balloon time (DTNB),
clinical signs on admission were independent predictors of in-hopital mortality
both in the male and female group (need of CPR, low systolic blood pressure on
admission, and elevated Killip class). In females additional predictors were age,
high heart rate and type of reperfusion therapy chosen [thrombolysis (TL), per-
cutaneous coronary intervention (PCI) or no-reperfusion]. In males, PAD was an
independent predictor. Less PCI (73% vs 78%), less TL (8% vs 12%), and more
no-reperfusion (19% vs 10%) were used in female octogenarians compared to
the male group (p<0.001). Moreover, ischemic time was longer in females (<4h:
40% vs 52%, p<0.001), as was DTNB (<1h: 40% vs 46%, 1-2h: 26% vs 27%%,
>2h or unknown: 34% vs 27%%, p=0.044).
Conclusions: In-hospital mortality of STEMI in octogenarians is high (18%), par-
ticularly in women. Octogenarian females have longer ischemic time and receive
more no-reperfusion compared to males. Predictors of in-hospital mortality that
are specific for octogenarian females are age, high heart rate on admission, and
type of reperfusion therapy, while PAD is specific for octogenarian males.

1053 Higher rates of newly diagnosed abnormal glucose
metabolism in females presenting with STEMI and
NSTEMI in clinical practice in Germany: results of the
SWEETHEART registry

A.K. Gitt1, A. Papp2, F. Towae2, E. Deeg3, R. Zahn2, D. Tschoepe4 ,
J. Senges3. 1Herzzentrum Ludwigshafen, Institut f. Herzinfarktforschung
Ludwigshafen an der Univ. Heidelberg, Ludwigshafen am Rhein, Germany;
2Herzzentrum Ludwigshafen, Ludwigshafen am Rhein, Germany; 3Institut fur
Herzinfarktforschung Ludwigshafen an der Universitat Heidelberg, Ludwigshafen,
Germany; 4Heart and Diabetes Center NRW, Bad Oeynhausen, Germany

Background: Many patients with coronary artery disease suffer from diabetes
or its pre-states. Joint guidelines by the ESC and the EASD recommend testing
for diabetes using OGTT in patients with established CAD and without previously
known diabetes.
Methods: Since 2007, 2,775 consecutive patients with STEMI or NSTEMI
were enrolled into the MI-registry SWEETHEART to identify abnormal glucose
metabolism and to document acute treatment and outcome. In patients with pre-
viously unknown diabetes, oral glucose tolerance test (OGTT) was performed at
day 4 after acute MI. We examined gender differences in the prevalence of ab-
normal glucose metabolism in patients with in acute myocardial (MI).
Results: Female patients with MI were older, less often had prior MI and prior
PCI as compared to males. Female patients had a higher rate of known diabetes
as well as a longer duration of diabetes at the time of MI. The prevalence of

Females Males p-value
(n=708) (n=2067)

Age (years) 71 64 <0.01
Prior MI 13.0% 18.8% <0.01
Prior PCI 12.2% 18.1% <0.01
Prior CABG 6.3% 7.7% =0.22
Prior stroke 5.7% 5.6% =0.96
Primary PCI (STEMI), PCI (NSTEMI) 80.1% 85.3% <0.01
Hospital mortality 2.6% 2.2% =0.52
Known diabetes mellitus 31.3% 23.9% <0.01
Duration of known diabetes (years) 10 7 <0.01
Results of OGTT
Newly diagnosed diabetes 19.8% 15.3% <0.01
IGT/IFG 33.8% 23.3% <0.01
Pathologic glucose metabolism (known/newly diagnosed) 84.9% 62.5% <0.01
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newly diagnosed impaired glucose metabolism was much higher in females than
in males. In females, OGTT identified another 19.8% with manifest diabetes and
33.8% with impaired glucose tolerance (IGT)/impaired fasting glucose (IFG) as
compared to 15.3% and 23.3% in males respectively.
Conclusion: Although the prevalence of known diabetes was already much
higher in females, the rate of newly diagnosed diabetes or IGT/IFG was signifi-
cantly increased in females as compared to males. Together with known diabetes,
OGTT identified 84.9% of female MI patients and 62.5% of males having impaired
glucose metabolism.

1054 Gender paradox: higher incidence but lower one-year
mortality with bleeding among women compared with
men following fibrinolysis for acute ST-elevation
myocardial infarction

R.H. Mehta, A. Stebbins, R.D. Lopes, R.M. Califf, J.H. Alexander,
C.B. Granger. Duke Clinical Research Institute, Durham, United States of
America

Background: Few studies have evaluated gender related differences in the in-
cidence of bleeding and the relationship of this event to subsequent mortality in
patients (pts) with ST-elevation myocardial infarction (STEMI) treated with fibrinol-
ysis.
Methods: We studied 99379 STEMI pts receiving fibrinolysis enrolled in 7 trials-
GUSTO I, IIb and III, ASSENT-2 and 3, HERO and RHAPSODY. We excluded pts
with missing data on key baseline features and those treated with primary per-
cutaneous coronary intervention (PCI). End-points included moderate or severe
bleeding defined using the GUSTO criteria and adjusted 1-year death.
Results: Moderate or severe bleeding was 1.9 fold higher in women compared
with men (13.3% vs. 7.1%, p<0.0001). Bleeding remained higher in women even
after adjustment for differences in baseline confounding (adjusted OR 1.52, 95%
CI 1.42-1.62, p<0.0001). In fact, female gender (versus male) was the second
most significant prognostic factor (model χ2 153.6) after older age (model χ2

241.2) in the multivariate bleeding model. Bleeding was associated with signif-
icant increased risk for 1-year death. Females had higher unadjusted mortality
than males in pts with and without bleeding. After adjustment for baseline con-
founders, bleeding was an independent predictor of 1-year death whereas female
gender was not. However, while no difference was seen in the adjusted 1-year
mortality between men and women without bleeding, women were significantly
less likely to die at 1-year compared with men who had bleeding (p for interaction
0.0016, Figure). The highest adjusted 1-year mortality (excluding deaths ≤24 h)
was observed in males with bleeding (hazard ratio [HR] 2.42; 95% CI, 2.20-2.66,
p =<0.0001) followed by females with bleeding (HR 2.05; 95% CI, 1.80-2.33,
p=0.0246) and females without bleeding (HR 1.08; 95% CI, 0.97-1.19, p=0.1470)
(referent males without bleeding).
Conclusions: The excess in 1-year death among women compared with men
with STEMI treated with fibrinolysis appears to be related to the differences in
baseline confounding rather than the higher rates of bleeding observed in women
as bleeding was associated less strongly with mortality in women. These data
highlight the importance of understanding the factors associated with gender-
related differences in bleeding and represent an opportunity for improving out-
comes of all STEMI pts treated with fibrinolysis including women.

ARRHYTHMIAS, MECHANISMS AND THERAPY

1057 Left atrium size and incidence of new-onset atrial
fibrillation in essential hypertensives. A 6 years
prospective study

D. Tsiachris, C. Tsioufis, A. Kasiakogias, M. Poulakis, M. Almyroudi,
D. Aragiannis, K. Kintis, I. Andrikou, I. Anastasopoulos, C. Stefanadis.

First Cardiology Clinic, University of Athens,Hippokration Hospital, Athens,
Greece

Purpose: Left atrial (LA) enlargement is a common finding in hypertensive pa-
tients and has been identified as an independent determinant of new-onset atrial
fibrillation (AF). The aim of our study was to compare the predictive role of LA size,
as determined either by LA diameter or by LA volume index, for the incidence of
new-onset AF.
Methods: We prospectively followed up for a median period of 6 years (IQ 5-6.6
years) 782 uncomplicated hypertensives without history of AF episodes (aged
58.1±10 years). All subjects had at least one visit annually and at entry underwent
complete echocardiographic study. LA size was determined either by LA diameter
or by LA volume adjusted for body surface area (LAVI).
Results: The incidence of new-onset AF over the whole follow-up period was
5% (22 patients with paroxysmal AF and 17 patients with permanent AF). Pa-
tients with new-onset AF compared to those without were older (by 9 years,
p<0.001) and exhibited at baseline higher waist circumference (by 3cm, p=0.048),
office pulse pressure (by 7.4mmHg, p=0.002), left ventricular mass index (by 13.8
g/m2, p=0.002), LA diameter (42.4±5.3mm vs. 38±4.7mm, p<0.001) and LAVI
(26.8±8.4mm vs. 22.7±6.7mm, p<0.001). No difference was observed between
hypertensives with new-onset AF and those without with respect to gender, base-
line diabetes status and body mass index (p=NS for all cases). In successive mul-

tivariate Cox regression models age (HR 1.076, p<0.001), left ventricular mass
index (HR 1.015, p=0.013) and LA diameter (HR 1.201, p<0.001) instead of LAVI
(HR 1.042, p=0.07) turned out to be independent predictors of new-onset AF.
Conclusions: Uncomplicated hypertensives with new-onset AF are character-
ized by significantly increased LA diameter and LA volume indexed for body sur-
face area. Although LAVI has been generally considered a more accurate es-
timate of LA size, LA diameter turned out to be a more powerful predictor of
new-onset AF in the setting of essential hypertension.

1058 Effectiveness of angiotensin II receptor antagonist,
angiotensin-converting-enzyme inhibitor or both in
patients with hypertension, type 2 diabetes mellitus
and episodes of atrial fibrilation

S. Vatinian, S. Gurgenyan, K. Nikoghosyan. Institute of Cardiology,
Yerevan, Armenia

Objective: It has been reported that patients (pts) with arterial hypertension com-
plicated by type 2 diabetes mellitus (DM) have a high risk of cardioivascular
events.The aim of present study was to evaluate the effects of antihypertensive
treatment with Valsartan (V),Perindopril (P), or both of them on prevention the
recurrence of atrial fibrilation in patients with essential hypertension (EH) com-
plicated by DM, left ventricular (LV) hypertrophy,left atrium (LA) dilatation and a
history of recent atrial fibrilation (AF).
Methods: Ninety three pts with mild to moderate EH,type 2 DM,LV hypertrophy
(LV mass index ≥ 125 g/m2 for men and ≥ 110 g/m2 for women),LA dilatation
(LA dimension >38 mm for women and >42 mm for men) in synus rhythm,but
with at least four ECG documented episodes of atrial fibrilation in the previous 12
months and in treatment with amiodarone were randomly assigned to V 80 mg
once a day (16 males and 15 females – group A), or P 10 mg once a day (14
males and 17 females – group B),or V (80 mg) and P (10 mg) in combinatioin
(17 males and 14 females – group C).The 24 hour ECG was registered every
month. Echocardiography were performed at baseline and after 12 months of
therapy. The parameters of LV hypertrophy and LA dimension were evaluated. LV
mass index (LV mass/body surface area) was calculated according to Devereux
formula. Statistical comparisons were performed by 2-tailed Student’s t test for
quantitative parameters.
Results: Blood pressure was lowered to less than 130/80 mm Hg in all groups. At
the end of the study LV mass index reduced from 158,1±5,9 to 131,3±3,2 g/m2

in group A, p<0,01, from 157,3±5,2 to 133,5±3,3 g/m2 in group B, p<0,01and
from 157,9±3,3 to 121,3±2,2 g/m2 in group C, p<0,001. The decrease in LV
mass index was essentially caused by reduction of LV end diastolic diameter and
wall thickness.LA dimension reduced from 44,7±1,4 to 36,1±1,4 mm in group A,
p<0,01,from 45,0±1,5 to 37,2±1,4 mm in group B, p<0,01 and from 46,6±1,2
to 30,1±1,1 mm in group C, p<0,001.At least one ECG documented episode
of atrial fibrilation was reported in 22,6% of the patients with V, in 25,8% of the
patients with P, in 12,9% of the patients with V and P in combination.
Conclusions: Blood pressure control was effective and stable in all groups.V and
P in combination were significantly more effective than V or P alone in reduction
of LV mass index and LA dimension.The use of amiodarone with V and P in
combination seems to be significantly more effective than with these drugs alone
in prevention any episode of atrial fibrilation in patients with EH,type 2 DM and
recurrent AF.

1059 QT interval variability index is associated with
123I-MIBG cardiac sympathetic activity in type 2
diabetes

J.W. Sacre1, M. Baumert2, B. Franjic1, C.L. Jellis1, J.S. Coombes1,
T.H. Marwick1. 1University of Queensland, Brisbane, Australia;
2University of Adelaide, Adelaide, Australia

Purpose: Elevated beat-to-beat QT interval variability predicts sudden cardiac
death and may reflect sympathetic dysfunction. This study determined the relation
of QT variability to cardiac sympathetic dysinnervation in type 2 diabetes (T2DM).
Methods: Cardiac 123I-MIBG scintigraphy and QT variability were quantified in
29 patients with T2DM (59±8y, 45% male). Early (15min) and delayed (4hr) pla-
nar images were acquired after 123I-MIBG administration. Sympathetic integrity
was defined by the delayed heart-to-mediastinum ratio (HMR) and washout rate
(WR; percent reduction in HMR from early to delayed image). Sympathetic dysin-
nervation was defined by HMR <1.6 (2 SD below mean normal value). Continu-
ous 5min lead II ECGs were recorded to quantify the QT variability index (QTVI),
defined by the log ratio of QT variance (QTvar; normalised to the squared mean
QT interval) to RR interval variance (RRvar; normalised to the squared mean RR
interval).
Results: Sympathetic dysinnervation was identified in 7 (24%) patients. De-
spite similar age, sex, BMI, blood pressure and HbA1c, patients with reduced
HMR tended to have higher QTVI (-1.1±0.3 vs -1.4±0.4, p=0.063) compared
with patients with normal HMR. In all patients, QTVI correlated negatively with
HMR (r= -0.54, p=0.002) and positively with WR (r=0.49, p=0.007). Assessment
of QTVI components revealed similar QTvar values in both groups and lower
RRvar (-1.0±1.1 vs -0.1±0.6, p=0.058) in patients with sympathetic dysinnerva-
tion. RRvar, but not QTvar was associated with HMR (r=0.48, p=0.008) and WR
(r= -0.35, p=0.07).



Arrhythmias, mechanisms and therapy / Is TAVI the definitive treatment in high-risk patients? 167

Figure 1

Conclusions: Elevated QTVI is associated with cardiac sympathetic dysinner-
vation in patients with T2DM. However, reduced RR variance secondary to con-
comitant vagal involvement may be the predominant cause for this association.

1060 Reduction in the ambulatory blood pressure favorably
affects corrected QT interval and QT dispersion in
essential hypertensives

D. Tsiachris, C. Tsioufis, A. Kasiakogias, I. Bafakis, M. Almyroudi,
K. Kintis, I. Andrikou, A. Kordalis, D. Tousoulis, C. Stefanadis. First

Cardiology Clinic, University of Athens,Hippokration Hospital, Athens, Greece

Purpose: QT interval dispersion (QTD) is increased in arterial hypertension and
has been reported to be a better predictor of arrhythmic cardiac death than left
ventricular hypertrophy (LVH). Our aim was to evaluate the relationship of QT
and QTD changes with blood pressure (BP) changes in the setting of essential
hypertension.
Methods: We prospectively followed up for a median period of 3.8 years (IQ 2.5-
5 years) 155 never treated essential hypertensives who underwent ambulatory
BP monitoring and ECG at entry and at follow up visit. QTD was defined as the
difference between the maximum and minimum QT intervals occurring in any of
the 12 leads of the ECG. The QT interval and QTD were corrected for heart rate
using the Bazett’s formula.
Results: At the end of follow up, 24hour systolic and diastolic BP were sig-
nificantly decreased (from 132.1/82.1mmHg to 120.9/74.9mmHg, p<0.001 for
both cases). In particular, decrease in 24hour systolic BP was observed in 127
patients (from 134.1/83.7mmHg to 118.9/74.4mmHg, p<0.001 for both cases)
while 24hour systolic BP increased in 28 patients (from 123.6/77.4mmHg to
132.1/81.3mmHg, p<0.001 for both cases). Corrected QT was significantly de-
creased in hypertensives with BP reduction (from 415.8ms to 411ms, p=0.016),
while it was increased in hypertensives with BP increase (from 410ms to 417ms,
p=0.046). Similarly, corrected QTD significantly increased in hypertensives with
BP increase (from 32.9ms to 38.7ms, p=0.002) while no difference occurred in
those with BP reduction. In the total study population, there was a positive cor-
relation between corrected QT change and 24hour systolic (r=0.216, p=0.007)
and diastolic BP (r=0.227, p=0.005). Moreover, change in corrected QTD was
positively associated with 24hour systolic (r=0.165, p=0.047) and diastolic BP
(r=0.167, p=0.045), as well as with corrected QT (r=0.389, p<0.001).
Conclusions: Changes in ambulatory hemodynamic load in the long term are
closely related with changes in corrected QT interval and QT dispersion in the
setting of essential hypertension.

1061 The role of amiodarone in the development of
respiratory failure early after cardiac surgery

T. Hinna Danesi, E. Angeloni, G. Melina, U. Benedetto, F. Capuano,
S. Refice, A. Roscitano, R. Sinatra. Sapienza University of Rome,
Sant’Andrea Hospital, Rome, Italy

Purpose: To determine whether intravenous administration of amiodarone early
after cardiac surgery correlates with respiratory outcome.
Methods: The study population consisted of 1963 patients that underwent on-
pump cardiac surgery at one Institution from May 2004 to May 2010. Indications to
give amiodarone postoperatively were: atrial fibrillation onset, prophylaxis in anti-
arrhythmic surgery, ventricular arrhythmias. Respiratory failure (RF) was defined
as a composite outcome of prolonged (>24 hours) mechanical ventilation, need
for re-intubation, tracheotomy or non-invasive ventilation support.
Results: A total of 471/1963 (23.9%) patients received postoperative amio-
darone. Overall RF incidence was 7.7% (152/1963); of those 50/471 (10.6%)
were patients that received amiodarone and 102/1493 (6.8%) were patients that
did not (p=0.009). A total of 29 demographic, preoperative, intraoperative and
postoperative variables were tested at univariate analysis and those found cor-
related with postoperative RF occurrence were forced into a stepwise-fashion
logistic multivariable regression. Age (OR 1.6, p=0.002), chronic pulmonary ob-
structive disease (OR 2.5, p<0.0001), extracorporeal circulation time (OR 1.5,
p<0.0001), diabetes (OR 1.5, p=0.04), history of smoking (OR 1.6, p=0.03), non
elective surgery (OR 2.5, p<0.0001) and postoperative amiodarone infusion (OR

1.5, p=0.04) were identified as independent predictors of RF early after surgery.
Body mass index and gender (both significantly correlated with RF at univariate
analysis) were not retained in the multivariate model.
Conclusions: Amiodarone infusion is associated with a statistically significant
increased risk for developing RF early after on-pump cardiac surgery. Further
studies are needed to confirm this finding.

1062 Atrial selectivity in sodium channel block by
amiodarone

T. Suzuki, M. Morishima, Y. Kushiyama, S. Kato, Y. Takemoto,
H. Takanari, N. Ueda, Y. Tsuji, H. Honjo, K. Kamiya. Nagoya University,
Research Institute of Environmental Medicine (RIEM), Nagoya, Japan

Purpose: Sodium channel blockers are usually applied to atrial fibrillation (AF)
but may sometimes cause cardiac contractile dysfunction. However, amiodarone,
a multi-channel blocker with sodium channel block, does not induce cardiac dys-
function. In this study we tested the hypothesis that sodium channel block by
amiodarone is selective in atrial myocytes (AM) compared to ventricular myocytes
(VM).
Methods: Sodium currents and resting membrane potentials (RMPs) were mea-
sured using whole cell patch-clamp technique in isolated rabbit AM and VM. Fur-
thermore, we evaluated the effects of amiodarone and mexiletine on conduction
velocity (CV) in Langendorff-perfused rabbit hearts by optical mapping system.
CV was measured during constant stimulation at basic cycle length of 200ms.
Results: Amiodarone potently inhibited sodium current in AM 20-fold more than
in VM (IC50: 1.4±0.3μM [n=8] in AM versus 40.4±11.9μM [n=7] in VM; P<0.01).
Amiodarone at 10μM dramatically shifted steady state inactivation curve to hy-
perpolarized direction in AM compared to VM (V 1

2 shift: -19.6±2.1mV [n=12]
in AM versus -6.3±0.8mV [n=13] in VM; P<0.01). In mexiletine, there was no
significant difference in sodium current inhibition between AM and VM (IC50:
3.6±0.5μM [n=7] in AM versus 6.5±1.9μM [n=7] in VM; P=0.20). The shifts of
inactivation curves by mexiletine at 10μM were comparable in AM and VM (V 1

2
shift: -10.1±0.8mV [n=7] in AM versus -8.9±1.0mV [n=8] in VM; P=0.36). RMPs
in AM were more depolarized than in VM (RMP: -75.0±1.3mV [n=4] in AM versus
-82.1±1.1mV [n=9] in VM; P<0.01). In the absence of drugs, the half inactivation
voltage in AM was 12.5 mV more negative than that of VM (V 1

2 : -89.7±0.9mV
[n=19] in AM versus -77.2±0.6mV [n=20] in VM; P<0.01). The decrease of CV
by amiodarone at 5μM was significantly larger in atrium compared to ventricle
(%change: -34.3±5.6% [n=5] in AM versus -4.8±1.0% [n=5] in VM; P<0.01).
However, the reduction of CV by mexiletine at 5μM in atrium was smaller than
in ventricle. (%change: -19.4±0.1% [n=5] in atrium versus -27.8±0.1% [n=5] in
ventricle; P=0.02).
Conclusion: Amiodarone preferentially inhibits sodium current of AM compared
to that of VM. This atrial-selective sodium channel block by amiodarone may con-
tribute to treating AF without affecting ventricular contractility.

IS TAVI THE DEFINITIVE TREATMENT IN HIGH-RISK
PATIENTS?

1107 Effect of concomitant coronary artery disease on early
outcome after transcatheter aortic valve implantation:
results from the German TAVI registry

M. Abdel-Wahab1, R. Zahn2, M. Horack3, U. Gerckens4, G. Schuler5,
H. Sievert6, C. Naber7, M. Voehringer8 , J. Senges3, G. Richardt1.

1Heart Center, Segeberger Kliniken, Bad Segeberg, Germany; 2Heart Center
Ludwigshafen, Department of Cardiology, Ludwigshafen am Rhein, Germany;
3Institut fur Herzinfarktforschung Ludwigshafen an der Universitat Heidelberg,
Ludwigshafen, Germany; 4HELIOS Hospital, Department of Cardiology,
Siegburg, Germany; 5University of Leipzig, Heart Center, Leipzig, Germany;
6CardioVascular Center Frankfurt, Sankt Katharinen, Frankfurt am Main,
Germany; 7Elisabeth Hospital, Department of Cardiology & Angiology, Essen,
Germany; 8Robert Bosch Hospital, Department of Cardiology and Pneumology,
Stuttgart, Germany

Background: The prevalence of coronary artery disease (CAD) in patients un-
dergoing surgical aortic valve replacement (SAVR) is estimated at 40-50%. CAD
increases procedural risk with SAVR, and revascularization is recommended at
the time of surgery. In patients treated with transcatheter aortic valve implantation
(TAVI), the prevalence and impact of CAD on outcome is controversial.
Methods and results: We analyzed data from 1368 patients enrolled in the Ger-
man TAVI registry. The presence of coronary artery lesions with ≥50% diameter
stenosis on pre-TAVI angiography was used to identify the existence of concomi-
tant CAD.
Overall, 829 patients (60.6%) had concomitant CAD, of which 64.3% had mul-
tivessel disease and 9.9% left main disease. Patients with CAD were younger
(81.5±6.1 vs. 82.1±6.3 years, p<0.05), more commonly males (49.9% vs.
30.1%, p<0.0001) and were more commonly diabetics (36.6% vs. 31.5%,
p<0.05) compared to patients with no concomitant CAD. In addition, patients
with CAD had more commonly peripheral arterial disease, had lower baseline
left ventricular ejection fraction, a higher mean logistic Euroscore (23±14.6 vs.
16.9±11.1, p<0.0001), and a worse Canadian Cardiovascular Society (CCS)
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angina class at baseline. During the TAVI procedure, patients with CAD more
often required additional percutaneous coronary intervention (5.6% vs. 2.8%,
p<0.05) and had longer procedures (92.1±52.0 vs. 85.2±46.3 minutes), but pro-
cedural success rates were similar (97.2% vs. 97.4%, p=0.84). In-hospital out-
come is shown in the table.

Table 1. In-hospital outcome according to the presence or absence of CAD

CAD (n=829) No CAD (n=539) p-value OR (95% CI)

In-hospital death 81 (9.8%) 33 (6.1%) <0.05 1.66 (1.09–2.53)
Myocardial infarction 6 (0.7%) 1 (0.2%) 0.17 3.92 (0.47–32.66)
Stroke 28 (3.5%) 14 (2.7%) 0.41 1.31 (0.68–2.52)
Major vascular complications 35 (4.3%) 15 (2.9%) 0.17 1.53 (0.83–2.82)
Reanimation 64 (7.9%) 19 (3.6%) <0.01 2.29 (1.36–3.87)
High degree AV block 180 (22.2%) 106 (20.4%) 0.43 1.11 (0.85–1.46)

Conclusion: The prevalence of CAD in contemporary TAVI patients is high. The
presence of CAD characterizes a high risk population and is associated with an
increased risk of in-hospital mortality. Therefore, patients with CAD undergoing
TAVI require special attention, and specific strategies to improve their outcome
are needed.

1108 Impact of coronary artery disease in elderly patients
undergoing transcatheter aortic valve implantation:
insight the italian corevalve registry

M. Barbanti1, G.P. Ussia1, A.S. Petronio2, A. Colombo3, G. Tarantini4 ,
F. Ettori5, G. Santoro6, F. Bedogni7 , S. Klugmann8, C. Tamburino1.

1University of Catania, Catania, Italy; 2University Hospital of Pisa, Pisa, Italy;
3San Raffaele Hospital (IRCCS), Interventional CardiologyUnit, Milan, Italy;
4University of Padua, Department of Cardiology, Padua, Italy; 5Civil Hospital of
Brescia, Department of Cardiology, Brescia, Italy; 6Careggi University Hospital,
Department of Cardiology, Florence, Italy; 7Sant’Ambrogio Clinical Institute,
Department of Cardiology, Milan, Italy; 8Niguarda Ca’ Granda Hospital, Angelo
De Gasperis, Department of Cardiovascular, Milan, Italy

Aims: Coronary artery disease (CAD) in patients with degenerative aortic steno-
sis is a common condition. In patients candidated to surgical aortic valve replace-
ment, myocardial revascularization and valve replacement have to be performed
in same session; this strategy is not applicable recommended in the context of
transcatheter aortic valve implantation (TAVI). We sought to evaluate the impact
of CAD on clinical outcomes in patients undergoing TAVI.
Methods and results: Consecutive patients (N=663) who underwent TAVI with
the 18-French CoreValve ReValving System (CRS) (Medtronic Inc, MN USA) from
June 2007 through December 2009 at 14 institutions across Italy were included
in this prospective web-based registry. Four patients were excluded from analysis
due to failure to successfully release the prosthesis in the aortic annulus. Previous
cardiovascular intervention or myocardial infarction, and presence of significant
coronary stenosis prior to TAVI were used to identify the existence of concomitant
CAD (N=359, 54%). The primary endpoint was to assess the incidence of Ma-
jor Adverse Cerebrovascular and Cardiac Events (MACCE) and all-cause death
across patients undergoing TAVI who presented associated CAD and who did
not. A secondary analysis was employed in the CAD group, stratifying patients
with treated CAD and those with untreated CAD.Overall 12-month MACCE inci-
dence and mortality after TAVI was were 16.7% and 15%, respectively. Patients
with CAD did not present more likely to develop MACCE within 12-month of the
procedure than those who did not (Odds Ratio [OR] 1.14; 95% confidence interval
[CI] 0.78 to 1.67; p=0.483). Consistently, after adjusting for several confounding
factors, CAD was not associated to 12-month MACCE (adjusted OR 0.84; 95%
CI 0.46 to 1.53; p=0.579). The 12-month mortality was 17.8% and 14.4% in CAD
group and no-CAD group, respectively (adjusted OR 1.01; 95% CI 0.55 to 1.88;
p=0.967). Across patients with significant CAD noticed before TAVI, 12-month
mortality and MACCE incidence were not affected by the degree of revascular-
ization, resulting a survival of 82.3%, 84.2% and 81.9% (p=0.911) and a freedom
from MACCE of 81.4%, 82.5% and 79.0% (p=0.823) in patients with complete,
incomplete or no revascularization, respectively.
Conclusions: This large, multicenter registry showed that coexisting CAD does
not impact procedural outcomes and mid-term survival in elderly patients under-
going TAVI with CRS prosthesis. In addition, the extent of revascularization before
TAVI was also not associated with different outcomes in such patients.

1109 Impact of aortic regurgitation after transcatheter aortic
valve implantation on thirty-day mortality, morbidity
and quality of life: an analysis from the German TAVI
registry

M. Abdel-Wahab1, R. Zahn2, M. Horack3, G. Schuler4, F.-
J. Neumann5, R. Hambrecht6, K.-H. Kuck7, H.-R. Figulla8, J. Senges3,
G. Richardt1. 1Heart Center, Segeberger Kliniken, Bad Segeberg, Germany;
2Heart Center Ludwigshafen, Department of Cardiology, Ludwigshafen am
Rhein, Germany; 3Institut fur Herzinfarktforschung Ludwigshafen an der
Universitat Heidelberg, Ludwigshafen, Germany; 4University of Leipzig, Heart
Center, Leipzig, Germany; 5Heart Centre Bad Krozingen, Bad Krozingen,
Germany; 6Hospital Links der Weser, Department of Cardiology and Angiology,
Bremen, Germany; 7Asklepios Clinic St. Georg, Hamburg, Germany; 8University
Hospital Jena, Department of Internal Medicine I, Jena, Germany

Background: Transcatheter aortic valve implantation (TAVI) has been shown to
improve survival and symptoms in patients with severe aortic stenosis (AS) and
high surgical risk. Recently, we have identified residual aortic regurgitation (AR)
after TAVI as a risk factor for in-hospital mortality. It is generally believed that AR
improves with time and would not impact intermediate and long term outcome
after TAVI, but so far, the effect of AR on 30-day mortality, relieve of symptoms
and quality of life is not known.
Methods: We analyzed data from 1365 patients enrolled in the prospective mul-
ticenter German TAVI registry. The occurrence of AR was evaluated angiograph-
ically after device deployment and removal of catheter and guidewire. Significant
AR was defined as AR ≥ 2/4. Clinical endpoints were evaluated during index hos-
pitalization and at 30 days. For survivors of the in-hospital period, symptomatic
status and quality of life (using EQ-5D) were assessed 30 days after TAVI.
Results: The study population’s mean age was 81.7±6.2 years and men repre-
sented 42.3%. Mean logistic Euroscore was 20.4±13.5%. Most patients (81.5%)
received the Medtronic CoreValve prosthesis. Significant AR occurred in 203 pa-
tients (14.9%). In-hospital death rates were significantly higher in patients with
significant AR (14.8% vs. 6.7%, OR = 2.41, 95%CI = 1.54-3.78), but rates of MI,
stroke and major bleeding were similar. For patients who survived the in-hospital
period and for whom a complete 30-day follow-up has been obtained (n=989,
87.4%), the New York Heart Association (NYHA) functional class was worse in
patients with significant AR compared to those with no/mild AR (44.8% vs. 56.3%
with NYHA I and 18.1% vs. 12% with NYHA III, p<0.05 and p=0.08, respectively).
EQ-5D self-reported health status improved in both groups, but the degree of
improvement was less pronounced in the significant AR group (from 0.63±0.28
to 0.67±0.26 vs. from 0.63±0.27 to 0.69±0.23 in patients with and without sig-
nificant AR, respectively, p for delta = 0.14). Patients with significant AR more
commonly described their mobility status after TAVI as "confined to bed" (6.1%
vs. 2.5%, p<0.05), and more commonly described a worse health status after
TAVI compared to before TAVI (15.8% vs. 7.2%, p<0.01). At 30 days, survival
was 84.2% and 93.7% in patients with and without significant AR, respectively
(p<0.0001).
Conclusion: Significant (≥2/4) AR after TAVI limits functional improvement and
is associated with higher rates of mortality at 30 days. Prevention and treatment
of this complication would maximize the benefit obtained from this evolving tech-
nology.

1110 Transcatheter aortic valve implantation (TAVI) - impact
of paravalvular leaks (PVL) on postprocedural
prognosis and NT-pro-BNP-levels

D. Schewel, C. Frerker, J. Schewel, F. Meincke, T. Thielsen,
K. Blaschke, F. Kreidel, K.H. Kuck, U. Schaefer. Asklepios Clinic St.

Georg, Hamburg, Germany

The association of NT-pro-BNP secretion and left ventricular wallstress, partic-
ularly in patients with severe aortic valvular stenosis (AVS) has been clearly
demonstrated. TAVI is a new treatment option for high-risk patients with severe
AVS. Nevertheless, it has been reported that more than 25% of the implanted
devices are associated with a significant degree of paravalvular leaks (PVL). The
clinical impact of PVL is still insufficiently explored.
Methods: A total of 200 patients (age 80±6,8; average EURO-Score: 24,48%)
with severe AVS were treated by TAVI (CoreValve n=154, EdwardsSAPIEN n=26,
SAPIEN XT n=20). NT-pro-BNP and grade of PVL (angiography and echocar-
diography) were quantified before, directly after intervention, 6 weeks, 6 and 12
month after implantation, respectively.
Results: The procedural success was 97%. Initial angiographic assessment
demonstrated a PVL ≥2+ in 92 patients (46%). Therefore, 80 patients were
treated by post-ballooning and 12 patients received a snare pull back with a fi-
nal result of PVL <2+ in 85%. After a transient increase in NT-pro-BNP, there was
a significant progressive decline of NT-pro-BNP within 12 months (NTpro-BNP:
before/1-5 days/6 weeks/6 month/12 month after TAVI: 4701±6540/ 6411±8361/
2715±3970/1711±2123/1077±1130 ng/L). With regard to the presence (95%
paraprosthetic) and grade of PVL (PVL <1+: 48%, PVL 1-2+:43%, PVL ≥2+:
9%), there was a significant relation-ship to 12-month mortality (PVL <1+: 8%;
PVL 1-2+: 16%; PVL ≥2+: 47%; p=0,028). In addition, NT-pro-BNP remained el-
evated in patients with a PVL ≥2+ and a post-procedural increase in NT-pro-BNP
by more than 2000 ng/L was associated with a significant increase in mortal-
ity.
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Conclusion: TAVI is an efficient treatment option for high-risk patients with severe
AVS. The incidence of paraprosthetical regurgitation is an inacceptable clinical
problem and still insufficiently recognized. Serial measurements of NT-pro-BNP
can be used for risk-stratification in patients with a certain degree of PVL. In gen-
eral, a PVL ≥2+ is associated with a dramatically increased 6-month mortality.
Therefore, any action to fight against paraprosthetical regurgitation is highly rec-
ommended.

1111 Four-year durability and patient survival with CoreValve
transcatheter aortic valve

U. Gerckens1, G. Schuler2, R. Bonan3, P. Den Heijer4, P. Serruys5,
J. Bosmans6, E. Benit7, E. Grube8. 1Gemeinschaftskrankenhaus
Bonn, Bonn, Germany; 2University of Leipzig, Heart Center, Leipzig,

Germany; 3Montreal Heart Institute, Montreal, Canada; 4Amphia Hospital,
Breda, Netherlands; 5Erasmus Medical Center, Rotterdam, Netherlands;
6University Hospital, Antwerp, Belgium; 7Jessa Hospital, Hasselt, Belgium;
8University Hospital of Bonn, Bonn, Germany

Purpose: The durability and safety of transcatheter aortic valve (TAVI) devices
have been reported through two years of follow-up. However, longer-term multi-
center follow-up results have not been reported. We present four-year safety and
valve durability results from an early multicenter study.
Methods: The 21-Fr TAVI prosthesis was evaluated in 52 subjects with native
aortic valve disease enrolled in 2005 and 2006 at seven centers in Europe and
Canada. The prosthesis materials and the design and disposition of the frame
and leaflets were substantially equivalent to the current 18-Fr prosthesis, and
the system was deployed in the same manner. Subject inclusion requirements
included >80 years old, or surgical risk with logistic EuroSCORE >20%, or >65
years old with 1-2 high-risk co-morbidities.
Results: Implanted subjects were 81 + 5 years old, 63% female, 87% NYHA
class III/IV, logistic EuroSCORE 27 + 15. At four years, follow-up status was as-
certained from 20 subjects, 26 died (13 cardiac), 2 were not implanted, 2 were
explanted, and 2 withdrew due to protocol noncompliance. Overall patient survival
was 67.2% at 1 year, 58.5% at 2 years, 47.3% at 3 years, and 45.1% at 4 years.
Cardiac survival was 77.9% at two years and 68.0% at four years. Two of the car-
diac deaths, both within 3 days of the procedure, were considered study-related.
No strokes occurred after three months. Through four years, no frame fractures,
valve migrations, or valve endocarditis were reported. No structural valve dete-
riorations leading to stenosis or regurgitation were reported. Mean transvalvular
gradient decreased from 41.2 + 12.4 mmHg at baseline to 10.0 + 4.5 mmHg at
four years (p<0.0001). After four years, most patients (57%) had no aortic regur-
gitation, with the remainder in grade I; and, most patients were in NYHA classes
I (61%) or II (22%).
Conclusion: The 21-Fr TAVI prosthesis maintained durability and an acceptable
safety profile over a four-year follow-up in this first-in-man high-risk patient cohort
with severe aortic stenosis. Long-term durability was indicated by the absence
of structural valve deteriorations, endocarditis, frame fractures, and valve migra-
tions, with minimal aortic regurgitation and sustained improvement in hemody-
namics and NYHA.

1112 Survival after surgical aortic valve replacement in
patients with logistic EuroSCORE >20; contemporary
results of a high volume centre

W.W. Jansen Klomp1, G.J. Brandon Bravo Bruinsma2, A.W.J. Van ’T
Hof2, A.P. Nierich2. 1University Medical Center Utrecht - Julius Centre

for Health Sciences and Primary Care, Utrecht, Netherlands; 2Isala Hospital,
Zwolle, Netherlands

Purpose: In the era of upcoming percutaneaous aortic valve treatment (TAVI) of
symptomatic severe aortic stenosis, we present the results of surgical aortic valve
replacement (AVR) in patients with a high predicted mortality.
Methods: All consecutive patients who underwent elective isolated aortic valve
replacement (IAVR; N =439) or AVR and concomitant coronary artery bypass
surgery (CABG; N = 464) between January 2006 and September 2009 were
identified from a prospective single centre registry. Two groups were defined: Eu-
roSCORE <20 and >20, since this cut-off is used as selection criterion for TAVI
instead of surgical valve replacement. Since a large cohort of TAVI patients are
pretreated for coronary artery disease by PTCA, aortic valve surgery combined
with CABG surgery was also included.

Results: In the study period, 903 patients were included. Median age was 73
(IQR 66 – 78) years, 57.5% were male, median logistic EuroSCORE was 6.6%
(IQR 4.0% – 11.6%), and 27.7% of patients had a LVEF lower than 50%. Follow-
up on mortality was complete in 99.3% of patients. Thirty day stroke and mortality
rates were 2.1% (19/903) and 1.5% (13/896) respectively; one year mortality was
5.2% (40/770). Univariate analysis showed a trend towards a higher 1-year mor-
tality in the combined surgery group (3.6% vs 6.5%; p=0.7). The fugure depicts
predicted and observed mortality. Thirty-day mortality of the 87 patients with a
logistic EuroSCORE >20 was 4.6%.
Conclusions: Our results show excellent operative survival rates after IAVR and
AVR combined with CABG, even in patients with a logistic EuroSCORE over 20%.
Surgical AVR should therefore be considered also for patients with very high pre-
dicted mortality.

STRESS ECHO: FROM CHEST PAIN TO MOUNTAIN
SICKNESS

1117 Stress echocardiography and multidetector computed
tomography in the evaluation of acute chest pain: a
randomized pilot study

S. Goncalves1, X. Bosch1, L. Sanchis1, M. Sitges1, C. Pare1,
M. Azqueta1, B. Vidal1, R.J. Perea2, T.M. De Caralt2, J. Ortiz1.

1Hospital Clinic, Thorax Institute, Barcelona, Spain; 2Hospital Clinic. Radiology
Department, Barcelona, Spain

Background: Acute coronary syndromes (ACS) may be misdiagnosed in up to
10% of patients with acute chest pain, negative troponins and normal ECG. Func-
tional evaluation with stress echocardiography or an anatomical approach using
Multidetector Computed Tomography (MDCT) has been proposed in the evalu-
ation of patients with low to intermediate probability of coronary artery disease
(CAD). We conducted a randomized pilot study to compare these two diagnostic
strategies.
Methdos: We prospectively included 92 patients with no prior cardiac history
with acute chest pain, negative serial troponins, normal ECG and intermediate
probability of CAD. Patients were randomly assigned to undergo either stress
echocardiography (43 patients) or MDCT (49 patients) during admission in the
chest pain unit. Patients with non conclusive MDCT or showing coronary stenosis
>50% and patients with inconclusive or positive stress echocardiography were
admitted to the hospital for further study. The presence or absence of a final
diagnosis of ACS was recorded and major cardiac events were evaluated at six
months follow-up.
Results: Based on risk factors and chest pain characteristics, the mean pre-test
probability of coronary artery disease in this population was 18%. Mean age was
60±11 y, 59% were males, 13% had diabetes, 51% dyslipidemia, 64% hyper-
tension and 60% were smokers. During work up in the chest pain unit, 28.6% of
patients in the MDCT group and 30.2% in the stress-echo group were admitted for
further study (P=NS). No differences were found in the final diagnosis of ACS be-
tween the MDCT and stress-echo groups (12.2% vs 11.6%, respectively, P=NS).
In the MDCT group, 1 patient was admitted for non-fatal infarction and another
patient with heart failure during follow-up. No events occurred in the stress-echo
group.
Conclusion: A functional strategy based on stress-echo is as effective as the
non-invasive anatomical approach using MDCT in the diagnosis of ACS in a low
to intermediate pre-test probability population. In this pilot study, both strategies
appear to be equally safe as well.

1118 The additive prognostic value of myocardial perfusion
defects, coronary flow reserve and wall motion
abnormalities during dipyridamole contrast
stress-echo: a prospective study

N. Gaibazzi1, F. Rigo2, C. Reverberi1. 1Hospital of Parma, Department
of Cardiology, Parma, Italy; 2Umberto I Hospital, Departement of Cardiology,
Mestre-Venice, Italy

Purpose: Coronary flow reserve on the left anterior descending artery (CFR) and
myocardial perfusion analysis (MPI) have individually demonstrated incremental
value to predict cardiac events on top of wall motion (WM) analysis during dipyri-
damole stress-echo (DipSE), but there is lack of data regarding the potentially
sinergistic value of WM, CFR and MPI when sequentially assessed in the same
examination. The aim of this study was to assess the prognostic value of WM,
CFR and MPI during contrast DipSE in patients undergoing contrast SE for sus-
pected or known CAD.
Methods: The population consisted of 419 patients who underwent contrast
DipSE for chest pain syndrome either in Parma or Mestre (Italy) echolabs. Enroll-
ment of patients started in January 2009 and continued until March 2010. Follow-
up information was obtained until December 2010.All-cause mortality, nonfatal
myocardial infarction and unstable angina requiring revascularization composed
the combined cardiac endpoint. Revascularized patients were excluded at the
time of the procedure.
Results: 23 cardiac events (7 unstable angina, 11 non-fatal myocardial infarction
and 5 deaths) were recorded (mean follow-up 483 days).At univariate analysis
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WM (5-fold, p<0.001), CFR (5-fold, p<0.001) and MPI (8-fold, p<0.001) were
all predictive for the study endpoint; at multivariate cox analysis only MPI (5-fold,
p<0.01) and CFR (3-fold, p<0.05) remained predictive. Global chi square demon-
strated additional prognostic value by adding CFR to WM (11.7 to 19.4, p<0.05)
but not adding either CFR or WM, or both to MPI (see figure).

Conclusion: The addition of CFR data to WM analysis is useful for better prog-
nostication; MPI, which as a standalone parameter significantly outperforms the
other 2, does not benefit from addition of either CFR or WM or both.

1119 Direct comparison of transthoracic echocardiographic
measurement of coronary flow reserve and 320-row
multidetector computed tomography coronary
angiography for predicting in-stent restenosis

K. Kakuta1, K. Dohi2, T. Yamanaka1, M. Kawamura1, T. Sugimoto3,
H. Nakajima3, T. Tanigawa3 , N. Yamada3, M. Nakamura3, M. Ito3. 1Yokkaichi
Social Insurance Hospital, Yokkaichi, Japan; 2Mie University Graduate School
of Medicine, Department of Molecular & Laboratory Medicine, Tsu, Japan;
3Mie University Graduate School of Medicine, Department of Cardiology and
Nephrology, tsu, Japan

Purpose: Noninvasive assessment of coronary artery in-stent restenosis (ISR)
would be clinically important, however, no prospective trial has compared the di-
agnostic accuracy of transthoracic echocardiographic measurement of coronary
flow reserve (CFR) with computed tomography coronary angiography (CTCA).
Therefore, we sought to determine the feasibility and diagnostic accuracy of CFR
measurement using transthoracic Doppler echocardiography (TTDE) by compar-
ing 320-row multidetector CTCA for predicting binary ISR in the three major coro-
nary arteries.
Methods: One hundred and twenty-six patients were enrolled in this study. An
invasive coronary angiography (ICA) was performed in all patients within 2 weeks
after TTDE and CTCA. Coronary flow velocity was recorded in each target coro-
nary artery by TTDE at rest and during hyperemia induced by intravenous infu-
sion of adenosine triphosphate (0.14 mg/kg/min). CFR was calculated as the ratio
of hyperemic to basal peak and mean diastolic velocity and CFR<2 was con-
sidered ≥50% stenosis. Prospectively electrocardiographically-gated CTCA was
performed with the use of automatic bolus-tracking method. Stents were viewed
by CTCA and narrowing of the stented segment was graded 1 to 4 according to
the proportion of the vessel lumen that was poorly enhanced, and grades 3 and
4 was considered ≥50% stenosis.
Results: One hundred and twenty-six patients with 309 implanted coronary
stents (90% were drug-eluting stents and 10% were bare-metal stents) in the
three major coronary arteries were enrolled in this study. The mean stent diame-
ter was 3.0±0.3 mm (range, 2.5–4.0 mm) and the mean stent length was 20±6
mm (range: 8.0–33 mm). ISR (≥50% luminal narrowing) by ICA was found in 24
(8%) of the stent segments. CFR was successfully measured in 291 of 309 coro-
nary arteries (94%) whereas 275 of 309 stents (89%) by CTCA. CFR<2.0 had a
sensitivity of 92%, a specificity of 96%, a positive predictive value (PPV) of 80%,
and a negative predictive value (NPV) of 90% for predicting ISR in all three coro-
nary arteries. CTCA grades 3 and 4 had a sensitivity of 87%, a specificity of 90%,
a PPV of 64%, and a NPV of 90% for predicting ISR.
Conclusions: ISR was diagnosed with high feasibility and high accuracy using
TTDE compared to CTCA, which implies a significant role for CFR measurement
in identifying ISR in the three major coronary arteries.

1120 Evaluation and impact on outcome of left ventricular
contractile reserve in asymptomatic degenerative
mitral regurgitation

J. Magne1, K. O’Connor2, H. Mahjoub2, P. Pibarot2, C. Pirlet1,
L.A. Pierard1, P. Lancellotti1. 1University of Liege - Sart Tilman, Liege,

Belgium; 2Quebec Heart institute, Quebec, Canada

Introduction: In degenerative mitral regurgitation (MR), the evaluation of left ven-
tricular contractile reserve (LVCR) remains understudied. The LVCR is evaluated
either with the exercise (ex)-induced changes in LV ejection fraction (LVEF) or

in global longitudinal strain (GLS), as assessed by 2-D speckle-tracking imaging
(2DSt). In addition, the prognostic value of LVCR in patients with asymptomatic
MR is unknown. We sought to quantify LVCR and evaluate its usefulness for risk
stratification in asymptomatic patient with degenerative MR.
Method and results: Comprehensive resting and exercise transthoracic echo-
cardiography, including 2DSt quantification were performed in 112 consecutive
asymptomatic patients (61±14 years, 55% of male) with moderate to severe de-
generative MR (72% with severe MR) and preserved LV function. Presence of
LVCR was defined as an ex-induced increase in LVEF (LVCREF) >4% or in GLS
(LVCRGLS) >2%. Cardiac event was defined as cardiac-related death or hospi-
talization or mitral valve surgery (ESC class I or IIa). LVCREF was present in 39
(45%) and LVCRGLS in 59 (51%). BNP level was significantly correlated with ex-
induced changes in GLS (r= -0.20, p=0.025), but not in LVEF (r=0.03, p=0.22) and
patients with LVCRGLS had lower BNP level (39±44 vs. 73±79pg/ml, p=0.005).
Patients with no LVCRGLS had significant lower 2-year cardiac event-free sur-
vival (48±7 vs. 70±7%, p=0.003). In contrast, there was no significant difference
in outcome regarding to the presence or absence of LVCREF (58±8 vs. 63±8%,
p=0.20). Multivariable Cox proportional hazard model showed that no LVCRGLS
remained associated with lower event-free survival after adjustment for age and
sex (HR=2.3, 95%CI: 1.2-4.3, p=0.008). In addition, further adjustment for BNP,
indexed LV end-systolic diameter, indexed left atrial volume and resting GLS re-
vealed that the absence of LVCRGLS is a strong independent predictor of cardiac
events (HR=2.0, 95%CI: 1.0-4.1, p=0.04). LVCREF was not associated with an in-
crease in risk of events both in uni- and multivariable analysis.
Conclusion: In asymptomatic degenerative MR, LVCR should be assessed using
ex-induced changes in LV myocardial longitudinal function rather than changes
in LVEF. In patients with preserved resting LV function, the absence of LVCR on
exercise is independently associated with 2-fold increase in risk of cardiac events.
Hence, LVCR may be useful to improve risk stratification and clinical decision
making in asymptomatic patients with degenerative MR.

1121 Favorable short-term outcome of transplanted hearts
selected from marginal donors by pharmacological
stress echocardiography

T. Bombardini1, E. Picano1, S. Gherardi2 , G. Arpesella3,
M. Maccherini4, W. Serra5, G. Magnani6 , R. Del Bene7. 1Institute

of Clinical Physiology of CNR, Pisa, Italy; 2M. Bufalini Hospital, Department of
Cardiology, Cesena, Italy; 3University of Bologna, Department of Surgery and
Transplants, Bologna, Italy; 4Santa Maria alle Scotte Polyclinic, Department
of Cardiac Surgery, Heart Transplantation Division, Siena, Italy; 5Hospital of
Parma, Department of Cardiology, Parma, Italy; 6University of Bologna, Institute
of Cardiology, Bologna, Italy; 7Careggi Hospital, Firenze, Italy

Background: Due to the shortage of donor hearts, the criteria for acceptance
have been considerably expanded. An abnormal result at pharmacological stress
echocardiography is associated with significant coronary artery disease and/or
occult cardiomyopathy at verification by cardiac autopsy. The aim of this study
is to establish the feasibility of an approach based on pharmacological stress
echocardiography as a gatekeeper for extended heart donor criteria.
Methods: From April 2005 to December 2010, 51 marginal (>50 years old, n=
41, or <50 years with ≥3 concomitant risk factors, n=10) candidate donors (age
55±8 years, 28 male) were initially enrolled. After legal declaration of brain death,
marginal donors underwent rest and, if normal, dipyridamole (0.84 mg/kg in 6’,
n=30) or dobutamine (up to 40 mcg/kg, n=3) stress echocardiography.
Results: We found 23 eligible hearts with normal findings. Of these, 4 were not
transplanted due to lack of a matching recipient, and verification by cardiac au-
topsy showed absence of significant coronary artery disease or cardiomyopathy
abnormalities. The remaining 19 eligible hearts were uneventfully transplanted in
marginal emergency recipients. All showed normal (n=16) or nearly-normal (mi-
nor single- vessel disease, in 3) angiographic, intravascular ultrasound, hemo-
dynamic and ventricolographic findings at 1 month. At follow-up (median 20,
interquartile ranges 10-37 months), 17 patients survived and 2 died, one at 2
months from general sepsis and one at 32 months from allograft vasculopathy in
recurrent multiple myeloma.

Figure 1. All cause mortality.

Conclusions: Pharmacological stress echocardiography can safely be per-
formed in candidate heart donors with brain death, and shows potential for ex-
tending donor criteria in heart transplantation.
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1122 Decreased right ventricular contractile reserve in
patients with chronic mountain sickness

L. Pratali1, F. Faita1, S.F. Rimoldi2, C. Sartori3, Y. Alleman2, C. Salinas
Salmon4, M. Villena4, U. Scherrer3, R. Sicari1, E. Picano1. 1Institute
of Clinical Physiology of CNR, Pisa, Italy; 2University Hospital of Bern,

Cardiology„ Bern, Switzerland; 3Department of Internal Medicine and Botnar
Center for Clinical Research, Lausanne, Switzerland; 4Instituto Boliviano de
Biologia de Altura, La Paz, Bolivia

Background: Chronic Mountain Sickness (CMS) disease is characterized by in-
crease in systolic pulmonary arterial pressure (PASP) during mild effort.
Aim: To evaluate left and right ventricular systolic function and their relationship
with PASP increase during stress in CMS.
Methods: In La Paz (Bolivia, 3600 m s.l.), we evaluated 31 male CMS (age=
54±10 yrs) and 30 male healthy high-altitude dwellers (controls, C; age= 45±10
yrs) at rest and exercise. Upright bicycle exercise (up to 50 Watts) stress echo
was performed with integrated 2D (Ejection Fraction, EF, Simpson rule), peak
Systolic Velocity from tissue Doppler imaging at the tricuspid annulus (PSVtdi)
and Doppler (PASP assessment from peak velocity of tricuspid regurgitation jet)
evaluation.
Results: CMS patient showed higher PASP at rest (CMS=27.6±6 vs C=24.3±4
mmHg, p=0.02) and at peak stress (CMS=44±12 vs C=33±7 mmHg, p<0.001).
Right ventricular function was similar at rest (PSVtdi: CMS=13.3±2.3 vs
C=13±2.6 cm s-1, p=ns) but lower in CMS at peak stress (CMS=12±1 vs C=15±3
cm s-1, p<0.0001) (see figure). EF was similar in CMS at rest (CMS=63±6 vs
C=66±6%, p=ns) and at peak stress (CMS=67±6 vs C=66±8%, p=ns). The
exercise-induced increase in PASP was correlated with PSVtdi in C (R= 0.6,
p=0.03), but not in CMS (R=0.1, p=ns).

Conclusion: When compared to controls, CMS patients show an increase in
PASP during exercise associated with a preserved left ventricular and decreased
right ventricular contractile reserve.

INTERFACE BETWEEN ANTIPLATELET THERAPY AND
GENERAL MEDICAL CONDITIONS

1165 Acetylsalicylic acid inhibits thromboxane A2
production and thromboxane A2-dependent platelet
function equally well in diabetic and non-diabetic
subjects

E.A. Femia, M. Pugliano, G.M. Podda, C. Razzari, M. Spina,
F. Lombardi, M. Cattaneo. University of Milan, San Paolo Hospital,

Milan, Italy

Background: Acetylsalicylic Acid (ASA), which inhibits platelet cyclooxygenase-1
(COX-1) dependent thromboxane A2 (TxA2) formation, decreases cardiovascular
events in patients with coronary artery disease (CAD). According to some reports,
patients with type-2 diabetes mellitus (DM) may be less responsive to ASA than
non-DM patients. Aim. We compared the platelet production of thromboxane B2
(TxB2), a stable TxA2 metabolite, and platelet aggregation (PA) in 50 type-2 DM
CAD patients and 50 non diabetic (ND) CAD patients under chronic daily treat-
ment with 100 mg ASA. 25 healthy subjects (HS), treated with 100 mg ASA for 4
days, were also studied.
Methods: Platelet aggregation (light transmission aggregometry, LTA) induced by
1 mM arachidonic acid (AA) or 5 μg/mL collagen were measured in platelet-rich
plasma (PRP), prepared from whole blood anticoagulated with sodium citrate, 2h
and 24h after ASA. PA was also measured in hirudin-anticoagulated PRP and
whole blood by impedance aggregometry (Multiplate) 2 h after ASA. TxB2 was
measured in supernatant plasma of whole blood and PRP after stimulation with
AA, and in serum.
Results: Experiments by LTA. AA-induced platelet aggregation was completely
abolished in all subjects, except in 9 DM-CAD (PA between 1% and 6%), 18 ND-
CAD (1-7%) and 7 HS (1-9%). Collagen-induced PA was slightly, but significantly
lower in DM-CAD, compared to the other 2 groups at 24h, but not at 2h. Ex-
periments by Multiplate. Collagen- or AA-induced platelet aggregation in whole
blood or PRP was not significantly different among the 3 groups. AA-induced PA
in whole blood was higher than in PRP: the in vitro addition of the thromboxane
receptor antagonist SQ29458 (5 μM) to whole blood inhibited AA-induced PA in
all groups by about 40%. Measurement of TxB2. No statistically significant differ-
ences in serum TxB2 were found among the 3 groups, both in the 2h (DM-CAD
3.4±3.0 ng/mL; ND-CAD 3.1±2.8; HS 2.5±1.8) and the 24h samples (3.9±6.9;
3.5±4.0; 3.0±2.9). After stimulation with AA, the levels of TxB2 in supernatant

plasma from whole blood (DM-CAD 77.1±38.0 ng/mL; ND-CAD 73.8±50.3; HS
92.7±37.0) were higher than in supernatant plasma from PRP (4.2±7.1; 3.9±5.0;
3.1±2.3) without any statistically significant difference among the 3 groups of sub-
jects.
Conclusion: We found no evidence of impaired response to ASA in DM-
CAD, compared to ND-CAD and HS. ASA did not completely inhibit AA-
induced platelet aggregation and thromboxane production in whole blood from
all subjects,suggesting that extraplatelet sources of thromboxane may stimulate
platelets even when platelet COX-1 is well inhibited by ASA.

1166 Impact of hemoglobin on residual platelet reactivity in
patients undergoing percutaneous coronary
intervention

U. Baber1, J. Bander1, P. Muntner2, J. Kovacic1, R. Karajgikar1,
J. Badimon1, G. Dangas1, A. Kini1, R. Mehran1, S. Sharma1. 1Mount

Sinai Medical Center, New York, United States of America; 2University of
Alabama at Birmingham, Birmingham, United States of America

Purpose: Anemia is associated with adverse events following percutaneous coro-
nary intervention (PCI). Experimental data suggest this excess risk may be at-
tributable to a prothrombotic state in anemic patients. We sought to determine
the association of hemoglobin (Hb) with residual platelet reactivity (RPR), a mea-
sure of blood thrombogenicity, in patients undergoing PCI.
Methods: We studied 277 clopidogrel-naïve patients who underwent platelet
function testing following PCI. All patients were loaded with 600 mg of clopido-
grel prior to PCI and platelet function testing was performed a minimum of 4
hours after the load. RPR to adenosine disphosphate (ADP) was assessed using
the VerifyNow P2Y12 Analyzer and expressed as P2Y12 Reaction Units (PRU).
Patients were categorized by levels of Hb into tertiles: low (< 12.6 g/dl), medium
(12.6 to 13.9 g/dl) and high (>13.9 g/dl). As a low Hb concentration might inter-
fere with this assay, analyses were repeating after excluding those with Hb < 10
g/dl.
Results: Patients in the lowest Hb tertile were older and more often female com-
pared to those in higher Hb tertiles. Diabetes mellitus, chronic kidney disease
and low ejection fraction were more common in those with lower versus higher
Hb levels. Mean PRU values among those in the low, medium and high Hb ter-
tiles were 261.7±108.9, 232.04±98.2 and 195.5±89.8, respectively (p<0.001,
Figure). The inverse association between Hb and RPR was attenuated but re-
mained significant after multivariable adjustment, including body mass index. Re-
sults were unchanged after excluding patients with Hb <10 g/dl.

Conclusion: Hb concentration is inversely related to platelet reactivity in patients
undergoing PCI. Further investigation assessing the impact of anemia on platelet
function and thrombotic potential are warranted.

1167 Impact of ageing on the platelet and vascular
responses in women with polycystic ovary syndrome

W.P.A. Chan1, A.L. Sverdlov1, D.T. Ngo2, S. Rajendran1, Y.Y. Chirkov1,
J.D. Horowitz1. 1University of Adelaide, Queen Elizabeth Hospital,
Adelaide, Australia; 2University of South Australia, Queen Elizabeth

Hospital, Adelaide, Australia

We have previously demonstrated an impairment of platelet nitric oxide (NO) re-
sponsiveness and vascular endothelial dysfunction in young polycystic ovary syn-
drome (PCOS) females. Impaired NO platelet responsiveness has been shown to
be predictive of coronary event risk and mortality. We sought to investigate the ef-
fect of ageing on these responses in PCOS women compared to age-matched
controls.
Methods: A total of 105 PCOS and 132 controls were recruited (≥20 women in
age decade, age range 20-60 years). Platelet aggregation was induced by adeno-
sine diphosphate (ADP, 2.5μM) and inhibited by sodium nitroprusside (SNP;
10μM). Vascular eNOS-dependent (salbutamol) and eNOS-independent (nitro-
glycerine) responsiveness were determined by applanation tonometry.
Results: In the entire study group, ageing was associated with a progressive
decline in vascular endothelial function and platelet NO responsiveness (ANOVA:



172 Interface between antiplatelet therapy and general medical conditions / Treatment of pulmonary arterial hypertension

p<0.01 for both), and with differential impairment of these parameters in PCOS
subjects (ANOVA: p<0.05 for both). There was marked impairment of platelet
NO responsiveness (p<0.01) in subjects receiving oral contraceptives: the Figure
illustrates the convergence of vascular and platelet physiological data with ageing
in the remainder (n=210) of the subjects.

Conclusions: (1) In normal women ageing is associated with progressive de-
clines in both vascular endothelial function and platelet NO responsiveness
(2) PCOS is associated with marked "premature" impairment of vascular endothe-
lial and platelet function, but differences between PCOS subjects and normals are
attenuated by age 60.
The nexus between this early vascular/platelet dysfunction in PCOS and prema-
ture atherogenesis implies the potential importance of early intervention in such
individuals.

1168 Phenotyping versus genotyping for prediction of
adverse events in clopidogrel non-responders

J.M. Siller-Matula1, G. Delle-Karth1, T. Neunteufl1, I. Lang1,
M. Kozinski2, J. Kubica2, T. Grzybowski2, B. Jilma1. 1Medical
University of Vienna, Vienna, Austria; 2Collegium Medicum of the

Nicolaus Copernicus University, Bydgoszcz, Poland

Background and aim: Although prognostic values of different tests for assess-
ment of clopidogrel responsiveness have been shown in independent studies, no
direct comparison between the assays has been made so far. Therefore, we in-
vestigated which laboratory approach has the best predictive value for adverse
events in patients taking clopidogrel.
Methods: In this prospective cohort study polymorphisms of CYP2C19*2
and CYP2C19*17 genes, vasodilator-stimulated phosphoprotein phosphorylation
(VASP) assay, Multiple Electrode Aggregometry (MEA; adenosine disphosphate:
ADP + prostaglandine E1: PGE1 test), Cone and Platelet Analyzer (CPA; ADP
test) and Platelet Function Analyzer 100 (PFA100; collagen + ADP test) were
performed in 416 patients with coronary artery disease undergoing percutaneous
coronary intervention. The rates of events (definite, probable or possible stent
thromboses or TIMI major bleeding) were recorded during a 12-month follow-
up.
Results: Receiver operator characteristic analysis showed that platelet aggre-
gation by MEA predicted stent thrombosis better (c-index=0.90; p<0.001; sensi-
tivity=90%; specificity=83%) than the VASP assay (c-index=0.62; p>0.05; sensi-
tivity=70%; specificity=38%), CPA (c-index=0.62; p>0.05; sensitivity=90%; speci-
ficity=36%), PFA100 (c-index=0.66; p>0.05; sensitivity=70%; specificity=61%) or
the CYP2C19*2 polymorphism (sensitivity=30%; specificity=71%). Survival anal-
ysis yielded that patients classified as non-responders by MEA had a substan-
tially higher risk to develop stent thrombosis than clopidogrel responders (12.5%
vs. 0.3%; p<0.001), whereas poor metabolisers (CYP2C19*1/*2 or *2/*2 carri-
ers) were not on an increased risk (2.7% vs. 2.5%; p>0.05). Multiple logistic re-
gression analysis identified clopidogrel response status assessed by MEA as an
independent predictor of stent thrombosis. Although the incidence of TIMI major
bleeding was higher in patients with an enhanced vs. low response to clopidogrel
assessed by MEA (4% vs. 0%) or in ultra-metabolisers vs. regular-metabolisers
(CYP2C19*17/*17 vs. CYP2C19*1/*1; 9.5% vs. 2%), neither test was predictive
for bleeding events in clinical follow-up. The classification and regression tree
analysis demonstrated that acute coronary syndrome at hospitalisation followed
by diabetes mellitus were the best discriminators for clopidogrel response status
assessed by MEA.
Conclusion: Phenotyping of platelet response to clopidogrel by MEA might be a
better risk predictor of stent thrombosis than genotyping of the CYP2C19 allele.

1169 Safety of dental extractions during uninterrupted single
or dual antiplatelet treatment

T. Lillis1, A. Ziakas2, K. Koskinas2, A. Tsirlis1, G. Giannoglou2.
1Aristotle University, Dental School, Department of Dentoalveolar
surgery Implant surgery & Radiology, Thessaloniki, Greece; 2AHEPA

University Hospital, 1st Department of Cardiology, Thessaloniki, Greece

Purpose: The optimal dental management in patients on chronic antiplatelet
treatment is not clearly defined. Antiplatelet discontinuation increases the risk of
thrombotic complications, whereas uninterrupted antiplatelet therapy, which is the
currently recommended approach, is assumed to increase the bleeding risk fol-
lowing dental procedures. We sought to prospectively compare the risk of imme-

diate and late post-extraction bleeding in patients receiving uninterrupted single
or dual antiplatelet therapy.
Methods: We prospectively recruited 643 consecutive patients referred for den-
tal extractions. One hundred and eleven patients (17.3%) were on clinically indi-
cated antiplatelet therapy: aspirin (n=42); clopidogrel (n=36); aspirin and clopido-
grel (n=33). Five hundred and thirty two controls (82.7%) were not on antiplatelet
treatment. Immediate and late bleeding complications were recorded. Prolonged
immediate post-extraction bleeding was determined as that which does not stop
after 30 minutes of pressure pack and needs placement of haemostatic agent to
be controlled. Reentry of bleeding after leaving the clinic, presence of hematoma
or excessive blood loss, were recorded as late hemorrhagic events.
Results: The groups had similar clinical characteristics at baseline. Compared to
controls, the risk of prolonged immediate bleeding was higher in patients on dual
antiplatelet therapy (RR=177.3; 95% CI: 43.5-722; p<0.001), but not in patients
on aspirin alone (RR=6.3; 95% CI: 0.6-68.4; p=0.2) or clopidogrel alone (RR=7.4;
95% CI: 0.7-79.5; p=0.18); however, all immediate bleeding complications in all
treatment groups were successfully managed with local hemostatic measures.
No patient experienced any late hemorrhagic complication.
Conclusions: Dental extractions may be safely performed in patients receiving
single or dual antiplatelet therapy when appropriate local hemostatic measures
are taken, thereby averting the thrombotic risk of temporary antiplatelet discon-
tinuation.

1170 Coronary artery disease, aspirin, and perioperative
myocardial infarction and bleeding in orthopedic
surgery

B. Oberweis, S. Nukala, A. Rosenberg, S. Stuchin, M.J. Radford,
J.S. Berger. New York University School of Medicine, New York, United
States of America

Purpose: Increasing numbers of patients with established coronary artery dis-
ease (CAD) are undergoing surgical procedures. Since patients with CAD are at
increased risk for both thrombotic and bleeding complications during the periop-
erative state, the role of antiplatelet therapy in this setting remains elusive. We
therefore sought to investigate the incidence of thrombotic and bleeding events,
as well as to identify significant risk factors.
Methods: For all 3295 knee, hip, and spine surgical procedures performed
November 2008 - December 2009 at a tertiary care medical care center we de-
termined the presence or absence of CAD, CAD risk factors, and post-operative
myocardial infarction or hemorrhage using ICD-9 diagnosis codes. 3083 patients
were found to be eligible for the study after 212 patients less than 21 years were
excluded from the study. Transfusion data were ascertained from the blood bank.
Perioperative aspirin use and troponin elevation were determined through retro-
spective medical record review for all 327 CAD cases.
Results: Overall, the in-hospital incidence was higher in patients with CAD
(n=327) versus without CAD (n=2756) for any troponin elevation (19.3% vs 4.2%,
P<0.001), coded MI (2.1% vs 0.5%, P<0.001), ≥ 2 transfusions of packed red
blood cells (33.6% vs 16.6%, P<0.001), and coded post-operative hemorrhage
(2.1% vs 0.7%, P=0.01). Among patients with CAD, use of aspirin preoperatively
was not associated with any troponin elevation (6.6% vs 13.2%, P=0.23) or ≥ 2
transfusion units (6.8% vs 9.7%, P=0.29). In fact, the use of aspirin in the preop-
erative state was associated with fewer coded MI’s (7.5% vs 14.3%, P=0.05).
Conclusions: Patients with CAD undergoing orthopedic surgery are at a signif-
icant risk for both ischemic and bleeding complications. A lower risk of MI was
seen in patients with CAD who were on preoperative aspirin, yet, there was no
increase in bleeding outcomes. Future prospective studies are needed to address
the potential perioperative role of aspirin and the trade-off between ischemic and
bleeding complications among surgical patients with CAD.
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P1177 Current epoprostenol use in patients with severe
pulmonary hypertension (PH): data from the French
PH registry

E. Bergot1, O. Sitbon2, V. Cottin3, A. Yaici2, G. Prevot4,
L. Rottat2, V. Gressin5, M. Humbert2, G. Simonneau2. 1Service

de Pneumologie, Hôpital Côte de Nacre, CHU, Caen, France; 2APHP-Centre
de Référence de l’Hypertension Pulmonaire Sévère-Service de Pneumologie-
Hôpital Béclère, Clamart, France; 3Service de Pneumologie, Hôpital Louis
Pradel, CHU, Lyon, France; 4Service de Pneumologie, Hôpital Larrey, CHU,
Toulouse, France; 5Actelion Pharmaceuticals France, Paris, France

Purpose: The management of pulmonary arterial hypertension (PAH) has
evolved since the early 2000s with the introduction of oral therapies, and con-
sequently data on the current use of i.v epoprostenol are scarce.
Methods: Data from the prospective French PAH Registry launched in November
2006 were analysed. All the newly diagnosed patients with pulmonary hyperten-
sion (PH) (i.e. incident cases: PH confirmed by right heart catheterisation < 1
year prior to enrolment) treated with i.v. epoprostenol were included in the anal-
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ysis. The cut-off date was 1 September 2010. Survival analysis was calculated
from the initiation of epoprostenol therapy.
Results: From November 2006 to September 2010, 177 adult patients met the
inclusion criteria. The mean (±SD) age was 51±17 years and the female to male
sex ratio was 1.68. The vast majority of patients (72%) had PAH (group 1 of the
diagnostic classification of PH), 8% were classified as group 3 (PH with lung dis-
eases), 12% as group 4 (chronic thromboembolic PH) and 2% as group 5 (miscel-
laneous PH). In addition, 11 patients (6%) received epoprostenol for pulmonary
veno-occlusive disease. At the time of epoprostenol initiation, 7%, 43% and 50%
of patients were in NYHA functional class II, III and IV, respectively, and 47%
of patients were naïve to PAH specific therapy. The mean (±SD) 6-minute walk
distance was 309±131 m. Right heart catheterisation confirmed severe haemo-
dynamic impairment with a mean pulmonary artery pressure of 56±13 mmHg, a
right atrial pressure of 10±6 mmHg, a cardiac index of 2.0±0.6 L/min/m2 and a
pulmonary vascular resistance of 1194±571 dyn s cm-5. In the overall PAH pop-
ulation, survival estimates following epoprostenol therapy were 77%, 63% and
54% at 1, 2 and 3 years, respectively. Out of the 127 patients in group 1, 81 (64%)
had idiopathic, heritable or anorexigen-associated PAH, 17 (13%) had connective
tissue disease-associated PAH and 17 (13%) portopulmonary hypertension. In
the subgroup of patients with idiopathic, heritable or anorexigen-associated PAH,
survival estimates were 82%, 72% and 69%, respectively.
Conclusion: In a contemporary PH Registry conducted in expert PAH centers in
France, epoprostenol is prescribed in 28% of the cases for non-group 1 PH, and
as first line therapy in almost half of all cases. In incident patients with idiopathic,
heritable or anorexigen-associated PAH, 1- and 2-year survival is similar to that
of historical cohorts.

P1178 Effects of s.c. treprostinil on top of double oral
combination therapy in patients with pulmonary
arterial hypertensione (PAH) and inoperable chronic
thromboembolic pulmonary hypertension (CTEPH)

E. Conficoni, E. Leci, M. Palazzini, G. Mazzanti, N. Rizzo, E. Gotti,
A. Manes, F. Sgro’, A. Branzi, N. Galie’. Institute of Cardiology, University of
Bologna, Bologna, Italy

Purpose: Pulmonary arterial hypertension (PAH) and inoperable chronic throm-
boembilic pulmonary hypertension (CTEPH) are severe progressive conditions
leading to right heart failure and premature death. In these patients, medical
treatment is usually started with oral medications such as endothelin receptor
antagonists (ERA) and/or phosphodiesterase-type 5 inhibitors (PDE5-I). The aim
of this study was to evaluate the use of subcutaneous (s.c.) treprostinil, a prosta-
cyclin analogue, as an add-on therapy to ERA and PDE5-I in patients with PAH
and patients with inoperable CTEPH.
Methods: Twenty-three patients with PAH (mean age 43±12 y) and 3 with inoper-
able CTEPH (mean age 41±11 y) were included in the study. Among patients with
PAH, 9 had idiopathic PAH, 3 PAH associated with connective tissue disease, 10
with congenital heart disease, and 1 with HIV infection. All patients were treated
with an ERA drug combined with a PDE5-I. Treprostinil was initiated at a dose of 1
ng/kg/min and then increased to reach an average dose of 32±10 ng/kg/min. Six-
minute walk distance (6MWD) and right-heart catheterization (RHC) data were
prospectively collected at baseline and after 6 months of s.c. treprostinil.
Results: Three patients discontinued treprostinil due to pain at the site of injec-
tion before the 6-month evaluation (2 additional patients discontinued after the
6-month assessment for the same reason); 4 patients died and 1 patient re-
ceived lung transplantation before the 6-month assessment. Eighteen patients
completed the study. Haemodynamic and exercise capacity data at baseline and
at the 6-month assessment are reported in the table.

n=18 6MWD (mt) RAP (mmHg) mPAP (mmHg) CI (l/min/mq) PVR (WU)

Baseline 401±134 11±5 67±21 2.2±0.3 17±9
Treprostinil 428±131 10±4 62±19 2.6±0.6 14±8
p 0.22 0.14 0.036 0.001 0.001

RAP: right atrial pressure; mPAP: mean pulmonary arterial pressure; CI: cardiac index; PVR:
pulmonary vascular resistance.

Conclusion: S.c. administration of treprostinil on top of ERA+PDE5-I therapy
improves haemodynamics in patients with PAH and inoperable CTEPH. The in-
crease of exercise capacity is minimal and not statistically significant likely due

Abstract P1175 – Table 1

Characteristic IPAH PAH-CTD

Baseline PBO Baseline SIL Treatment Difference at Wk 16, Baseline PBO Baseline SIL Treatment Difference at Wk 16,
(n=104) (n=107) SIL – PBO (LOCF) (n=27) (n=27) SIL – PBO (LOCF)

Women, n (%) 80 (77) 85 (79) – 22 (81) 25 (93) –
Age,* y 47±13 46±13 – 50±12 54±12 –
Mean (range) PAH duration, y 5.0 (0.3–37.2) 4.2 (0.3–25.8) – 4.5 (0.5–13.1) 3.7 (0.3–8.8) –
6MWD,* m (n) 354±72 (94) 354±65 (104) 31.1

†
329±74 (25) 333±83 (27) 7.7

Functional class I / II / III / IV, % 2 / 27 / 68 / 3 1 / 26 / 65 / 8 26
‡ §

0 / 28 / 68 / 4 0 / 23 / 69 / 8 3
§

mPAP,* mmHg (n) 52±12 (81) 55±10 (93) –4.2
‡

44±10 (21) 45±10 (24) –2.5
Pulmonary vascular resistance, dyn·s/cm5 (n) 770±342 (55) 884±357 (75) –187.6

‡
536±235 (18) 692±245 (16) –116

Right atrial pressue, mmHg (n) 8.1±4.8 (81) 9.0±5.3 (93) –1.7
†

7.0±4.5 (21) 8.5±5.5 (24) –3.4
†

Cardiac index, L/min/m2 (n) 2.7±0.8 (61) 2.6±0.7 (75) 0.5
‡

3.4±0.8 (18) 2.7±0.7 (17) 0.2

LOCF = last observation carried forward; mPAP = mean pulmonary arterial pressure. *Mean ± SD; †P<0.05; ‡P<0.0001; §Percentage of pts improving ≥1 FC vs baseline.

to the reduced sample size. Five patients (19%) died or were transplanted before
the 6-months assessment and five patients (19%) discontinued due to local pain.

P1179 Posthoc subgroup analysis: sildenafil (SIL) added to
long-term epoprostenol therapy in patients with
idiopathic and connective tissue disease
(CTD)-associated pulmonary arterial hypertension
(PAH)

D. Badesch1, L.-J. Hwang2, S. Teal3 , J. Cwengros2, S. Watt2.
1University of Colorado Denver, Denver, United States of America; 2Pfizer Inc,
New York, NY, United States of America; 3Pfizer Inc, Walton Oaks, United
Kingdom

Purpose: In a double-blind study (PACES-1), SIL improved clinical outcomes
vs placebo (PBO) in PAH patients (pts) receiving concomitant IV epoprostenol
(EPO). We evaluated safety and efficacy in pts with idiopathic PAH (IPAH) and
PAH-CTD.
Methods: Pts received SIL (titrated from 20 md TID [for 4 wk] to 80 mg TID, as
tolerated) or PBO plus stable EPO for 16 wk. In a posthoc analysis, analysis of
covariance (with etiology as a factor and baseline 6-min walk distance [6MWD]
as a covariate) assessed differences vs PBO at wk 16.
Results: Baseline variables were similar among groups of pts (Table). All mea-
sured outcomes improved significantly with SIL treatment vs PBO in IPAH pts;
positive trends occurred in PAH-CTD pts. (Table). Regardless of etiology, more
PBO pts discontinued treatment (17.3% vs 10.3% for IPAH; 18.5% vs 3.7% for
PAH-CTD); the difference significantly favored SIL in PAH-CTD (P<0.0001). Ad-
verse events more common with SIL (vs PBO) included headache, flushing, and
gastrointestinal effects for either etiology.
Conclusion: Sildenafil was well tolerated and significantly improved all measured
outcomes in IPAH. PAH-CTD pts trended toward improvement despite low pt num-
bers in this posthoc analysis.

P1180 Sildenafil therapy for patients with porto-pulmonary
hypertension and pulmonary arterial hypertension
associated with HIV infection

N. Rizzo, M. Palazzini, E. Leci, A. Manes, F. Sgro’, F. Sciarra,
C. Bachetti, E. Beciani, A. Branzi, N. Galie’. Institute of Cardiology,

University of Bologna, Bologna, Italy

Purpose: Sildenafil, an orally active phosphodiesterase type-5 inhibitor, is effec-
tive in patients with idiopathic pulmonary arterial hypertension (PAH) and PAH
associated with connective tissue diseases. We assessed the effects of sildenafil
in patients with PAH associated with portal hypertension (Po-PAH) and with hu-
man immunodeficiency virus infection (HIV-PAH).
Methods: Between February 2004 and December 2010, 33 patients with Po-PAH
and 22 patients with HIV-PAH received sildenafil [mean age 46±9 years; WHO
functional class I (15%), II (50%), III (31%) and IV 4%)]. At baseline and after
a mean treatment period of 4.6±3.2 months, patients underwent 6-minute walk
distance (6MWD) assessment and right-heart catheterization.
Results: Sildenafil dose was 10 mg tid in 9 HIV-PAH patients (due to concomitant
highly active antiretroviral therapy); 20 mg tid in 42 patients and 40 mg tid in
4 patients. An increase in 6MWD was observed: from 467±107 m at baseline to
516±102 m after sildenafil treatment (p<0.001). Mean hemodynamic parameters
are presented in the table. No significant adverse events have been reported.

Hemodynamic parameters

RAP (mmHg) mPAP (mmHg) mSAP (mmHg) CI (L/min/m2) PVR (WU) MVO2 (%)

Baseline 8±6 48±9 92±13 3.0±0.7 7.8±3.3 63±12
Sildenafil 6±4 41±8 91±13 3.7±0.9 5.2±2.2 71±8
p 0.004 <0.001 0.4 <0.001 <0.001 <0.001

RAP, right atrial pressure; mPAP, mean pulmonary arterial pressure; mSAP, mean systemic ar-
terial pressure; CI, cardiac index; PVR, pulmonary vascular resistance; MVO2, mixed venous
oxygen saturation.

Conclusions: Sildenafil treatment of patients with Po-PAH and HIV-PAH is as-
sociated with improvements in exercise capacity and hemodynamic parameters.
The effects of sildenafil in these subsets are similar to those observed in patients
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with other forms of PAH; no important drug related adverse events have been
detected.

P1181 15 year experience in pulmonary hypertension due to
congenital heart disease before and after targeted
therapies: the durability of the right ventricle in this
disease

S.C. Apostolopoulou, M. Kantzis, A. Tsoutsinos, S. Rammos.
Onassis Cardiac Surgery Center, Department of Pediatric Cardiology, Athens,
Greece

Purpose: Pulmonary arterial hypertension (PAH) associated with congenital
heart disease (CHD) is characterized by severe increase in pulmonary pressure
and resistance with relatively preserved RV function and significantly better prog-
nosis compared to idiopathic PAH. The purpose of this study was to examine the
15 year single-center experience in this population before and after use of PAH
targeted therapies.
Methods: Between 1995 and 2011, 75 patients, aged at diagnosis 21±16 years,
with PAH due to CHD were followed at our center. Diagnoses were: atrial sep-
tal defect 3 patients, ventricular/atrioventricular septal defect and/or arterial duct
30, complex CHD 37, Fontan 5. Five patients had Down syndrome while 20 had
previous heart surgery. Patients were followed with clinical exam, EKG, echocar-
diogram, 6-min walk test and cardiorespiratory exercise test every 6 months with
laboratory tests every 3 months.
Results: Over 15 years (mean follow-up 8±5 years) 96% of patients received
PAH targeted therapy after 2002, initially monotherapy with second therapy added
in 8 patients due to clinical worsening (3 patients improved, 5 progressed to
death). Most (75%) patients remained stable clinically (WHO Class II) and in exer-
cise capacity, while 14 (19%) deteriorated gradually to Class III. All stable patients
had no clinical or echocardiographic signs of RV failure nor did they require treat-
ment for it despite the long follow-up. There were 14 (18.6%) deaths (5 sudden, 9
due to worsening RV failure) at age 27±19 years, 2.9±2.3 years after initiation of
therapy. PAH therapy was discontinued in 2 patients after surgical and interven-
tional treatment respectively. All Fontan patients improved significantly with PAH
therapy and are expected to discontinue it in the future.
Conclusions: Patients with PAH due to CHD, especially in the era of the new
PAH targeted therapies, remain more stable with better prognosis than idiopathic
PAH without significant RV failure over long follow-up periods, possibly because of
RV adaptation since fetal life. Still, PAH due to CHD remains a complex disease
with significant mortality and morbidity. Close follow-up and individualization of
therapy seems critical for these patients’ quality of life and long-term survival.

P1182 Current era survival of patients with pulmonary
arterial hypertension (PAH) associated with
congenital heart disease (CHD)

M. Palazzini, E. Leci, F. Sciarra, E. Conficoni, A. Manes, E. Beciani,
C. Bachetti, F. Sgro’, A. Branzi, N. Galie’. Institute of Cardiology,

University of Bologna, Bologna, Italy

Purpose: The clinical classification of congenital heart disease (CHD) causing
PAH has been updated in the recent ESC-ERS Guidelines and includes 4 differ-
ent groups: Eisenmenger’s syndrome (ES); PAH-CHD associated with systemic-
to-pulmonary shunts (S/P); PAH with small defects (SD); PAH after corrective
cardiac surgery (CS). The aim of this study is to compare the current-era survival
in these different clinical sub-groups of PAH-CHD.
Methods: PAH-CHD patients followed in a single center from January 1998 to
December 2010 were included. Treatment was estabilished according to the avail-
able PAH guidelines including combination therapy (CombT) of approved specific
drugs. Kaplan-Meier survival curves were assessed and compared by Log-rank
test according to the different clinical sub-groups of patients with PAH-CHD.
Results: 180 patients (mean age 46±15 y; 60% female) with PAH -CHD were
included. According to the different clinical sub-groups 85 had ES (47±13 y);
37 S/P (47±16 y); 14 SD (38±21 y); 44 CS (42±17 y). ES patients had the
higher baseline pulmonary vascular resistance and the lower exercise capacity.
Seventysix percent of patients were treated with PAH approved drugs, 42% were
treated with CombT. Kaplan-Maier survival rate at 1, 5 and 10 years after the
diagnostic right heart catheterization is reported in the table.

Kaplan-Meier survival rate

ES S/P SD CS

1 Year 96% 100% 93% 98%
5 Years 88% 92% 80% 79%
10 Years 78% 87% 80% 68%
P vs CS 0.02 0.02 0.8 –

Conclusion: In the current era of targeted therapies for PAH, PAH-CHD patients
have a better survival as compared with the other types of PAH. However, the
survival of the different clinical subgroups of PAH-CHD patients appears to be
heterogeneous: CS patients have a worse long term survival rate as compared to
ES and S/P patients. Previous cardiac corrective surgery represents a risk factor
in patients with PAH-CHD.

P1183 Survival and prognostic factors in patients with
incident systemic sclerosis-associated pulmonary
arterial hypertension from the French registry

D. Launay1, O. Sitbon2, J.F. Cordier3, E. Hachulla1, L. Mouthon4,
V. Gressin5, L. Rottat2, P. Clerson6, G. Simonneau2, M. Humbert2.

1Universite Lille 2, Lille, France; 2AP-HP - Hospital Antoine-Beclere-University
Paris-Sud, Clamart, France; 3University Hospital of Lyon - Hospital Louis Pradel,
Department of Pneumology, Lyon, France; 4AP-HP - Hospital Cochin, Paris
Descartes University, Paris, France; 5Actelion, Paris, France; 6Orgamétrie,
Roubaix, France

Purpose: Pulmonary arterial hypertension (PAH) is one of the leading causes of
death insystemic sclerosis (SSc). Management of patients with SSc-associated
PAH (SSc-PAH) is rapidly evolving and recently reported survival is better than
inhistorical cohorts (albeit still unsatisfactory). This study describes thecharacter-
istics and outcome of SSc patients enrolled in the multicentre FrenchPAH registry.
Methods: SSc patients (according to American College of Rheumatology and/or
Leroy andMedsger’s criteria) enrolled in the registry between January 2006 and
November2009 were prospectively included if they had PAH confirmed by right
heartcatheterization <1 yr prior to enrollment (incident patients). Patients within-
terstitial lung disease (ILD) on high resolution computed tomography (HRCT)were
included if forced vital capacity (FVC) >70%.
Results: 91/145 SSc patients were included; 81% were women. Mean age at
PAH diagnosiswas 64±12 yrs, 86% of patients had limited cutaneous SSc, 81%
were in New YorkHeart Association functional class (NYHA FC) III or IV (19% in
NYHA FC II), 14%had ILD on HRCT, mean FVC and the ratio of diffusing ca-
pacity of the lung forcarbon monoxide/alveolar volume (DLCO/VA) were 91±20%
and 54±21% of predictedvalues, respectively. At baseline, mean 6-minute walk
distance (6MWD) was 267±117m, mean pulmonary arterial pressure (mPAP)
was 40±10mm Hg, mean cardiacindex was 2.6±0.8 L/min/m2 and mean pul-
monary vascular resistance (PVR) was 670±351 dyn sec cm-5. Mean brain na-
triuretic peptide (BNP) concentration was 447±549 ng/L. Mean follow up was 1.7
years with 24 deathsobserved; overall survival was 90%, 76% and 54% at 1, 2
and 3 years, respectively. Univariate analysis identified male gender (hazard ra-
tio [HR]:2.44), age (HR: 1.044), desaturation after 6-minute walk test (HR: 0.93),
totallung capacity (HR: 0.97), PaO2 (HR: 0.96) and cardiac index (HR: 0.52) as
factors prognostic of survival. Other parameters did not reachstatistical signifi-
cance (p<0.05), including NYHA FC, PVR, SSc subtype, 6MWD, BNP, DLCO/VA
and mPAP. Multivariate analysis was not performed, due tothe high number of
variables and low number of events.
Conclusions: These results confirm the poor prognosis for incident SSc-PAH pa-
tients even in the modern era. As with idiopathic PAH, gender and age appear to
be important prognostic factors. Cardiac index, but not mPAP, had a significant
impact on survival. For the first time, PaO2 at rest and desaturation during exer-
cise were shown to be significant prognostic factors in SSc-PAH. Longer follow
up is needed to for a more complete analysis.

P1184 Long term results of ablation of arrhythmia substrate
in pulmonary hypertensive patients

P. Lodzinski1 , E. Kozluk1, J. Zylkowska2, M. Kurzyna2, M. Kiliszek1,
A. Piatkowska1, A. Fijalkowska2, A. Torbicki2, G. Opolski1. 1Medical
University of Warsaw, 1st Department of Cardiology, Warsaw,

Poland; 2Institute of Tuberculosis and Lung Diseases, Warsaw, Poland

Modern drug therapy improved survival of pulmonary hypertensive patients. Pul-
monary hypertension (PH) leads to significant changes in right heart anatomy,
which may result in increased incidence of arrhythmias. Supraventricular arrhyth-
mias are an increasing clinical problem in PAH patients nowadays. The pharma-
cological treatment is very limited in this group of patients. Previous observations
showed a failure of restoration and maintenance of sinus rhythm as a factor re-
lated to higher mortality in patients with PH.
The aim of the study was to present results of ablation of arrhythmia substrate in
PH patients.
15 consecutive patients (3men, aged 47,8±14) with PH were qualified to radiofre-
quency ablation (ARF) due to recurrent symptomatic arrhythmia: atrial tachycar-
dia (AT) -3pts, AVNRT -3pts, typical AFl -5 pts, AT coexistent with AFl – 5pts.
Before ablation 2 pts presented symptoms of NYHA class II, 11pts NYHA class III
and 2pts NYHA class IV. In all cases of AVNRT ARF was performed in classical
way only with fluoroscopic control. Electroanatomical mapping system was used
in all other cases. Transseptal puncture was abandoned due to high risk of refrac-
tory hypoxemia in course of uncontrolled right to left shunt. In 12 of 15 patients
rotation of the heart was observed (approx. 20 to 30° to the left –mostly due to
enlarged right atrium).
9 patients underwent ablation of all arrhythmias inducible in EP-study, in others at
least one of recorded arrhytmias was ablated. In 9 of 15 patients clinical status im-
proved immediately after ARF (defined as 1 step down in NYHA class). In others
NYHA class did not change (including two patients with successful ARF). During
18,6±14,4 months of follow-up arrhythmia recurred in 8 patients. 2 pts died dur-
ing follow up: 1 pt due to haemoptysis, 1 pt died suddenly. In 5pts recurrence of
arrhythmia was connected with acute hemodynamic decompensation.
Conclusion: Radiofrequency ablation of arrhythmia substrate in pulmonary hy-
pertensive patients although difficult is eligible and seems to be beneficial even
without complete ablation of all arrhythmias induced during EP-study.
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P1185 Deficiencies in natural killer cell response result in a
poor outcome of virus-induced inflammatory
cardiomyopathy

K. Klingel1, K. Goeldner1, D. Stauch2, M. Sauter1, R. Kandolf1,
K. Kotsch3. 1Department of Molecular Pathology, Tuebingen,

Germany; 2Charité University Medicine Berlin, Institute of Medical Immunology,
Berlin, Germany; 3Innsbruck Medical University, Department of General and
Transplant Surgery, Innsbruck, Austria

Purpose: Enteroviruses, such as coxsackieviruses of group B (CVB) are known
to induce severe acute and chronic forms of myocarditis, leading in susceptible
patients to congestive heart failure and sudden cardiac death. In a model of cox-
sackievirus B3 (CVB3) myocarditis we found that dependent on genetic factors
mice resistant to chronic myocarditis (C57BL/6, H-2b) but not mice susceptible
for ongoing myocarditis (ABY/SnJ, H-2b) can limit virus spread and cardiac dam-
age during acute infection. To investigate the phenotype and functionality of nat-
ural killer (NK) cells and their role in virus elimination and disease progression
we studied the cytotoxic potential of NK cells and various subsets in these two
mouse strains.
Methods and results: The functional analysis of NK cells in the two mouse
strains was studied by application of a degranulation assay. We found that com-
pared to C57BL/6 mice, A.BY/SnJ mice (both H-2b) reveal significant lower num-
bers of NKp46+CD107a+ NK cells at a naïve state and day 3 post infectionem
(p.i.) with CVB3, suggesting impaired cytotoxicity in ABY/SnJ mice (p<0.001). In-
terestingly, whereas both mouse strains illustrated comparable levels of NKp46+
NK cells, A.BY/SnJ mice showed significant higher levels of NKp46 expres-
sion on a per cell basis in spleen, peripheral blood and lymph nodes in FACS
measurements. Also, ABY/SnJ mice revealed significantly higher numbers of
CD27lowCD11blow and CD27high CD11blow NK cells at a naïve state and days
3 and 8 p.i. In contrast, resistant C57BL/6 mice showed de novo significant higher
levels of mature CD27lowCD11bhigh NK cells which remained elevated until day
8 p.i. (p<0.001). We further compared the expression of the NKG2D receptor,
one of the most potent activating natural killer cell receptors. We detected a com-
parably higher percentage of NKp46+NKG2D+ cells in C57BL/6 mice at a naive
state as well as after infection with CVB3. In vivo neutralization of NKG2D by spe-
cific antibodies resulted in severely increased myocardial damage with enhanced
infiltration of mononuclear cells, such as macrophages and T lymphocytes, and
increased viral replication in C57BL/6 mice compared to CVB3-infected animals
without anti-NKG2D treatment. The findings were confirmed in NKG2D deficient
mice.
Conclusion: An effective functionality of NK cells is required to prevent a chronic
course of myocarditis. NK cells derived from C57BL/6 mice resistant to chronic
myocarditis were found to be more effective in target killing and in viral clearance
– and this effect is likely to be dependent on the NKG2D receptor.

P1186 Adiponectin is a negative regulator of antigen-
activated T cells

C. Skurk1, S. Wilk2, S. Bauer2, A. Jenke1, H.P. Schultheiss1,
C. Scheibenbogen2 . 1Charite - University Medicine, Campus
Benjamin Franklin, Department of Cardiology and Pulmonology,

Berlin, Germany; 2Charite - University Medicine, Campus Virchow Klinikum,
Institute for Medical Immunology, Berlin, Germany

Aim: Adiponectin (APN) is an adipocytokine exerting a variety of immunomod-
ulatory effects. We have recently shown that high APN expression in patients
with inflammatory cardiomyopathy (DCMi) and mice with autoimmune myocardi-
tis (EAM) indicates better outcome and inflammation control. T cells play an im-
portant role in the pathophysiology of DCMi and myocarditis and the number of
myocardial CD3+ cells in patients with DCMi and high APN expression is signif-
icantly diminished. Therefore, in the present study the effects of APN on T cell
number and function were investigated.
Methods: T cells were isolated from healthy donors or wild-type and APN-/- mice
following Coxsackie B virus infection/EAM. Costaining of Adiponectin receptors
(APNRs) with clathrin and CTLA4/TIRC7 was determined by confocal fluores-
cence microscopy. Antigen specific T cell expansion was assessed by ex vivo
expansion assays. Apotptosis was determined by Annexin V expression, prolifer-
ation of T cells was assessed by BRDU-Incorporation.
Results: Less than 10% of human peripheral T cells express APNRs on their sur-
face. However, T cells store APNRs in intracellular compartments and react with
ERK phosphorylation to APN stimulation. APN receptors in T cells co-localize
with immune regulatory molecules such as CTLA-4 and TIRC7 within Clathrin-
coated vesicles. After antigen-specific stimulation APNRs are rapidly transferred
to the surface of antigen-specific CD137+/CD4+ and CD137+/CD8+ T cells. Incu-
bation with APN resulted in significantly diminished expansion of antigen-specific
CD137+ and cytokine (TNFα, IFNgamma, IL-2)-producing T cells following SEB
as well as influenza/coxsacki-B antigen stimulation (p<0.01), while no effect was
observed on CD137- cells. Mechanistically, APN significantly enhanced apopto-
sis (p<0.05) and inhibited proliferation following Coxsackie B and influenza anti-

gen stimulation in CD137+ cells (p<0.01). Furthermore, APN directly inhibited
cytokine production in response to antigen stimulation as assessed by TNFα and
IFNgamma production (p<0.01). In line with the in vitro data, APN-/- mice had
higher frequencies of antigen-specific T cells upon Coxsackie B infection. More-
over, APN gene transfer inhibited T cell expansion in EAM mice.
Conclusion: Thus, similar to CTLA-4 and TIRC7, AdipoRs are constitutively
available intracellularly in T cells to be translocated to the cell surface upon TCR
engagement. Our data implicate AdipoRs as novel negative T cell regulators pre-
venting excessive T-cell activation thereby confining myocardial inflammation.

P1187 Is electron microscopy useful for analysis of
endomyocardial biopsies of patients with new-onset
unexplained dilated cardiomyopathy?

P. Kuchynka1, T. Palecek1, J. Schramlova2, E. Nemecek1,
S. Havranek1, S. Simek1, T. Kovarnik1, J. Horak1, I. Vitkova1,

A. Linhart1. 1Charles University in Prague, 1st Medical Faculty, Prague, Czech
Republic; 2State Health Institute, Prague, Czech Republic

Background and aim of the study: Dilated cardiomyopathy (DCM) may repre-
sent a sequela of myocardial inflammation evoked by cardiotropic viral or nonviral
infection. Currently, polymerase chain reaction (PCR) is almost exclusively used
to analyse endomycardial biopsy (EMB) specimens of patients with DCM in order
to detect a genome of persistent infectious agent. However, PCR is usually tar-
geted to a limited number of microorganisms. Electron microscopy (EM) is an es-
tablished but laborious and rarely used method for detecting of infectious agents
in examined specimens. Therefore we aimed to compare the results of PCR and
EM analyses of EMB specimens obtained from the patients with new-onset unex-
plained DCM.
Methods: In 63 patients (52±10 years; 17 women) with new-onset unexplained
DCM (LV ejection fraction 26±12%, symptoms of heart failure lasting less than
12 months), EMB specimens were studied by PCR technique as well as by EM.
Results: By using PCR, genome of infectious viral or nonviral agent was docu-
mented in 32 subjects (51%). In comparison, particles of infectious agents were
found in 53 patients (84%) by using EM. Out of the PCR-negative subjects, viral
agents belonging to herpesviridae family were present in 14, parvoviridae fam-
ily in 12 and picornaviridae in 12 patients. Moreover, EM detected particles of
mycoplasma in 4 subjects and of chlamydia and borrelia each in one patient.
Conclusions: In one third of the EMB of the patients with new-onset DCM, in-
fectious microorganims were found only by using EM compared to PCR analysis.
This finding may be of great importance regarding the possibility of specific treat-
ment of DCM.

P1188 Therapy with granulocyte colony-stimulating factor in
the chronic stage, but not in the acute stage,
improves cardiac function via nitric oxide in
experimental autoimmune myocarditis in rats

C. Kishimoto, K. Shimada, T. Okabe, M. Hattori, M. Fujita. Kyoto
University Graduate School of Medicine, Kyoto, Japan

Purpose: Granulocyte cology-stimuating factor (G-CSF) could mobilize multipo-
tent progenitor cells from bone marrow into peripheral blood, and may improve
ventricular function and remodeling after myocardial injury. We investigated se-
rial efficacy of G-CSF therapy upon experimental autoimmune myocarditis in rats
treated with and without the inhibition of nitric oxide (NO) with the analyses of
cardiac function and tissue regeneration.
Methods: A rat model of porcine myosin-induced myocarditis was used. After the
immunization of myosin, G-CSF (10 μg/kg/day) or saline was injected intraperi-
toneally daily on days 0-21 in Experiment I and on days 21-42 in Experiment
II. Additional myosin-immunized rats were orally given with 25 mg/kg/day of NG-
nitro-L-arginine methylester (L-NAME), an inhibitor of nitric oxide synthase (NOS),
in each experiment. At the end of each experiment, hemodynamic study by echo-
cardiography and pathologic study were performed (each group; n=15-20).
Results: In Experiment I, G-CSF treatment with and without L-NAME aggra-
vated cardiac pathology associated with enhanced G-CSF receptor expression
and superoxide production. Compared with saline injection in Experiment II, G-
CSF treatment significantly improved not only the severity of myocarditis with en-
hanced von Willebrand factor and vascular endothelial growth factor expression,
less myocardial macrophage infiltration, and less myocardial fibrosis but also left
ventricular ejection fraction associated with lower heart weight/body weight ra-
tio. In the rats with myocarditis treated with G-CSF associated with oral L-NAME
treatment in Experiment II, the severity of myocarditis was not reduced, and the
cardiac function was not improved. Myocardial c-kit+ cells were demonstrated
only in G-CSF treated group in Experiment II, but not in other groups.
Conclusions: G-CSF has differential effects on experimental autoimmune my-
ocarditis with time. The overwhelming superoxide production by G-CSF adminis-
tration in the acute stage may fail to improve the condition. G-CSF therapy im-
proved cardiac function in the chronic stage possibly through the acceleration of
healing process and myocardial regeneration via NO system.
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P1189 Pandemic H1N1 influenza is more commonly
associated with reduced left ventricular performance
than seasonal influenza infection in children

K. Harada, Y.H. Harada. Harada Kid’s Clinic, Akita, Japan

Background: Influenza infection can affect cardiac function. Recent
pandemic 2009 H1N1 influenza A virus infection (pH1N1) has been reported to
be associated with severe myocardial involvement. However, there is little infor-
mation whether pH1N1 is more commonly associated with left ventricular (LV)
dysfunction than seasonal influenza virus infection. Myocardial performance in-
dex (MPI) combining both systolic and diastolic phases of cardiac cycle has been
shown to be useful for assessing global LV function. The purpose of the study
is to compare MPI in pH1N1 infected children with that in children with 2010
(November)-2011 (January) seasonal influenza A infection (H3N2).
Methods: A total of 141 children aged 5-12 years, 53 children (8.5±1.6years)
with established diagnosis of 2009 pH1N1, 38 children (8.1±1.4 years) with 2010
(December)-2011 (January) H3N2, and 50 age-matched controls, was studied.
Echocardiography with tissue Doppler imaging was performed at the acute stage
of infection. Cardiac dimensions, LV end-diastolic volume, and LV ejection fraction
were measured. Using tissue Doppler imaging, isovolumic relaxation time, isovo-
lumic contraction time, and ejection time were measured and MPI was calculated.
Results: Cardiac dimensions and LV ejection fraction were similar among con-
trols, pH1N1 infected children group,and H3N2 infected children group (p>0.05).
There was no statistically significant difference in isovolumic relaxation time and
MPI between controls and H3N2 infected children. However, compared with con-
trols and H3N2 infected children, isovolumic relaxation time was significantly pro-
longed (45±17 msec vs. 34±12 msec and 35±11 msec, p<0.05) and MPI was
significantly higher (0.43±0.08 vs. 0.38±0.07 and 0.37±0.09, p<0.05) in pH1N1
infected children.No significant valvular disease or pulmonary hypertension was
found. Pericardial effusion was observed in a patient (1.9%) with pH1N1.
Conclusions: Our findings raise the possibility that pandemic H1N1 influenza
ismore commonly associated with reduced LV performance than seasonal in-
fluenza A infection.

P1190 Magnetic resonance imaging or endomyocardial
biopsy for the diagnosis of myocarditis and viral heart
disease

B. Maisch1, P. Alter1, M. Rominger1, R. Moll1, U. Baandrup2,
A. Richter1, R. Funk3, M. Schoppet1 , C. Lueers1 , S. Pankuweit1.

1Philipps University, Marburg, Germany; 2Sygehus Vendsyssel, Hjoerring,
Denmark; 3Klinikum, Bad Hersfeld, Germany

Purpose: How precise is the diagnostic yield by cardiac magnetic resonance
imaging (CMRI) when compared to heart catherization and endomyocardial
biopsy (EMB)?
Patients (pts): Head to head comparison of CMRI and EMB in 343 pts with clin-
ically suspected inflammatory dilated cardiomyopathy (mean age 51,1 y, 217 m,
126 f).
Methods: CMRI criteria for (peri)myocarditis were the 3 Lake Louise Criteria 1)
late gadolinium enhancement (LGE), 2) T1 gRE = gE (myocardium)/gE (skelet-
tal muscle) >4, 3) T2-edema signal intensity(SI) comparing heart and skelettal
muscle >1,9 and 4) pericardial effusion (PE). EMBs from the left ventricle were
analysed for >14 cells/mm2 (WHF) and for the genomes of entero-, cytomegalo-
, Ebstein Barr, Influenza-, Parvo B19-, herpes humanus 6, herpes simplex and
adeno virus, chlamydia pneumoniae, borrelia Burgdorferi in the EMB. The num-
ber of positive items (1 to 4) by CMRI was compared to the presence of inflam-
mation and/or virus in the respective EMB (EMB1 = all inflammation; EMB 2 =
inflammation + virus, EMB 3: inflammation without virus).
Results: EMB 1 was positive in 60 pts, but only 3 pts demonstrated all 4, 14 pts 3,
11 pts 2 and 24 pts 1 CMRI myocarditis criterium. EMB 2(I+v) was observed in 25
pts, but only 2 pts demonstrated all 4, 6 pts 3, 8 pts 2 and 8 pts 1 CMRI criterium
of inflammation. Inflammation in EMB without virus (EMB 3) was observed in 35
pts, but positive for 4 CMRI-criteria was only 1 pt, 3 MRI-criteria were positive
in 8 pts, 2 criteria in 3 pts, and one criterium in 16 pts. Viral persistence without
inflammation did not correlate to CMRI.
Conclusions: CMRI according to the Lake Louise criteria + PE give a fair infor-
mation on inflammation in the myocardium but is unable to correlate mere viral
persistence alone. It cannot substitute EMB in the diagnosis of viral heart disease.

P1191 Adiponectin inhibits Toll-like receptor 4 mediated
cardiac inflammation and injury

A. Jenke1, S. Wilk2, M. Rother2, J. Stehr1, W. Poller1, U. Eriksson3,
H.P. Schultheiss1, C. Scheibenbogen2 , C. Skurk1. 1Charite -
Campus Benjamin Franklin, Cardiology & Pneumology, Centrum

11 (Cardiovascular Medicine), Berlin, Germany; 2Charite - Campus Virchow-
Klinikum (CVK), Medical Immunology and BCRT, Berlin, Germany; 3University
Hospital Zurich, Department of Cardiology, Zurich, Switzerland

Purpose: Adiponectin (APN) is an adipocytokine that is also expressed in car-
diac myocytes and mediates immunomodulatory and cardioprotective effects in
inflammatory cardiomyopathy. Toll-like receptor 4 (TLR4) has been shown to be
a major contributor for the induction and progression of autoimmune myocarditis.

Here, we investigated whether APN can inhibit cardiac inflammation and injury by
interfering with TLR4 expression and TLR4 mediated signal transduction.
Methods: Effects of APN in an animal model of Experimental autoimmune my-
ocarditis (EAM) were studied following adenoviral gene transfer. Cardiac gene ex-
pression and apoptosis at the inflammatory peak of EAM were analyzed by PCR-
Array and TUNEL. In vitro gene expression was measured by RT-PCR, ELISA
or FACS. NFkB activation was analyzed by ELISA. Immune cell migration was
quantified by FACS. Cardiac myocyte apoptosis was measured by TUNEL.
Results: APN overexpression in EAM induced a marked downregulation of car-
diac TLR4 expression associated with significantly reduced expression levels of
key players of the immune response downstream of TLR4 such as TNFα, IFN
gamma, IL-6, IL-17α, CCL-2 and ICAM-1. Moreover, quantification of apoptosis
demonstrated that APN gene transfer reduced cardiac injury in EAM. In vitro APN
significantly attenuated NFkB activation after TLR4 ligation in cardiac myocytes
and fibroblasts as well as in dendritic cells and CD19+ and CD14+ immune cells.
Moreover, APN markedly inhibited the expression of an inflammatory phenotype
downstream from TLR4 in cardiac cells as assessed by attenuated TNFα, CCL-
2 and ICAM-1 expression and in immune cells as reflected by reduced TNFα

and IFN gamma expression. Consequently, APN diminished splenocyte migration
towards TLR4 stimulated cardiac myocytes and fibroblasts. Finally, APN signifi-
cantly inhibited apoptosis of TLR4 stimulated cardiac myocytes after cocultivation
with splenocytes.
Conclusions: APN overexpression significantly interfered with TLR4 expression
and TLR4 mediated signal transduction in EAM. In vitro APN attenuated the de-
velopment of a TLR4 mediated proinflammatory phenotype in cardiac and im-
mune cells resulting in reduced immune cell triggered damage to cardiac cells.
Mechanistically, APN inhibits TLR4 mediated signal transduction by reducing ac-
tivation of the transcription factor NFkB. Our observations comprehensively indi-
cate that APN protects against TLR4 mediated cardiac inflammation and injury
and thus represents a new therapeutic option for inflammatory myocardial dis-
eases.

P1192 Lupus myocarditis: a contemporary case series

G. Zawadowski1 , K.W. Klarich2, K.G. Moder3, W.D. Edwards4,
L.T. Cooper2 . 1Mayo Clinic, Department of Internal Medicine,
Rochester, United States of America; 2Mayo Clinic, Department
of Cardiovascular Disease, Rochester, United States of America;

3Mayo Clinic, Division of Rheumatology, Rochester, United States of America;
4Mayo Clinic, Division of Anatomic Pathology, Rochester, United States of
America

Objective: Lupus myocarditis is an uncommon but serious manifestation of sys-
temic lupus erythematosus (SLE). We describe the clinical phenotype and out-
comes of treatment in a series of hospitalized patients, MN who carried a final
diagnosis of lupus myocarditis between January 1st 1999 and December 31st
2009.
Methods: A diagnosis database as well as a pathology database, searched for
SLE plus either myocarditis, cardiomyopathy or congestive heart failure, returned
634 patients. Chart review was performed, 24 patients were included in the study
and descriptive analysis was performed.
Results: 79% of patients were female and 82% were Caucasian. The mean age
was 47.6±20.4 with a mean follow up of 9.2±6.1 months. The frequency of anti-
RNP was 62%, compared with 23-40% in the literature. SS-A was also higher in
our series, at 69% compared to 25-40%. The most common echocardiographic
findings were reduced LVEF (LVEF <45%), found in 78% and wall motion ab-
normalities, found in 70%. The initial mean LVEF was 33.8%, which improved to
49.5% after a mean of 7.2 months. Five of the six patients who underwent CMR
had delayed gadolinium enhancement of either the myocardium or pericardium or
both. Nine patients received 500mg - 1g methylprednisolone per day for 1-5 days
with subsequent steroid tapering. Twelve patients received 40-80 mg methylpred-
nisolone or equivalent for 5-10 days followed by steroid taper. One patient died of
cardiogenic shock during hospitalization, with two others dying within one year of
follow up, one from congestive heart failure and the other after withdrawal of care.
Conclusions: To our knowledge we present the largest series of lupus myocardi-
tis patients described in the literature. Clinically, this study helps us to realize,
that in patients with lupus, or suspected lupus, one should have a high index of
suspicion for myocarditis. A higher frequency of elevated SS-A and anti-RNP in
our series than is reported in the literature among patients with active SLE sug-
gests a possible association between these antibodies and lupus myocarditis.
Echocardiography is a useful initial investigation for patients suspected of lupus
myocarditis, but not specific enough to confirm the diagnosis. Echo is also highly
effective in monitoring subsequent response to therapy. However due to the non-
specific echo findings in lupus myocarditis, cardiac MRI is the modality of choice
for diagnosis, and patients should be referred early to CMR in this clinical setting.
High dose steroids appeared to be as effective as pulse dose in the treatment of
lupus myocarditis.
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1246 Long-term complications related to biventricular
defibrillator implantation: rate of surgical revisions and
impact on survival

M. Landolina1, M. Lunati2, M. Gasparini3, M. Santini4, C. D’agostino5,
F. Ammirati6, R. Ricci4, S. Indrigo7. 1Foundation IRCCS Polyclinic

San Matteo - University of Pavia, Pavia, Italy; 2Niguarda Ca’ Granda Hospital,
Milan, Italy; 3Clinical Institute Humanitas IRCCS, Rozzano, Italy; 4San Filippo
Neri Hospital, Rome, Italy; 5Hospital of Venere, Bari, Italy; 6G.B. Grassi Hospital,
Ostia Lido, Italy; 7Medtronic Italia, Sesto S. Giovanni (MI), Italy

Purpose: Long-term data on device-related untoward events in patients receiving
defibrillators for resynchronization therapy (CRT-D) are lacking. We quantified the
frequency and nature of long-term complications and repeat invasive procedures
in current clinical practice, and examined possible predictors of device-related
events and their association with long-term patient outcome.
Methods: We analyzed data from 3253 patients who underwent successful im-
plantation of CRT-D and were followed up for 18 months (median, interquartile
range 9 to 30) in 117 Italian centers.
Results: Device-related adverse events were reported in 416 patients and,
specifically, surgical interventions for system revision were described in 390 pa-
tients. Four years after the implantation procedure, about 50% of patients un-
derwent surgical intervention for device-related events and 15% of patients had
unanticipated events (e.g. device-related infections, lead dislodgments). No inde-
pendent predictors of infections were identified among baseline clinical character-
istics. However, more frequent infections were noticed after device replacements
(1.8 per 100 patient-years) than after first implantations (0.9 per 100 patient-years,
p=0.049). Left ventricular lead dislodgements were reported at a rate of 2.3 per
100 patient-years and were predicted by longer fluoroscopy time and higher pac-
ing threshold on implantation. Device-related adverse events were not associ-
ated with a worse clinical outcome; indeed, the death rate was similar in patients
with and without surgical revision (2.4 versus 4.1 events per 100 patient-years,
p=0.090).
Conclusions: Long-term complications are not rare in current clinical practice of
CRT-D and are frequently managed by surgical intervention for system revision.
However, a worse clinical outcome does not seem to be associated with these
events.

1247 Phrenic stimulation in patients with cardiac
resynchronization may be resolved by electronic
repositioning: the ERACE trial

S. Goetze1, P.D. Defaye2, A. Bauer3, M. Merkel4, O. Bizeau5,
S. Treusch6, J. Winter7. 1German Heart Center Berlin, Berlin,

Germany; 2University Hospital of Grenoble, Department of Cardiology, Grenoble,
France; 3University Hospital of Heidelberg, Internal Medicine III, Department
Cardiology, Angiology & Pneumology, Heidelberg, Germany; 4Hospital Municipal
Karlsruhe, Medical Clinic IV, Cardiology, Angiology and Internal Intensive
Care, Karlsruhe, Germany; 5Regional Hospital Center of Orleans - Hospital La
Source, Orleans, France; 6Boston Scientific, Diegem, Belgium, CRV Clinical
Department, Diegem, Belgium; 7University of Duesseldorf, Germany Klinik für
Kardiovaskuläre Chirurgie, Duesseldorf, Germany

Background: Nowadays cardiac resynchronization (CRT) is an established ther-
apy for heart failure patients. Despite the development of various sophisticated
left ventricular lead technologies, phrenic nerve stimulation (PNS) remains an ad-
verse effect observed in a substantial number of patients.
Aim of the study: Modern CRT devices provide the option to avoid PNS not only
by anatomic repositioning but also by software based adaption of the pacing con-
figuration. The ERACE study was designed to evaluate the incidence of PNS in
a CRT population and to determine how often left ventricular (LV) lead relocation
can be avoided by the so called "electronic repositioning" (ER).
Methods and results: In this study patients (pts) indicated for a first CRT de-
fibrillator with a bipolar LV lead and the option of ER could be enrolled. Primary
endpoint was the efficiency of ER determined by the frequency of PNS with the
standard pacing configuration - LV tip to RV coil - avoidable by ER. PNS and
pacing parameters were evaluated during implant, predischarge and first routine
follow up (FU) using the four different pacing configurations available by ER (LV
tip or ring to RV coil, LV tip to ring or inverse).
In total 305 pts (82.3% male, 65.5±9.2 years) were enrolled in 54 German and
French centers. The majority of the patients was in NYHA III (84.2%) and had a
LV ejection fraction ≤30% (84.1%, mean 25.6±6.2%), with a mean QRS width of
154.9 ms ± 26,9 ms (mean/SD); 43.4% of the patients had ischemic cardiomy-
opathy. The median follow-up (FU) period after discharge was 116 days.
In the standard pacing configuration PNS was inducible in 18.9%/25.6%/24.6%
of the pts at implant/predischarge/FU respectively, resulting in 32.1% of the pts
presenting at least once with inducible PNS. The safety margin between LV pac-
ing and PNS threshold was smaller than 0.5 V at 0.5 ms in 2.4%/3.3%/3.3% of
the pts, corresponding with a total rate of 6.8% during the FU period. In the finally
chosen configuration clinical relevant PNS occurred in 0.7%/0.7%/0.4% when us-
ing ER. In total 5 patients required anatomical repositioning due to PNS.

Conclusion: The incidence of phrenic stimulation in CRT patients is consider-
able. In this study diaphragmatic irritation could be avoided in the majority of the
patients by means of a non-invasive pacing reconfiguration. Therefore the use of
this feature should be considered for CRT patients.

1248 Transvenous coronary sinus lead extraction:
procedural outcomes and predictors of mechanical
dilatation

A. Di Cori, G. Zucchelli, E. Soldati, L. Segreti, R. De Lucia, S. Viani,
I. Fabiani, L. Paperini, M.G. Bongiorni. Santa Chiara Hospital,
Department of Cardiovascular Diseases, Pisa, Italy

Purpose: Only limited experience with coronary sinus (CS) leads extraction has
been reported. We aimed to evaluate procedural outcomes and implications of
CS lead extraction, focusing on necessity of mechanical dilatation (MD) and pre-
dictors, in the event that manual lead traction (MT) was ineffective.
Methods: In our database, we identified 145 consecutive patients (69±10 years,
121 male), with a total of 147 CS pacing leads, who underwent transvenous re-
moval between January 2000 and March 2010.
Results: All but one (99%) CS leads (time from implant 29±25 months) were
successfully removed; MT was effective (MT group) in 106 patients (72%) and
ineffective in 41 patients (28%), for whom MD was necessary (MD group). In mul-
tivariate analyses, prior cardiac surgery (OR 2.4, 95% CI 1.01-5.9, p=0.05), unipo-
lar lead design (OR 3.7, 95% CI 1.56-8.33, p=0.003) and non infective procedural
indication (OR 5.3, 95%CI 1.9-14.7, p=0.001) resulted independent predictors of
MD (p<0.0001).
Five (3.4%) complex procedures occurred, requiring a transfemoral approach
(TFA) or a repeated procedure. No deaths occurred. Among complications
(3.4%), only one major (0.7%) was observed (i.e. cardiac tamponade treated by
pericardial drainage) after MT. No predictors of complications were identified.
Conclusions: CS leads can be safely and effectively removed almost with MT
alone, even if MD may be required in about 30% of cases. Preoperative predic-
tors include a prior cardiac surgery, an unipolar lead design and a non infective
indication. Complications are rare but unpredictable and may be observed also
after MT alone.

1249 Left ventricular leads transvenous extraction: 6-year
single-centre experience
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Purpose: In the recent years, the increasing use of cardiac resynchronization
therapy (CRT) device has increased the number of device-related complications
and then the need for removal. Aim of this study is to evaluate safety, efficacy and
techniques of left ventricular (LV) leads extraction.
Methods: From May 2004 all consecutive patients with CRT devices (69 pts,
69.5% male, mean age 67.4 yrs, range 49-91) who underwent transvenous lead
extraction were enrolled. The procedures were initially performed with traction
(simple or mechanical on a locking stylet) and, in case of failure, with the use of
mechanical devices or powered sheaths, whose choice was based on the first
operator experience. All the procedures were performed in the EP laboratory with
a surgical backup. All leads implanted for less than 6 months were excluded from
the analysis. Procedural success was defined asextraction of all implanted in-
travascular materials.
Results: Sixty-nine patients underwent extraction of 72 LV leads. The mean time
from the date of implantation to the extraction was 68.5±9.7 months. The extrac-
tion was effective in all approached leads (100%) and it was successfully made
with traction method using the venous entry site for 62/72 leads (86.1%) while me-
chanical devices were necessary for 10/72 leads (13.9%) (p<0.01). Only in one
case a femoral workstation was needed because of lead fracture. No minor com-
plications occurred. Only one major complication was observed: a cardiac tam-
ponade successfully treated with pericardiocentesis in a patient who underwent
a challenging laser-assisted procedure consisting in the extraction of 2 LVleads,
1 ICD and 1 right atrial lead. No deaths occurred.
Conclusions: In our experience transvenous extraction of left ventricular leads is
a safe, feasible and highly effective procedure. It can be successfully performed
with traction method and the use of mechanical devices or powered sheaths is
rarely necessary.

1250 Endocardial leads mutual abrasions - important
findings among explanted leads
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Introduction: External tube of permanent lead abrasions in the crush syndrome
mechanism, abrasion against the PM/ICD case in the pocket are commonly
known phenomenon. Its possibility with participation of tricuspid valve appara-
tus were described too. Recently SJM announced the possibility of silicone ICD
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lead abrasion in intracardiac region; there were no similar elaborations on PM
silicone lead abrasions.
Material/method: Examination of 1212 endocardial leads removed in 700 pts.
extracted transvenously by mechanical systems (Byrd dilators). Macroscopic ex-
amination presented in 192 of them (177 pts), the abrasion of external lead insula-
tion with exposure of metal wire in intracardiac part of leads. Lead abrasion were
confirmed by microscopic examination.This phenomenon was associated with in-
fective indications for lead removal, CS electrode implanted and presence of ex-
cess of implanted electrodes. The risk of lead abrasion increased with number of
leads implanted, unnecessary lead loops presence, age of leads and number of
intervention prior lead explanations. In multivariate analysis following factors were
associated with lead abrasion: increased number of leads, implant duration, infec-
tive indications for system removal, presence of CS lead and excess of implanted
leads. Intracardiac lead abrasion may have association with LDIE and probably
reflects place of vegetations.
Results: See Table 1.

Table 1

Lead abrasion: P*

Absent Probable Certain

Number of patients 472 50 177
Indications for lead extraction

Non-infective indications 256 (56,0%) 15 (30,0%) 84 (47,5%)
Local pocket infection 152 (32,3%) 19 (38,0% 32 (18,1%) <0,001
Lead dependent endocarditis 55 (11,6%) 16 (32,0%) 61 (34,5%)

Number of leads in heart before lead
extraction (SD) 1,82±0,74 2,56±0,95 2,46±0,87 0,02

Number of extracted leads in one patient (SD) 1,51±0,70 2,35±1,31 2,30±1,06 0,05
CS (LA, VV) lead presence 58 (12,3%) 13 (26,0%) 59 (33,3%) < 0,001
Overmuch of lead length in right atrium – too

long loops or long loop in tricuspid valve 61 (12,9%) 19 (38,0%) 75 (42,6% < 0,0001
Average age of extracted leads (in months) 66,8±54,7 116,8±59,2 97,1±61,4 0,0432

Conclusions: 1. Mechanical abrasions of silicone lead’s insulation in the heart
chambers resulted from mutual friction. 2. Implant duration, number of leads, CS
leads presence and overlong lead’s length (looping) are factors facilitating leads’
abrasions.

1251 Left ventricular lead adverse events observed at 1 year
follow up in the multicenter randomized FREEDOM trial

D. Gras1, M. Simon2, E. Boulogne2, W.T. Abraham3. 1Nouvelles
Cliniques Nantaises (NCN), Nantes, France; 2SJM International, Inc.,
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Introduction: FREEDOM aimed to assess benefit of frequent optimisation of AV
and VV delays over 12 months post CRT-D implant using an automated algorithm
developed by St Jude Medical called QuickOpt™. FREEDOM also collected data
related to complications. Data from large clinical trials detailing common chal-
lenges faced at implant and follow-up is sometimes not reported.
Methods: Patients were randomized (1:1) two weeks post CRT implant to fre-
quent optimization (OPT) or control (CON) group. Implanters could choose any
commercially available LV lead. In OPT patients, AV and VV delays were pro-
grammed using values suggested by the QuickOpt™ algorithm at 3 month inter-
vals. CON patients had AV and VV delays optimised at one month according to
standard of care. Patients were followed at 3, 6, 9 and 12 months post-CRT im-
plant. Complications and actions taken to resolve them were recorded throughout
the duration of the study.
Results: A total of 1647 patients (73.6% male, 66.7±11.2 years, 92.8% NYHA
class III, LVEF 24.3±7.0% and QRS duration 152±27 ms) were enrolled and
randomized. 1644 patients were followed for 11±3 months. Phrenic Nerve stimu-
lation (PNS) occurred in 6% (95) of patients. 32% (30) required an invasive proce-
dure, withdrawal of therapy, an epicardial lead or classed as "unresolvable"; 24%
(23) were reprogrammed but with compromise (defined as programming output
within 1V of pace threshold) and 37% (35) could be resolved by reprogramming.
Event resolution for 7% (7) was given as "other" or "Not Known". 4% (69) of LV
leads displaced, 74% (51) of which required an invasive procedure to resolve, 1
was resolved by reprogramming, in 8 the resolution was not reported, 1 was un-
resolvable, 4 were explanted and not replaced, 3 were switched off and 1 had an
epicardial lead.
Conclusions: Despite major advances recently performed in LV Lead and CRT
technologies, common challenges are still encountered in clinical practice, re-
quiring additional costly, uncomfortable and time consuming invasive procedures.
This leads to the consideration of new original LV leads, designed with multiple
electrodes, offering the capabilities to manage complications, such as PNS, by
simple reprogramming rather than re-intervention.

CATHETER ABLATION OF VENTRICULAR
TACHYCARDIA

1252 Unusual aortic sinus of valsalva reentry circuit sites of
non-ischemic ventricular outflow tract tachycardia

E. Nakano1, T. Harada2, K. Soejima2, H. Matsuda2, F. Miyake3,
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Background: Reentrant ventricular outflow tract (OT) tachycardia is rare in pa-
tients with non-ischemic heart disease. The mechanism of ventricular tachycardia
(VT) arising from the region of the aortic sinus of Valsalva (ASOV) is usually focal,
rather than reentrant. Consequently, less is known about reentrant circuits in the
OT and the aortic sinuses. The purpose of this study was to evaluate existence
of reentry circuits in these areas using entrainment mapping techniques.
Methods: We performed electrophysiological study in 53 consecutive patients
with idiopathic or non-ischemic symptomatic VT arising from the OT. Eight of
these patients were found to have VT of reentrant mechanism with 10 VT mor-
phologies. VT was induced by programmed stimulation, entrainment mapping,
electro-anatomical mapping (in two patients) and radiofrequency catheter abla-
tion were performed. In 2 patients, although entrainment mapping could not be
performed because of non-sustained VT, an inverse relationship was identified
during initiation of VT. The mechanism of these 2 VTs was thought to be reentry.
Results: Pacing entrained the VT at 93 sites, 52 of which were determined to
be in the reentry circuit based on matching of the post-pacing interval and VT
cycle length. However reentry circuit site was not identified in 2 non-sustained
VT, ablation terminated these VTs at left coronary cusp.
Of the reentry circuit sites, 6 were in the aortic sinus, 43 were below the aortic
valve, and 3 were in the right OT below the pulmonary valve. Classification of
reentry circuit sites identified 7 as exit, 1 as central-proximal, 19 as inner loop,
and 25 as outer loop sites. Catheter ablation terminated VT at 4 out of the 6
aortic sinus sites and 4 out of the 46 OT sites (p=0.0002).
Conclusions: We definitively demonstrated involvement of the ASOV in OT reen-
trant tachycardia using entrainment mapping, and furthermore, were able to ab-
late the VT successfully based on reentry circuit localization.

1253 Variant of left ventricular outflow tract tachycardia
requiring ablation from multiple sites
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Introduction: Idiopathic left outflow tract (LOT) ventricular arrhythmias (VAs) can
originate from several structures. The correct identification of the site of origin LOT
VAs is challenging and often several procedures are required to achieve success
in these patients.
Methods: 116 patients consecutive patients undergoing LOT VAs ablation have
been enrolled in this study. Thirty-nine patients (34%) were referred for a redo
procedure after a previously failed ablation while the remaining presented for a
first procedure.
All patients had frequents PVCs or VAs originating from the LVOT. Endocardial
and epicardial access were obtained in all patients. Conventional mapping was
performed manually in 86 cases (74%) and with the magnetic robotic system
(Stereotaxis) in the remaining cases. Tridimensional mapping was obtained in all
cases with the Carto System. The aortic cusp was mapped via a retrograde aortic
approach. In all cases the coronary sinus was mapped. Ablation was performed
with the magnetic irrigated catheter in the stereotaxis cases and with the standard
3.5 mm open irrigated ablation catheter in the manual cases.
Results: Out of the 116 patients, 15 appear to have multiple sites of equally early
activation. This was observed in 10 pts presenting for a redo procedure (26%) and
in 5 patients presenting for the first procedure (6%). The sites of early activation
were the interventricular vein e/o anterior coronary sinus branches, the left coro-
nary cusp, the level of the mitro aortic continuity, the subaortic valvular region,
and the the epicardial left outflow tract. The early sites of activation were shorter
when compared to the rest of the patient population (-38 msec±6 vs 26±3msec
P<0.005). To achieve successful suppression of the LOT VAs radiofrequency en-
ergy had to be applied at all the early sites of activation. After a mean follow up of
21±5 months, all patients with multiple early site of activation remained free from
PVCs and VAs. No complications were observed.
Conclusions: We report a form of LOT VAs where multiple location with equally
early activation were observed and ablation at all sites was necessary to achieve
acute and long term success.
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1254 STOP-VT: a multi-center trial to evaluate catheter RF
ablation with magnetic navigation for ischemic
ventricular tachycardia
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Background: Catheter ablation has been shown to be effective in the treatment
of scar-related ventricular tachycardia (VT). It is believed that remote magnetic
navigation (RMN) provides additional benefits during mapping since its flexibility
allows the operator to reach difficult areas without creating excessive ectopy. This
prospective, non-randomized, single-arm study evaluated RMN for mapping and
ablation of ischemic VT using the Niobe Magnetic Navigation System (Stereo-
taxis, St. Louis, MO, USA).
Method: This was the first multi-center, global, prospective trial to evaluate mag-
netic navigation for the treatment of ischemic VT. Patients from five centers in
the US and EU have been included in the study. The key eligibility criterion was
presentation with ischemic VT indicated for treatment with an irrigated magnetic
catheter. The primary endpoint was elimination of VT recurrence.. Thirtyeight pa-
tients have been enrolled into the study. The average age was 68,2 years, domi-
nantly men (92%), with a LV EF 32,3%. Medical treatment pre-procedure included
beta-blockers (89,5%) and amiodarone (73,7%).
Results: Average procedure time was 255.4 minutes (135 – 457). Total proce-
dure fluoro time was 15.1 minutes. Average VT morphologies induced was 2.2
with a cycle length of 353 msec. Average RF time required to ablate the VT
was 35.1 minutes with a power of 42.6 W. For all RF applications 30 mL/min
of normal saline was used to ablate with no steam pops. Crossover to a manual
catheter occurred in only 1 subject (3%); however, the target arrhythmia could
not be ablated in that patient. Ability to ablate the target VT and remain non-
inducible was 92.1% for the entire series of patients. Patients were discharged
on beta-blockers (81.6%) and amiodarone (68.4%). Major adverse events were
categorized as death, prolonged hospitalization, permanent or transient impair-
ment in body function, or need for additional intervention or surgery. There were
no major adverse events associated with the procedures.
Conclusion: Our results for RMN mapping and ablation are promising in this very
difficult-to-treat arrhythmia. Additional follow-up of the remaining patients should
provide a clearer understanding of the long-term effects of treating ventricular
tachycardia with magnetic navigation.

1255 Impact of inducibility of ventricular tachycardia during
ablation and acute success of catheter ablation on
survival free from VT/VF and ICD shocks: Lessons from
the VTACH Study
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Purpose: Catheter ablation of ventricular tachycardia (VT) delays time to recur-
rence of VT in patients with previous myocardial infarction, reduced ejection frac-
tion and stable VT, as demonstrated by the Catheter Ablation of Stable Ventricular
Tachycardia before Defibrillator Implantation in Patients with Coronary Heart Dis-
ease (VTACH) study. The current analysis of the VTACH study aimed to assess
the impact of inducibility of VT during ablation and acute success of catheter ab-
lation on the recurrence of VT/VF and first ICD shock.
Methods: A total of 45 patients (mean age 67±8, 44 male, EF 35%) at
11 European centers underwent catheter ablation and subsequent implantable
cardioverter-defibrillator (ICD) implantation. Median follow-up was 22.7±7.1
months. The mapping and ablation procedure was performed with a 3-D map-
ping system (Carto, Biosense Webster, Inc, Diamond Bar, CA, USA or Ensite, St
Jude Medical, Inc., St. Paul, Minn., USA). For patients with inducible VT, success-
ful ablation was defined as noninducibility of any VT at the end of the procedure.
For patients with noninducible VTs, the ablation endpoint was substrate modifica-
tion defined as absence of all channels inside the area of interest or ablation with
linear lesions based on pace mapping along the infarct scar target sites.
Results: Clinical VT was induced and targeted for ablation in 26 patients (group
1). Purely substrate-based ablation was performed in 19 patients (group 2). In
group 1, 3/26 (11.5%) patients received an ICD shock versus 8/19 (42.1%) pa-
tients in group 2. Survival free from ICD shock after 12 and 24 months was 92.3%
and 87.2% in group 1 and 68.4% and 62.7% in group 2, respectively (p=0.0271).
There was no statistically significant difference between groups regarding sur-
vival free from first VT/VF episode after ICD implantation (p=0.2838). Successful
versus unsuccessful/undetermined ablation outcome had no significant impact on
survival free of VT/VF following ICD implantation (p=0.3722).

Conclusions: In patients with previous myocardial infarction, diminished ejection
fraction and stable VT, catheter ablation results in fewer ICD shocks if the VT can
be induced and targeted during ablation. However, acute success of ablation does
not predict greater benefit and VT inducibility during ablation does not translate
into longer survival free form VT/VF following ICD implantation.

1256 Long term results of ventricular tachycardia substrate
ablation: identification of scar and electrophysiological
predictors of recurrence in patients with previous
myocardial infarction

G. Eidelman, A. Arenal, D. Calvo, L. Atea, T. Datino, F. Atienza,
E. Gonzalez Torrecilla, A. Miracle, J. Hernandez, F. Fernandez Aviles. University
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Background: Electrograms with isolated component/late potential (IC/LP) and
conduction channels (CC) are the substrate (S) of post-MI sustained monomor-
phic ventricular tachycardias (SMVT). The purpose of this study was to determine
the safety and long-term efficacy and identify predictors of VT recurrence after
ablation of all IC/LP and CC in the scar through complete VT substrate ablation
(CVTSA) during sinus rhythm.
Methods: We analyzed 59 post-MI patients (age 67±9, LVEF: 30±11%) who un-
derwent CSVTA. Electroanatomic maps were obtained to identify the scar (≤1.5
mV), dense scar (≤0.5 mV) and the targets of CSVTA: IC/LP and CC.
Results: Scar and dense scar extension were 76±42 and 34±24 cm2 respec-
tively. IC/LPC were identified in 97% of the patients, voltage mapping identified
≥1 CC in 83% of these patients. All IC/LP and CC were targeted (ablated VT sub-
strate area 14±10 cm 2), no major life-threatening complications/incessant VT
occurred during or after the procedure, 66% of patients were discharged without
antiarrhythmic drugs. After one year follow-up 81% and 86% of the patients were
free from VT recurrences and ICD shocks and at the end of the follow-up (39±21
months) 58% and 64% of the patients were free from VT recurrences and ICD
shocks respectively. Univariable analysis identified LVEF (32±11 vs. 25±8%, p:
0.01), VT cycle length (379±103 vs. 320±54, p<0,01), inferior vs. anterior infarct
location (20 vs. 48%, p<0.04) and scar extension (<0.5 mV, 25±16 vs. 46±28
cm2, p<0.0004) as predictors of VT recurrence. Cox proportional hazards model
identified VT cycle length (p<0.001) and scar extension (p<0.0006) as indepen-
dent predictors of VT recurrence. Patients with an above-median scar extension
(0.5 mV) were at higher risk for VT than those with a below-median (62%versus
23%, log-rank P<0.0081).
Conclusion: In post-MI patients CSVTA is safe and effective. Scar extension and
VT cycle length are valuable predictors of post-MI SMVT recurrence.

1257 Real-time integration of CT derived coronary anatomy
and epicardial fat distribution with electroanatomical
mapping: Identification of inappropriate ablation sites
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Introduction: Epicardial radiofrequency catheter ablation (CA) for ventricular ar-
rhythmias (VA) is indicated in selected patients after endocardial ablation failure.
However, the presence of coronary arteries and epicardial fat may prevent suc-
cessful ablation. This study aimed to evaluate epicardial ablation failure using
real-time integration and reversed registration of CT data and electroanatomical
mapping (EAM).
Methods: Twenty-seven consecutive patients (21 male, 59±16 years, BMI 25±5
kg/m2) underwent combined endo-epicardial EAM after endocardial ablation fail-
ure of VA. Cardiac CT was performed to assess coronary anatomy and to create
3D meshes of epicardial fat distribution and thickness. Prior to CA CT data were
loaded into the 3D EAM system (CARTO™). Registration of CT anatomy and fat
meshes was performed after endocardial EAM. CA sites were selected based on
activation and/or pace-mapping and indicated on the map. Irrigated-tip CA was
withheld within 5mm distance from a coronary artery confirmed by coronary an-
giography (CAG). All mapping data were extracted and superimposed on the CT
using reversed registration matrix. Ablation sites were analyzed regarding loca-
tion and fat thickness.
Results: In 27 patients (6 without structural heart disease) 43 VA were tar-
geted (1.6±1.0 VA/pts, CL 372±104ms). Endocardial CA failed in 23 pts (38
VA). Image registration was successful and accurate in all (registration accuracy
2.8±1.3mm).The epicardial area covered with >4mm fat was 24±15%. Epicardial
CA failed in 8 pts (12 VA); in 1 (2 VA) no ablation target site could be identified;
in 3 (6 VA) RF delivery was withheld because of coronary artery proximity on CT
and confirmed by CAG. In 4 (4 VA) RF delivery was not effective. At these sites
the mean thickness of the epicardial fat layer was 15±7mm (range 8.4-24.8mm).
In contrast, epicardial fat thickness at successful RF sites was 1.5±1.7mm (range
0-5mm, p<0.001).
Conclusion: Epicardial fat and the proximity of coronary arteries are important
reasons for epicardial ablation failure. Real time integration of CT derived coro-
nary anatomy and epicardial fat thickness allows for accurate identification of in-
appropriate ablation sites.
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CONTROVERSIES IN GENDER-RELATED DIFFERENCES
IN CARDIOVASCULAR DISEASE

1262 Has gender a significant impact on carotid plaque
instability and inflammation? Evidence from a
457-patient clinicopathologic study
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Purpose: Severe carotid stenosis is a frequent cause of stroke in both men
and women. Whereas several sex-related comparisons are available on coro-
nary plaque features, there are few data appraising gender-specific features
of carotid plaques. We thus aimed to systematically compare the pathology of
carotid plaques in males versus females.
Methods: Carotid plaque specimens were collected from patients undergo-
ing surgical thromboendoarterectomy for asymptomatic or symptomatic carotid
stenosis. Standard pathologic analyses were performed, as well as sophisticated
measurements for plaque hemorrhage, inflammation and foam cells.
Results: A total of 457 patients were included (132 women, 325 men). Baseline
analyses showed a greater prevalence of hypercholesterolemia and hypertension
in women, and higher prevalence of current smoking, despite a raised Framing-
ham Heart score in men (all p<0.05). Women had a lower prevalence of throm-
botic plaques, and smaller percentage area of necrotic core and hemorrhage ex-
tension (all p<0.05). Plaque inflammation analysis showed a lower concentration
of inflammatory and foam cells in the plaque cap of females (both p<0.05). Even
at multivariable analysis adjusting for smoking status, hypercholesterolemia, hy-
pertension, Framingham Heart Score, plaque classification, percentage area of
necrotic lipid core, hemorrhage extension, women had a significantly lower con-
centration of foam cells and/or lymphocytes in the cap (p=0.032).
Conclusions: Carotid plaques are significantly different in women and men. In
contrast to findings observed in coronary vessels, females have a lower degree
of inflammation and thrombosis, and more frequently stable plaques. Further
studies are warranted to demonstrate whether such gender-related differences in
carotid pathology may have implications for the clinical management and revas-
cularization of patients with carotid artery disease.

1263 Severe endothelial dysfunction in patients with apical
ballooning syndrome

A. Lebedeva, I. Urazovskaya, I. Vorobieva, A. Kalinskaya, D. Skripnik,
E. Vasilieva, A. Shpektor. 2Moscow State University of Medicine and
Dentistry, Moscow, Russia., Moscow, Russian Federation

Purpose: The main characteristic of apical ballooning syndrome (ABS) is a re-
versible dyskinesis of the left ventricular apex in the absence of significant coro-
nary artery stenosis in coronary angiography. A frequently associated feature is
the elevation of plasma catecholamine levels, caused by emotional stress. We
assumed that endothelial dysfunction is affected by catecholamines in patients
with ABS. To confirm this, we examined FMD test results from patients with ABS.
Methods: We assessed endothelium function using the brachial artery flow medi-
ated dilation test (FMD) in 4 women with ABS, 18 women with ST elevation acute
myocardial infarction (STEMI), and 26 healthy female volunteers. FMD tests in all
patients were performed within 24 hours of admission and again at 1–3 weeks as
a follow-up.
Results: The FMD test levels on the first day were extremely low in patients
with ABS (0%, 0%, -1%, and 3.3%) and were significantly lower than in patients
with STEMI (0.58±1.88% vs 9.51±5.54%; p<0.01) and in healthy volunteers
(0.58±1.88% vs 14.01±6.56%; p<0.01). The FMD test results in ABS patients
increased greatly after the recovery of contractility disorder and after 1–3 weeks
didn’t differ significantly from results in the patients with STEMI (9.90±10.06% vs
10.32±3.34%) and in the healthy volunteers.

Figure 1. FMD in Healthy Controls, STEMI and ABS groups. FMD test results within the first 24
hours of patients’ admission, in the groups of patients with ABS, of patients with STEMI, and of
healthy volunteers. *p values according to the Mann-Whitney U-test.

Conclusions: The results obtained imply that there is a pronounced reversible
endothelial dysfunction in patients with apical ballooning syndrome, which can
impair myocardial perfusion.

1264 Sex- and age-related differences in clinical outcome
after primary percutaneous coronary intervention
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Purpose: To compare the outcome after primary percutaneus coronary interven-
tion (PPCI) according to sex and age in unselected real-world patients, and to
compare the survival after PPCI with the survival in the general population as an
indirect measure of effectiveness and safety of PPCI.
Methods: We did a population-based follow-up study in Western Denmark in-
cluding 6373 patients treated with PPCI and 35885 sex-, age- and comorbidity
matched general population controls. The main outcome measure was the com-
posite endpoint of all-cause mortality, reinfarction and stroke at 30 days, 1 and
2 years. We used Cox proportional hazards regression to compute crude and
adjusted hazard ratios adjusting for differences in age, comorbidity, duration of
symptoms, estimated glomerular filtrations rate and levels of hemoglobin. In the
comparison between PPCI patients and the general population controls we ad-
justed for differences in age and comorbidity.
Results: Women were older and had a more adverse baseline risk-profile than
men. The cumulative risk of the composite endpoint after 30 days, 1 and 2
years were 10.4%, 17.2% and 20.6%, respectively, for women compared to 6.6%,
12.2% and 15.5% for men (adjusted hazard ratio (HR) (30 days)=1.14, 95% CI:
0.93-1.38, adjusted HR (1 year)=1.12, 95% CI: 0.96-1.30 and adjusted HR (2
years)=1.08, 95% CI: 0.94-1.24). When comparing patients treated with PPCI
and general population controls, we found a substantially higher mortality among
patients up to 90 days after admission. This difference was present in both men
and women of all ages. However, after 90 days the mortality among the PPCI
patients was comparable to the mortality in the general population.
Conclusion: Clinical outcome after PPCI was comparable in men and women
after controlling for differences in baseline risk-profile. The mortality rates of PPCI
treated patients beyond 90 days after the PPCI were comparable to the mortality
of the general population, independent of sex and age.

1265 The impact of sex on clinical and angiographic
outcomes among patients undergoing coronary
revascularization with drug-eluting stents

G.G. Stefanini1, B. Kalesan2, P. Juni2, L. Raber1, B. Meier1, S. Silber3,
P.W. Serruys4, S. Windecker1. 1Bern University Hospital, Department

of Cardiology, Bern, Switzerland; 2Institute of Social & Preventive Medicine &
Clinical Trial Unit, University of Bern, Bern, Switzerland; 3Kardiologische Praxis
und Praxisklinik, Munich, Germany; 4Erasmus Medical Center, Thoraxcenter,
Rotterdam, Netherlands

Purpose: To investigate sex-based differences in clinical and angiographic out-
comes among patients undergoing coronary revascularization with drug-eluting
stents (DES) through one year.
Methods: Individual patient data were pooled from 3 recent all-comer trials with
the exclusive use of DES (SIRTAX - N=1,012, LEADERS - N=1,707, RESOLUTE -
N=2,292). Out of 5,011 randomized patients, 4,923 completed one year follow up
(1,172 female and 3,751 male patients) and were included in the present analysis.
Angiographic follow-up was available for 1,569 lesions (353 among female and
1,216 among male patients). After stratification by sex, outcomes were compared
between female and male patients. Mixed effects regression models were used
to derive differences between groups. The primary endpoint was the composite
of cardiac death and myocardial infarction (MI). Angiographic endpoints were in-
stent late lumen loss (LL) and in-segment binary restenosis (BR).
Results: At baseline, female as compared to male patients were older, had more
frequently diabetes, obesity and hypertension, less frequently smoking habits,
prior MI and prior CABG, and had a smaller reference diameter of the target ves-
sel. Through one year, female as compared to male gender was associated with
a higher risk of the primary endpoint (7.3% vs 5.5%, OR=1.35, 95%CI 1.04-1.74,
p=0.02). This was mainly driven by a higher risk of MI among female patients
(5.5% vs 4.2%, OR=1.34, 95%CI 1.00-1.81, p=0.05), whereas the risk of cardiac
death did not differ between female and male patients (2.2% vs 1.8%, OR=1.24,
95%CI 0.79-1.96, p=0.35). The risk of clinically-indicated repeat revasculariza-
tion was similar for female and male patients with respect to both target-lesion
(5.3% vs 5.0%, OR=1.06, 95%CI 0.79-1.43, p=0.69) and target-vessel revascu-
larization (5.6% vs 6.4%, OR=0.87, 95%CI 0.66-1.16, p=0.34). Similarly, the risk
of definite or probable stent thrombosis (Academic Research Consortium crite-
ria) did not differ between female and male patients (2.0% vs 1.7%, OR=1.12,
95%CI 0.69-1.82, p=0.64). After adjustment for differences in baseline character-
istics, the risk of the primary endpoint (OR=1.28, 95%CI 0.91-1.81, p=0.16) as
well as MI (OR=1.29, 95%CI 0.87-1.92, p=0.20) were similar for female as com-
pared to male patients. As it relates to angiographic outcomes, no differences
were observed between female and male patients (in-stent LL: 0.18±0.47mm vs
0.19±0.87mm, p=0.50; in-segment BR: 8.1% vs 8.5% p=0.85).
Conclusions: The unrestricted use of DES is associated with similar clinical and
angiographic outcomes among female and male patients through one year.
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1266 Significance of the invasive strategy after acute
myocardial infarction on prognosis and secondary
preventive medication - a nationwide study of 6364
women and 11,915 men

A. Hvelplund1, S. Galatius2, M. Madsen3, R. Sorensen2,
J.K. Madsen2, A.Z. Iversen2, S. Helqvist4, E. Prescott5, S.Z. Abildstrom5.
1National Institute of Public Health, University of Southern Denmark,
Copenhagen, Denmark; 2Copenhagen University Hospital Gentofte, Department
of Cardiology, Copenhagen, Denmark; 3University of Copenhagen, Department
of Public Health, Copenhagen, Denmark; 4Rigshospitalet - Copenhagen
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Denmark; 5Bispebjerg Hospital of the Copenhagen University Hospital,
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Purpose: To describe the long-term outcome and initiation of secondary preven-
tive medication of patients with acute myocardial infarction (AMI), with particular
emphasis on differences related to choice of invasive treatment strategy.
Method: In an observational cohort study using nationwide registries 18,279 pa-
tients (6364 (35%) women and 11915 (65%) men) admitted with AMI (median age
67, range 30–90 years) surviving for at least two months were included. By gen-
der all patients were stratified by invasive treatment strategy: 1) Revascularised,
2) Examined with coronary angiography (CAG) but not revascularised, and 3) Not
examined with CAG. Cox proportional hazard models were applied to estimate
differences in men and women of long-term all-cause mortality and readmission
with AMI. Initiation of secondary preventive medication was investigated.
Results: Of 18,279 patients with a first AMI who survived 2 months, 1857 (29%)
women and 1756 (15%) men were not examined with CAG, 1295 (20%) women
and 1563 (13%) men were examined but not revascularised and 3212 (51%)
women and 8596 men (72%) were revascularised. Not being examined with CAG
after AMI was associated with a threefold increase in risk of death and a 50% in-
crease in the risk of a recurrent AMI compared with the patients who were revas-
cularised (the analysis was adjusted for differences in age and comorbidity). This
increased risk was similar in men and women. Initiation of secondary preventive
medication was more prevalent in patients being examined with CAG and most
prevalent in those patients being revascularised. Thus, women were in general
less likely to initiate secondary preventive medication.
Conclusions: Proportionately twice as many women as men and almost a third of
all women were not offered an invasive strategy after AMI. In both genders those
not being examined had a highly increased risk of both recurrent AMI and death.
Furthermore, initiation of secondary preventive medication was closely related to
the choice of invasive strategy with more revascularised patients initiating medical
therapy than those not revascularised and with those not examined having the
lowest proportion of initiation.

1267 Do women benefit similarly as men from drug eluting
stents? A prospective randomized comparison with
bare metal stents

A. Hvelplund1, A. Suessenbacher2 , F. Nietlispach1, J.S. Jensen1,
F. Eberli3, P.R. Hansen1, C. Kaiser1, M. Pfisterer4, H. Alber2,

S. Galatius1. 1Gentofte Hospital - Copenhagen University Hospital, Hellerup,
Denmark; 2Innsbruck Medical University, Department of Internal Medicine
III, Cardiology, Innsbruck, Austria; 3City Hospital Triemli, Zurich, Switzerland;
4University Hospital Basel, Department of Cardiology, Basel, Switzerland

Purpose: Effects of DES implantation on outcome in women versus men are con-
troversial. Apart from differences in disease presentation and higher age the com-
parison of women vs. men is complicated by differences in vessel size. BASKET-
PROVE was a large prospective all comers trial of patients treated for large
(≥3.0 mm) vessels. We performed an a priori planned gender-specific analysis
of BASKET-PROVE data to test gender specific effects of DES vs. BMS.
Methods: All 2314 patients randomized 2:1 to DES vs. BMS were followed for
2 years with a primary endpoint of major adverse cardiac events (MACE: car-
diac death, infarction, target-vessel revascularization). A Cox-proportional-hazard
model was used to evaluate the relative risk for women and men, respectively.
Results: The 565 (25%) women were older, more frequently hypertensive, non-
smokers, and with a heart failure diagnosis, but less frequently had a history
of previous coronary disease and multivessel disease on coronary angiography.
Randomization was similar between women and men: BMS 31.7% vs 33.5%
(p=0.42). The overall 2–year rate of MACE was the same in women (7.6%) and
men (7.6%) (p=0.99). However, DES was more beneficial in women than men:
MACE rates were reduced with DES, i.e., in women from 15% in BMS to 4%
in DES patients (p<0.0001) and in men from 10% to 6% (p=0.003), respec-
tively. Similarly, cardiac death/myocardial infarction rates were reduced by DES
in women from 5.0% to 2.9% (p=0.19) and in men from 4.6% to 2.8% (p<0.0001)
as were target-vessel revascularisation rates, i.e., in women from 10.6% to 2.3%

Abstract 1270 – Table 1. Data in athletes and controls

HR, bpm PR-interval, ms QRS-dur, ms Incomp RBBB QRS-dur filtered, ms RMS amplit last 40ms LAS duration +LP LVH Sokolov index, mV QRS disp >40ms

Athletes 53±7 167±26 99±7 4 (10) 118±14 39±22 30±13 4 (11) 19 (49) 34±7 6 (15)
Controls 68±10 155±16 98±10 1 (4) 115±8 28±12 34±7 4 (17) 1 (4) 26±6 4 (17)
p-value 0.03 0.05 ns ns ns 0.02 ns ns 0.0002 <0.0001 ns

HR = heart rate, bpm = beats per minute, QRS dur = QRS duration, incomp RBBB = incomplete right bundle branch block, RMS amplit = root mean square amplitude, +LP = positive late potentials.
Percentages are shown in parenthesis.

(p<0.0001) and in men from 7.5% to 4.1% (p=0.003). The hazard rates for the
comparisons of BMS vs. DES were higher for women (HR: 3.6, 95%CI: 2.0-
6.6) than for men (HR: 1.7, 95%CI: 1.2-3.3). The gender interaction was signifi-
cant (p=0.038) and present after both uni- and multitvariable adjustments. Thus,
women had superior effect of DES vs. BMS.
Conclusions: BMS implantation in large coronary arteries in women resulted
in a worse outcome than in men. In contrast, DES implantation reduced MACE
rates more in women than men. Our data suggest that DES are more beneficial
in women than men.

ARRHYTHMIAS IN THE ATHLETE

1272 Risk of arrhythmias in male cross skiers

K. Andersen1, B. Farahmand2 , K. Michaelsson3, C. Held3,
S. Ljunghall1, J. Sundstrom1. 1Uppsala University Hospital,
Department of Medical Sciences, Cardiology, Uppsala, Sweden;
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Environmental Medicine„ Stockholm, Sweden; 3Uppsala University, Uppsala
Clinical Research Center (UCR), Uppsala, Sweden

Background: Although physical exercise has been shown to reduce both cardiac
and all cause mortality, data from small studies have suggested that extensive
endurance exercise could be a risk factor for lone atrial fibrillation. Further, it has
been discussed whether persons involved in extensive endurance sports may
have higher risk of sudden death.
Purpose: To investigate the risk of arrhythmias in relation to race results in "Vasa-
loppet" – a 90 km cross skiing event in Sweden. The participants are both elite
skiers and persons committed to recreational exercise.
Methods: 48.893 male participants in Vasaloppet were included in the cohort
from 1989 to 1998 and followed until September 2006. 1416 with prior cardio-
vascular disease were excluded. We primarily examined associations of finishing
time and number of run races with age-adjusted risk of all arrhythmias. Secondary
outcomes were risk of atrial fibrillation/flutter, brady-arrhythmias, other supraven-
ticular arrhythmias, and ventricular arrhythmias/cardiac arrest. We also investi-
gated a model adjusted for educational and socio-economic status.
Results: 881 participants experienced an arrhythmia during follow upp. In age-
adjusted models, we observed a lower risk of arrhythmia in those finishing at more
than 240% of the winning time than in those finishing at 100%-160% of the win-
ning time (HR 0.73 95%; CI 0.58-0.92).The result was attenuated in multivariable-
adjusted models. In secondary analyses, a higher risk of ventricular arrhyth-
mias/cardiac arrest was observed with higher number of run races (5 or more
races vs. one race; HR 2.98; 95% CI 1.31-6.78) and a higher risk of bradyarrhyth-
mias with higher number of run races (5 or more races vs. one race; HR 2.03;
95% CI 1.06-3.87) in multivariable-adjusted models.
Conclusions: Higher physical fitness, measured as lower finishing time in a
strenuous 90 km cross skiing event, was associated with higher risk of arrhyth-
mias. Further, a higher number of completed races was associated with a higher
risk of bradyarrhythmias and a higher risk of ventricular arrhythmias or cardiac
arrest.

1273 Left ventricular hypertrophy, late potentials and QRS
dispersion in ultra endurance athletes compared to
normal controls

B. Naegeli1, G. De Pasquale2, C. Scharf1, M. Pfyffer1, B. Knechtle3,
M. Zuber4 , A.M. Bernheim2, A. Linka5, A. Faeh-Gunz1 ,

C.H. Attenhofer Jost1. 1Clinic im Park, Zurich, Switzerland; 2City Hospital Triemli,
Zurich, Switzerland; 3Gesundheitszentrum, St. Gallen, Switzerland; 4Lucerne
Cantonal Hospital, Department of Cardiology, Lucerne, Switzerland; 5Cantonal
Hospital Winterthur, Department of Cardiology, Winterthur, Switzerland

Background: Electrocardiographic (ECG) changes of depolarisation and repo-
larisation have been described in the athlete’s heart. These ECG changes may
occasionally be difficult to differentiate from arrhythmogenic right ventricular car-
diomyopathy (ARVC) or hypertrophic cardiomyopathy. Data on prevalence of ep-
silon waves, QRS dispersion and late potentials in athletes are limited. We thus
examined the prevalence of these findings in ironman triathletes, a good example
of ultraendurance athletes (ATHL).
Methods: Signal averaged ECG (SAECG) and a regular ECG as well as a com-
plete transthoracic echocardiographic exam were performed in 39 ATHL and com-
pared to 23 age-and gender matched controls. All ECGs were screened for signs
of ventricular late potentials (VLP): QRS duration, late amplitude signal (LAS)
duration; and mean root mean square voltage (RMS voltage).
Results: Average age was 39 years in ATHL and controls. Any ECG abnormality
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was found in 30 of 39 (77%) athletes versus 4 of 24 (17%) controls (p<0.0001).
The results are shown in the Table. The most common ECG abnormality in ul-
traendurance ATHL were signs of LVH. The Sokolov amplitude criteria for LVH
correlated with echocardiographic LVMMI (p<0.0001). PR interval tended to be
longer in ATHL. Filtered QRS duration was within normal limits in all ATHL. ECG
criteria for late potentials were found in 4 ATHL, but also in 4 controls (p=0.45).
No subject had epsilon waves or other signs of ARVC, such as negative T waves
in the anterior precordial leads.
Conclusions: Apart from signs of LVH and an increased RMS voltage in the
SAECG, there were no findings typical of ATHL heart. The correlation of voltage
criteria with LVMMI was confirmed; pathologic ECG suggestive of ARVC were not
found. Late potentials were not found to be helpful in differentiating athlete heart
from a normal heart or cardiomyopathy as it can be found in all pt groups.

1274 Associations between findings on a cardiac risk
assessment questionnaire and group 2 ECG
abnormalities:results from the west of Ireland
screening for sudden cardiac death in young people
study

E. Joyce1, D. Devenney1, F. Gargoum1, P. Nolan1, C. Mcgorrigan2,
J. Crowley1, P. Nash1, K. Daly1. 1Galway University Hospital, Galway, Ireland;
2Mater Misericordiae University Hospital, Dublin, Ireland

Purpose: Young people who participate in sport have an increased risk of sud-
den cardiac death (SCD) compared to their non-sports playing counterparts. In
Ireland, cardiac risk assessment in this group using a screening questionnaire
has been suggested. We aimed to describe the association between findings on
questionnaire and the presence of "Group 2" ECG abnormalities, proposed as a
marker of possible underlying cardiac pathology.
Methods: This was a prospective cross-sectional observational study. A six-item
questionnaire was developed and piloted. The population surveyed consisted of
young people aged 14-34 from participating schools, colleges and sports clubs
who were regularly engaged in sports of at least moderate dynamic or high static
intensity. All participants had a physical examination and a 12 lead ECG. ECGs
were read by a cardiologist blinded to the other results of the screening process.
Presence of Group 2 abnormalities (T wave inversion, ST segment depression or
pathological Q waves in 2 or more leads; right or left axis deviation; right or left
bundle branch block; left atrial enlargement; right ventricular hypertrophy; pro-
longed or shortened QT interval; atrial or ventricular arrhythmias; delta or epsilon
waves; short PR interval or Brugada pattern) were noted.
Results: Between March and June 2009, 461 participants (70.7% male, median
age 19, 92% at least one high dynamic sport) completed the risk assessment
process. A "yes" answer to one or more questions ("positive questionnaire") oc-
curred in 38.6%; the majority (87.1%) of these concerned symptom related ques-
tions. Group 2 ECG abnormalities were documented in 28%. Participants with
group 2 abnormalities were not more likely to have provided a positive versus a
negative questionnaire (41.1%vs 59%, p=0.497). No association was seen be-
tween amount of abnormalities present and positive response to questionnaire
or between these abnormalities and presence of symptoms including syncope or
a family history of premature SCD. However personal history of a cardiac con-
dition was independently associated with a group 2 ECG abnormality (OR 2.37,
p=0.029).
Conclusions: High levels of group 2 ECG abnormalities were noted in this
screening population. While over a third of participants returned positive ques-
tionnaires only one question relating to personal history of cardiac disease was
associated with these abnormalities. This study raises potential concerns not only
about the sensitivity of using a symptom incorporating questionnaire alone for
sports related SCD prevention but also about the use of these ECG changes as
a surrogate outcome.

1275 Self-reported atrial fibrillation in still active old
cross-country skiers - the Birkebeiner aging study

M. Myrstad1, J. Grimsmo2, A.K. Gulsvik3, A.H. Ranhoff4.
1Diakonhjemmet Hospital, Oslo, Norway; 2The Feiring Heart Clinic,
Feiring, Norway; 3Oslo University Hospital & University of Oslo, Oslo,

Norway; 4Kavli Research Centre for Ageing and Dementia, Haraldsplass Diacon
Hospital, Bergen, Norway

Background: Long-term strenuous endurance training seems to predispose to
lone atrial fibrillation (LAF) in middle-aged athletes, but previous studies are con-
ducted in smaller cohorts of athletes. LAF among still active old athletes has not
been studied before.
Purpose: 1) To explore the prevalence of atrial fibrillation (AF) and LAF in still
active old cross-country skiers with a history of strenuous endurance training
through decades; 2) to compare prevalence in still active old athletes with controls
from a general Norwegian population.
Methods: 483 men and women ≥ 65 years who completed The Birkebeiner
cross-country ski race (54 kilometres) in 2009 were invited to participate. Health
status, physical activity and other life-style factors were assessed using a ques-
tionnaire. Participants were asked if they had experienced AF at least once, sev-
eral times or if they had permanent AF. LAF was defined as self-reported AF in
absence of coronary heart disease, diabetes, antihypertensive medication and an

alcohol-intake above the recommended number of units/week. Study participants
and controls from The Tromso-VI health survey were matched for age and sex.
Results: 423 (87%) persons participated in the study, only 32 were female. Me-
dian age was 67 (range 65 – 89) years. The overall prevalence of AF was 14%
(59/422) in the skiers and 12% (47/398) in the controls (OR[95%CI]: 1.21[0.81,
1.83], p=0.41, n.s.). The prevalence of LAF was 13% (43/334) and 6% (11/190)
in skiers and controls respectively (OR[95%CI]: 2.41[1.21, 4.28], p 0.01).
Conclusion: The prevalence of self-reported LAF was significantly higher in still
active old cross-country skiers compared with the general population. The overall
prevalence of AF, though, did not differ significantly between still active old skiers
and the general population. Our results indicates that etiology of AF in still active
old athletes differ from etiology of AF in the general population and that long-term
strenuous endurance training might have contributed to the higher prevalence of
LAF in the still active old cross-country skiers compared with the general popula-
tion.

1276 Prevalence of Wolff-Parkinson-White pattern ECG in a
young southeast Asian male population: results from
the SAFE study

C.T. Ng1, H.Y. Ong2, T. Chua3, C. Cheok1, C.K. Ching3. 1Singapore
Armed Forces Medical Corps, Singapore, Singapore; 2Khoo Teck Puat

Hospital, Singapore, Singapore; 3National Heart Centre Singapore (NHCS),
Singapore, Singapore

Purpose: Wolff-Parkinson-White (WPW) pattern electrocardiograms (ECG) are
usually incidental findings in asymptomatic subjects. Almost half of the popula-
tion with WPW syndrome are asymptomatic at diagnosis. An ECG based pre-
participation screening programme can detect WPW pattern in subjects, and al-
lows for timely intervention and prevention of Sudden Cardiac Death. The preva-
lence of WPW pattern ECG in a young South-East Asian population is unknown.
We report the clinical demographics of patients with WPW pattern ECG in a young
Singaporean male population.
Methods: All males who are about to enlist in the military between the ages of 16
to 30 underwent medical screening at a single medical facility from October 2008
to May 2009 were studied. Parameters including age, symptoms of palpitations,
syncope or exertional giddiness and ECG features were analyzed. WPW pat-
tern ECG was defined as presence of delta waves and/or shortened PR interval
<120ms. These ECGs were independently verified by a cardiac electrophysiolo-
gist.
Results: Out of 18,476 (mean age 19.5, range 16 to 27) screened male subjects,
25 had WPW pattern ECGs, reporting a prevalence of 0.14%. Of these 25 pa-
tients, 84% (n=21) were asymptomatic, 12% (n=3) had atypical chest discomfort
and only 4.0% (n=1) had paroxysmal palpitations. None of the subjects with WPW
pattern ECGs had syncope or exertional giddiness. Based on ECG criteria, 15
had WPW Type A ECG pattern, and 10 had WPW Type B ECG pattern. The mean
PR interval was 119.8±29.7ms with a mean QRS interval of 118.8±21.9ms. 15
out of 25 (60%) subjects were subsequently diagnosed to have WPW syndrome
by the cardiac electrophysiologist.
Conclusion: The prevalence of WPW pattern ECG in a young Singapore male
population (mean age 19.5, range 16 to 27) was 0.14% in our study, which is
consistent with the previously reported prevalence of 0.1 to 0.2%. Of those with
WPW pattern ECG, 60% were diagnosed to have WPW syndrome. Up to 75%
of patients with WPW syndrome were asymptomatic and diagnosed only by an
ECG-based screening.

1277 High prevalence of modified task force criteria for
arrhythmogenic right ventricular cardiomyopathy in
healthy elite male athletes

S.T.A. Zaidi, N. Sheikh, S. Gati, S. Ghani, R. Howes, S. Sharma.
St George’s University of London, Division of Cardiac and Vascular

Sciences, London, United Kingdom

Purpose: Arrhythmogenic right ventricular cardiomyopathy (ARVC) is the cause
of sudden death in a significant proportion of young athletes, particularly in the
Mediterranean region. Modified Task Force Criteria (TFC) for diagnosis of ARVC
include echocardiographic measures of right ventricular (RV) dimensions, with
quoted specificity for ARVC of between 80 and 95%. Several studies have demon-
strated RV enlargement as a result of systematic training. The use of transthoracic
echo (TTE) to differentiate ARVC from physiological RV enlargement is an es-
sential component of cardiovascular assessment in athletes. We investigated the
prevalence of echocardiographic TFC in healthy, male elite athletes (EA). We also
assessed the influence of training intensity and left ventricular (LV) dimensions on
the presence of TFC in EA.
Methods: TTE was performed in 122 healthy, male EA after prior evaluation of
personal and family history, and 12-lead electrocardiography (ECG). EA from 9
different sporting disciplines were included. Mean age was 21.9 years. In each
case, RV outflow tract diameter was measured in parasternal long-axis and short-
axis views and indexed for body surface area (BSA), as per TFC. LV end-diastolic
diameter indexed for BSA (LVEDD/BSA) and hours of training per week were also
recorded.
Results: RV dimensions fulfilling TFC were present in 54.9% of EA, with 8.2%
meeting major criteria. Compared to EA without TFC, those exhibiting TFC had
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significantly greater LV cavity dimensions, and spent more time training per week
(Table 1).

Table 1. ARVC TFC in healthy male EA

ARVC TFC +ve ARVC TFC –ve

n 67/122 (54.9%) 55/122 (45.1%)
Mean LVEDD/BSA (mm/m2) 26.9 25.6 p=0.0097
Mean sporting activity (hours/week) 22.3 18.2 p=0.0104

TFC = task force criteria; LVEDD = left ventricular end-diastolic diameter; BSA = body surface
area.

Conclusions: Echocardiographic TFC for ARVC are common in healthy male EA,
particularly in athletes training at the highest intensities, and in those with con-
comitant LV enlargement. This supports the concept of a balanced physiological
enlargement of both sides of the heart as a result of training. Echocardiographic
components of the TFC should be used with caution in elite athletes, and must
be interpreted in the context of the history, ECG, gender, training intensity and LV
dimensions.

NEW CHALLENGES FOR CARDIAC REHABILITATION

1291 Combined aerobic/ventilatory muscle training versus
aerobic training in patients with chronic heart failure.
The VENT-HEFT trial: A prospective randomized
multi-European trial

S. Adamopoulos1 , J.P. Schmid2, I.D. Laoutaris1 , P. Dendale3 ,
C. Doulaptsis1, A. Kouloubinis1, D. Poerschke2, A. Dritsas1, H. Saner2.
1Onassis Cardiac Surgery Center, Athens, Greece; 2Swiss Cardiovascular
Centre, University Hospital, Inselspital, Bern, Switzerland; 3University Hasselt,
Docent Cardiovascularre Fysiologie, Belgium

Purpose: A multi-center trial was designed to evaluate the potential additive ben-
efits of inspiratory muscle training (IMT) on standard aerobic training (ATR) in
patients with chronic heart failure (CHF).
Methods: Thirty-eight (n=38) patients with CHF, age 57±11 years, with left ven-
tricular ejection fraction 29±8% and functional class according to New York Heart
Association (NYHA) of 2.7±0.7 were studied. Patients were randomly assigned
either to a combined ATR/IMT group (n=20), or to a combined ATR/PlaceboIMT
(ATR/PIMT) group (n=18). ATR involved bike exercise for 45 minutes at 60-80%
of max heart rate, 3-5/week for 12 weeks for both groups. IMT was performed
for 30 min, 3/week for 12 weeks using a computer biofeedback trainer (Trainair)
for both groups, although for the ATR/IMT group training intensity was set at
60% of sustained maximal inspiratory pressure (SPImax) while for the ATR/PIMT
group, training intensity was set at only 10% of SPImax. Primary end-points mea-
surements included inspiratory muscle function, exercise capacity, and quality
of life (QOL). Pre- and post-training, inspiratory muscle strength (PImax) and en-
durance (SPImax) were measured using electronic pressure manometer and soft-
ware, exercise capacity was evaluated with peak oxygen consumption (peakVO2)
using cardiopulmonary exercise testing and QOL by the Minnesota Living with
Heart Failure questionnaire.
Results: The ATR/IMT group improved PImax (100.7±23 vs. 81.9±22 cmH2O,
p<0.001), SPImax (516±149 vs. 342±123 cmH2O/s/1000, p<0.001), peakVO2
(18.2±5 vs. 16.9±4.8 ml/kg/min, p<0.05) and QOL (41±25 vs. 24±15 p<0.05)
as well as NYHA functional class (2.5±0.5 vs. 1.8±0.6 p<0.01). The ATR/PIMT
group tended to increase peakVO2, although not significantly, (19.2±5.6 vs.
18.1±4.8 ml/kg/min, p=ns) while no significant changes were detected in the
other measured parameters.
Conclusions: The present findings suggest that combined aerobic training with
inspiratory muscle training resulted to increased benefits in inspiratory muscle
function, exercise capacity and quality of life compared to standard aerobic train-
ing in patients with chronic heart failure. Thus, inspiratory muscle training might
prove to be a new component to cardiac rehabilitation programs

1292 A cardiac rehabilitation model applied to patients with
non-disabling stroke. Sustained benefits at one year in
the community cardiovascular hearts in motion
program

N.B. Giacomantonio, W. Firth. QEII HSC Community Cardiovascular
Hearts in Motion Program, Halifax, Canada

Purpose: Evidence is abundant on the positive effects of cardiac rehabilitation
in coronary artery disease (CAD). Emerging data suggests similar benefits may
be seen in patients with stroke. We hypothesize that patients with non-disabling
stroke, with or without diabetes (DM), will have similar outcomes in the Commu-
nity Cardiovascular Hearts in Motion program (CCHIM), a polyvascular prevention
and management care model.
Methods: During the 12 week CCHIM program, motivational enhancement is in-
tegrated with exercise and nutrition without changing pharmacotherapy. Patients
are followed up at 6 and 12 months where the combination of program effect and
pharmacotherapy is evaluated. Data collected includes lipid levels, A1c, blood
pressure (BP) along with exercise capacity, weight/waist and quality of life (SF36

and HADS). Of 705 patients with complete one year data, 486 with vascular dis-
ease, CAD (n=397) or Stroke (n=89) serve as the basis for the present study.
These groups were further subdivided for DM diagnosis. Analysis of variance
was used to identify significant differences.
Results: Patients with stroke and DM had more pronounced outcomes in sev-
eral measures compared to CAD (Figure 1); with 3.6 mmHg decrease in dias-
tolic BP, 12% lowering in LDL-cholesterol and reduction in A1c from 7.3% to
6.9% (p=0.001). Weight loss and waist circumference were also statistically im-
proved and sustained at one year. Exercise capacity was most improved with
>18% change in all groups, most pronounced in those with Stroke+DM at 28%
(1.8METS) p=0.0001

Figure 1

Conclusions: Patients suffering a non-disabling stroke gain the same if not better
outcomes from being part of a multifactorial risk reduction program traditionally
offered to patients with CAD. This should be a standard of care for all patients
with vascular disease.

1293 Sleep disorder, exercise capacity and endothelial
function in left ventricle assist device implantation
(LVAD) patients after residential cardiac rehabilitation
(RCR)

F. Tarro Genta1, M. Pistono2, P.L. Temporelli2, M. Tidu1, M. Gnemmi2,
Z. Bouslenko1, R. Caruso2, P. Giannuzzi2. 1Salvatore Maugeri

Foundation, IRCCS - Institute of Turin, Turin, Italy; 2Salvatore Maugeri
Foundation, IRCCS, Division of Cardiology Rehabilitation, Veruno, Italy

Purpose: LVAD for refractory heart failure (HF) patients both as bridge to trans-
plantation (BT) or destination therapy (DT) is increasing. We aimed to assess
the presence of sleep breathing disorder, endothelial dysfunction and to measure
exercise capacity in LVAD patients after residential cardiac rehabilitation (RCR).
Methods: Between October 2006 and September 2010 25 refractory HF pa-
tients (92% males, 55±9 years) due to idiopathic (52%) or ischemic (48%) di-
lated cardiomyopathy underwent RCR of at least 3 weeks supervised tailored
exercise training program (TP) (respiratory exercises, up to 20 minutes walk-
ing and 40 minutes of cycling aerobic exercise daily session) after LVAD (64%
Berlin Heart Incor, 28% Jarvik 2000, 8% Heart mate II, 68% as BT and 32% as
DT). Echocardiography, flow mediated dilation (FMD) by brachial Doppler ultra-
sound, apnea-hypopnea index (AHI), 6-minute walking test and symptom-limited
cardiopulmonary exercise test (CPET) before discharge were assessed.
Results: All patients except three (12% because of adverse events: 1 ischemic
transient ischemic attack, 1 cerebral bleeding, 1 sternal infection) completed the
TP. Results are reported in the Table: of note, patients had good sub-maximal
exercise and peak VO2 at maximal exercise (but a VE/VCO2 still high), normal or
only moderated elevation of AHI and about normal FMD before discharge.

Table 1

Ejection Fraction (%) 22±10
VTDi (ml/m2) 112±78
TAPSE (mm) 13±4
Flow Mediated Dilation (%) 10±2
6-minutes walking test (m) 335±68
Peak VO2 (ml/kg/m2) 13,6±1,5
VE/VCO2 slope 43±8
AHI (events/hour) 13±9
Central Sleep Apnea (%) 67

TAPSE: Tricuspid annular plane systolic excursion; VTDi: left ventricular end-diastolic volume
index; VE: minute ventilation; VCO2: Carbon Dioxide output; VO2: Oxygen Uptake.

Conclusions: LVAD patients after RCR show good exercise capacity which fa-
vors a safe discharge without severe sleep breathing disorder or endothelial dys-
function
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1294 Effects of functional electrical stimulation on exercise
capacity and quality of life in the elderly with heart
failure

A. Karavidas1, J.T. Parissis2, S. Arapi1, N. Potamitis1, V. Mantzaraki1 ,
M. Nikolaou2, K. Konstantinou1, G. Filippatos2, V. Pirgakis1,

M. Anastasiou-Nana2. 1Gennimatas General Hospital, Athens, Greece; 2Attikon
University Hospital, Athens, Greece

Objective: Functional electrical stimulation (FES) may have beneficial effects on
functional capacity in chronic heart failure (CHF) patients. However, there is no
any evidence regarding the effectiveness of this treatment modality in the elderly
with CHF. This study investigates the effectiveness of FES on exercise capacity,
endothelial function and quality of life in CHF patients with age >70 years.
Methods: Thirty NYHA II-III patients with stable CHF (mean age: 75±3 years;
LVEF: 28±3%; Ischemic/Dilated: 20/10) randomly (1:1) underwent a 6-week FES
training program or placebo treatment. Questionnaires addressing quality of life
[Kansas City Cardiomyopathy Questionnaire (KCCQ), functional and overall], and
emotional stress [Zung self-rating depression scale (SDS), Beck Depression In-
ventory (BDI)], 6-min walking distance test (6MWT) and endothelial function (Flow
Mediated Dilatation, FMD) were assessed at baseline and after completion of
training protocol.
Results: A significant improvement in KCCQ functional (F=68.6, p<0.001),
KCCQ overall (F =66.9, p<0.001), BDI (F =66.3, p<0.001) and Zung SDS (F
=95.1, p<0.001) was observed in the FES group compared to placebo. Patients
in the FES group had also a significant increase in 6MWT (F =63.0, p<0.001)
and FMD (F =59.1, p<0.01) compared to placebo. FES-induced percent change
in FMD was significantly correlated with respective percent changes in 6-MWT
(r=0.608, p=0.001) and KCCQ functional (r=0.386, p=0.039).
Conclusion: FES seems to be an effective treatment modality in the elderly with
CHF by improving their exercise capacity, endothelial function and quality of life.

1295 Cardiac rehabilitation after transcatheter aortic valve
implantation: a single centre experience

N. Russo1, L. Compostella2, T. Setzu2, M. Napodano1 , L. Testolin1,
G. Isabella1, G. Gerosa1, S. Iliceto1, F. Bellotto1. 1University of Padua,
Department of Cardiac, Thoracic and Vascular Sciences, Padua, Italy;

2Institute Codivilla Putti, Cortina D’ampezzo, Italy

Background: Transcatheter aortic valve implantation (TAVI) is assuming a major
role in the routine management of aortic stenosis, and now can be considered
the standard of care in patients who are not candidates for conventional surgery
because of their poor conditions. Until now no data are available about the efficacy
of cardiac rehabilitation (CR) in these subjects.
Patients and methods: 30 consecutive TAVI pts were studied in order to eval-
uate the effect of exercise-based CR. Thirty-two similar age pts who underwent
traditional aortic valve surgery were used as controls. Functional capacity was
assessed - when possible - by a six min walking test (6MWT) at admission and
at the end of the CR programm. In a subgroup a cardiopulmonary exercise test
(CPET) was also performed before discharge.
Results: The two groups were similar in terms of age (82 y vs 80 y, p=0,1), male
sex (58 vs 61%, p=0,3), mean stay in CR (16 days, p=0,1). As expected, the
TAVI group had more comorbidities. At the end of the CR period all pts enhanced
independence and mobility and were able to walk al least with the assistance of
a stick. A 6MWT could be performed in 62% of TAVI pts vs 90% of traditional
surgery ones. The distance walked didn’t significantly differ between the groups
(290,1±108 mt vs 316,2±95, p=0.38) as well as the exercise capacity assessed
by CPET (peak-VO2 11.7±3.6 vs 13.7±3.1 ml/kg/min, p=0.33).
Conclusions: At the end of CR all patients enhanced independence and mobil-
ity. A smaller percentage of TAVI pts was able to autonomously walk, in confirma-
tion of more compromised conditions of this group. Nevertheless, in those who
were able to performances reached were not different from the traditional surgery
ones. Cardiac rehabilitation is feasible and effective after TAVI as after traditional
surgery.

PROGRESS IN PROGNOSTIC STRATIFICATION AND
TREATMENT OF CARDIOMYOPATHIES

1304 The return of the normal heart: cardiac amyloidosis
disappears after bone marrow transplantation

B. Fitzgerald, J. Bashford, G. Scalia. Wesley Hospital, Brisbane,
Australia

Purpose: Untreated amyloidosis results in a median survival of 12
months. If cardiomyopathy develops, survival drops to 5 months. High dose
chemotherapy and bone marrow transplantation (BMT) have been shown to dra-
matically improve survival when haematologic remission is documented. Our
group had noticed that some patients with cardiac amyloidosis had return to nor-
mal function as assessed by echocardiography.
Methods: Retrospective analyses of the amyloidosis database and the echo-
cardiography database were conducted. There were 269 patients who had had
high dose melphalan and BMT for amyloidosis from May 1997 to May 2010. Of

these, 30 (11.2%) were identified as having cardiac amyloidosis by echocardio-
graphic criteria (thick walls, advanced diastolic dysfunction, dilated atria and/or
small pericardial effusions). Patient survival and time to normalization of cardiac
structure was recorded. For each patient, interventricular and posterior wall thick-
ness, grade of diastolic dysfunction and left atrial size was recorded before and
sequentially after BMT.
Results: Of the 30 patients with cardiac amyloidosis, 13 died during the 13 years
of follow-up (44.8%). Of these 13, 11 patients (84.6%) had no change in cardiac
structure (non-responders), with an average survival of 49 months from BMT.
There were 15 patients whose cardiac structure normalized during the time pe-
riod (responders). The average time to normalization was 25 months (range 4-
63 months). Of these 15, only 2 have died, with prolonged survival seen in 13
patients (83.3%). The average survival in this group is 71 months (p<0.0001
compared with the average survival in non-responders). Normalization of cardiac
structure was highly predictive of survival (Fisher’s exact test p=0.0025, relative
risk 0.18).

Pre BMT Post BMT p value

Interventricular septum 15.0 mm 10.7 mm p<0.0001
Diastolic function grade 2 0.5 p<0.0001
Left Atrial Area 25.7 cm2 20.3 cm2 p<0.003

Conclusions: High dose chemotherapy and bone marrow transplantation has
previously been shown to significantly improve survival for amyloid patients. Our
data show that many patients with cardiac involvement have normalization of
heart structure. Normalization of cardiac structure is highly predictive of survival.

1305 Prognosis of patients with isolated noncompaction
cardiomyopathy - data from the German
noncompaction registry (ALKK)

B.J. Gerecke1, C. Stoellberger2, B. Schneider3 , W. Fehske4 ,
R. Engberding1. 1Hospital of Wolfsburg, Wolfsburg, Germany;

2Rudolfstiftung Hospital, Vienna, Austria; 3Sana Kliniken, Luebeck, Germany;
4St. Vinzenz Hospital, Cologne, Germany

Isolated Noncompaction cardiomyopathy (NCCM) is considered a genetic car-
diomyopathy showing a high prevalence of heart failure, thrombembolic events
and arrhythmias. But the prognosis of this disease is still controversially debated.
The German NCCM registry consists of 162 pts with NCCM: 110 men, 52 women,
age 18 to 87 yrs, mean 55.7 yrs with a mean follow up of 28 mths. Clinical status,
LV function and clinical events were followed in 6 mths intervals. Hospitalisation,
deterioration of NYHA classes, HTX, arrhythmias, cardiac and non cardiac death,
thrombembolic events including cerebral ischemia or TIA were documented. The
events were analysed with respect to the LV function of the pts.
Results: 15 out of the 162 pts died (9.3%): 3 sudden cardiac deaths, 2 of them
prior to scheduled ICD implantation in severely reduced LV function, 6 deaths
due to endstage heart failure; 6 non cardiac death occurred. 2 aborted sudden
cardiac deaths occurred in 2 male pts with only mild reduced LV function. In these
pts NCCM was diagnosed following these events. 4 pts received CRT therapy and
3 patients underwent HTX. In 28 pts ICD impantation was performed; 5 pts with
primary preventive ICD implantation and severely reduced LV function received
adequate shock therapy during follow up. Atrial fibrillation was common in NCCM
even in pts with preserved LV function. Ablation therapy was performed in 3 pts
with common atrial flutter or AV node reentry tachycardia. Deterioration of LV
function was observed in less than 10% of the pts during follow up. In 11 pts a
cerebral ischemic event occurred: 7 pts with stroke, 4 pts with TIA; 2 pts suffered
from pulmonary embolism. Clinical events mainly occurred in pts with severely
reduced LV function or with atrial fibrillation.
Conclusion: In pts with NCCM deaths and typical clinical events as arrhythmias,
thrombembolic events and heart failure mainly occurred in cases with severely
reduced LV function, but also occasionally in pts with preserved LV function. Our
data suggest that pts with NCCM should be followed regularly in 6 mths intervals
to identify pts at risk early. Severely reduced LV function appears a strong risk
factor in pts with NCCM. Future research is needed to identify high risk pts with
NCCM and preserved LV function.

1306 Contribute and risks of left ventricular endomyocardial
biopsy in patients with cardiomyopathies

C. Chimenti, A. Frustaci. Sapienza University, Department of
Cardiovascular, Respiratory, Nefrologic and Geriatric Sciences, Rome,
Italy

Purpose: Use of left ventricular (LV) endomyocardial biopsy (EMB)
for the investigation of cardiomyopathies is currently discouraged as considered
more risky and less contributive than right ventricular (RV) biopsy. The aim of our
study is to report our experience on advantages and disadvantages of this option.
Methods: In our center from 1983 to 2010, 2921 patients were submitted to non
invasive and invasive cardiac studies including EMB because of clinically sus-
pected myocarditis or non ischemic cardiomyopathies. In particular 1596 (55%)
underwent a biventricular EMB, 853 (29%) a selective LVEMB and 472 (16%) a
selective RVEMB. Rate of complications and biopsy findings were retrospectively
analysed.
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Results: Three to six samples from the LV and/or RV were drawn from each
patient. Periprocedural major complications rate (perforation with cardiac tam-
ponade, embolization) was 0.24% for LVEMB and 0.33% for RVEMB. Notably,
pretreatment with Aspirin 800mg tid in the 24 hours before LVEMB abolished sys-
temic thromboembolic events. Minor complication rate was 0.7% for LVEMB and
0.9% for RVEMB. In patients who received a biventricular EMB, myocarditis was
diagnosed in 1099 (69%), idiopathic dilated cardiomyopathy in 244 (15%), hy-
pertrophic cardiomyopathy in 104 (6.5%), restrictive cardiomyopathy in 50 (3.1%)
(amyloidosis in 27, endomyocardial fibrosis in 9, sarcoidosis in 6, idiopathic re-
strictive in 4, haemochromatosis in 4), Fabry disease in 30 (1.9%), specific dilated
cardiomyopathies (i.e acromegaly, dystrophinopathy, Takotsubo, GH-deficiency,
anthracyclin and sclerodermic cardiomyopathy) in 43 (2.7%), ARVD in 21 (1.3%),
cardiac glycogenosis in 5 (0.3%). When the functional abnormalities, assessed
by echocardiography and/or cardiac MRI, affected exclusively or predominantly
the LV the diagnostic yield of LVEMB was 100% compared with 71% of RVEMB.
In particular, this discrepancy was evident for myocarditis (LV 100% vs 67%
RV), idiopathic and specific dilated cardiomyopathies (LV 100% vs 72% RV)
and for restrictive cardiomyopathies such as endomyocardial fibrosis, sarcoido-
sis and idiopathic restrictive cardiomyopathy (LV 100% vs 74% RV). Conversely
when the cardiac dysfunction involved also the RV the diagnosis was reached in
100% of LVEMB and 98% of RVEMB. In amyloidosis, haemochromatosis, car-
diac glycogenosis and Fabry disease the histologic abnormalities were always
detectable in both ventricles.
Conclusions: LVEMB is as safe as RVEMB. In addition it is more contributive
than RVEMB in presence of a normal of poorly compromised RV.

1307 Non-invasive identification of senile systemic
amyloidosis and mutant transthyretin-related
amyloidosis with exclusively cardiac phenotype by
99mTc-DPD scintigraphy

C. Quarta1, S. Longhi1, C. Gagliardi1, P. Gallo1, P.L. Guidalotti2,
C. Pettinato2, R. Bonfiglioli1, O. Leone3, C. Villani1, C. Rapezzi1 . 1Institute
of Cardiology, Bologna, Italy; 2Sant’Orsola-Malpighi Polyclinic, Department of
Nuclear Medicine, Bologna, Italy; 3Sant’Orsola-Malpighi Polyclinic, Department
of Pathology, Bologna, Italy

Purpose: Diagnosis of non-mutant transthyretin (TTR)-related amyloidosis (se-
nile systemic amyloidosis, SSA) and of hereditary TTR-amyloidosis (ATTR) with
exclusively cardiac phenotype is hampered by their capability to mimic other
causes of left ventricular hypertrophy (LVH), such as hypertrophic cardiomyopa-
thy (HCM) and hypertensive heart disease (HHD). Endomyocardial biopsy (EMB)
and/or DNA analysis are necessary for a definitive diagnosis, but they are not rou-
tinely available. In patients with amyloidotic cardiomyopathy (CMP), 99mTc-DPD
scintigraphy accurately identifies both TTR etiologies. We assessed the diagnos-
tic accuracy of 99mTc-DPD scintigraphy in the non-invasive identification of SSA
and ATTR with isolated CMP in a clinical context of patients with echocardio-
graphic "unexplained LVH".
Methods: We performed a retrospective analysis of all patients who underwent
99mTc-DPD and EMB in 2004-2010 due to suspected TTR-related CMP. Myocar-
dial uptake of 99mTc-DPD (740 MBq iv) was semiquantitatively/visually assessed
at 3 h (and 5 min). Patients with AL amyloidosis or with already diagnosed ATTR,
were excluded from the study.
Results: A total of 57 patients entered the analysis: 25 SSA; 20 ATTR; 12 non-
amyloidotic LVH (9 HCM, 3 HHD). Results are shown in the table. Sensitivity,
specificity, positive and negative predictive accuracy of positive myocardial tracer
uptake (ie visual score ≥1) for the diagnosis of TTR etiologies were 100%.

SSA ATTR Other CMPs p value
(n=25) (n=20) (n=12)

Age, yrs (mean±SD) 75±7 64±10 67±6 <0.001
Mean LV wall thickness, mm (mean±SD) 18±4 17±2 17±2 0.48
LVH on ECG (Sokolow>35 mm), n (%) 3 (8) 3 (15) 1 (8) 0.72
Heart tracer retention, % (median [IQR]) 8.2 [6.5-9.3] 7.5 [5.8-7.9] 1.8 [1.5-2.3] <0.001
Heart/whole-body retention ratio

(median [IQR]) 11.2 [9.3-13.4] 10.5 [9.7-11.4] 3.5 [3.2-4.3] <0.001
Visual cardiac score = 0, n (%) 0 (0) 0 (0) 12 (100) <0.001
Visual cardiac score = 1, n (%) 0 (0) 0 (0) 0 (0)
Visual cardiac score = 2, n (%) 7 (28) 9 (45) 0 (0)
Visual cardiac score = 3, n (%) 18 (72) 11 (55) 0 (0)

LV = left ventricular; LVH = LV hypertrophy.

Conclusions: In patients with unexplained LVH, 99mTc-DPD scintigraphy can
provide a useful non-invasive test for identification of patients with SSA and ATTR
with exclusively cardiologic phenotype.

1308 Cardiotoxicity of pegylated liposomial doxorubicin
versus epirubicin in women with breast cancer: the
LITE randomized study

M. Lotrionte1, G. Palazzoni1, G. Biondi-Zoccai2, E. De Marco1,
R. Natali1, S. Di Persio1, A. Abbate3, F. Loperfido1 . 1Catholic

University of the Sacred Heart, "Complesso Integrato Columbus", Rome, Italy;
2University of Modena & Reggio Emilia, Department of Cardiology, Modena,
Italy; 3VCU Pauley Heart Center, Richmond, United States of America

Purpose: Cardiomyopathy following anthracycline chemotherapy may have omi-
nous clinical implications in cancer patients. Liposomial anthracyclines have the
potential for more selective uptake by cancer cells and reduced cardiac toxicity.
We thus designed an independent randomized clinical trial to compare the car-
diac safety of pegylated liposomial doxorubicin vs standard epirubicin in terms of
clinical and subclinical cardiotoxicity (ClinicalTrials.gov identifier: NCT00531973).
Methods: Women with non-metastatic breast cancer and indication to anthra-
cycline chemotherapy were randomized to pegylated liposomial doxorubicin or
standard epirubicin plus additional chemotherapy and radiotherapy as per stan-
dard of care at our center. Baseline, post-chemotherapy and follow-up echocar-
diograms included standard left ventricular systolic and diastolic parameters, as
well as tissue Doppler imaging (TDI) systolic and diastolic parameters. The pri-
mary end-point were the changes from baseline to follow-up of TDI systolic func-
tion parameters, given their superior sensitivity and spatial resolution.
Results: A total of 52 patients were included, 29 randomized to pegylated li-
posomial doxorubicin and 23 to epirubicin, who were followed for an average
of 23 months since starting chemotherapy. Repeated-measure analysis showed
that chemotherapy including pegylated liposomial doxorubicin was associated
with more favorable changes in left ventricular ejection fraction (p=0.025), end-
diastolic diameter (p=0.003), end-systolic diameter (<0.001), TDI septal S wave
(p=0.016) and TDI lateral wall Em wave (p=0.037). Even at multivariable anal-
ysis adjusting for age, diabetes mellitus, and follow-up duration, chemotherapy
including pegylated liposomial doxorubicin was associated with more beneficial
changes in left ventricular end-diastolic diameter (p=0.013) and end-systolic di-
ameter (p=0.017).
Conclusions: Pegylated liposomial doxorubicin is less cardiotoxic than epiru-
bicin in women with non-metastatic breast cancer and indication to anthracycline
chemotherapy.

1309 Aliskiren protects rats from experimental
cardiomyopathy

A.K. Najmi, M.A. Rasikh, S.J. Ahmad, K.K. Pillai, M. Akhtar, M. Aqil,
M. Mujeeb. Jamia Hamdard (Hamdard University), New Delhi, India

Purpose: Doxorubicin (DXR) is a broad spectrum anthracycline antibi-
otic used used in neoplastic diseases.It causes causes severe adverse effects,
primarily cardiomyopathy and congestive heart failure. Renin-angiotensin system
(RAS) plays an important role in the development of cardiac hypertrophy, heart
failure and reperfusion injury. Aliskiren is a direct inhibitor of renin and does not
affect other systems involved in cardiovascular regulation. This study was de-
signed to investigate the possible protective effects of aliskiren in DXR induced
cardiomyopathy in rats.
Methods: Rats were randomly assigned to seven groups consisting of eight ani-
mals each. Group I served as normal control and received normal saline (1ml/kg,
p.o.) for 42 days. Group II served as toxic control and received DXR (1.25 mg/kg,
i.p.) 4 times a week for 4 weeks starting from the 2nd week of the treatment.
Groups III, IV, V and VI also received DXR as Group II, along with their respec-
tive treatments with aliskiren (30 mg/kg, p.o. and 100mg/kg, p.o.), telmisartan (10
mg/kg, p.o.) and combination of aliskiren and telmisartan for 42 days. Group VII
served as per se and received aliskiren alone (100 mg/kg, p.o.) for 42 days. Blood
samples were withdrawn after 24 hours of the last DXR treatment for estima-
tion of Lactate dehydrogenase (LDH) and Creatinine phosphokinase (CK-MB) in
serum. Animals were sacrificed and heart tissues were collected for biochemical
and histopathological evaluation. Oxidative stress biomarkers {Catalase (CAT),
Superoxide dismutase (SOD), and Glutathione (GSH)} and Caspase-3 activities
were estimated in heart tissues. Transmission electron microscopy (TEM) was
also done to find out the structural changes due to different treatments in the
cardiac tissues of rats.
Results: DXR treatment significantly (P<0.01) increased the serum LDH and
CK-MB activities. Aliskiren (100 mg/kg) treatment prevented the animals signif-
icantly (P<0.01) from rise in the above indices. Aliskiren treatment also signifi-
cantly (P<0.01) protected the animals from DXR induced increase in Caspase-3,
CAT, SOD activities and MDA content. DXR induced decrease in anti oxidant de-
fense (GSH) was also significantly prevented by aliskiren (100 mg/kg). TEM re-
sults also revealed that aliskiren treatment protected the heart tissues from DXR
induced cardiotoxicity. Telmisartan, used as reference in this study also exhibited
significant protection. The protective effects of aliskiren were comparable to that
of telmisartan.
Conclusion: Aliskiren protects the rats from DXR induced cardiotoxicity possibly
by inhibiting renin-angiotensin system.
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STRUCTURAL AND FUNCTIONAL IMPLICATIONS
AFTER TAVI

1314 Reverse left atrium and left ventricle remodeling after
aortic valve interventions

A. Goncalves1, C. Gavina1, C. Almeria2, P. Marcos-Alberca2,
R. Hernandez-Antolin2 , E. Rodriguez2, A. Leite-Moreira1 , J. Silva
Cardoso1, C. Macaya2, J. Zamorano2 . 1University of Porto, Faculty

of Medicine, Porto, Portugal; 2Hospital Clinic San Carlos, Department of
Cardiology, Madrid, Spain

Introduction: Severe aortic stenosis (AS) is associated with left atrium (LA) di-
latation and left ventricle (LV) hypertrophy, which are related to diastolic dysfunc-
tion and adverse clinical outcomes. Reverse LA and LV remodelling have been
previously described after aortic valve replacement (AVR), however, results af-
ter transcatheter aortic valve implantation (TAVI) are scarce. This study aimed to
compare reverse remodelling in patients with severe aortic stenosis referred to
TAVI or to AVR at midterm follow-up.
Methods: 129 patients older than 60 years, 72 (55.8%) submitted to TAVI and
57 (44.2%) to AVR were evaluated by bidimensional (2D) and 3D transthoracic
echocardiography at baseline and 6 months after the procedure. LV mass was
calculated by 3D guided biplane analysis, LV and LA volumes were calculated by
direct volumetric analysis.
Results: TAVI patients were older (81.9±7.6 vs. 70.6±6.6; p<0.001), had more
frequently arterial hypertension (81.9% vs. 61.4%; p=0.016), renal insufficiency
(eGFR level< 50 ml/min) (27.8% vs. 10.5% p=0.027) and chronic obstructive pul-
monary disease (41.3% vs. 21.1%, p=0.032). The gender distribution was simi-
lar among the two groups, (TAVI-39 (54.2%) female; AVR- 34 (59.6%) p=0.656)
as well as prevalence of diabetes and dislipidemia. At 6 months follow-up both
groups presented similar significant reductions in peak (85.9±22.3 mmHg to
16.8±8.5 mmHg; p<0.001) and mean (54.3±14.9 mmHg to 12.5±10.7 mmHg;
p<0.001) transvalvular gradients and an increase in aortic valve area (0.6±0.1
cm2 to 1.7±0.6 cm2; p<0.001) and left ventricle ejection fraction (59.3±13.4% to
61.5±11.1% p=0.173). LA volume was larger in TAVI patients and a significant
volume decrease (46.3±14.6 ml/m2 to 41.4±13.9 ml/m2; p=0.029) was observed
in this group. However no significant LA volume reduction was shown in AVR pa-
tients (37.8±14.8 ml/m2 vs. 36.2±12.1 ml/m2; p=0.574), but LV mass reduction
only occurred in this group (135.7±34.1 g/m2 vs. 115.3±30.5 g/m2; p=0.005) vs.
(130.5±39.4 g/m2 vs. 126.1±37.9 g/m2; p=0.495) at TAVI group.
Conclusion: LA volume reduces at midterm follow-up after TAVI but LV mass sig-
nificant reduction only occurred in AVR patients. These results might be explained
by differences concerning the technical procedures or by the different character-
istics between the two groups, as older patients with more comorbidities might
present higher levels of LV fibrosis, restricting the availability for reverse LV re-
modelling.

1315 Echocardiographic evolution of paravalvular leaks after
transcatheter aortic valve implantation of the
CoreValve prosthesis in the first year of follow up

M.C. Leon Del Pino, M. Ruiz Ortiz, D. Mesa Rubio, M. Delgado Ortega,
J. Suarez De Lezo Cruz Conde, M. Pan Alvarez-Osorio, M. Crespin

Crespin, M. Romero Moreno, F. Mazuelos Bellido, J. Suarez De Lezo Herreros
De Tejada. University Hospital Reina Sofia, Cordoba, Spain

Purpose: The frequency of any grade of regurgitation after transcatheter aortic
valve implantation (TAVI) of the CoreValve prosthesis is 70-90% in previous stud-
ies. However, little is known about the mid term echocardiographic follow-up of
this patients. Our purpose was to study the evolution of the residual regurgitation
in the first year after TAVI of the CoreValve prosthesis in a series of patients.
Methods: From October 2008 to December 2010, 88 consecutive patients were
treated with the CoreValve prosthesis because of severe aortic stenosis. A com-
prehensive transthoracic echocardiographic study was performed at discharge,
one month and one year after TAVI, including assessment of the type (central
regurgitation versus paravalvular leak) and grade (I to IV) of the regurgitation,
evaluated according to the current echocardiographic guidelines. The study group
included the 35 patients with complete one-year echocardiographic follow-up.
Results: At discharge, no patients presented central regurgitation more than triv-
ial. At that moment, paravalvular leaks were present in 26 patients (74.2%). The
regurgitation was grade I in 11 patients (31.4%), grade II in 13 (37.1%) and grade
III in 2 patients (5.7%). There were no cases of grade IV regurgitation. A signifi-
cant reduction in the grade of the leaks was observed after one month of follow-up
(p<0.001), with paravalvular leaks present in 21 patients (63.6%). The regurgita-
tion was grade I in 16 patients (48.5%), grade II in 4 patients (12.1%) and grade
III in one patient (3%). One year after TAVI, the severity of the leaks remained
similar to one month follow-up, although a non-significant trend towards a worse
outcome was observed (p=0.09). At that time, paravalvular leaks were present in
25 patients (71.4%), with grade I regurgitation in 14 patients (40%), grade II in 9
patients (25.7%) and grade III in 2 patients (5.7%).
Conclusions: In this study, a significant reduction in the severity of leaks, at least
in one grade, was observed one month after TAVI of the CoreValve aortic prosthe-
sis. No significant changes in follow up were found from one month to one year,
but these outcomes should be confirmed by larger studies.

1316 New methodology for paravalvular aortic regurgitation
assessment in the era of transcatheter aortic valve
implantation

A. Goncalves1, C. Almeria2, P. Marcos-Alberca2, G. Feltes2,
R. Hernandez-Antolin2 , E. Rodriguez2, E. Garcia2, J. Silva Cardoso1,

C. Macaya2, J. Zamorano2 . 1University of Porto, Faculty of Medicine, Porto,
Portugal; 2Hospital Clinic San Carlos, Department of Cardiology, Madrid, Spain

Purpose: Paravalvular AR (AR) after transcatheter aortic valve implantation
(TAVI) is common, but its severity evaluation by bi-dimensional transthoracic
echocardiography (2D TTE) presents several constrains. In the present study, we
considered the usefulness of a new methodology, using 3D transthoracic echo-
cardiography (TTE), for better assessment of paravalvular AR after TAVI.
Methods: 2D and 3D TTE were performed in 72 patients, 5 months after TAVI,
using the X5-1, PureWave micro beam forming xMATRIX probe (ie33 echocar-
diography system, Philips Medical Systems, Eindhoven, The Netherlands®). The
position and extension of the paravalvular AR jets were described when using
2D and 3D TTE and a model was designed for paravalvular AR systematic lo-
cation description. Vena contracta width was measured using 2D TTE views and
the planimetry of the vena contracta was assessed after the perfect alignment
plane was obtained using the multiplanar 3D reconstruction tool. The AR volume
was calculated as the difference between 3D derived total left ventricular stroke
volume and the transpulmonary flow.
Results: Forty-three (57.4%) patients presented AR, 10 (13.3%) had central
AR and 33 (44.0%) had paravalvular AR jets. Vena contracta width was simi-
lar between patients with moderate and mild AR (2.1±0.53 cm vs. 1.9±0.16 mm,
p=0.16.) but vena contracta planimetry was larger in patients with moderate AR
than in those with mild AR (0.30±0.12 cm2 vs. 0.09±0.07 cm2, p=0.001). 3D TTE
vena contracta planimetry presented a better correlation with AR volume than the
vena contracta width when assessed by 2D TTE (Kendall’s tau correlation: 0.82,
p<0.001 vs. 0.66, p<0.001).
Conclusion: This study proposes an alternative methodology for paravalvular
AR assessment after TAVI. Using 3D TTE we found a simpler and more accurate
methodology for paravalvular AR jets evaluation.

1317 Early changes in left ventricular mechanics after
transcatheter aortic valve implant detected using
speckle tracking strain imaging

A.R. Maher, F. Ahmad, S. Lakshmanan, M. Bhabra, J. Cotton,
S. Khogali. Newcross Hospital, Wolverhampton, United Kingdom

Purpose: Successful TAVI results in acute Left Ventricular (LV) haemodynamic
changes. Pulmonary oedema within 24 hours of TAVI is recognised but its aetiol-
ogy is not fully understood. In some patients pulmonary oedema occurs despite
good LV function as measured by ejection fraction (EF). The aim of this study was
to assess the very early changes in myocardial deformation following the abrupt
reduction in afterload post TAVI. Speckle tracking strain analysis, a novel and well
validated method for the assessment LV myocardial deformation mechanics was
utilised for the first time in this setting.
Methods: In contrast to conventional surgery TAVI was performed under local
anaesthesia in the majority of patients. In those performed under general anaes-
thetic patients were extubated immediately. Nine patients underwent echocardio-
graphy pre TAVI. 8 of the 9 patients had an echocardiogram performed in the first
72hrs post TAVI and the remaining 1 after one week. Trans-Aortic pressure gradi-
ents and aortic valve area (AVA) were measured. A vivid 7 echocardiography sys-
tem was used for 2-D and Doppler imaging. LV images (frame rates 50-80FPS)
were acquired in 5 standard views. Global LS was obtained by analysing 16 seg-
ments from the apical views. Myocardial LV Radial (RS), Circumferential (CS)
and longitudinal strain (LS) analysis was performed using GE Echopac speckle
tracking analysis software.
Results: AVA increased from 0.51±0.11 (mean±SEM) pre-TAVI to 2.0±0.07
sqcm post procedure (P<0.001) with a corresponding decrease in the peak pres-
sure drop from 77.3±5.4 to 14.5±1.3mmHg (P<0.001). The EF (Simpsons Bi-
plane) improved from 48.7±1.2 (pre-op) to 63.0±3.7 to post procedure (P=0.016).
Peak global LS increased in magnitude from -8.6±0.7 to -10.3±0.8 (P=0.009).
Peak CS and RS did not change significantly. CS was -10.0±2.0 and -10.1±1.6
pre and post TAVI respectively (P=0.96). The corresponding RS was 18.5±1.2
and 20.5±4.8 respectively (P=0.64)
Conclusions: The correction of aortic stenosis leads to complex adaptive
changes of the LV in response to the acute reduction in afterload. Although
changes in strain after conventional surgery have been described, we are the first
to report a significant early improvement in global LS following TAVI and, consis-
tent with changes post conventional surgery no significant change in CS and RS.
Pulmonary oedema can occur despite the improvement in EF and global LS and
therefore requires cautious attention to fluid balance. This may be explained by
delayed changes in RS and CS. Further study to explore mechanisms and impact
of potential late changes in RS and CS are indicated.
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1318 Non-coaptation index predicts perivalvular aortic
regurgitation after transcatheter aortic valve
implantation

A. Goncalves1, C. Almeria2, P. Marcos-Alberca2, G. Feltes2,
R. Hernandez-Antolin2 , E. Rodriguez2, L. Maroto2, J. Silva Cardoso1,
C. Macaya2 , J. Zamorano2 . 1University of Porto, Faculty of Medicine,

Porto, Portugal; 2Hospital Clinic San Carlos, Department of Cardiology, Madrid,
Spain

Introduction: Transcatheter aortic valve implantation (TAVI) techniques have
been presenting favourable hemodynamic results. However, some degree of
residual paravalvular aortic regurgitation (AR) is common. The objective of this
study was to access predictors of paravalvular AR after TAVI.
Methods: The aortic annulus area was measured in 74 consecutive patients us-
ing 3 D transesophageal echocardiography previously to TAVI. The aortic prosthe-
sis area was measured after the intervention by planimetry using 3D echocardio-
graphy images. Among these, 53 (71.6%) were evaluated after 6.5 months (3.5 to
9.8 interquartile range) by 2D and 3D transthoracic echocardiography, using the
X5-1, PureWave micro beam forming xMATRIX probe (ie33 echocardiography
system, Philips Medical Systems, Eindhoven, The Netherlands®). For the pur-
pose of prosthesis coaptation analysis a non-coaptation index was considered:
[(aortic annulus area- aortic prosthesis area)/ aortic annulus area].
Results: At follow-up the prevalence of AR was similar to the immediate results
after TAVI. Thirty- three (62.3%) patients presented AR, 6 (11.3%) had central
AR and 27 (50.9%) had paravalvular AR jets. No significant relation was found
between asymmetric aortic valve calcification and AR. Conversely the annulus di-
ameter was larger in patients with AR (21.8±2.3 mm vs. 20.5±2.0 mm, p=0.046)
as well as the non-coaptation index (0.36±0.21 vs. mean 0.18±0.22; p=0.011).
Patients with a non-coaptation index≥0.3 presented an increased risk of AR [7.1
IC95% (1.8-28.9)].
Conclusion: Perivalvular AR at midterm follow- up after TAVI is common and it
is associated with larger annulus diameter and higher non-coaptation index. As
a result TAVI patients with high non-coaptation index might be recommended for
cautious follow-up.

1319 Temporal changes in left ventricular function and
paravalvular aortic regurgitation after transcatheter
aortic valve implantation: a cardiac magnetic
resonance imaging study

C. Merten1, H.-W. Beurich1, D. Zachow2, A. Mostafa1 , R. Toelg1,
V. Geist1, M. Abdel-Wahab1, G. Richardt1. 1Heart Center, Segeberger Kliniken,
Bad Segeberg, Germany; 2Radiology Department, Segeberger Kliniken, Bad
Segeberg, Germany

Background: Transcatheter aortic valve implantation (TAVI) has become a com-
mon procedure for high-risk patients with severe aortic stenosis. Aortic regurgi-
tation (AR) is commonly seen after TAVI, but little is known about how it evolves
over time. Similarly, the impact of TAVI on left ventricular (LV) function, LV volumes
and mass is not well defined.
Methods: Patients successfully treated with transfemoral TAVI using the
Medtronic CoreValve bioprosthesis without contraindications for magnetic reso-
nance imaging (MRI) underwent cardiac MRI 20±12 days after TAVI. Fourteen
patients underwent follow-up MRI 11.3±7.1 months later and represent the pop-
ulation of the current study.
LV volumes and function were assessed using standard cine MRI sequences.
Additionally, phase-contrast imaging was conducted to quantify the degree of AR,
for which the slice was positioned in the ascending aorta at the upper margin
of the stent holding the CoreValve prosthesis. A calculated regurgitant fraction
(RF) of 0–15% was graded as I (mild), 16–30% as II (moderate), 31–50% as III
(moderate to severe) and >50% as grade IV (severe) AR.
Results: The mean age of the evaluated patients was 81±5 years and 50%
were women. At baseline MRI, the median LV ejection fraction was 54.9% (range
29.0 to 67.8%), which improved significantly at follow-up to 60.8% (range 24.0 to
71.9%, p=0.0017). LV end-diastolic volume (EDV) and myocardial mass did not
significantly change. This was mainly due to one outlier with severely impaired LV
function at baseline with further deterioration over time. Excluding this patient, a
significant reduction of LV EDV (139.7±29.5 ml vs. 121.6±22.4 ml, p=0.017) and
LV mass (139.3±21.0 g vs. 124.8±23.4 g, p=0.041) was observed. This was as-
sociated with a significant reduction of NT-pro-BNP levels at follow-up (1933±779
pg/ml vs. 621±470 pg/ml, p=0.008).
Baseline MRI identified mild AR in 11 patients and moderate AR in 3 patients.
Over time, aortic RF increased significantly from 8.08% (range 0.11 to 26.84%)
to 11.99% (range 1.94 to 40.01%, p=0.004), resulting in 10 patients with mild, 3
patients with moderate and one patient with moderate to severe AR at follow-up
MRI.
At both time points, we observed a significant negative correlation between my-
ocardial mass and LV ejection fraction, with r = -0.66 at baseline MRI and r =
-0.85 at follow-up.
Conclusion: Using cardiac MRI, mild to moderate AR is commonly seen in pa-
tients treated with TAVI. AR mildly increases over time. Nevertheless, a significant
improvement of left ventricular function at follow-up MRI can be observed.
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1332 The impact of renal function on platelet reactivity and
clinical outcome in patients undergoing percuatenous
coronary intervention with stenting

N.J. Breet1, C. De Jong1, W.J.W. Bos1, J.W. Van Werkum1,
H.J. Bouman1, J.C. Kelder1, T.H.O. Bergmeijer1, F. Zijlstra2,

C.M. Hackeng1, J.M. Ten Berg1. 1St Antonius Hospital, Nieuwegein,
Netherlands; 2Erasmus Medical Center, Department of Cardiology, Rotterdam,
Netherlands

Objectives: To determine the influence of an impaired renal function on the mag-
nitude of platelet reactivity and clinical outcome.
Background: Patients with chronic kidney disease (CKD) have an increased risk
of cardiovascular disease. Previous studies have suggested that patients with
renal failure have less therapeutic benefit of antiplatelet therapy. There are, how-
ever, few data on the relation between renal function and platelet reactivity.
Methods: On-clopidogrel platelet reactivity was determined in 988 patients on
dual antiplatelet therapy, undergoing elective coronary stent implantation, us-
ing adenosine diphosphate-induced light transmittance aggregometry (LTA) and
the VerifyNow®P2Y12-assay. Patients were divided into two groups accord-
ing to the presence or absence of moderate/severe CKD (glomerular filtration
rate<60ml/min). Furthermore, the incidence of the composite of all-cause death,
non-fatal acute myocardial infarction, stent thrombosis and ischemic stroke at
one-year follow-up was evaluated.
Results: Patients with CKD (n=180) had significantly higher platelet re-
activity, regardless of the platelet function test used (43.0±14.8% vs.
39.2±14.4%, p=0.002 using LTA and 226±82.2 vs. 207±73.8 PRU, p=0.004
using the VerifyNow®P2Y12-assay. Patients with CKD more frequently had
high on-clopidogrel platelet reactivity (HCPR); OR = 2.00; 95%-CI: 1.43-2.83,
p=0.0001 using LTA and OR = 1.64; 95%-CI: 1.16-2.30, p=0.005 using the
VerifyNow®P2Y12-assay. The event-rate was the highest in patients with both
HCPR and CKD (8.4%[16/87] vs. 4.8%[24/504] in those with neither HCPR nor
CKD using the VerifyNow®P2Y12-assay).
Conclusion: Both the magnitude of platelet reactivity as well as the incidence
of HCPR was higher in patients with CKD. CKD-patients with HCPR were at the
highest risk of long-term cardiovascular events, suggesting the need for intensi-
fied antiplatelet therapy in these high-risk patients.

1333 Clinical and prognostic relevance of acute kidney
injury in patients with acute coronary syndromes

G. Marenzi1, A. Cabiati1, S. Bertoli2, E. Assanelli1, G. Lauri1,
I. Marana1, M. De Metrio1, M. Rubino1, J. Campodonico1, M. Grazi1.
1Cardiology Center Monzino (IRCCS), Department of Cardiovascular

Sciences, University of Milan, Milan, Italy; 2Group Multimedica, IRCCS, Milan,
Italy

Purpose: Acute kidney injury (AKI) frequently occurs in patients admitted to the
CCU for acute coronary syndromes (ACS). Several factors may contribute to its
development, such as hemodynamic instability, use of contrast agents during PCI,
bleeding associated with the use of potent antithrombotic agents, and drug tox-
icity. Regardless the causative factor(s), AKI has been associated with adverse
short-term and long-term outcomes. To date, however, no standardized definition
of AKI has been utilized in ACS. As a result, information on the true incidence
of AKI in patients with ACS, as well as on its clinical and prognostic relevance
according to severity of renal function deterioration, is still lacking. We evaluated
the incidence of AKI, according to the AKIN/RIFLE definition, in a large, single-
center, cohort of ACS patients, and the possible association between its severity
and in-hospital morbidity and mortality.
Methods: We retrospectively considered 2166 ACS patients admitted to our CCU
for at least 48 hours. For each patient, serum creatinine (sCr) was measured at
hospital admission and, then, every day up to discharge. AKI was defined by
the change in sCr during hospitalization compared with baseline sCr. Patients
with AKI were stratified according to the maximum class reached: Stage 1 corre-
sponds to increase in sCr>0.3 mg/dl from baseline; Stage 2 to increase in sCr>2-
to 3-fold from baseline, and Stage 3 to increase in sCr>3-fold from baseline or
sCr>4.0 mg/dl with an acute increase of at least 0.5 mg/dl, or need for renal
replacement therapy (RRT), irrespective of the stage they are at the time of RRT.
Results: Overall, 285 (13%) patients developed AKI during hospitalization. Of
them, 196 (69%) had a Stage 1, 19 (7%) a Stage 2, and 70 (24%) a Stage 3 AKI.
In-hospital mortality (3% in the whole population) was higher in patients with AKI
than in those without AKI (19% vs. 0.5%; P<0.001). We found a significant gradi-
ent of in-hospital mortality when patients outcome was evaluated according to the
AKI severity: 0.5% (no AKI), 9% (Stage 1 AKI), 32% (Stage 2), and 41% (Stage
3) (P<0.001). A similar statistically significant trend (P<0.001) was observed for
CCU length of stay (4±3, 7±5, 9±6 and 10±9 days, respectively) and for major
adverse cardiac events (25%, 61%, 79% and 83%, respectively).
Conclusions: In patients with ACS, AKI represents a frequent complication (13%
of cases) associated with increased in-hospital mortality. The severity of AKI, as
evaluated by the AKIN/RIFLE classification is able to reflect, like in other non
cardiologic settings, short-term prognosis of ACS patients.
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1334 Low diastolic blood pressure is not an independent
risk for cardiovascular death in revascularized
coronary artery disease patients. A subanalysis
CREDO-kyoto study

H. Kai1, T. Ueno1, T. Kimura2, H. Adachi1, Y. Furukawa3, T. Kita3,
T. Imaizumi1. 1Kurume University School of Medicine, Kurume, Japan; 2Kyoto
University Graduate School of Medicine, Kyoto, Japan; 3Kobe City Medical
Center General Hospital, Kobe, Japan

Purpose: It remains controversial whether extremely low diastolic blood pressure
(DBP) is a risk for cardiovascular (CV) events in patients with coronary artery
disease (CAD). Coronary revascularization therapy became prevalent in CAD pa-
tients. Accordingly, we sought to determine the impact on low DBP on the long-
term CV events and to investigate the predicting factors in revascularized CAD
patients.
Methods and results: This study enrolled 7,180 stable, chronic CAD patients
(median follow-up period; 3.6 years) of 9,877 patients undergoing first coronary
artery bypass graft or percutaneous coronary intervention in the registry of the
Coronary REvascularization Demonstrating Outcome study in Kyoto (CREDO-
Kyoto). Kaplan-Meier analysis revealed that unadjusted cumulative incidence of
CV death was greater in patients with preprocedual DBP <70 mmHg than in
those with DBP ≥70 mmHg, whereas the cumulative incidences of non-fatal my-
ocardial infarction (MI) and stroke did not differ between the two groups. Stepwise
logistic regression analysis showed that estimated glomerular filtration ratio (in-
versely), pulse pressure, LV ejection fraction<0.40, history of heart failure, prior
cerebrovascular disease, and prior MI were independent risks for CV death in
patients with DBP <70 mmHg. After adjustments by the independent risks, the
cumulative hazard ratio for CV death did not differ between patients with DBP
<70 mmHg and those with DBP ≥70 mmHg.

Crude and adjusted CV death incidence.

Conclusions: Renal insufficiency, more advanced vascular damage, and LV sys-
tolic dysfunction were significant factors accounting for increased CV death in
revascularized CAD patients with DBP <70 mmHg. It was suggested that after
adjustments by these independent risks, low DBP is not a significant risk for CV
death in revascularized CAD patients.

1335 Risk of cardiovascular and bleeding events and
mortality in patients with chronic kidney disease and
ACS undergoing PCI: results from the APTOR-II study

J. Ferrieres1, G. Berkenboom2, Z. Coufal3, S. James4, A. Mohacsi5 ,
G. Pavlides6, K. Norrbacka7, M. Sartral8, M.-A. Paget8, U. Zeymer9.

1University Hospital of Toulouse - Rangueil Hospital, Department of Cardiology,
Toulouse, France; 2ULB Erasme University Hospital, Department of Cardiology,
Brussels, Belgium; 3Bata Regional Hospital Zlin, Department of Cardiology,
Zlin, Czech Republic; 4Uppsala University Hospital, Department of Cardiology,
Uppsala, Sweden; 5Gottsegen Gyorgy Hungarian Institute of Cardiology,
Budapest, Hungary; 6Onassis Cardiac Surgery Center, Kallithea, Greece; 7Lilly
Research Laboratories, Eli Lilly and Company, Helsinki, Finland; 8Lilly Research
Laboratories, Eli Lilly and Company, Paris, France; 9Heart Center Ludwigshafen,
Department of Cardiology, Ludwigshafen am Rhein, Germany

Purpose: Chronic kidney disease (CKD) is associated with poor outcomes in pa-
tients with acute coronary syndrome (ACS) undergoing percutaneous coronary
intervention (PCI). However, mid-term data are limited on the frequency of car-
diovascular (CV) events, especially stent thrombosis, bleeding, and mortality in a
real-world European ACS population.
Methods: ACS patients undergoing PCI from 2008-2009 were enrolled in a
prospective, observational registry of 11 European countries, APTOR-II. Patients
were grouped by their calculated creatinine clearance (CrCl), estimated by the
Cockcroft Gault equation. 2,273 patients (75%) had no or mild renal impairment
(defined as CrCl ≥60 mL/min/1.73m2), 611 patients (20%) had moderate to se-
vere renal impairment (<60 mL/min/1.73m2), and 158 patients (5%) had missing
information. Among patients with moderate to severe renal impairment, 90% had
a CrCl ≥30-<60, 7% had a CrCl ≥15-<30 and 3% had a CrCl <15. Kaplan-Meier
estimates at 12 months after PCI were calculated for the following outcomes: CV
event, such as stent thrombosis, bleeding and mortality.
Results: Patients with CrCl <60 mL/min/1.73m2 tended to be older (median age:
75 vs. 59 years) and to have a greater prevalence of hypertension (75% vs. 56%)

and prior myocardial infarction (26% vs. 17%). 12 months after PCI, these patients
also were at greater risk for a CV event, bleeding, and mortality compared to
patients with CrCl ≥60 mL/min/1.73m2 (table).

Kaplan-Meier (KM) estimate at 12 months

Event CrCl ≥60 mL/min/1.73m2 (N=1953) CrCl <60 mL/min/1.73m2 (N=754)

n at risk KM % (95% CI) n at risk KM % (95% CI)
at 12 months at 12 months

CV Event* 1543 14.9 (13.4, 16.3) 364 21.8 (18.4, 25.1)
Stent thrombosis 1791 1.6 (1.1, 2.1) 448 1.9 (0.8, 3.0)
Bleeding 1781 2.1 (1.5, 2.6) 435 4.7 (3.0, 6.4)
All-cause mortality 1820 1.4 (0.9, 1.9) 454 6.3 (4.4, 8.3)

*CV event includes UA, NSTEMI, STEMI, UTVR, acute heart failure, stent thrombosis, ischemic
and hemorrhagic strokes, and CV death.

Conclusions: At 12 months after PCI, ACS patients with CKD tended to have
greater rates of both ischemic and bleeding events and higher mortality compared
to patients with no or mild renal impairment. Caution has to be exerted with CKD
patients when deciding on invasive and antiplatelet treatments.

1336 Prognostic value of baseline renal function on long
term outcome in patients undergoing primary
percutaneous coronary intervention for ST-elevation
myocardial infarction

E.C. Sammut, D.A. Jones, K. Rathod, S. Gallagher, A. Graham,
A. Jain, C. Knight, A. Mathur, A. Kapur, A. Wragg. The London Chest Hospital,
London, United Kingdom

Background: Renal impairment is associated with increased cardiovascular mor-
tality following acute coronary syndromes (ACS), however there is limited data
assessing this relationship in the context of primary PCI and whether it exists with
other major adverse cardiovascular events.
Methods: Clinical information was analysed from a prospective data base on
2310 STEMI patients who underwent Primary PCI between January 2004 and
May 2010 at a London centre. Information was entered at the time of procedure
and outcome assessed by all-cause mortality information provided by the Office of
National Statistics via the BCIS/CCAD national audit. Estimated glomerular filtra-
tion rate (eGFR) was calculated using the modified diet in renal disease equation
and patients were divided into groups based on eGFR (<40, 40-50, 50-60, >60
ml/minute/1.73m2). 3 year composite of MACE (death, reinfarction, stroke and
target vessel revascularisation) were compared between groups.
Results: The average eGFR in all patients was 73.40±23.37 (95% CI 72.25 –
74.56) ml/minute/1.73m2. The prevalence of co-existing risk factors (hyperten-
sion, diabetes mellitus, hypercholesterolaemia), previous MI, previous CABG and
cardiogenic shock were higher among patients with reduced eGFR. There was a
progressive increase in MACE with declining eGFR (OR = 4.84, 95% CI 2.94 –
7.96, for comparison between the highest and lowest eGFR groups). After adjust-
ment for baseline characteristics including age, diabetes and cardiogenic shock
renal function based on the GFR at admission remained a strong independent
predictor of outcome.

Survival post-STEMI based on eGFR

Conclusion: Baseline renal dysfunction in patients undergoing Primary PCI is
associated with an increased risk for combined death, re-infarction and recurrent
angina. This risk increases linearly with declining eGFR.

1337 Prognostic impact of occult renal failure on acute
coronary syndromes

F. Moscoso Costa, R. Cale, P. Sousa, J. Brito, P.G. Santos, C. Aguiar,
M. Trabulo, R.C. Teles, J. Ferreira, M. Mendes. Hospital West Lisbon,
Hospital Santa Cruz, Department of Cardiology, Lisbon, Portugal

Aim: Occult renal failure is frequently under diagnosed on clinical practice. Re-
cent papers claim prognosis impact on different clinical settings. The prevalence
and prognosis impact on acute coronary syndrome patients is not well estab-
lished.
Our goal is to evaluate the prevalence and prognostic impact of occult renal fail-
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ure, defined by creatinine clearance <60ml/min (Cockroft-Gault) and normal cre-
atinine levels (<1,3mg/dl) in acute coronary syndrome patients.
Methods: We studied 560 patients consecutively admited to our department, av-
erage age 61±11 years, 78%males, 64% NSTEMI. Prognosis was evaluated by
the combined endpoint of death or AMI on follow up (745±439 days). Demo-
graphic and clinical differences were compared between the populations with and
without occult renal failure. Prognosis impact of variables was adjusted by Cox
regression.
Results: Prevalence of occult renal failure was 13.3% (91patients), and was as-
sociated to older population, higher BMI, more often hypertensive, smokers and
with higher prevalence of peripheral vascular disease and cerebral vascular dis-
ease. The incidence of death or AMI on follow up was 17,6% (29,6% on popu-
lation with occult renal failure vs. 13.6% on the population without; adjusted HR
2.12, CI 95% 1.13-3.99; p=0.019).
Conclusions: In our population of patients with acute coronary syndrome with
normal creatinine levels, occult renal failure was detected in 13.3% of cases and
was an independent predictor of worse prognosis at follow up. Thus, occult renal
failure should not be underestimated in clinical practice.

CARDIOPULMONARY RESUSCITATION: NEW
APPROACHES TO AN OLD TREATMENT

1356 Comparison of 1-shock protocol versus
3-stacked-shock protocol for treatment of
out-of-hospital ventricular fibrillation cardiac arrest

T. Yagi1, K. Nagao1, E. Tachibana1 , K. Nishikawa1, N. Yonemoto1,
S. Shirai2, M. Takayama1 , H. Nonogi3, T. Kimura4. 1The JCS-ReSS

Group, Tokyo, Japan; 2The JCS-ReSS Group, Kitakyusyu, Japan; 3The
JCS-ReSS Group, Suita, Japan; 4The JCS-ReSS Group, Kyoto, Japan

Background: The 2005 guidelines for electrical therapies of cardiopulmonary
resuscitation (CPR) led to the recommendation of single shocks plus immediate
2 minutes of CPR instead of 3-shock sequences in victims of sudden cardiac
arrest (Class 2a). Emergency medical service (EMS) personnel who arrive at
the patient’s side may provide 2 minutes of CPR before checking the cardiac
arrest rhythm and attempting defibrillation (Class 2b). It is not known whether the
neurologically intact survival rate will increase if EMS personnel perform the CPR
according to the new recommendations of electrical therapies.
Methods: The JCS-ReSS investigated the effect of the change in electrical ther-
apies (2 minutes of CPR before checking the cardiac arrest rhythm, and 1 shock
followed immediately by 2 minutes of CPR). Data of patients with out-of-hospital
cardiac arrest from the all-Japan Utstein Registry of the Fire and Disaster Man-
agement Agency were analyzed. The primary end point was favorable neurologi-
cal outcome at 30 days after out-of-hospital cardiac arrest, defined as a Glasgow-
Pittsburgh cerebral-performance category (CPC category) of 1 or 2. The sec-
ondary end point was survival at 30 days after out-of-hospital cardiac arrest, de-
fined as a CPC category of 1, 2, 3, or 4.
Results: Of the 93,540 patients with witnessed out-of-hospital cardiac arrest due
to cardiac etiology, 10,596 patients with an age of 15 years and over, with no
bystander CPR, and with shockable cardiac arrest rhythm on EMS arrival at pa-
tients side were included; 4,003 received defibrillation procedures according to
the 2000 guidelines (the 3-shock group), 4,359 received defibrillation procedures
according to the 2005 guidelines (the 1-shock group).
The 1-shock group had higher proportions of 30-day neurologically intact survival
than the 3-shock group in among all patients in the study (19.4% vs. 13.1%;
p<0.0001). A multiple logistic-regression analysis showed that the adjusted odds
ratio for 30-day neurologically intact survival after 1-shock procedures was 1.67
(95% CI, 1. 48 to 1.89, p<0.0001).
Conclusions: The defibrillation procedures of the 2005 guidelines are superior
to those of the 2000 guidelines in terms of neurological benefit.

1357 Early induction of veno-arterial extracorporeal
membrane oxygenation in patients with shock before
cardiac arrest

M. Kobayashi1, E. Kagawa1, K. Dote1, M. Kato1, S. Sasaki1,
Y. Nakano1, M. Kajikawa1, A. Higashi1, K. Itakura1, I. Inoue2.

1Hiroshima City Asa Hospital, Hiroshima, Japan; 2Hiroshima City Hospital,
Hiroshima, Japan

Purpose: Veno-arterial extracorporeal membrane oxygenation (ECMO) could
rapidly provide temporary circulatory assistance for patients complicated with
shock or cardiac arrest. However, the optimal timing of initiation of ECMO is still
unclear. The patients complicated with shock may frequently develop to cardiac
arrest. We have studied the efficacy of ECMO in patients with shock in the com-
parison of the presence or absence of cardiac arrest. The results demonstrated
that the early induction of ECMO may be useful for the patients with shock without
cardiac arrest.
Methods: We conducted a retrospective study at two regional tertiary care cen-
tres. We divided the patients into two groups on the basis of more than one
occurrence of cardiac arrest (CPA group) or absence of cardiac arrest (Shock
group) before the initiation of ECMO. We assessed survival rate of patients with

two groups by using the Kaplan-Meier method. Shock patients may become PEA
(pulseless electrical activity). We compared the patients of Shock group with CPA
group whose initial recorded rhythm was PEA as sub analysis.
Results: Of the 149 adult patients enrolled, 29 (19%) were assigned to the Shock
group, and the remaining 120 patients to the CPA group. There was no significant
difference in the baseline characteristics, age and sex. The incidence of myocardi-
tis was significantly higher in Shock group than in the CPA group (31% vs. 3%,
P<0.01). The rate of weaning from ECMO (72% vs. 42% P<0.01), 30-day survival
(65% vs. 24%, P<0.01), 365-day survival (62% vs. 20%, P<0.01), and favourable
neurological findings (58% vs. 19%, P<0.01) in the Shock group were signifi-
cantly higher than in the CPA group. Survival analysis revealed a higher 365-day
survival in the Shock group (log lank P<0.01). Stepwise Cox proportional hazard
regression analysis revealed that induction of CPA (OR 1.68, 95%Cl 2.42-1.25)
were independent predictors of 365-day survival. Of the 89 adult patients enrolled
sub analysis, 60 (68%) were assigned to the CPA-PEA group. The incidence of
myocarditis was significantly higher in Shock group than in the CPA-PEA group
(31% vs. 5%, P<0.01). The incidence of pulmonary embolism was lower in Shock
group (3% vs. 28%, P<0.01). The similar findings were observed in the rate of
weaning from ECMO, favourable neurological findings, 30-day survival, 365-day
survival, survival analysis and multivariate analysis.
Conclusions: These results suggest that early circulatory support with ECMO
may be useful for the treatment in patients with shock before cardiac arrest.

1358 Should we open the occluded coronary artery in
patients with refractory cardiac arrest of acute
coronary syndrome using extracorporeal membrane
oxygenation and percutaneous coronary intervention?

E. Kagawa1, K. Dote1, M. Kato1, S. Sasaki1, Y. Nakano1,
M. Kajikawa1, A. Higashi1, K. Itakura1, I. Inoue2, T. Kawagoe2. 1Hiroshima City
Asa Hospital, Hiroshima, Japan; 2Hiroshima City Hospital, Hiroshima, Japan

Purpose: Veno-arterial extracorporeal membrane oxygenation (ECMO) provides
rapid temporary circulatory support for patients with refractory shock or cardiac
arrest, enabling us to perform subsequent therapeutic interventions. We tested
the hypothesis that an opened coronary artery results in improved outcomes.
Methods: We conducted a retrospective study at regional tertiary care hospitals.
Patients with refractory cardiac arrest of acute coronary syndrome who failed to
respond to conventional cardiopulmonary resuscitation (CPR) and who under-
went ECMO were enrolled. We divided them into the percutaneous coronary in-
tervention (PCI) group and non-PCI group (wherein no PCI was performed), and
assessed tem for weaning from ECMO, 30-day survival, and favourable neurolog-
ical outcomes. We plotted a 365-day Kaplan-Meier survival analysis curve. Mul-
tivariate analysis was done to assess the independent predictors of the 365-day
survival.
Results: IN total, 47 and 21 patients belonged to the PCI and non-PCI group,
respectively. Emergency coronary angiography and mild hypothermia was per-
formed in 63 and 20 patients, respectively. The baseline characteristics did not
differ between the 2 groups. The main reasons for not performing PCI were
thrombolysis in myocardial infarction 3 flow that made PCI of the culprit lesion
difficult and/or multi-vessel disease. The time interval from collapse to initiation
of CPR was significantly shorter in the PCI group than in the non-PCI group
(1 [IQR 0-1] min vs. 1 [0-8] min, P=0.04). Total collapsed duration was signifi-
cantly shorter in PCI group than non-PCI group (56 [IQR 41-67] min vs. 32 [19-
58] min, P<0.01). The rates of weaning from ECMO (62% vs. 24%, P<0.01),
and favourable neurological outcomes (30% vs. 5%, P=0.03) were significantly
higher in PCI group than in non-PCI group. All patients treated with PCI achieved
return of spontaneous heart-beat (ROSB); thus, the rate of ROSB was signif-
icantly higher in PCI group than in non-PCI group (100% vs. 57%, P<0.01).
Survival rates improved survival in PCI group as compared to those in non-PCI
group (30% vs. 5%, P<0.01). Multivariate analysis showed that PCI was an in-
dependent predictor of 365-day survival (odds ratio 1.39 (95%CI 1.64-32.68),
P=0.03).
Conclusions: PCI with ECMO was feasible, effective for ROSB, and may improve
survival in refractory cardiac arrest.

1359 Therapeutic hypothermia, QT prolongation and
ventricular tachyarrhythmias in patients after out of
hospital CPR

R. Dragu, M. Kapeliovich, H. Hammerman, D. Aronson, R. Zukermann.
Rambam Health Care Campus, the Technion, Israel Institute of

Technology, Dept of Cardiology, Haifa, Israel

Purpose: It has been demonstrated that hypothermia can be associated with pro-
longation of the corrected QT interval (QTc), which is a known risk for ventricular
tachyarrhythmias. The aim of the study was to assess the prevalence of QTc pro-
longation due to mild therapeutic hypothermia (MTH) and the prognostic implica-
tions on recurrent ventricular tachyarrhythmias (ventricular tachycardia/fibrilation)
in patients after out of hospital CPR due to sudden cardiac arrest (SCA).
Methods: We studied 75 patients admitted to ICCU due to SCA. Forty one pa-
tients (54.7%) were treated with MTH. QT interval and serum electrolytes on ad-
mission and after 6, 12, 24 and 48 hours were measured. QTc was calculated
using Bazett’s formula. Logistic regression models were used to evaluate the re-
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lationship between QTc prolongation and development of ventricular tachyarryth-
mias.
Results: The QTc at 6, 12, 24 and 48 hours in the MTH and non-MTH groups
were: 512±70 and 476±49 (p=NS), 527±59 and 467±37 (p=0.001), 520±66
and 466±67 (p=0.006), 476±57 and 460±48 (p=NS), respectively. There were
no statistical significant differences between the groups regarding serum elec-
trolytes levels in the same time period. During the first 72 hours of hospitaliza-
tion 4 patients (9.8%) in the MTH group and 16 (48.5%) in the non-MTH group
suffered ventricular tachyarrhythmias (p=0.0001). The odd ratios for ventricular
tachiarrythmia in the hypothermia group as compared with the non-hypothermia
group was 0.11 (95% CI 0.03-0.39, p<0.001). After adjusting for age, gender,
acute myocardial infarction, electrolytes, left ventricular systolic function and QTc
at 12 and 24 hours, MTH remained strongly related to a reduced occurrence of
ventricular tachyarrhythmias [OR=0.02 (95%CI 0.01-0.237; p=0.002)]. There was
no difference in mortality during ICCU stay between the two groups.
Summary: Our results suggest that QTc prolongation due to mild therapeutic
hypothermia is not arrythmogenic and, for out of hospital CPR due to SCA, this
therapeutic strategy may protect against ventricular tachyarrhythmias.

1360 ECG changes in patients treated with mild hypothermia
after cardio-pulmonary resuscitation for out-of-hospital
cardiac arrest

R. Schneider, S. Zimmermann, W.G. Daniel, S. Achenbach. University
of Erlangen-Nuremberg, Department of Cardiology and Angiology,

Erlangen, Germany

Background: Mild therapeutic hypothermia improves neurologic outcome in pa-
tients after resuscitation. Under hypothermia, changes in the 12-lead ECG are
observed. However, the effect of mild therapeutic hypothermia on parameters of
the 12-lead ECG has not yet been systematically investigated.
Methods: In consecutive patients admitted after succesful out-of-hospital cardiac
arrest due to ventricular fibrillation or asystole, hypothermia (33-34°C) was in-
duced for 24 hours via an intravenous cooling catheter. After the cooling period,
controlled rewarming (0.2°C/h) was started to re-establish normothermia. On ad-
mission to hospital, during hypothermia and after rewarming a 12-lead ECG was
recorded and the following parameters were determined: heart rate, PQ interval,
QRS period and heart-rate-corrected QT interval.
Results: 68 patients were included (49 male, 19 female). The mean age was
65.0±12.5 years. During hypothermia, heart rate decreased significantly from
87.1±21.1/min to 72.3±20.3/min (p<0,001). PQ interval did not change signif-
icantly (167.2±23.0 ms vs. 171.4±39.2 ms during hypothermia). Compared to
the time of admission to hospital, QRS duration decreased during hypothermia
significantly from 128.6±31.5 ms to 119.2±26.0 ms (p=0,025) and continued to
decrease during the period of rewarming (109.9±27.7 ms, p<0.01). The heart-
rate-corrected QT interval showed a signficant prolongation during hypothermia
from 480.3±50.4 ms to 521.2±46.9 ms (p<0,001) and a shortening after rewarm-
ing to 473.7±45.4 ms.
Conclusions: Therapeutic hypothermia leads to significant prolongation of the
heart-rate-corrected QT interval. This effect must be considered in patients after
cardio-pulmonary resuscitation to avoid misinterpretation of the ECG concerning
the cause of cardiac arrest.

1361 Superiority of a novel index, regional brain oxygen
saturation, for neurological prognostication after out of
hospital cardiac arrest

N. Ito1, S. Nanto2, K. Nagao3, K. Nishiyama4, A. Tsuruoka1,
Y. Kurozumi1, H. Sawano1, Y. Doi1, T. Kai1, T. Hayashi1. 1Osaka

Saiseikai Senri Hospital, Suita, Japan; 2Osaka University Graduate School of
Medicine, Suita, Japan; 3Surugadai Nihon University Hospital, Tokyo, Japan;
4Kyoto University Graduate School of Medicine, Kyoto, Japan

Background: There is no time to consider whether or not we should perform
emergency post-cardiac-arrest interventions (PCAI) in cardiac arrest on arrival
(CAOA) patients (pts). If an agile and reliable index could prognosticate neurolog-
ical outcome, it would help to determine PCAI strategies as quickly as possible.
Base Excess (BE) and lactate were used as conventional indexes for prognosti-
cation of out of hospital cardiac arrest (OHCA) pts, however it was reported their
positive predictable values (PPV) were not 100% and it took time to obtain these
results, because it was difficult to take a blood sample. So we focused on noninva-
sive regional brain oxygen saturation (rSO2), which efficiency of prognostication
after coronary bypass surgery was reported, and compared it with conventional
indexes.
Methods: Of the 153 consecutive OHCA pts, 82 non-trauma CAOA pts (mean

Abstract P1363 – Table 1. MPAs for monocyte subsets

MPAs (per μl) AHF (n=44) SHF (n=38) SCD (n=38) HC (n=29) p Value*

Total MPA 129.6 (93.2–159.0) a,b,c 87.5 (59.2–121.0) d,e 70.2 (45.0–97.6) 62.0 (48.2–78.5) <0.001
MPA-Mon1 93.3 (74.8–133.7) a,b,c 69.2 (45.0–101.7) d,e 52.3 (35.1–76.0) 48.2 (34.7–69.3) <0.001
MPA-Mon2 15.9 (8.9–25.3) a,b,c 8.6 (4.8–12.5) d,e 4.5 (2.8–8.7) 7.0 (2.6–9.5) <0.001
MPA-Mon3 8.5 (6.1–17.4) 8.9 (6.4–12.0) 8.9 (5.8–11.1) 7.3 (4.4–9.8) 0.067

Values expressed as median (interquartile range). *Calculated by Kruskal-Wallis. Tukey post hoc analysis on log transformed data: a = AHF vs SHF p<0.05, b = AHF vs SCD p<0.001, c = AHF vs HC
p<0.001, d = SHF vs SCD p<0.05, e = SHF vs HC p<0.05.

age: 71, male: 53 pts) were prospectively included. rSO2 was measured using
a near-infrared spectroscopy device (INVOS, Somanetics, USA) placed over the
skin of forehead immediately after hospital arrival, simultaneously with measure-
ments of BE and lactate. The primary endpoint was defined as good neurological
outcome at hospital discharge according to the "Utstein style" guideline.
Results: Within 3 minutes after hospital arrival, we were able to measure rSO2 to
all pts. Despite the best available therapy, all pts (n=51) with rSO2 ≤25% (optimal
cutoff) showed poor neurological outcome at hospital discharge (PPV=100%).
The area under the curve (AUC) for predicting poor neurological outcome for rSO2
was significantly larger than that for BE or for lactate (table).

Conclusion: Compared with conventional indexes, rSO2 is more an agile and
reliable index for neurological prognostication after OHCA, concerning specificity,
PPV and AUC.
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P1366 Increased formation of monocyte-platelet aggregates
is confined to specific monocyte subsets in heart
failure

B.J. Wrigley, L.D. Tapp, B. Pamukcu, E. Shantsila, G.Y.H. Lip.
University of Birmingham Centre for Cardiovascular Sciences,

Birmingham, United Kingdom

Purpose: Monocyte-platelet aggregates (MPAs) are a marker of platelet acti-
vation and their numbers are increased in thrombotic states. Aggregation with
platelets also regulates monocyte activity related to inflammation, fibrinolysis and
tissue repair. Heart failure (HF) is an inflammatory process with an increased
risk of thrombosis but it is unknown whether MPA formation is increased in this
condition.
Methods: Patients with acute HF (AHF) were compared to stable (HF) and
two controls: stable coronary disease without HF (SCD) and healthy (HC).
All HF patients had an underlying ischemic etiology. Exclusion criteria in-
cluded ACS and other inflammatory conditions. Monocytes are heterogenous
and consist of three distinct subsets that can be discriminated by their surface
marker expression: CD14+CD16-CCR2+ (Mon1), CD14+CD16+CCR2+ (Mon2)
and CD14lowCD16+CCR2- (Mon3). Total MPA count and MPAs within each sub-
set (MPA-Mon1, MPA-Mon2, MPA-Mon3) were measured by flow cytometry by
the expression of platelet surface marker CD42a on monocytes.
Results: AHF patients had significantly higher total MPAs, MPA-Mon1 and MPA-
Mon2 compared with SHF and controls (Table). SHF patients had significantly
higher total MPAs, MPA-Mon1 and MPA-Mon2 compared with controls. There
were no significant differences in MPA-Mon3 between the groups.
Conclusions: This demonstrates for the first time that HF is associated with in-
creased numbers of MPAs and this increase is confined to monocytes from sub-
sets Mon1 and Mon2. Patients admitted with AHF have significantly higher MPA
counts than those with more stable disease. MPAs may therefore be important as
a marker of the hypercoaguable state seen in HF and may also reflect a patho-
physiological mechanism for the regulation of monocyte activity in HF.
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P1367 Epigenetic regulation of cell adhesion and cell
communication pathways by the histone
methyltransferase Ezh2 in human endothelial cells

H. Dreger1, S. Meiners2, A. Weller1, A. Ludwig1, V. Stangl1,
G. Baumann1, K. Stangl1. 1Charite - University Medicine Berlin,

Campus Mitte, Department of Cardiology and Angiology, Berlin, Germany;
2Comprehensive Pneumology Center (CPC), Helmholtz-Zentrum, Munich,
Germany

Purpose: Epigenetic modifications such as DNA and histone methylation have
long-term effects on the expression of affected genes. Polycomb group (PcG) pro-
teins are key regulators of the human epigenome and form so called Polycomb
repressive complexes (PRC). A crucial subunit of PRC2 is the histone methyl-
transferase Enhancer of zeste homolog 2 (Ezh2). Ezh2 mediates (tri-)methylation
of lysine 27 in histone 3 (H3K27me3) which results in long-term suppression of
adjacent genes. Several previous studies identified an essential role for Ezh2 in
differentiation processes of human stem cells. In contrast, little is known about
Ezh2 target genes in differentiated cells. Interestingly, a recent study showed im-
paired "tube formation" after siRNA-mediated knock down of Ezh2 in human um-
bilical vein endothelial cells (HUVEC) in Matrigel assays. As this finding suggests
a functional relevance of Ezh2 in differentiated endothelial cells, the aim of our
recent study was to identify Ezh2 target genes in endothelial cells.
Methods and results: As a first step, we performed ChIP-on-chip experiments
(i.e., chromatin immunoprecipitation using a H3K27me3 antibody followed by a
whole genome promoter gene array) and identified 5585 genes whose promot-
ers were associated with H3K27me3 in endothelial cells. Next, we transfected
HUVEC with siRNA directed against Ezh2. 72 hours after transfection, Ezh2 ex-
pression was reduced by 70% on the mRNA level and virtually absent on the pro-
tein level in immunoblots. Whole genome expression arrays identified 964 genes
that were regulated by more than twofold 72 hours after knock down of Ezh2.
Taken together, our experiments identified 276 genes that were associated with
H3K27me3 in ChIP-on-chip experiments and whose expression was upregulated
by more than twofold after knock down of Ezh2. Among them, genes associated
with the GO terms "cell communication" (e.g., FGF, IGF, interleukin 1-beta, TGF-
alpha and Wnt5b) and "cell adhesion" (e.g., integrin 9-alpha and cadherin 13)
were significantly overrepresented (p<0.01).
Conclusion: Combining ChIP-on-chip and mRNA expression arrays, we were
able to identify 276 putative target genes of Ezh2 in endothelial cells. Bioinformat-
ical analysis revealed a GO term pattern which suggests epigenetic regulation of
cell adhesion and cell communication processes by Ezh2 in endothelial cells.

P1368 Coronary flow reserve and myocardial perfusion in
type 2 diabetic patients without obstructive coronary
artery disease

P. Gargiulo, C. D’amore, C. Marciano, G. Savarese, L. Casaretti,
F. Musella, F. Lo Iudice, I. Fabiani, A. Parente, P. Perrone Filardi.

University of Naples Federico II, Dpt of Clinical Medicine, Cardiovascular &
Immunological Science, Naples, Italy

Purpose: To assess coronary microvascular function and myocardial perfusion
in type 2 diabetic (DM 2) patients without Coronary Artery Disease (CAD).
Methods: 20 type 2 diabetic patients (10 men; age 62.5±10.7 years) underwent
coronary angiography, single photon emission computed tomography (SPECT),
transthoracic echocardiographic Coronary Flow Reserve (CFR) and Cold Pres-
sor Test (CPT) within 1 week, and were compared to 19 age-matched non-
diabetic patients (10 men; age 59.2±9.8 years) who underwent coronary angiog-
raphy, CFR and CPT. CFR reflects primarily endothelium-independent vasodila-
tion, while CPT reflects endothelium-dependent vasodilation. All patients had no
angiographically significant CAD.
Results: CPT was significantly lower in patients with DM 2 compared to patients
without DM 2 (1.42±0.22 vs 1.71±0.36; p=0.005); CFR was not significantly dif-
ferent in diabetic patients and non diabetics (2.46±0.76 vs 2.79±0.56; p=0.13).
However, at SPECT only 5 diabetic patients (3 of them with impaired FR) showed
mild inducible ischemia (summed difference score >3 and <7), whereas normal
perfusion at rest and pharmacological stress was observed in the remaining 15
patients. Additionally, there was a significant Pearson’s correlation test between
CPT and fasting glycemia in the same day (r=0.345; p=0.03).

Conclusions: Type 2 diabetic patients without CAD show significantly impaired
endothelial function compared to non diabetic patients without CAD, which corre-

lates to fasting glycemia whereas no correlation was found between glycosylated
hemoglobin and either CPT or CFR. However, myocardial perfusion is normal in
the majority of them (15/20). These data should foster follow-up studies to evalu-
ate the prognostic impact of impaired CFR and CPT in these patients.

P1369 Levels of soluble receptor for advanced glycation
end-products are related with arterial stiffening,
albuminuria and glomerular filtration rate in essential
hypertensive subjects

K. Dimitriadis, C. Tsioufis, M. Poulakis, M. Giakoumis, I. Andrikou,
K. Kintis, D. Flessas, C. Stefanadis. First Cardiology Clinic, University of
Athens,Hippokration Hospital, Athens, Greece

Purpose: Emerging evidence implicates the soluble receptor for advanced glyca-
tion end-products (sRAGE) in the development of vascular disease, while arterial
stiffening, urinary albumin excretion and impaired renal function are associated
with atherosclerosis progression. In the present study, we investigated the inter-
relationships of sRAGE with urinary albumin excretion, expressed as the albumin
to creatinine ratio (ACR), estimated glomerular filtration rate (eGFR) and arterial
stiffness in essential hypertensives.
Methods: Our population consisted of 320 newly diagnosed untreated non-
diabetic patients with stage I to II essential hypertension [192 men, mean age=52
years, office blood pressure (BP)=145/93 mmHg]. In all participants, ACR val-
ues were determined as the mean of two non-consecutive morning spot urine
samples and aortic stiffness was evaluated on the basis of carotid to femoral
pulse wave velocity (PWV), by means of a computerized method (Complior SP).
Moreover, eGFR was assessed using the Modification of Diet in Renal Disease
equation and venous blood sampling was performed for estimation of sRAGE
concentrations. The distribution of sRAGE was split by the median (1060.1 pg/ml)
and accordingly subjects were stratified into those with high and low values.
Results: Patients with low sRAGE (n=164) compared to those with high sRAGE
values (n=156) had greater body mass index (29.7±4.5 vs 27.1±2.5 kg/m2,
p<0.05) and 24-h systolic BP (139±8 vs 131±6 mmHg, p=0.001), while did
not differ regarding metabolic profile (p=NS for all). Moreover, patients with
low sRAGE compared to those with high sRAGE levels exhibited higher ACR
(50.56±14.3 vs 20.75±15.5 mg/g, p=0.011) and PWV (9±1.7 vs 7.5±1.2 m/sec,
p<0.0001), whereas had lower eGFR (65.9±7.2 vs 92.6±9.1 ml/min/1.73m2,
p<0.05), independently of confounders. In the total population, sRAGE was as-
sociated with body mass index (r= -0.245, p=0.006), waist to hip ratio (r= -0.462,
p<0.0001), 24-h pulse pressure (r= -0.371, p=0.001), ACR (r= -0.274, p=0.019),
eGFR (r=0.236, p=0.03) and PWV (r= -0.401, p<0.0001). Multiple regression
analysis revealed that body mass index, 24-h systolic BP, ACR and PWV were
the independent predictors of sRAGE (R2=0.57, p<0.0001).
Conclusions: In essential hypertension, decreased sRAGE levels are associated
with increased PWV, pronounced albuminuria and impairment of renal function.
Moreover, the close relation of sRAGE with arterial stiffening, ACR and eGFR,
supports the potent role of sRAGE in renal and vascular atherosclerotic disease
progression.

P1370 The impact of intramuscular infusion of
erythropoietin and lin/sca1+ progenitor cells in limb
perfusion in a murine model of hind-limb ischemia

G. Vogiatzi, D. Tousoulis, A. Briasoulis, A. Valatsou, C. Antoniades,
N. Memos, A. Kataki, A. Pantopoulou, D. Perrea, C. Stefanadis.

Hippokration Hospital, University of Athens, 1st Department of Cardiology,
Athens, Greece

Purpose: Angiogenesis is the production of a primitivevascular network from pro-
genitor cells. We investigated whether mobilizationof hematopoietic cells by ery-
thropoietin (EPO) or direct intramuscular infusionof enriched hematopoietic cells,
improves limb perfusion in a murine model ofhind-limb ischemia.
Methods: Wild type C57BL/6 male mice underwent unilateralhind-limb ischemia
and divided in four groups to receive normal saline (0.2mlfor 5 days, IM) (control
group), or EPO (400IU/kg for 5 days IM or a IMinjection of 0.5×105–1×106 cells,
or both of cells andEPO. Bilateral hind-limb perfusion was estimated by laser
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Doppler on days 0, 7and 28. Lin-/sca+ cells (isolated by magnetic bead sep-
aration) were analyzed byflow cytometry. Lineage positive cells were depleted
by labelling with lineagespecific antibodies. Sca-1+ were selected by anti-FITC
microbeads and cultured for4-7 days. Endothelial progenitors were identified by
double immunostaining.
Results: Ischemic/non ischemic ratio of blood flow inday 0 was the same in all
groups. Blood flow increased in the three groupscompared to the control group
in day 7 and this elevation was maintained in day28 (0.67±0.03 forcontrol group,
0.82±0.07 for EPO group, 1.15±0.3 for cells group and 1.01±0.2for EPO-cells
group, p<0.05). Blood flow increased in cells group and EPO-cells group com-
pared to EPO group (p=0.001). However,there was no difference in blood flow
between cells group and EPO-cells groupin days 7 and 28 (p=NS).
Conclusions: Directinfusion of EPO and lin/sca1+progenitor cells improves
blood flow in ischemic limbs even though their combination did not show fur-
therimprovement. These findings reiterate the direct vasculogenic and indirect-
paracrine effects of both hematopoietic progenitor cells and erythropoietin onva-
sculature after vascular injury.

P1371 Shock waves treatment of obliterative lower limb
arteriopathy

M.M. Ciccone1, M. Gesualdo1, A. Zito1, P. Scicchitano1,
G. Mitacchione1, F. Monitillo1, C. Di Teo1, R. Carbonara2 ,
A. Notarnicola3, B. Moretti3. 1University of Bari, Department of

Cardiology, Bari, Italy; 2Section of Internal Medicine, University of Bari, Bari,
Italy; 3Department of Orthopedics, University of Bari, Bari, Italy

Shock Wave (SW) therapy seems to improve endothelial function by increasing
Nitric Oxide production. The aim of our study is to evaluate the effects of SW ther-
apy in patients suffering from Peripheral Artery Disease (PAD). 22 consecutive
patients were enrolled in this study, randomized to two groups: controls (10 pa-
tients, 68±12 yrs) and active SW-treatment group (12 patients, 67±9 yrs). Inclu-
sion criteria were: age >40 years; a diagnosis of PAD; optimized medical therapy;
ABI < 0.9. Exclusion criteria included: neoplasia and inflammation in the affected
field; coagulation diseases and/or anticoagulant therapy; pregnancy. SW therapy
was managed using the Minilith SL1 litotriptor, in association with an ultrasound
guide able to detect the target area using B-mode technique and a 7.5 MHz con-
vex probe, emitting 2000 impulses with an Energy Flux Density of 0.03 mJ/mm2.
As compared with control patients, treated patients more frequently suffered from
dyslipidemia, with higher Total and LDL-cholesterol values than controls, these
values being statistically significant (p<0.014 and p<0.007, respectively). De-
spite their history of hypertension, both groups had well controlled blood pressure.
There were no significant differences between the concomitant medication regi-
mens; optimal medical therapy was planned for each patient to reduce the inci-
dence of risk factors and basal organic diseases on the management of our study.
The variation of the degree of stenosis between the two groups before and after
treatment was statistically significant (p<0.001). Using Fisher’s Test to assess
the proportion of class 3/4, an important (p<0.001) improvement in the Fontaine
Class of PAD was observed in SW-treated patients: reduction in Pre-Post Class:
SW-treated 12 (63%) vs controls 0 (0%) p<0.001. This result was confirmed by
analyzing the "march autonomy" of the patients: Delta (difference between be-
fore/after SW therapy) pain-free walking in treated patients was 76±46 meters
vs 0±0 meters in controls (p<0.001). Moreover, the score on the pain-free scale
(present=2, reduced=1; absent=0) showed a significantly higher pain reduction
in treated patients than controls (p<0.001). Although the POST-PRE Total ABI
did not reach statistical significance (p 0.17), there was a trend toward an im-
provement of the Ankle-Brachial Index in SW-treated patients as compared with
controls. Our study demonstrates that in patients suffering from PAD, Shock Wake
Therapy has an impact on the natural clinical history of the disease, improving the
quality of life and health conditions of these patients.

P1372 Direct intramuscular infusion of lin-/sca1+ progenitor
cells improves perfusion and neovasculogenesis

G. Vogiatzi, D. Tousoulis, A. Briasoulis, A. Valatsou, P. Nikolopoulou,
K. Papaxoinis, A. Pantopoulou, N. Papageorgiou, D. Perrea,
C. Stefanadis. Hippokration Hospital, University of Athens, 1st

Department of Cardiology, Athens, Greece

Purpose: It is well known that bone marrow derived progenitorcells promote post-
natal neovascularization, therefore providing a potentialtherapeutic option for is-
chemic diseases. In this study we investigatedwhether direct intramuscular infu-
sion of enriched hematopoietic cells, improvedlimb perfusion in a murine model
of hind limb ischemia.
Methods: Wild type C57BL/6 male mice underwent unilateral hind-limb ischemia,
were divided in three groups (n=12/group) and received a single intramuscular in-
jection of 1×106 Lin-/sca+ cells, or granulocyte colony-stimulating factor (G-CSF)
for 7 days ornormal saline. Each group Mice underwent laser Doppler perfusion
imaging aftersurgery on days 0, 7and 28 for the estimation of the bilateral hind-
limbperfusion. Muscle tissuesections were stained with rat anti-CD31antibody.
Capillaries and arterioles inthe ischemic areas were counted with confocal mi-
croscopy at day 28.
Results: The ischemic/non ischemic ratio wassignificantly increased in ischemic
limbs of cell- and G-CSF-treatedmice versus control mice at 7 days (p<0.05 vs

control), which was maintainedat 28 days (p<0.05 vs control) only in the cell-
treated group. There was nosignificant increase of ischemic/nonischemic ratio in
the cell-treated micecompared with G-CSF at day 7 or day 28 (p=NS). Capillary
density was increasedin the cell-treated group compared to G-CSF-treated group
and control (2.67±0.44 vs 1.6±0.39 vs 0.71±0.59 cap/cm2 p<0.05).No differ-
ence in the capillary density between the G-CSF-treated and thecontrol group
was observed.
Conclusions: Direct intramuscular infusion oflin-/sca+ significantly improved
blood flow and vasculogenesis compared withG-CSF and saline treatment. Di-
rect intramuscular infusion of bone marrowderived or endothelial progenitor cells
but not cell mobilization with G-CSFincreased blood flow and vasculogenesis in a
murine model of limb ischemia.

P1373 Disassociation between aortic stiffness and wave
reflections

T. Papaioannou1 , C. Vlachopoulos1, A. Protogerou2,
N. Ioakeimidis1, I. Dima1, K. Aznaouridis1, K. Baou1,
C. Stefanadis1. 1University of Athens, Faculty of Medicine, 1st

Department of Cardiology, Hippokration Hospital, Athens, Greece; 2University of
Athens, Faculty of Medicine, 1st Department of Propaedeutic Medicine, Laiko
Hospital, Athens, Greece

Increased wave reflection and arterial stiffness are independent determinants of
cardiovascular (CV) risk, with arterial stiffness being a strong independent predic-
tor of CV mortality in several populations. Although arterial stiffness and wave re-
flection levels are positively correlated, an inverse negative relationship between
them is often observed, referred as "disassociation". The extent and the determi-
nats of this disassociation are unclear. Aim of the study was to identify the extent
and the physiological determinants of the disassociation between wave reflec-
tions and arterial stiffness and also to assess its possible relation with CV risk.
Methods: 415 subjects (mean age: 45.9±10.8 yrs, 191 untreated hypertensive
and 224 normotensive). Wave reflections and aortic stiffness were assessed by
aortic augmentation index (AIx; radial tonometry and use of transfer functions)
and carotid-to-femoral pulse wave velocity (PWV), respectively. Heart Score®

was aslo calculated for each subject. The population was divided according to
percentiles of PWV values, providing 10 incremental levels of PWV which were
assigned to each subject. Similarly, the population was classified according to AIx
percentiles, which again provided 10 incremental levels. Two ordinal variables in-
dicating each subject’s PWV and AIx levels were constructed; PWV-Level and
AIx-Level respectively, each ranging from 1 to 10. Then, for each subject a "Dis-
association" Score ranging from -9 to +9 was calculated as the difference between
PWV and AIx level per subject.
Results: Almost 15% of the population had a remarkable disassociation between
AIx and PWV with a Score < -5 or >5. Multivariate regression analysis revealed
that females were associated with a greater difference between levels of PWV
and AIx (dissasociation score) than males, with PWV being higher than AIx level.
Higher values of heart rate, timing of wave reflections, mean blood pressure and
body height were independently and positively related with a greater "dissasoci-
ation" between AIx-PWV (p<0.05). Finally, a higher "Disassociation" Score was
related with greater CV risk as assessed by the Heart Score® (r=0.28, p<0.001).
Conclusion: Almost 15% of the study population presented medium to high dis-
association Scores. More importantly, a higher "disassociation" was significantly
related with increased CV risk. The clinical utility of "Disassociation" between ar-
terial stiffness and wave reflections worths further investigation in future studies
or in meta-analysis of follow-up clinical data.

P1374 Autonomous Granulocyte Colony-Stimulating Factor
(G-CSF) signalling promotes arteriogenesis in a
murine model of hindlimb ischemia

S. Eligehausen1, S. Schimanski2, M. Heil2, J. Poeling2,
N. Lachmann1, S. Nikol1, J. Waltenberger1, R. Klocke1. 1University

Hospital, Muenster, Germany; 2Max Planck Institute for Heart and Lung
Research, Bad Nauheim, Germany

Impaired blood supply caused by progressive stages of the systemic inflamma-
tory disease atherosclerosis can evoke compensatory collateral artery growth (ar-
teriogenesis) and capillary sprouting (angiogenesis). However, both processes
are usually insufficient in patients, particularly those suffering from atherosclero-
sis superimposed by comorbidities such as diabetes mellitus. Treatment with the
recombinant cytokine granulocyte colony-stimulating factor (rhG-CSF) has been
demonstrated to promote arteriogenesis and angiogenesis in animal models of is-
chemia. Nevertheless, the mechanisms underlying these effects are insufficiently
understood. Furthermore, it is not known whether autonomously stimulated G-
CSF signalling is significantly involved in arteriogenesis and angiogenesis. In the
present investigation it was demonstrated by Laser Doppler Perfusion Imaging
(LDPI) that deficient G-CSF signalling in G-CSF knockout (KO) mice was associ-
ated with an impairement (a delay) of blood flow recovery following surgical induc-
tion of hindlimb ischemia, not seen in wildtype (WT) mice. This delay was com-
pletely abrogated by the application of rhG-CSF suggesting that autonomously
activated G-CSF signalling, although playing a significant role in arteriogenesis,
does not affect the development and characteristics of preformed collateral arter-
ies. In agreement with these findings, collateral arteries in ischemic hindlimbs of
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G-CSF KO mice had smaller calibers and thinner vessel walls than those in is-
chemic WT hindlimbs. Elevated serum levels of endogenous G-CSF in WT mice
following induction of hindlimb ischemia suggest a potential role of mobilized bone
marrow-derived cells in G-CSF promoted arteriogenesis. Therefore, peripheral
blood of G-CSF KO and WT mice subjected to hindlimb ischemia induction is cur-
rently being analyzed by surface marker-based FACS to determine proportions
of monocytes (CD11b) and subpopulations of endothelial/hematopoietic progen-
itors (CD105, Sca1, Flk-1 and CD34) as these are putatively involved in arte-
riogenesis. Irrespective of the origin of cells facilitating arteriogensis, i.e. bone
marrow-derived or resident, their proliferation, differentiation and/or paracrine ac-
tivities are possibly responsible for the pro-arteriogenic effect of autonomous G-
CSF signalling and are therefore currently being investigated with respect to their
G-CSF dependency. In conclusion, autonomous G-CSF signalling unequivocally
promotes arteriogenesis. The mechanism remains to be clarified.

P1375 Acute changes of glucose and insulin levels during
oral glucose tolerance test are related to changes in
arterial stiffness and wave reflection

I. Ikonomidis1, C. Koukoulis1, V. Lambadiari2, F. Spanoudi2 ,
S. Tzortzis1, V. Tritakis1, H. Triantafyllidi1, J. Lekakis1,

G. Dimitriadis2, M. Anastasiou-Nana1. 1University of Athens, Attikon Hospital,
2nd Cardiology Department„ Athens, Greece; 2University of Athens, Attikon
Hospital, 2nd Deparment of Internal Medicine„ Athens, Greece

Hyperglycemia is linked with arterial stiffness, a factor with significant prognostic
value. We investigated whether the acute changes of glucose and insulin levels
during oral glucose tolerance test (OGTT) are related with acute changes in arte-
rial stiffness.
Methods: In 40 consecutive subjects without known diabetes a standard 75-gr
oral glucose tolerance test (OGTT), was performed and glucose and insulin lev-
els were measured at 0, 30, 60, 90 and 120min after glucose loading. At the same
time intervals, we measured the carotid- femoral pulse wave velocity (PWVc) us-
ing the Complior and aortic PWV (PWVa) and augmentation index (AI) using an
oscillometric method (Arteriograph,TensioMed). We categorized patients in those
with normal (n=14) and those with abnormal OGTT.
Results: Taking into account all measurements (n=200) during OGTT, we
found that increasing glucose levels were related with increasing PWVc (r=0.28,
p<0.007) and PWVa (r=0.42, p<0.001) and increasing insulin levels were related
with decreasing AI (r= -0.27, p=0.003) in all patients. Patients with abnormal
OGTT had higher baseline PWVc (10.4±2 vs. 9.1±1.8 m/sec, p<0.05),PWVa
(9.4±1.9 vs. 6.9±1.8 m/sec, p<0.05), AI (24±9 vs. 17±11%, p<0.05), insulin
(14±6 vs. 11±4μU/ml, p<0.05) and glucose (114±26 vs. 93±7 mg/dl, p<0.05)
and similar age sex and BMI than those with normal OGTT (p<0.05).Compared
to baseline, AI was reduced by 44% at 30 min and 17% at 60 min in patients with
normal OGTT (p<0.01) compared to 7.8% and 11% in abnormal OGTT (p=0.7).
Mean insulin levels were increased to in all patients during OGTT, though these
were higher at 90 and 120 min in patients with abnormal than those with normal
OGTT (76 and 55μU/ml vs. 44 and 34 μU/ml, p<0.05). In all patients, the % de-
crease in AI at 30 min was related with the corresponding %increase in insulin (r=
-0.46, p<0.05) but not with % change in glucose. The % increase in glucose lev-
els at 60, 90 and 120 min during abnormal OGTT was related to the % increase in
PWVa (r=0.46, r=0.34, r=0.55, p<0.05), PWVc (r=0.40, r=0.32, r=0.33, p<0.05)
and AI (r=0.36, r=0.34, r= -0.35, p<0.05).
Conclusions: Patients with normal OGTT show an acute decrease in AI related
with the corresponding increase in insulin level likely because of insulin stimula-
tion of endothelial nitric oxide synthesis. During abnormal OGTT, this beneficial
effect of insulin on AI is blunted likely because of insulin resistance and the acute
changes in glucose levels are linked with an increase in arterial stiffness. Thus,
insulin-resistance determines the acute changes of arterial stiffness after post-
prandial hypeglycemia.

P1376 Models of myocardial infarction in large animal
research - A comparison between LAD and LCX
occlusion

L.M. Tilemann, D. Ladage, K. Ishikawa, K.M. Fish, R.J. Hajjar,
Y. Kawase. Mount Sinai School of Medicine, New York, United
States of America

Purpose: Both, LAD as well as LCX occlusions are frequently used models of
myocardial infarction in large animals. Nonetheless, there are little data about
the advantages of either model. In order to provide a rational approach for future
studies, we investigated differences on the course of the cardiac function between
these models.
Methods: 16 female Yorkshire pigs were randomly allocated into two groups to
undergo proximal occlusion of either LAD (LAD group; n=9) or LCX (LCX group;
n=7) with an 1 hour balloon inflation followed by a permanent occlusion with a
stainless steel coil. The positions of the balloons and coils were confirmed by
angiograms. Left and right heart catheterization and echocardiography were per-
formed at 2 days, 1 month and 3 month time points.
Results: Six out of nine (68%) animals survived in the LAD group compared
to five out of seven (71%) in the LCX group. Echocardiography confirmed mo-
tion abnormalities in the anteroseptal and the inferolateral wall, repectively. In the

follow-ups, dP/dt(max) was more consistantly reduced in the LAD group com-
pared to the LCX group (Fig. 1; 1582.4±49.6mmHg/s vs. 2176.0±293.2mmHg/s
at 3 months). Likewise, cardiac output, cardial index and other measures of car-
diac function were lower and more stable in the LAD group.

Figure 1. dP/dt(max) over time.

Conclusions: We have demonstrated feasibility and safety in both our LAD and
LCX models of myocardial infarction. In efficacy trails, a highly and constantly
reduced cardiac function – as was observed after LAD occlusion – can be a
necessary precondition, especially in demonstrating small improvements and in
achieving reliable and reproducible results.
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P1377 Micro RNA-146a represents an important mediator
during vascular remodeling processes

R. Widmer-Teske1, W. Bielenberg1, J.-M. Daniel1, H. Nef2,
H.-H. Tillmanns1, D.G. Sedding1. 1University Hospital Giessen
and Marburg, Medical Clinic I, Cardiology and Angiology, Giessen,

Germany; 2Kerckhoff Clinic, Department of Cardiology, Bad Nauheim, Germany

Background: Micro RNAs (miRNAs) are implicated to regulate mRNA levels of
up to 30% of mammalian genes, comprising key regulators for cellular function in-
cluding proliferation, differentiation and apoptosis. It is now obvious that abnormal
miRNA expression is a common feature of human diseases, however, the miRNA
expression during the development of atherosclerosis and restenosis still remains
elusive. Thus, the aim of this study was to evaluate the regulation and impact of
146a for smooth muscle- and endothelial cell function during the development of
neointimal lesions in vitro and in vivo.
Methods/results: For microarray based expression analysis on regulated miR-
NAs during the development of atherosclerosis and restenosis, aortic arches of
ApoE/LDLr-/- mice 2 weeks (control), 6 and 12 months of age were isolated. The
majority of all miRNAs appeared to be regulated, as well as during neointima
formation in C57BL6/N mice 10 and 21 days after dilation of the femoral artery.
Particularly, miR-146a appeared to be significantly upregulated during atheroscle-
rosis as well as restenosis. Expression studies on isolated primary human vascu-
lar cell types in vitro showed that miR-146a was highly upregulated in endothelial
cells (ECs) and to a lower extent in vascular smooth muscle cells (VSMCs). The
upregulation of miR-146a could be attributed to inflammatory stimuli rather than
mitogenic or apoptotic stimuli. VSMCs and ECs were transfected with miR-146a
inhibitors for further assessment of the functional role of miR-146a resulting in a
highly increased proliferation and total cell count of ECs as assessed by BrdU
incorporation and Wst-1 conversion, respectively. Following miR-146a inhibition,
apoptosis of ECs was significantly reduced as determined by modified TUNEL
staining. In contrast, the knock down of miR-146a in VSMCs led to a significant
reduction of proliferation. Subsequent in vivo experiments showed that the inhibi-
tion of miR-146a upregulation/expression in murine femoral arteries after vessel
dilation significantly accelerated reendothelialization and inhibited the prolifera-
tion of neointimal VSMCs. As a consequence, neointima formation was clearly
attenuated.
Conclusion: These observations reveal a pivotal role of miR-146a for vascular
cell function, especially under conditions of pathological vascular remodeling pro-
cesses. Thus, modulating miR-146a expression may represent a novel approach
for the prevention and treatment of vascular proliferative diseases.

P1378 PI3K/p110alpha inhibition differentially regulates
vascular smooth muscle and endothelial cell
activation: implications for drug-eluting stent design

E.W. Holy1, G.G. Camici2, H. Greutert2, T. Luescher1 , F.C. Tanner1 .
1University Hospital Zurich, Zurich, Switzerland; 2University of

Zurich-Irchel, Department of Anatomy and Physiology, Cardiovascular Research,
Zurich, Switzerland

Objectives: To evaluate the impact of p110α inhibition on vascular smooth mus-
cle (VSMC) and endothelial cell (EC) activation.
Background: Impaired reendothelialization and stent thrombosis remain safety
concerns associated with the use of drug-eluting stents DES, despite a reduc-
tion in restenosis rates. Phosphoinositide 3-kinase p110α (PI3K/p110α) controls
crucial cellular processes including proliferation and chemotaxis, thereby repre-
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senting an emerging drug target. However, its effect on vascular smooth muscle
(VSMC) and endothelial cell (EC) activation remains unknown.
Methods: PI3K/p110α was inhibited by treatment with the small molecule inhibitor
PIK 75 or, alternatively, a specific siRNA. Proliferation and migration of VSMC and
EC were assessed by cell number and Boyden chamber, respectively. Endothelial
senescence and dysfunction were evaluated by β-galactosidase assay, Western
blots for expression of eNOS, TF, and PAI-1, and organ chambers for isometric
tension recording.
Results: Inhibition of PI3K/p110α with PIK 75 or a specific siRNA selectively
impaired proliferation and migration of VSMC while sparing EC completely. Treat-
ment with PIK75 did not induce endothelial senescence nor inhibit eNOS expres-
sion or endothelium-dependent vascular relaxation. However, PIK 75 inhibited
both basal and TNF-α induced expression of TF and PAI-1. In contrast to PIK 75,
both rapamycin and paclitaxel inhibited endothelial proliferation and migration;
moreover they induced expression of TF and PAI-1.
Conclusions: Inhibition of PI3K/p110α impairs proliferation and migration of
VSMC, but not EC. In addition to its potent antiproliferative and antimigratory ef-
fects on VSMC, targeting p110α inhibits the expression of prothrombotic media-
tors on EC. Hence, PI3K/p110α inhibition may offer new options in DES design.

P1379 Factor VII-activating protease (FSAP): vascular
functions and role in arteriogenesis

J. Herold1, S. Nowak1, A. Francke2 , S. Kanse3, S. Weinert1 ,
R.C. Braun-Dullaeus1. 1Hospital Magdeburg, Magdeburg,
Germany; 2Dresden University of Technology, Dresden, Germany;

3Biochemistry, Giessen, Germany

To define the role of Factor VII-activating protease (FSAP) in collateral vessel
growth (arteriogenesis), we investigated its impact in a mouse model of adaptive
collateral artery growth. FSAP is a potent inhibitor of vascular smooth muscle cell
proliferation and migration in vitro, but its role in arteriogenesis has never been
examined.
C57Bl/6 mice were anaesthetized and the femoral artery was ligated. Recombi-
nant FSAP vs. a control protease were injected intramuscularly into the upper
hind limb of the mice immediately after ligation, as well as 1 day and 3 days later.
Furthermore, knockout animals (FSAP-/- vs. FSAP+/+ wt) were ligated to deter-
mine the role of FSAP in vessel growth. To quantify hind limb perfusion, Laser
Doppler Perfusion Imaging was performed 1, 3, 7, 14, and 21 days after ligation.
Additionally, immunohistochemistry and morphometrical analysis were done to
determine angiogenesis and arteriogenesis.
Perfusion index (mean pixel intensity of ligated/unligated side) dropped from
1.04±0.09 to 0.31±0.04 in FSAP+/+ and from 1.00±0.02 to 0.38±0.04 in FSAP-
/- and in FSAP-injected wt animals from 1.03±0.07 to 0.28±0.03 directly after
ligation.
Recovery was delayed in the FSAP injected group up to day 14 (0.75±0.04
vs. control 0.89±0.12 and mildly enhance in FSAP-/- 0.93±0.09, vs. FSAP+/+
0.91±0.09 p<0.05, N=8). During the following week, FSAP-treated animals
caught up to 0.90±0.03 vs. control 0.99±0.09, p<0.05, N=8).
Histological evaluation demonstrate more and better developed collateral arteries
in the upper limb FSAP-/- (16±4.5 collaterals/quadriceps muscle vs. FSAP+/+
(6.3±2.9, P<0.05, N=6).
Histological workup of the upper limb showed a delayed increase in vessel diam-
eter in comparison to control-treated wt animals one week after ligation (FSAP-
treated 25.4±1.1 μm vs. wt 32.5±4 μm, p<0.05), supporting the finding of at-
tenuated collateral vessel growth. However, the diameters caught up after two
weeks in the FSAP-treated group up to 29.9±1.5 μm vs. wt 31±2.5 μm and to
31.7±4.4 μm vs. 32.8±2.8 μm after three weeks, respectively. Vessel diameter
in the knockout group were superior to all other groups rising in vessel diameter
up to 62±14μm (FSAP-/-) three weeks after ligation, (N=6, P<0.05).
We conclude that FSAP retards collateral growth (arteriogenesis) and the ab-
sence in knockout animals further enhance the development of collateral arteries.
Further examination of the molecular mechanism of FSAPs action on arteriogen-
esis is warranted.

P1380 Inhibition of glycolytic activity in macrophages
attenuates the development of abdominal aortic
aneurysm in mice

T. Tsuruda1, S. Sakamoto1, Y. Sekita1, K. Hatakeyama2,
T. Imamura1, Y. Asada2, K. Kitamura1. 1University of Miyazaki,

Department of Internal Medicine, Circulatory and Body Fluid Regulation,
Miyazaki, Japan; 2University of Miyazaki, Department of Pathology, Miyazaki,
Japan

Purpose: Although mechanisms underlying the development of abdominal aortic
aneurysm (AAA) remain largely unknown, chronic inflammation at the adventi-
tial layer has been suggested to be involved. This study investigated whether the
enhanced glucose metabolism in macrophages distributed in the adventitia con-
tributes to the pathogenesis of AAA development.
Methods and results: Periaortic application of 0.5 mol/L calcium chloride
(CaCl2) to seven-week-old C57BL/6J male mice increased the diameter of ab-
dominal aorta by 114%, compared to the controls during the 28-day period. Pro-
tein expressions of glucose transporter (GLUT)-1, -3 and zymographic metallo-

proteinase (MMP)-9 activity were temporally increased in the abdominal aorta
following the CaCl2 application at days 3 and 7, where the immunoreactivity for
GLUT-1, -3 and MMP-9 were found in macrophages at the adventitial layer. In-
traperitoneal administration of glycolysis inhibition with 2-deoxyglucose (DG) (100
mg/kg/day) for 28 days significantly (p<0.01) attenuated the dilatation of abdomi-
nal aorta (sham, 0.49±0.04 mm (n=10); CaCl2, 0.96±0.18 mm (n=14); CaCl2+2-
DG, 0.62±0.08 mm (n=12), means ± SEM). This was accompanied by the
preservation of elastin fibers in the media (sham, 0±0, CaCl2, 2.4±1.3; CaCl2+2-
DG, 1.0±0.5, p<0.01, in which the magnitude of destruction of elastin fibers;
none, score 0; mild, score 1; moderate, score 2; severe, score 3) and reduced
the zymographic MMP-9 abundance (sham, 19±6; CaCl2, 63±14; CaCl2+2-
DG, 26±3 optical density/mm2, p<0.05). The 2-DG treatment also prevented
the aneurysmal formation in 10-week-old angiotensin (Ang) II-infused apolipopro-
tein E knockout male mice (Ang II/saline, 2.13±0.23 mm (n=14); Ang II/2-DG,
1.43±0.15 mm (n=14), p<0.05).
Conclusion: This study provides the mechanistic insight into the crucial role for
glycolytic activity in macrophage in the development of AAA. In addition, we pro-
pose a potential therapeutic target to inhibit the glycolytic pathway in this cell type
in the disorder.

P1381 Flow cytometric assay for measurement of
microparticles in cardiovascular disease

F. Mobarrez1, J. Antovic2, G. Jorneskog1 , N. Egberg2, H. Wallen1.
1Karolinska Institute, Danderyd Hospital, Department of Clinical
Sciences, Stockholm, Sweden; 2Karolinska University Hospital,

Department of Molecular Medicine & Surgery, Stockholm, Sweden

Shedding of microparticles (MPs) into blood occurs during cellular activation and
apoptosis. Although the clinical importance of MPs is unclear, the interest in cir-
culating MPs is growing. However, studying MPs is demanding and improved
standardization of the methods is necessary. Previously, we described a flow cy-
tometry method, which measured amount of antigen expressed on MPs. We have
further developed the flow cytometric method and with a more advanced flow cy-
tometer (Beckman Gallios) been able to perform simultaneous detection of up
to 5 colors. MPs are labeled with lactadherin, phalloidin, CD42a (platelet origin),
CD144 (endothelial origin) and CD14 (monocyte origin).
By labeling each sample with phalloidin, a fungal toxin which binds with high
affinity to intracellular f-actin on the interior surface of cell membranes, we can
differentiate between membrane fragments and intact MPs. Exposure of phos-
phatidylserine (PS) is assessed by using lactadherin binding which is virtually
calcium-independent and has a higher affinity for PS than annexin-V. MPs are
thus defined as phalloidin negative, lactadherin positive events, together with a
cell-specific antibody. By using this protocol we find that patients with acute coro-
nary syndrome have more platelet-MPs, patients with antiphospholipid syndrome
more endothelial-MPs and patients with Graves’ disease more monocyte- and
endothelial MPs. We also find that statin treatment reduces PMPs and that PMPs
measured in frozen plasma samples could be a suitable method for the assess-
ment of platelet function in large clinical studies.
The assay described above enables flow cytometry determination of MPs from
three different cellular origins in previously frozen platelet poor plasma. Phal-
loidin could be used to detect poor sample handling and to prevent counting
cell-membrane fragments as MPs. In the future, large clinical studies should be
performed to investigate if MPs may be used as biomarkers of cardiovascular
disease and complications.

P1382 Red blood cells - vehicles for uptake and deposition
of MPO in the microcirculation

M. Adam1, A. Klinke1, D. Lau1, L. Kubala2 , A. Geisler1, F. Deuschl1,
K. Friedrichs1, V. Rudolph1, T. Meinertz1, S. Baldus1. 1University
Heart Center, Clinic for General & Interventional Cardiology,

Hamburg, Germany; 2Institute of Biophysics, Academy of Sciences of the Czech
Republic, Brno, Czech Republic

Purpose: Myeloperoxidase (MPO) is a heme enzyme abundantly expressed in
polymorphonuclear neutrophils, monocytes and macrophages. MPO conveys po-
tent microbicidal and - upon binding to the vessel wall – vascular proinflammatory
properties.
Interestingly MPO, a highly cationic protein, has been shown to not only bind to
endothelial cells but also binds to the membrane of leukocytes. Given the an-
ionic surface charge of red blood cells we investigated the affinity of MPO to the
erythrocyte’s membrane.
Methods and results: Immunofluorescent imaging and ELISA on native isolated
human red blood cells (RBCs) revealed MPO immunoreactivity with MPO binding
to RBCs in a dose dependent manner. Erythrocyte Ghosts derived from human
RBCs revealed to be MPO positive as evidenced by Western Blot analysis, fur-
ther underscoring the affinity of MPO to the membrane of RBC. Additionally, NO-
consumption of RBC-Ghosts increased with incremental MPO-concentrations, in-
dicating preservation of catalytic activity of MPO while binding to RBCs.
Whereas MPO -/- mice lacked a signal for MPO, immunoreactivity for MPO could
be shown after incubation with MPO. To test whether membrane bound MPO
is unloaded in the microvasculature, RBC from MPO -/- mice were isolated and
loaded with MPO; subsequently MPO+RBC were reiinfused in MPO-/- mice and
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liver sections as well as microvessels in the M. cremaster revealed positive for
MPO.
Summary: MPO binds to the membrane of Red Blood Cells in vivo and in vitro.
Given the abundance of RBCs in the circulation, RBCs emerge as a so far under-
recognized pool for MPO, capable of redistributing MPO to the microvasculature.
Given the well defined functions of MPO for regulation of vascular tone, RBCs
evolve as critical modulators of vascular tone by modulating the local burden of
this enzyme.

P1383 Carbamylated low-density lipoprotein induces arterial
thrombus formation: role of tissue factor and
plasminogen activator inhibitor type 1 expression

E.W. Holy1, T. Speer2, F.O. Owala2, T.F. Luescher1 , F.C. Tanner1 .
1University Hospital Zurich, Zurich, Switzerland; 2University of

Zurich-Irchel, Department of Anatomy and Physiology, Cardiovascular Research,
Zurich, Switzerland

Background: Cardiovascular disease is the major cause of death in patients with
chronic renal failure. Carbamylation of low-density lipoproteins (cLDL) in human
serum by urea-derived cyanate alters protein structure and is thought to promote
vascular inflammation and dysfunction during end-stage renal disease. However,
it it is not known whether cLDL exerts prothrombotic effects in vascular cells and
whether cLDL affects arterial thrombus formation in vivo.
Methods and results: In human aortic vascular smooth muscle cells (AoSMC)
cLDL (10-300μg/ml) induced tissue factor (TF) and plasminogen activator in-
hibitor type 1 (PAI-1) expression by 3.5- and 3-fold, respectively (n=4; p<0.01
for each mediator). cLDL also enhanced basal and TNF-α induced expression of
TF and PAI-1 expression in human aortic endothelial cells (n=4; p<0.02 for each
mediator). These effects were paralleled by an enhanced TF activity in both cell
types (n=4; p<0.01). In contrast, native LDL (nLDL) had no effect on expression
or activity of TF and PAI-1. In both cell types, cLDL induced TF and PAI-1 ex-
pression at the transcriptional level via the mitogen-activated protein kinases p38
and ERK (n=3; p<0.05) as well as the transcription factor NFkB (n=4, p<0.05). In
line with these findings, intravenous administration of cLDL (2 mg/kg body weight)
accelerated arterial thrombus formation in a murine photochemical carotid artery
injury model as compared to treatment with nLDL (2mg/kg body weight) or vehicle
(PBS) (n=8; p<0.05 versus nLDL and control).
Conclusions: These data demonstrate that cLDL, at physiologically relevant con-
centrations, exerts potent pro-thrombotic effects in human vascular cells and en-
hances thrombus formation in vivo. This observation may be relevant for under-
standing the markedly increased incidence of fatal acute thrombotic events in
patients with end-stage renal disease and the development of new LDL targeting
therapies in these patients.

P1384 Sildenafil exerts beneficial effects on tissue perfusion
proinflammatory molecules expression in a murine
model of limb ischemia and atherosclerosis

A. Valatsou, D. Tousoulis, A. Briasoulis, G. Vogiatzi, C. Antoniades,
N. Memos, A. Kataki, A. Pantopoulou, D. Perrea, C. Stefanadis.

Hippokration Hospital, University of Athens, 1st Department of Cardiology,
Athens, Greece

Purpose: Sildenafil, a phosphodiesterase type 5antagonist has endothelium pro-
tective and angiogenic effects. We tested thehypothesis that sildenafil might im-
prove tissue perfusion and neovascularization and downregulate proinflammatory
molecules following limb ischemia.
Methods: ApoE-KO male mice, bred with cholesterol richdiet for 6 weeks, were
anesthetized and underwent sunilateral hind-limbischemia with ligation of the
left femoral artery. Mice were randomized inthree groups and received sildenafil
(1mg/kg for 7 days in 0.4ml solution,intraperitoneally i.p.), or normal saline (0.4ml
for 7 days, i.p.). Bilateralhind-limb perfusion was estimated by laser Doppler perfu-
sion imaging aftersurgery on days 0, 7 and 28. For capillary density assessment,
the muscletissue sections were stained with rat anti-CD31 antibody and assessed
underconfocal microscopy. sICAM-1, sE-Selectin and PAI-1 levels were evaluated
atdays 0 and 28 with enzyme-linked immunosorbent assay.

Results: Treatment with sildenafil was associated withsignificantly increased per-
fusion in the ischemic limb compared to controlanimals (Figure). The increase
in blood flow was maintained at day 28. Ischemiaexerted no significant ef-
fects on sICAM (from 1.91±0.15 to 0.140±0.19 ng/ml, p=NS), sE-Selectin (from
4.23±0.877 to 2.69±1.00 ng/ml, p=NS) and PAI-1 levels (from 0.219±0.055
to 0.126±0.054 ng/ml, p=NS). Sildenafil significantlydecreased sICAM-1 (from
2.1±0.15 to 1.2±0.12 ng/ml, p<0.01), sE-selectin (from 5.34±0.4 to2.45±0.51
ng/ml, p<0.01) and PAI-1 (from 0.13±0.02 to 0.07±0.012 ng/ml)levels.
Conclusions: Sildenafil exerts significant beneficial effectson tissue perfu-
sion and neovascularisation after limb ischemia anddownregulates adhesion
molecules in the atherosclerotic milieu.

P1385 ACE inhibition reduces monocyte MFG-E8 and MCP-1
expression in rats with chronic heart failure

A. Schaefer1, J. Pfrang1, D. Fraccarollo2 , J. Bauersachs2.
1University of Wuerzburg, Wuerzburg, Germany; 2Hannover Medical
School, Department of Cardiology and Angiology, Hannover,

Germany

Purpose: Chronic Heart Failure (CHF) causes high morbidity and mortality.
Immune activation and inflammation influence CHF pathogenesis. The pro-
inflammatory chemokine fractalkine induces monocyte activation. Fractalkine
promotes Mfg-e8 expression on macrophages. We investigated whether (a)
Fractalkine serum levels are significantly enhanced in CHF, (b) high fractalkine
levels influence Mfg-e8 and MCP-1 expression on peripheral blood monocytes,
and (c) these proinflammatory markers can be positively modulated by a stan-
dard CHF treatment (ramipril: 1mg/kg/d).
Methods: In rats with CHF 10 weeks after coronary ligation, fractalkine lev-
els were determined in serum and urine using ELISA. Peripheral blood mono-
cytes were isolated via Histopaque gradient. Mfg-e8 and MCP-1 protein expres-
sion in these monocytes were assessed by Western Blotting and expressed as
mean±S.E.M.
Results: Fractalkine serum and urine levels were significantly higher in
CHF compared to sham-operated rats (Serum: CHF: 1509±168pg/mL; Sham:
1181±58pg/mL, p<0.05). Mfg-e8 and MCP-1 expression on peripheral blood
monocytes were significantly enhanced in CHF animals (Mfg-e8: CHF: 1,36±0,36
abitrary units (au); Sham: 0,79±0,08au; MCP-1: CHF: 1,79±0,29au; Sham:
1,01±0,17au, p<0.05) and attenuated by ramipril therapy (Mfg-e8: 0,84±0,09au;
MCP-1: 1,21±0,11au, p<0.05 vs. CHF).
Conclusions: Fractalkine serum levels and monocyte expression of its down-
stream target Mfg-e8 were significantly increased in experimental CHF as was
the burden of MCP-1. Ramipril reversed the pro-inflammatory changes in CHF
monocytes, indicating that ACE inhibition might beneficially modulate chemotac-
tic/atherogenic signalling in CHF.

P1386 Endothelial progenitor cell mobilization is enhanced
in high performance runners

C.N. Franca, C.R. Bittencourt, M.C. Izar, S.P. Barbosa, S.C. Fischer,
H.A. Fonseca, H.T. Bianco, V.L. Schwerz, F.A. Fonseca. Federal
University of Sao Paulo, Sao Paulo, Brazil

Physical exercise is recommended to prevent cardiovascular disease. Exercise
stimulates the recruitment of endothelial progenitor cells (EPC) from the bone
marrow, thus improving endothelial cells turnover. However, studies with high per-
formance runners (HPR) evaluating endothelium-derived microparticles (EMP)
and EPC are less reported. The aim of this study was to quantify the number of
EPC and EMP in HPR and compare them with sedentary controls.
Methods: HPR (n=16), defined on basis of the time to perform a 10-km race
were compared with sedentary controls (n=40), matched for gender and age. The
quantification of three subpopulations of EPC was made using CD34, KDR and
CD133. EMP countings were assessed by CD51 by uL of platelet-poor plasma
using flow-citometry. Flow-mediated dilation (FMD%) and the intimal medial thick-
ness of the carotid artery (c-IMT) were also evaluated.
Results: Mean time to perform a 10-km race was 31 min and 40 sec for men
and 37 min and 37 sec for women in the HPR group, and they run an av-
erage of 132 km/week. HPR presented higher HDL-C (p<0,0001), lower body
mass index (p<0,0001), LDL-C (p=0,0001), triglycerides, apoB (p<0,0001) and
C-reactive protein (p=0,025). We observed a trend to higher EMP in HPR
(p=0,088), and there was a greater percentage (SD) of the three subpopulations
of EPCin HPR when compared with controls: CD34+/KDR+ [0.42 (0.34) versus
0.08 (0.03), p=0.05], CD34+/CD133+ [0.07 (0.02) versus 0.01 (0.01), p=0.002] e
KDR+/CD133+ [0.29 (0.06) versus 0.01 (0.01), p<0.0001]. FMD (SD) was higher
in HPR group [30 (12)% versus 16 (10)%, p<0.0001], without differences in c-IMT.
Conclusions: High-performance exercise is associated with increased EPC mo-
bilization and to the vascular health.
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P1387 Comparison between basal TGF-beta levels in FBN1
mutated patients versus normal controls

L. Gesa, V. Favalli, M. Broglia, N. Narula, M. Grasso, A. Serio,
F. Gambarin, E. Arbustini. Foundation IRCCS Polyclinic San Matteo,
Center for Genetic Cardiovascular Diseases, Pavia, Italy

Purpose: Transforming growth factor-beta 1 (TGFβ1) plays a major role in dam-
aging aortic wall integrity in patients with Marfan Syndrome (MFS) who harbour
mutations of the Fibrillin 1 (FBN1) gene. Angiotensin II blockers (ARB), widely
used to treat hypertension, may block TGFβ1 activation, and thus potentially limit
aortic wall damage and dilatation in MFS patients. In this study, we aimed at
measuring circulating TGFβ1 levels in MFS patients harbouring FBN1 mutations
versus normal controls.
Materials and methods: We analysed serum samples obtained from 212 pa-
tients, ages 1 to 55, diagnosed with MFS and carrying an FBN1 mutation, and
those retrieved from 25 age- and gender-matched healthy, voluntary controls with
wild-type FBN1.TGFβ1 levels were measured by the DuoSet ELISA kit (R&D Sys-
tem) TGFβ1 immunoassay (from DY240). In this assay, the minimal levels of de-
tectable TGFβ1 range from 0.047 ng/ml to 24 ng/ml. The assay displays cross-
reactivity with the latent TGFβ1 complex by less than 1%. The TGFβ1 total levels
were measured after acid activation (with 2.5N acetic acid/10MUrea) and sub-
sequent neutralization (with 2.7N NaOH/1M HEPES) to yield pH 7.2.The ELISA
immunoassay was performed according to the manufacturer’s protocol. All sam-
ples were run in duplicate.
We grouped MFS patients and controls by age (MFS series: 1-10, n = 57;11-
20, n = 62;21-30, n = 31; 31-40, n= 29; 41-55, n =33), (CTRL series: 5 per age
group).One-tailed Student t-test for unpaired data (alpha=0.05) with unequal vari-
ance (tested with F-test, p<0.001) was used to compare the MFS and normal
population (STATA 10).
Results: In the control group, TGFβ1 levels increased by age and demonstrated
no gender-related differences. In MFS patients,TGFβ1 levels were significantly
higher than those measured in the control population (6.15±7.01 versus 3.6±2.4,
respectively, p<0.001). Furthermore, we observed that the pediatric and ado-
lescent MFS population ≤16 years) had significantly increased TGFβ1 levels as
compared to the adult MFS population (>16 years).
Conclusions: Circulating TGFβ1 levels are elevated in MFS patients harbouring
FBN1 gene mutations, supporting the hypothesis of increased TGFβ1 in MFS and
the rationale for administration of TGFβ1-lowering treatments.

P1388 Considerable difference in the reactive oxygen
species-generating property among the
anti-restenotic compounds commonly used in
drug-eluting stents

K. Aizawa1, K. Serizawa1, K. Yogo1, N. Ishizuka1, H. Ishida2,
K. Hirano3. 1Chugai Pharmaceutical Co., Ltd., Shizuoka, Japan;

2Tokai University, Kanagawa, Japan; 3Kyushu University, Fukuoka, Japan

Background: Paclitaxel, sirolimus and everolimus are widely utilized in drug-
eluting stents to prevent restenosis. The cytotoxic effect on the coronary endothe-
lial cells hampers the therapeutic effectiveness. Many reports suggested that the
cytotoxicity of paclitaxel is higher than that of sirolimus and everolimus. However,
the mechanism underlying the different toxicity among those compounds still re-
mains largely unknown. The present study thus investigated any difference in the
property of generating reactive oxygen species (ROS), by using human coronary
artery endothelial cells (HCAECs).
Methods: The production of ROS after 24-hour treatment with pacli-
taxel, sirolimus or everolimus was assessed with fluorometry using 2, 7-
dichlorofluorescein diacetate (DCF). HCAECs were loaded with 10 μM DCF for
30 min in 37°C, and then subjected to fluorometry with confocal microscopy. The
mRNA expression of NADPH oxidase p47phox was quantified with real-time PCR
method. The protein expression of IκB was quantified with Western blotting.
Results: Paclitaxel induced ROS generation at 10 ng/ml in HCAECs (1.8-fold vs.
control). However, sirolimus and everolimus induced no significant ROS gener-
ation up to 100 ng/ml, while 1000 ng/ml of sirolimus and everolimus induced a
significant amount of ROS generation (sirolimus: 1.5-fold, everolimus: 1.2-fold vs.
control). The expression of p47phox was up-regulated by 10 ng/ml paclitaxel (3.0-
fold vs. control), but not by sirolimus or everolimus even at 1000 ng/ml. The ex-
pression of IκB was down-regulated by paclitaxel (0.7-fold vs. control). The ROS
generation induced by paclitaxel was suppressed by co-treatment with 100 μM
apocynin, a NADPH oxidase inhibitor, or by 20 μM SN50, a NF-κB inhibitor.
Conclusion: The present study clarified, for the first time, the clear difference
in the property of generating ROS among paclitaxel, sirolimus and everolimus.
The results suggested the NF-κB-mediated up-regulation of p47phox to play a
major role in the ROS generation by paclitaxel. This unique property of pacli-
taxel appears to underlie higher cytotoxic effect of paclitaxel than sirolimus and
everolimus.
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P1389 Lactate as an atherosclerotic plaque marker for
hypoxia

S.M. Bovens1, G. Zomer2, A. Vink3, G. Pasterkamp1. 1University
Medical Center Utrecht, Experimental Cardiology Laboratory,
Utrecht, Netherlands; 2National Institute for Public Health and

the Environment (RIVM), Bilthoven, Netherlands; 3University Medical Center
Utrecht, Department of Pathology, Utrecht, Netherlands

Background: It is thought that hypoxia and inflammatory cell infiltration promote
neovascularization. In these hypoxic areas new vasculature is leaky and most
likely the primary source of intra-plaque hemorrhage, leading to increased risk of
plaque rupture. One of the metabolites associated with hypoxia is lactate. A uni-
versal technique to detect and quantify metabolites, such as lactate, is 1H-NMR
spectroscopy. We hypothesize that increased levels of lactate are associated with
increased plaque vessel density as well as hypoxia markers and is consequently
a marker for rupture-prone plaques.
Methods and results: In femoral atherosclerotic plaques (n=50), obtained after
surgery, 1H-NMR spectra analysis was performed. Frozen samples were grinded,
dissolved in PBS and filtered. The filtered solution was analyzed by 1H-NMR
spectroscopy at 400 MHz. Spectra were analyzed and lactate peak integrals
(doublet present at 1.32ppm) used for analysis. Vessel density in the plaque was
determined in histological slides stained for vascular endothelium (CD34). HIF-
1α (hypoxia-inducible factor 1α) staining was graded as no, minor, moderate or
heavy. We observed that vessel density increased with increasing lactate levels,
the Spearman correlation plot showed a significant correlation (p=0.006) with a
moderate correlation coefficient (r=0.383) (figure 1A). Additionally showed heavy
HIF1α staining a significant associated with high lactate levels (p=0.015) (figure
1B).

In conclusion, high plaque lactate levels are associated with high vessel density
and hypoxia in atherosclerotic plaques and could therefore serve as a marker for
rupture-prone hypoxic plaques.

P1390 Hypogonadism and penile arterial disease are
additively associated with increased aortic stiffness
and carotid intima media thickness

N. Ioakeimidis, C. Vlachopoulos, D. Terentes-Printzios, K. Rokkas,
K. Aznaouridis, A. Samentzas, A. Aggelis, P. Pietri, C. Aggeli,

C. Stefanadis. Hippokration General Hospital, Athens, Greece

Purpose: Aortic stiffness and carotid intima media thickness (IMT) are markers
of CV risk. Hypogonadism (HypG) and penile arterial insufficiency (AI) are re-
liable measures for predicting CV disease in erectile dysfunction (ED) patients.
We examined whether there is an additive association among these parameters
and early changes in arterial structure and function.
Methods: Carotid–femoral pulse wave velocity (c-f PWV), IMT and penile peak
systolic velocity (PSV) were measured in 205 consecutive ED patients without
manifest CV disease. PSV below 35 cm/sec was considered to indicate AI. Total
testosterone (TT) levels were measured in all patients. HypG was defined when
TT levels were below 3.4 ng/ml.
Results: Patients with AI (n = 79) compared to subjects without AI (n = 126) had
higher age and risk factors adjusted c-f PWV and IMT (by 0.36 m/s and 0.07 mm,

Figure 1
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respectively, all P<0.01). Patients with HypG (n = 71) had increased c-f PWV and
IMT compared to men with normal TT (n = 134) (by 0.95 m/s, P<0.001 and 0.05
mm, P<0.05, respectively). ED patients were categorized by PSV (normal PSV,
AI) and further subdivided according to TT (normal TT and HypG) (figure). In
patients with normal TT, AI (n = 88) compared with normal penile arterial function
(n = 46) was accompanied by increased c-f PWV and IMT (by 0.40 m/s and 0.06
mm, respectively, all P<0.05). Similarly in men with HypG, AI (n = 29) compared
with normal penile arterial function (n = 42) was related to heightened c–f PWV
and IMT (by 0.82 m/s, P<0.01 and 0.10 mm, P<0.05, respectively). Patients with
both HypG and AI had the highest c–f PWV and IMT compared to all the other
groups.
Conclusions: Severely impaired penile vascular circulation in conjunction with
low TT are additively associated with increased aortic stiffness and carotid IMT.

P1391 Effect of aging on aortic pulse wave velocity in
cameroonian pygmies

D. Lemogoum, W. Ngatchou, C. Janssens, M. Leeman, J.P. Degaute,
P.H. Van De Borne. ULB Erasme University Hospital, Brussels,
Belgium

Purpose: To compare the evolution with age of aortic pulse wave velocity (PWV),
a direct measure of arterial stiffness (AS), which is an independent cardiovas-
cular (CV) risk factor, in Cameroonian traditional pygmies (TP) living in tropical
forest on hunter-gather (HG) subsistence mode, in contemporary pygmies (CP)
who migrated to sub-urban areas and in Bantou farmers (BF) sharing the same
environment that CP.
Methods: We measured aortic PWV (ComplioR), brachial systolic (SBP) and di-
astolic (DBP) blood pressures (BP), and lipid profile in 78 TP, carefully matched
for age and gender to 43 CP and 43BF
Results: TP were shorter than CP and BF (P=0.02) and had lower LDL choles-
terol levels compared to CP and BF (P<0.01). Their brachial SBP was similar to
that of CP (P=0.23), but lower compared to that of BF (P=0.01). By contrast, their
DBP was higher compared to that of CP and BF (P<0.05). PWV was slower in TP
(6.99±2.23 m/s, P=0.02) than in CP (7.72±2.15 m/s) and BF (8.06±2.30 m/s). In
univariate analysis, PWV increased with age in TP, CP and BF (β=0.047; 0.095;
and 0.127, respectively, all p<0.01). In the whole study population, multivariate
analysis including CV variables of interest revealed age, MAP, LDL cholesterol
and shorter stature as independent determinants of PWV (R2 = 0.48, P=0.03).
By contrast, in multivariate analysis restricted to TP, height (P=0.02) and MAP
(P=0.01), but not age (P=0.12) emerged as independent determinants of PWV
(R2=0.56, P=0.02); suggesting a lower effect of aging on arterial stiffening in TP.
Conclusions: TP on hunter-gather subsistence mode have more distensible aor-
tas that become less stiffer with advancing age. We therefore hypothesise that
environmental factors contribute to arterial stiffening in this Cameroonian popula-
tion.

P1392 Despite higher rates of coronary heart disease in
British Indian Asians, coronary artery calcification
levels are equivalent to those of Europeans

T. Tillin1, J. Heasman2, A. Wright1, A. Hughes1, N. Chaturvedi1.
1Imperial College London, National Heart & Lung Institute, London,

United Kingdom; 2Imperial College, St Mary’s Hospital, London, United Kingdom

Background: People of Indian Asian descent across the world have 1.5- 2 fold
risk of coronary heart disease compared with people of European descent. Coro-
nary artery calcium (CAC) is widely used as a marker of subclinical coronary
atherosclerosis. However, no studies have directly compared levels of CAC in
people of Indian Asian and European origins.
Methods: Cross-sectional population based UK study of men and women aged
58 -85. Participants were 592 Europeans (76% male), aged 69.7±6.3 and 408
first generation Indian Asians (84% male) age 68.5±6.0. Investigations including
anthropometrics, fasting blood tests and medical history. Coronary CT was per-
formed using a Philips 64 slice scanner to a standard protocol. Scans were read
by an observer blinded to participant ethnicity and other characteristics.
Results: 9% of Europeans and 18% Indian Asians had known coronary heart
disease (CHD) (p<0.001). CAC was present in 88% and 86% of European and
Indian Asian men (p=0.37) and in 55% and 56% of European and Indian Asian
women (p=0.64). Median (IQR) levels of CAC were respectively 151 (31, 492)
and 136 (23, 518) in European and Indian Asian men (p=0.64) and 3 (0,161) and
6 (0,109) in European and Indian Asian women (p=0.96). The absence of eth-
nic group differences in both men and women remained following adjustment for
risk factors including age, known CHD, obesity, height, smoking, glucose toler-
ance, lipid levels, blood pressure, lipid-lowering and antihypertensive therapies.
Exclusion of those with known CHD did not alter these findings.
Conclusions: British Indian Asians, although at substantially higher high risk of
CHD, have equivalent levels of coronary artery calcium irrespective of other risk
factors including diabetes. This suggests that mechanisms underlying plaque for-
mation may differ in Indian Asians and hence that coronary artery calcium levels
may have different or reduced prognostic significance in Indian Asians.

P1393 Use of optical projection tomography to investigate
statin effects on atherosclerotic plaque development

P. Weglarz1 , E. Konarska-Kuszewska1 , M. Koscierz1, P. Hadoke2,
A.R. Bond3, M. Trusz-Gluza1, C.L. Jackson3. 1Medical University of
Silesia, 1st Department of Cardiology, Katowice, Poland; 2University

of Edinburgh, Edinburgh, United Kingdom; 3University of Bristol, Bristol, United
Kingdom

Background: Statins reduce the incidence of adverse cardiovascular events
through plasma lipid-lowering-dependent and -independent mechanisms. Be-
cause the reduction in the incidence of events, though significant, is relatively
small, there is great interest in characterising the non-lipid-lowering actions with
a view to capitalising on these in new therapies for cardiovascular disease. The
apolipoprotein E (apoE) knockout mouse is a very useful model of unstable
atherosclerosis in this context because statins do not produce any changes in
plasma lipid levels in these animals. The best characterised anatomical site for
the development of unstable lesions is the brachiocephalic artery, but this vessel
is small and difficult to handle. We therefore used optical projection tomography
(OPT) to assess its morphological characteristics and compared these with tradi-
tional histological methods.
Methods: Male apoE knockout mice were fed a high-fat diet for 10 weeks, with
or without pravastatin (40mg/kg/day). At termination, arteries were fixed in situ at
constant physiological pressure then were examined by OPT followed by standard
computerised histomorphometry.
Results: There was a good correlation between atherosclerotic plaque areas
measured by the two methods (r=0.59; p=0.002; Figure 1). Histomorphometry
underestimated plaque area by about 15%, presumably as a result of tissue
shrinkage during processing. As we have shown before by histomorphometry,
pravastatin treatment caused a significant reduction in lesion size as determined
by OPT (-57.4%; p<0.0001).

Figure 1

Conclusions: OPT is a useful modality for imaging mouse brachiocephalic artery
lesions and has the advantage over standard histological methods of allowing
non-destructive assessment of the entire lesion.

P1394 Carotid intima media thickness is related to HIV
duration and decreased anti inflammatory status but
not to antiretroviral treatment exposure. The CHIC
study (ANRS EP 42)

F. Boccara1, A. Boyd1, J.L. Meynard1, J. Capeau2, A. Samri3,
Z. Mallat4, B. Charbit3, P.M. Girard1, A. Cohen1, M. Desvarieux5. 1AP-HP -
Hospital Saint Antoine, Paris, France; 2University Pierre & Marie Curie (UPMC),
Paris, France; 3AP-HP - Hospital Pitie-Salpetriere, Paris, France; 4Inserm U970
- Paris Descartes University, Paris, France; 5AP-HP - Hospital Saint-Antoine,
Faculty of Medicine Pierre & Marie Curie Paris 6, Paris, France

Purpose: HIV-infected patients are at increasing risk of cardiovascular disease.
Whether HIV infection itself and/or antiretroviral agents (ARV) have impact on
carotid atherosclerosis, assessed using the carotid intima media thickness (IMT),
is still debated.
Methods: 100 HIV-infected patients (HIV+) (50 ARV-treated >4 years, 50 ARV-
naïve but HIV-infected >2 years) and 50 HIV-negative controls were recruited in
age-matched never-smoking male triads. Carotid IMT was measured using GE
Vivid 7 system and 10-MHz linear array probe in a total of 12 segments in near
and far walls of the common carotid, bifurcation region, and internal carotid re-
gion. Aortic stiffness (carotid-femoral pulse wave velocity) was assessed using
the Complior® device. Pro- (hs-CRP, Resistin, IL-6, IL-18, Insulin, Serum Amyloid
A, D-Dimer) and anti-inflammatory (total and high molecular weight adiponectin,
IL-27, IL-10) markers were dichotomized into high/low scores (based on me-
dian values), creating four possible combinations of pro/anti-inflammatory pro-
files. Carotid IMT was compared across HIV/treatment groups, stratified by HIV-
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infection duration, or inflammatory profiles using linear regression models ad-
justed for age, diabetes, prior hypertension.
Results: The mean age was 41.2 years (SD=6.7). In HIV+ patients, me-
dian CD4+ cell count was 499 cells/mm3 (IQR=292) and median duration of
HIV-infection was 7.9 years (IQR=7.6). After excluding 1 elite controller sub-
ject (<50 copies/mL, ARV-naïve), and adjusting for nadir CD4+ count, aver-
age carotid IMT was thicker with longer (>7.9years) HIV-infection, irrespec-
tive of ARV treatment (ARV-treated 760μm±10, ARV-naïve 757±17μm) when
compared to shorter (<7.9years) HIV-duration (ARV-treated 731±16μm, ARV-
naïve 731±10μm). ARV-treated subjects with >7.9 years of HIV-infection had
significantly thicker carotid IMT than ARV-naïve subjects with <7.9 years of
HIV-infection (P<0.05). Having a low anti-inflammatory profile was associated
with thicker carotid IMT, irrespective of high- or low-proinflammatory markers
(760±9μm and 768±13μm, respectively) when compared to subjects with high
anti-inflammatory profiles (712±11μm and 737±12μm, for high and low pro-
inflammatory profile respectively) (p<0.05). Aortic stiffness was similar in the 3
groups (8.1±1.6 ms-1).
Conclusion: HIV duration, but not ARV treatment, is associated with thicker
carotid IMT in these carefully selected triads. Low levels of anti-inflammatory
markers highly correlate with thicker carotid IMT.

P1395 Prevalence of thoracic aortic calcification and its
relationship to cardiovascular risk factors and
coronary calcification in a population-based cohort:
results of the Heinz Nixdorf Recall Study

H. Kaelsch1, N. Lehmann2 , S. Moehlenkamp1, C. Hammer1,
S. Moebus2, K.-H. Joeckel2, R. Erbel1. 1Department of Cardiology, university
clinic duisburg-essen, Essen, Germany; 2University of Duisburg-Essen, Institute
for Medical Informatics, Biometry and Epidemiology, Essen, Germany

Background: Thoracic aortic calcification (TAC) and coronary artery calcium
(CAC) have been proposed for risk assessment of coronary artery and cardio-
vascular disease events.
Objective: The aim of this article is to assess the prevalence of TAC and to de-
termine its relationship with CAC and cardiovascular risk factors in a general un-
selected population.
Methods: Calcification of thoracic aorta was measured from electron beam com-
puted tomography (EBCT) scans of 4025 participants aged 45 to 75 years (mean
age 59.4±7.8 yrs, 53% female) from the Heinz Nixdorf Recall study. We quanti-
fied TAC, which ranged from the lower edge of the pulmonary artery bifurcation
to the cardiac apex, by using Agatston-score. Multivariable generalized linear re-
gression was used to evaluate relationships between TAC and cardiovascular risk
factors and CAC.
Results: Overall 2538/4025 (63.1%) participants revealed TAC. Prevalence of
TAC was greater in men than in women (65.2% vs. 61.7, p=0.009). TAC was most
strongly associated with age, systolic blood pressure, smoking and high levels of
LDL-cholesterol. Prevalence of CAC was significantly higher in participants with
TAC than without (74.0% vs. 57.6%, p<0.0001) demonstrating an increased risk
for development of CAC in the prevalence of TAC (PR 1.29 [95%CI: 1.22-1.35],
p<0.0001, PR adjusted for risk factors 1.14 [1.09-1.20], p<0.0001).

Prevalence of CAC by TAC

Frequency (%) CAC = 0 CAC > 0 Total
(%) in Row

TAC = 0 631 (15.7) 856 (21.2) 1487 (36.9)
(42.4) (57.6)

TAC > 0 659 (16.4) 1879 (46.7) 2538 (63.1)
(26.0) (74.0)

Total 1290 (32.1) 2735 (67.9) 4025

Data are presented as count (%). Abbreviations: CAC = coronary artery calcium, TAC = thoracic
aortic calcium.

Conclusion: Risk factors for TAC were similar to CAD risk factors in a large
population-based cohort. TAC was found to be a predictor of CAC independent
of CV risk factors. Further studies are needed to investigate whether presence
of TAC alters the established relation between coronary events, CAC and risk
factors.

P1396 Increased thermal heterogeneity in advanced
atherosclerotic lesions: Experimental application of
microwave radiometry

M. Drakopoulou1, K. Toutouzas2 , A. Synetos2, A. Michelongona2 ,
C. Patsa2, G. Agrogiannis3 , E. Patsouris3, C. Grassos2, E. Siores4,

C. Stefanadis2. 1Hippokration Hospital, Department of Cardiology, Athens,
Greece; 2Hippokration General Hospital, Athens, Greece; 3University of Athens
Medical School, Athens, Greece; 4University of Bolton, Bolton, United Kingdom

Background: The association of inflammatory cells in atherosclerosis is con-
sidered a histological hallmark of high-risk vulnerable lesions. Intravascular ther-
mography (IVT) is the only method currently available, which can measure heat
generation from atheromatic plaques indicating local inflammation. However, the
development and validation of non-invasive imaging techniques that detect in-
flammation in atherosclerosis still remains of major clinical interest. Microwave

radiometry (MR) is a new non-invasive diagnostic method that provides accu-
rate measurement of the temperature of tissues, reflecting local inflammation.
We evaluated in an experimental model of atherosclerotic disease whether ther-
mal heterogeneity measured by MR is correlated with IVT and histologic findings.
Methods: Microwave radiometry (RTM-01-RES system) was applied noninva-
sively in 60 atherosclerotic segments of rabbits aorta (5 segments, 2cm long in 6
rabbits), as well as in 60 control segments. The system measures natural elec-
tromagnetic radiation from the internal tissues at microwave frequencies that is
proportional to the temperature of tissue (accuracy:±0.2°C, depth of temperature
detection:1–7 cm). Thereafter, IVT was performed in the same segments. For
both techniques temperature difference (�T) was assigned as the temperature
of each segment minus the minimal temperature of the 5 segments. Aortas were
excised and during histologic analysis were divided into 2 types according to the
inflammatory cell content and the degree of CD3 and CD68 immunoreactivity.
Results: MR detected that �T of atherosclerotic aortas was significantly higher
compared to controls (1.02±0.23 vs 0.21±0.09°C, p<0.001). These findings
were confirmed by IVT. Segments with increased infiltration of lymphocytes (≥3)
(n=27) had higher �T by MR compared to segments with low (n=69) (1.12±0.16
vs 0.41±0.35°C, p<0.001). Segments with increased expression of mast cells
(≥3) (n=28) had higher �T by MR compared to segments with low (n=68)
(1.10±0.23°C vs 0.41±0.34°C, p<0.001). �T of atherosclerotic segments as-
sessed by both methods correlated with plaque thickness assessed by histology
(MR: R=0.60, p<0.001, IVT:R =0.41, p=0.004).
Conclusion: MR may detect atherosclerotic plaque inflammation in an animal
model of atherosclerosis. Increased thermal heterogeneity detected by MR re-
flected the presence of high-risk plaque features. This new non-invasive method
may provide in vivo atherosclerotic plaque functional assessment, having thus the
potential to characterize significant plaque features.
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P1397 Correlation between radial artery- and peripheral
arterial-tonometry derived augmentation index in
patients with atrial fibrillation

S. Willoughby, D. Lau, C.D. Schultz, H.S. Lim, G. Young, P. Sanders.
Cardiovascular Research Centre, University of Adelaide, Adelaide,

Australia

Introduction: Augmentation index (AI) is considered a surrogate marker for the
stiffness of the arterial system; however its utility in atrial fibrillation is unknown.
The AI is routinely recorded from the radial artery (rAI). AI can also be calculated
from the fingertips by peripheral arterial tonometry (patAI). Therefore we sought
to determine whether AI calculated from the fingertips (patAI) provides similar
information to that of rAI in patients with atrial fibrillation.
Methods: 35 consecutive patients with paroxysmal atrial fibrillation (age 59±12)
were examined during sinus rhythm. For each subject, rAI and patAI were
recorded using radial applanation tonometry (SphygmoCor) and using peripheral
arterial tonometry (EndoPat2000). AI is the ratio first to second peaks of the cen-
tral arterial waveform) and expressed as a percentage of pulse pressure. Results
are displayed as mean and SD.
Results: Overall, rAI (19±13%) was significantly (p<0.005) higher than patAI
(9±21%) but both indices were highly correlated to each other. The R value was
0.79 (p<0.0001) and the R-squared value was 0.62 (Figure A). Bland–Altman plot
of the difference between the two techniques (patAI-rAI values) versus their mean
demonstrates that patAI under-estimates augmentation index (Figure B). The bias
calculated over the range of averaged concentrations was -10%. However, the
bias is not constant over this range.

Conclusion: AI can be measured by radial artery tonometry and peripheral arte-
rial tonometry. While there is a good correlation between the AI calculated from
both techniques, the lack of uniform bias between the values suggests that the
two techniques are not interchangeable as estimates of arterial stiffness in pa-
tients with atrial fibrillation.
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P1398 Knockout of the peroxisome proliferator coactivator 1
enhances endothelial dysfunction during chronic
angiotensin II treatment by increasing mitochondrial
ROS and apoptosis

S. Schuhmacher, E. Schulz, P. Wenzel, M. Oelze, A. Daiber,
T. Muenzel. University Medical Center, Department of Molecular Cardiology,
Mainz, Germany

Background: Peroxisome proliferator coactivator 1 (PGC-1alpha) is an important
mediator of mitochondrial biogenesis and function. We have previously shown
that the AMP-activated protein kinase (AMPK) protects endothelial cells against
oxidative stress by preservation of mitochondrial function in a PGC-1alpha depen-
dent manner. Since dysfunctional mitochondria might be involved in the patho-
genesis of vascular disease, we studied the effects of in vivo PGC-1alpha deletion
during chronic angiotensin II (ATII) treatment in vivo.
Methods and results: Deletion of PGC-1alpha had no effect on endothelial func-
tion or mitochondrial mass under basal conditions. However, chronic angiotensin
II (ATII) infusion at subpressor doses (0.1mg/kg/d) resulted in mild endothelial
dysfunction, which was markedly impaired in PGC-1alpha knockout mice. In par-
allel, oxidative stress was increased in aortic rings from ATII-treated PGC-1alpha
knockout mice while serum antioxidative capacity was decreased. We identified
mitochondrial respiratory chain as the major PGC-1alpha dependent ROS source
in vivo. In accordance with the role of mitochondrial ROS in the signalling events
leading to apoptosis, we found positive TUNEL-staining in aortic sections from
mice treated with angiotensin II, which was significantly increased in PGC-1alpha
knockout mice.
Conclusion: In vivo PGC-1alpha deletion during vascular disease impairs en-
dothelial function by augmenting oxidative stress. Mitochondrial dysfunction and
associated ROS production might contribute to this process by promoting apop-
tosis of vascular cells.

P1399 Is poly (ADP-ribose) polymerase activity involved in
eNOS activation after thrombin treatment?

G. Thorgeirsson, B.T. Thors, H.H. Halldorsson. University of Iceland,
Reykjavik, Iceland

Purpose: The endothelial nitric oxide synthase (eNOS) is activated
by numerous stimuli including shear stress, growth factors, vasoactive factors and
hypoxia. The stimulation is mediated by complex regulatory mechanisms with
phosphorylation at different sites by several protein kinases playing a vital role.
We have recently reported that thrombin stimulates eNOS through phosphory-
lation at Ser 1177 by the AMP-actvated kinase (AMPK) but only under culture
conditions that allow a fall in cellular ATP-levels. The cause of the decrease in
ATP after thrombin stimulation is unknown but here we explore the possibility that
it is secondary to a decrease in NAD levels caused by activation of poly(ADP-
Ribose) polymerase (PARP). PARP is a nuclear enzyme that consumes NAD in
response to DNA damage. Thrombin has been shown to cause an increase in
reactive oxygen species in endothelial cells.
Methods: Umbilical vein endothelial cells were cultured in Morgan’s medium 199
with 20% fetal calf serum. When confluent the cells were placed in either medium
199 or medium 1640 without serum. Agonist was added 10-20 minutes later and
left on for 3-20 minutes. Intracellular levels of ATP and NAD were determined
using a luciferase assay and an enzymatic cyclic assay respectively.
Results: Hydrogen peroxide (H2O2) caused a sharp fall in cellular NAD levels in
both media prevented by the PARP inhibitor PJ34 and partly by the ADP-Ribose
pyrophosphatase inhibitor LY290042. H2O2 also caused a fall in ATP levels that
was totally prevented by LY290042 but only partially by PJ34. Manipulation of
NAD levels by long term treatment with the NAD precursor nicotinamide or the
NAD synthesis inhibitor FK866 had no effect on ATP levels or on the response
to H2O2 and A23187. Thrombin as well as A23187 lowered NAD levels by 6%
in both media but only lowered ATP levels in medium 199.This fall in ATP was
unaffected by either PJ34 or LY290042.
Conclusions: In endothelial cells ATP levels are not tightly coupled to NAD levels
regardless of whether the NAD is lowered by PARP activation or inhibition of
synthesis. The fall in ATP after thrombin or ionophore stimulation are independent
of PARP activity.

P1400 Partial gene deletion of endothelial nitric oxide
synthase is an independent cause of coronary
vascular dysfunction in mice fed with high fat diet

C. Vecoli1, M. Novelli2, A. Pippa2, P. Beffy3, A. L’ Abbate1,
P. Masiello2, D. Neglia3. 1High School Sant’Anna, Pisa, Italy;

2Universita’ di Pisa, Dipartimento di Patologia Sperimentale, Biotecnologie
Mediche, Infettivologia e, Pisa, Italy; 3CNR-Istituto Fisiologia Clinica, Pisa, Italy

Purpose: eNOS partial knockout mice (eNOS-/+) fed with a high fat diet (HFD)
develop hypertension and insulin resistance (IR) similarly to eNOS knockout mice
(eNOS-/-) fed with standard diet (SD) suggesting a combined effect of partial gene
deletion and diet on systemic vascular function. This study aimed to investigate
the interaction of eNOS gene deletion and HFD on coronary vascular function.
Methods: Wild type (WT), eNOS+/- and eNOS-/- mice were studied. WT and
eNOS+/- were fed with SD or HFD for 16 wks. I.p. glucose and insulin toler-

ance tests (IPGTT and ITT) and measurements of arterial blood pressure (BP)
were performed. Coronary function was evaluated in isolated heart. Coronary re-
sistance (CR) was measured at baseline, and during infusions of acetylcholine
(Ach) or sodium-nitroprusside (SNP) to evaluate endothelium-dependent or -
independent vasodilation.
Results: Both eNOS-/- and HFD-fed eNOS+/- developed IR and hypertension,
as suggested by AUC values from IPGTT and ITT as well as BP values shown
in Table. HFD-fed WT developed IR but not hypertension while SD-fed eNOS+/-
remained similar to WT. eNOS-/-, and eNOS+/- fed with HFD or SD, had im-
paired endothelium-dependent coronary function as demonstrated by signifi-
cantly increased CR at baseline and after Ach as compared with other groups.
Endothelium-independent vasodilation was significantly damaged only in eNOS-
/- which showed no CR reduction after SNP (Table).

Metabolic and cardiovascular parameters

WT WT + HF eNOS+/- eNOS+/- + HF eNOS-/-

AUC of IPGTT (mg/ml min) 220.1±7.8 409.4±25.5a 250.2±7.9 372.1±18.9a 198.1±6.9
AUC of ITT (ng/ml min) 1.06±0.09 2.01±0.29b 1.10±0.06 1.66±0.19 1.70±0.91
Non-invasive SBP (mmHg) 94.5±7.4c 100.1±6.3c 98.6±8.5c 114.4±11.9 128.6±7.1
Baseline CR,

mmHg ·g/mL-1 /min-1 4.4±0.83d 4.28±1.27d 5.33±1.31 5.03±1.52 5.27±1.25
CR after Ach infusion,

mmHg ·g/mL-1 /min-1 3.31±1.46d 3.24±1.51d 4.18±1.78 4.09±2.63 4.1±1.5
CR after SNP infusion,

mmHg ·g/mL-1 /min-1 3.71±1.17 3.67±1.42 4.01±1.64 3.84±2.03 4.95±3.1e

ap<0.05 vs WT, eNOS+/- , and eNOS-/- ; bp<0.05 vs WT and eNOS+/-; cp<0.05 vs eNOS+/- + HFD
and eNOS-/- ; dp<0.05 vs eNOS+/- + CF, eNOS+/- + HFD, and eNOS-/- ; ep<0.005 vs others.

Conclusions: The present study demonstrates that eNOS gene deletions in mice
have coronary functional effects independently of diet. In the case of partial gene
deletion, interaction with HFD is required to cause systemic hypertension and IR.

P1401 Influence of circulating LysM positive cells on arterial
hypertension

M. Knorr1, S. Kossmann1, S. Schumacher1 , J. Stratmann1,
S. Karbach1, M. Oelze1, C. Becker2, A. Daiber1, T. Muenzel1 ,
P. Wenzel1 . 1University Medical Center, Department of Medicine 2,

Mainz, Germany; 2Department of Dermatology, Mainz, Germany

Background: Angiotensin-II (ATII) is the most potent vasoconstrictor in arterial
hypertension. It mediates infiltration of inflammatory leukocytes into the arterial
wall and stimulates both vascular and inflammatory cell nicotin amideadenosine
dinucleotide phosphate (NADPH) oxidases. The decisive source of ROS con-
sidering monocytes, granulocytes and vascular NADPH oxidase has not been
defined yet.
Methods & results: Selective depletion of Lysozyme Mpositive (LysM+) cells was
achieved by i.p. injection of low dose diphtheriatoxin in mice with LysM depen-
dent cre inducible expression of diphtheria toxin receptor (LysMiDTR) and lead
to reduced infiltration of LysM+ cells into the arterial wall following ATII infusion
(1mg/kg/d for 7days), confirmed by flow cytometry and by galactosidase activity
staining in LysMiDTR/LacZ mice.Depletion of LysM+ cells attenuated blood pres-
sure increase (measured byradiotelemetry), vascular superoxide formation (mea-
sured by chemiluminescence,cytochrome c assay and oxidative fluorescence mi-
crotopography) and expression of NADPH oxidase subunits (assessed by West-
ern blot and mRNA-RT-PCR) and ameliorated vascular endothelial and smooth
muscle dysfunction (assessed byaortic ring relaxation studies). Reconstitution of
depleted LysMiDTR mice with wild type monocytes, but not with monocytes lack-
ing a functional NADPH oxidase, reestablished ATII induced vascular dysfunction,
oxidative stress and arterial hypertension.
Conclusion: ATII induced vascular dysfunction seems tobe mediated, at least in
part, by circulating and infiltrating LysM+ cells. The phagocytic NADPH oxidase in
LysM+ cells appears to be a key component in ATII induced arterial hypertension
and might represent a pharmacological target to treat arterial hypertension in the
future.

P1402 Limited regulation of blood pressure by vascular
endothelial nitric oxide synthase

T. Suvorava1, V.T. Dao1, M.M. Cortese-Krott2, M. Kelm2, M. Weber3 ,
G. Kojda1. 1Institute of Pharmacology and Clinical Pharmacology,
University Hospital, Duesseldorf, Germany; 2Department of

Cardiology, Pneumology, Angiology, University Hospital, Duesseldorf, Germany;
3Emory University School of Medicine, Division of Cardiology, Atlanta, United
States of America

Disruption of eNOS in mice (eNOS-/-) causes a profound increase of blood pres-
sure which is frequently assumed to be caused by the lack of endothelium-derived
nitric oxide generation. We sought to investigate whether endothelial-specific tar-
geting of eNOS in eNOS-/- normalises aortic reactivity and blood pressure.
Transgenic mice carrying bovine eNOS (eNOS++) were generated on C57BL/6
background using the endothelium-specific Tie-2 promoter. By breeding these
mice with eNOS-/-, mice that express eNOS only in the endothelium (eNOS-/-
/eNOS+) were obtained.
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Western blot analysis confirmed eNOS protein expression in aorta (66.8±12.5,
n=10), myocardium (49.9±5.4, n=4) and skeletal muscle (54.2±9.1, n=10) of
eNOS-/-/eNOS+ as compared to C57Bl/6 (100%, n=4-10). Organ bath exper-
iments revealed that the concentration-response-curves to acetylcholine did
not differ significantly (P=0.562, n=8-11, two-way ANOVA), and the maximal
relaxations were similar in eNOS-/-/eNOS+ (98.3±2.14%, n=7) and C57Bl/6
mice (92.4±3.6%, n=11) while aortic constriction was observed in eNOS-/-
(137.5±12.1%, n=11, P<0.05). In addition, hypersensitivity to phenylephrine ob-
served in eNOS-/- was blunted in eNOS-/-/eNOS+. Likewise, a significant in-
crease in aortic sensitivity to NO-donors S-nitroso-N-acetyl-penicillamine and
diethylamine/NO in eNOS-/- mice as compared to C57Bl/6 was completely
abolished in eNOS-/-/eNOS+ (n=4-5, P>0.05). Endothelial-specific expression
of bovine eNOS in eNOS-/- tended to result in increased phosphorylation at
Ser1176/79 suggesting activation of bovine eNOS in response to shear both in
thoracic aorta and in skeletal muscle. Aortic and skeletal muscle ratio of Ser239-
phosphorylated and total VASP as a marker for protein kinase G activity was
significantly increased by bovine eNOS (n=4-5, P<0.05). Expression of ecSOD,
which is upregulated by endothelial NO, was elevated in aorta and skeletal muscle
of eNOS-/-/eNOS+ when compared to eNOS-/- (n=4-9, P<0.05). Despite restora-
tion of endothelial eNOS activity there was no effect of bovine eNOS on systolic
blood pressure (sBP). While C57Bl/6 mice showed a normal sBP (118.4±3.1
mmHg, n=6), sBP in eNOS-/-/eNOS+ was strongly increased to 131.2±2.7 mmHg
(n=14, P<0.05) and this was similar to that observed in eNOS-/- (131±3.0, n=14,
P=0.7).
Endothelium-specific reintroduction of functionally active eNOS in eNOS-deficient
mice, i.e. vascular-specific eNOS rescue, resulted in restoration of endothelial
eNOS activity but not in normalisation of blood pressure. These data suggest that
endothelial eNOS appears to have limited effect on systemic blood pressure.

P1403 Impairment of endothelial function, but not structural
indices of vascular function, in children with juvenile
idiopathic arthritis

A. Vlahos1, P. Theohari1 , A. Bechlioulis2, K. Vakalis2, K.K. Naka3,
N. Papamichael2 , K. Gartzonika4, A. Mavridis4, A. Siamopoulou1,

L.K. Michalis3. 1Department of Paediatrics, University of Ioannina, Ioannina,
Greece; 2Michaelidion Cardiac Center, University of Ioannina, Ioannina,
Greece; 3Department of Cardiology, University of Ioannina, Ioannina, Greece;
4Laboratory of Microbiology, University of Ioannina, Ioannina, Greece

Purpose: Chronic inflammatory diseases (CID) have been associated with vas-
cular dysfunction and increased incidence of cardiovascular diseases. Juvenile
idiopathic arthritis (JIA) is a CID in children with very few studies so far reporting
early vascular dysfunction. We aimed to assess the presence of vascular dys-
function in children with JIA compared to healthy controls and investigate the role
of inherent inflammatory process of JIA in vascular health.
Methods: Thirty children with JIA were compared to 33 age- and sex-matched
healthy controls (age range 7-18 years). Endothelial function was assessed by
measurement of brachial artery flow-mediated dilatation (FMD). Indices of struc-
tural vascular disease such as carotid intima-media thickness (IMT), carotid-
femoral pulse wave velocity (PWVcf using applanation tonometry) and large and
small artery elasticity indices (LAEI and SAEI using diastolic pulse contour analy-
sis) were also assessed. Intercellular adhesion molecule (ICAM-1) and P-Selectin
were measured as indices of endothelial activation/inflammation.
Results: The two groups were well matched except for increased erythrocyte
sedimentation rate (p=0.009) and ICAM-1 (p<0.001) in children with JIA com-
pared to controls. FMD was decreased in children with JIA compared with healthy
controls (7.10±2.23% versus 9.93±3.90%, p=0.001). There were no differences
in IMT, PWVcf, LAEI and SAEI between groups. After adjustment for differences
in inflammatory markers between groups the difference in FMD was abolished
(p=0.054).
Conclusions: Children with JIA demonstrate endothelial dysfunction that is
probably related to systemic inflammation. Indices of structural atherosclerotic
changes did not differ between groups. Further studies are needed to confirm the
clinical and prognostic significance of our findings in children with JIA.

P1404 Dynamic changes of the pro-apoptotic effect of serum
on endothelial cells in ST-segment elevation
myocardial infarction patients treated with primary
angioplasty

M.J. Forteza1, V. Bodi Peris1, J. Sanchis1, C. Alguero2, S. Novella2,
J. Nunez1, I. Trapero2 , I. Benet1, F.J. Chorro1, A. Llacer1. 1Hospital Clinico
Universitario, INCLIVA, Universidad de Valencia, Valencia, Spain; 2University of
Valencia, Valencia, Spain

Purpose: Acute loss of endothelial cells may play a role in the ischemia-
reperfusion injury process. The aim of this study was to evaluate the pro-apoptotic
effect of blood serum on endothelial cells in reperfused ST-segment elevation my-
ocardial infarction (STEMI) patients.
Methods: Human umbilical vein endothelial cells (HUVEC) were incubated with
serum of 20 patients with a first STEMI treated with primary angioplasty drawn
before reperfusion and 24h, 96h and 30 days afterwards. Apoptosis, necrosis and
viability percentages were evaluated by flow cytometry. Cytokine levels and lym-

phocyte subtypes were evaluated by multiplexed immunoassay and flow cytome-
try respectively. Values were compared with serum of 12 age- and sex- matched
control subjects with normal coronary arteries.
Results: In comparison with controls, serum of STEMI patients induced a loss
of HUVEC viability mainly due to apoptosis but not necrosis. In patients, the
pro-apoptotic effect of serum was maximum at 96h post-reperfusion (Figure). A
pro-inflammatory response paralleled the pro-apoptotic effect of serum. In com-
parison with controls, at 96 hours anti-inflammatory cytokines IL-4 and IL-10 did
not vary but pro-inflammatory cytokines IL-6 (p<0.001) and IL-1β (p<0.001) and
pro-apoptotic cytokines TNF-α (p<0.01) and TGF-β (p<0.05) increased. Similarly
a pro-inflammatory response in adaptative immune cells occurred: CD4+ cells
count and Th1/Th2 ratio increased but FOXP3+ T regulatory cells count dimin-
ished (p<0.05 in all cases).

Conclusion: Serum of STEMI patients induces apoptosis on endothelial cells.
This effect progressively increases in the days following reperfusion and it is
acompanied by an acute pro-inflammatory deregulation of the adpatative immune
system.

P1405 Hyperhomocysteinemia-induced endothelial
dysfunction does not accelerate progression of
atherosclerosis in hypercholesterolemic mice

F. Jacobs1, I. Muthuramu1 , E. Van Craeyveld1 , S.C. Gordts1,
J. Emmerechts1, M. Hoylaerts1 , P. Herijgers2, B. De Geest1.

1Center for Molecular and Vascular Biology, Catholic University of Leuven,
Leuven, Belgium; 2Division of Experimental Cardiac Surgery, Catholic University
of Leuven, Leuven, Belgium

Purpose: Hyperhomocysteinemia is an independent risk factor for ischemic car-
diovascular diseases but its causal role in atherothrombosis remains controver-
sial. The objective of the current study was to analyse the effects of selective low-
ering of plasma cholesterol, plasma homocysteine, or both, on endothelial func-
tion and on progression of atherosclerosis in male hyperlipidemic and hyperho-
mocysteinemic C57BL/6 low density lipoprotein receptor (LDLr)-/- /cystathionine-
β-synthase (CBS)+/- deficient mice. Second, we evaluated whether selective ho-
mocysteine lowering has anti-thrombotic effects in a model of arterial thrombosis.
Methods: A folate-depleted, methionine-enriched diet supplemented with 0.2%
cholesterol (w/w) and 10% coconut oil (v/w) was started at the age of 12 weeks.
Three weeks later, gene transfer was performed with E1E3E4-deleted adenoviral
vectors for hepatocyte-restricted overexpression of CBS (AdCbs) or of the LDLr
(AdLDLr), or with the control vector Adnull. In a fourth group, AdCbs and AdLDLr
were co-administered.
Results: Three weeks after start of the diet, plasma homocysteine and plasma
cholesterol levels were 82±14 μmol/L and 680±27 mg/dL, respectively. AdCbs
and combined AdCbs/AdLDLr transfer resulted in a 5.6-fold (p<0.0001) and a
4.5-fold (p<0.0001) decrease of homocysteine levels, respectively, at day 14 and
these effects were stable for the entire duration of the experiment. AdLDLr and
AdCbs/AdLDLr transfer induced a stable 6.2-fold (p<0.0001) decrease of choles-
terol levels. Six weeks after transfer, endothelium-dependent relaxation was not
affected by hypercholesterolemia but was severely impaired in hyperhomocys-
teinemic mice compared to conditions of normal homocysteine levels. Intimal area
was quantified in the aortic root and the brachiocephalic artery at 13 weeks after
intervention. Intimal area in AdLDLr and AdCbs/AdLDLr mice was more than 100-
fold (p<0.001) smaller than in control mice and AdCbs mice. No differences in
intimal area were observed between control mice and AdCbs mice. In a model of
carotid artery thrombosis, the average time to first occlusion and to stable occlu-
sion were 1.9-fold (p<0.01) and 2.1-fold longer (p<0.01), respectively, in AdCbs
treated mice than in control mice. Comparison of time to total occlusion between
control mice and AdCbs mice by log-rank test yielded a highly significant differ-
ence (p<0.0001).
Conclusion: Endothelial function and homocysteine levels predict susceptibility
to arterial thrombosis but do not predict atherosclerosis initiation and progression.
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P1406 Endothelial function increases with age in
adolescents

U.M. Mueller, K. Machalica, J. Adam, V. Adams, S. Erbs, C. Walther,
G.C. Schuler. University of Leipzig, Heart Center, Leipzig, Germany

Background: Endothelial dysfunction is an early indicator for devel-
oping atherosclerosis that can be found even in obese or diabetic children. The
aim of this study was to characterize endothelial function in children and ado-
lescents and to study the influence of physical activity and fitness on endothelial
function.
Methods: 582 tests in 358 students in the age of 10 to 17 years (46.2% female;
group 1: n=119, 11.2±0.6 years; group 2: n=191, 12.5±0.3 years; group 3: n=98,
13.5±0.3 years; group 4: n=174, 15.1±0,8 years) were analysed in this cross
sectional study, that investigates the influence of one hour of physical exercise
daily at school in the intervention group (IG) in comparison to two hours weekly
in the control group (CG) on cardiovascular risk factors. Tests included assess-
ment of (1) peripheral endothelial function via reactive hyperaemic index (RHI),
(2) anthropometry with body mass index (BMI), (3) maximal oxygen consumption
(VO2max) as a measurement for physical fitness via a maximal treadmill exer-
cise test with spirometry, and (4) a blood sample for measurement of cholesterol,
adipocytokines and hormones.
Results: With increasing age RHI increased significantly from 1.50±0.4 in group
1 to 1.80±0.6 in group 4 (p<0.01; r=0.33 Pearson’s correlation). RHI increased
in girls earlier than in boys with significant differences in group 2 (1.53±0.4 vs.
1.37±0.3, p<0.01) and group 3 (1.77±0.4 versus 1.59±0.6, p=0.02) between
the genders. Correlation between RHI and BMI was small (r=0.2, p<0.01). BMI-
percentiles revealed overweight and obesity in 8.2% students. We didn’t found
significant differences regarding the RHI in our small group of overweight/obese
adolescents and the non-obese students. Endothelial function was not dependent
on VO2max neither in the different age groups (52.9±8.8 ml/min/kg, 47.4±8.5
ml/min/kg, 48.7±7.7 ml/min/kg and 47.6±8.1 ml/min/kg for groups 1 to 4, p<0.01)
nor between IG and CG. VO2max was better in the non-obese adolescents in all
groups. Cholesterol levels decreased with increasing age in adolescents from
4.3±0.6 mmol/l in group 1 to 3.9±0.7 mmol/l in group 4, p<0.01. Measurements
of adipocytokines and hormones are ongoing.
Conclusion: Endothelial function increases with increasing age in healthy chil-
dren and adolescents. In preadolescents and after puberty, RHI of boys and girls
is similar. Hormonal changes in puberty may cause an earlier increase of en-
dothelial function during puberty in girls than in boys independent of maximal
exercise capacity. Age-dependence of measurements has to be considered in
further young study cohorts.

P1407 Critical role of endothelial MR in obesity-induced
endothelial dysfunction

N. Schaefer1, C. Lohmann1, A. Vergopoulos2 , S. Berger3,
F. Ruschitzka1, J. Nussberger4 , T.F. Luscher1 , F. Verrey5,
C.M. Matter1. 1Cardiovascular Research, Physiology Institute,

University of Zurich, Zurich, Switzerland; 2Institute for Clinical Chemistry,
University Hospital Zurich, Zurich, Switzerland; 3German Cancer Research
Center, Heidelberg, Germany; 4Division of Internal Medicine, University of
Lausanne, Lausanne, Switzerland; 5Institute of Physiology, University of Zürich,
Zurich, Switzerland

Background: Aldosterone plays a crucial role in cardiovascular disease. Antag-
onism of its cognate receptor, the mineralocorticoid receptor (MR), decreases
atherosclerosis by reducing inflammation and oxidative stress. Obesity is a
chronic inflammatory disease that is characterized by increased plasma aldos-
terone levels. However, the role of aldosterone or MR in the context of obesity-
induced vascular disease remains unknown.
Methods and results: We exposed C57BL/6 mice for 14 weeks to a high-fat
diet (60% lard) or a normal chow. Obese mice showed increased plasma al-
dosterone levels and developed impaired endothelium-dependent relaxations to
acetylcholine that was prevented by chronic administration of the MR antagonist
eplerenone (200mg/kg/day). Furthermore, we observed that increased expres-
sion of inflammatory markers such as TNFα (tumor necrosis factor-α) and CD68
(macrophage glycoprotein) in the visceral adipose tissue of obese mice was re-
stored to normal upon administration of eplerenone. Quantitative PCR analyses
of freshly isolated RNA from mouse aortic endothelial cells revealed that inflam-
matory genes such as ICAM-1 (inter-cellular adhesion molecule 1), VCAM-1 (vas-
cular cell adhesion protein 1) and C1-inhibitor were regulated in endothelial cells
of obese mice whereas MR antagonism partially attenuates these proinflamma-
tory events. To elucidate the role of the endothelial MR in this context, we gener-
ated mice with endothelial-specific ablation of MR expression using the Cre/loxP
system and the Tie-2 promotor. We exposed these mice and the corresponding
controls to a high-fat diet for 14 weeks. Endothelial dysfunction was completely
prevented in obese endothelial MR knockout mice in comparison to their obese
wild-type littermates.
Conclusions: Thus, obesity induces MR-mediated proinflammatory changes in
the white adipose tissue and in aortic endothelial cells that result in increased
oxidative stress, inflammation and endothelial dysfunction. Endothelial MR me-
diates obesity-induced endothelial dysfunction and therefore may play a crucial
role in the initiation of vascular disease in obesity.

P1408 Glaucoma is associated with arterial dysfunction and
increased inflammatory process

G. Siasou, G. Siasos, D. Tousoulis, M.M. Moschos, E. Oikonomou,
M. Zaromitidou, T. Paraskevopoulos, G. Marinos, A.G. Papavassiliou,
C. Stefanadis. University of Athens Medical School, Hippokration

General Hospital, Department of Cardiology, Athens, Greece

Purpose: Reduced ocular blood flow, mostly caused by vascular dysregulation,
plays a pivotal role in the pathogenesis of primary open-angle glaucoma (POAG).
The study was designed to evaluate vascular function and inflammatory process
in patients with POAG.
Methods: Forty seven POAG patients and thirty eight matched healthy subjects
(Cl) were included in this case-control study. Endothelial function was evaluated
by flow-mediated dilatation (FMD). Carotid-femoral pulse wave velocity (PWV)
was measured as an index of aortic stiffness and augmentation index (AIx) as a
measure of arterial wave reflections. Circulating levels of soluble interleukin-6 (IL-
6) and soluble intercellular cells adhesion molecule (s-ICAM-1) were measured
by ELISA.
Results: The POAG patients had significantly lower FMD compared
to Cl (4.69±0.42% vs 6.53±0.59%, p<0.05) and significantly higher
PWV (8.94±0.34m/s vs 7.64±0.30m/s, p<0.05) and AIx (27.28±1.03% vs
23.13±1.92%, p<0.05). Moreover, in POAG patients compared to Cl, we found a
significant increase in the release of IL-6 (2.57±0.34 pgr/ml vs 1.70±0.17 pgr/ml,
p<0.05) and s-ICAM-1 (684.20±53.60 ngr/ml vs 478.23±57.93 ngr/ml, p<0.01)
indicating an elevated inflammatory status in POAG patients.
Conclusion: Glaucoma is associated with endothelial dysfunction, increased ar-
terial stiffness and elevated inflammatory process, which are indicators of in-
creased risk of cardiovascular events. These results strengthens the vascular
theory considers glaucomatous optic neuropathy a consequence of insufficient
ocular blood supply caused by vascular dysfunction.

P1409 Morphological and functional vascular changes
induced by childhood obesity

M.M. Ciccone1, G. Ricci1, A. Zito1, P. Scicchitano1, M. Gesualdo1,
S. Primitivo1, V. Palumbo1, S. Carbonara1 , V. Miniello2,
P. Giordano2. 1University of Bari, Department of Cardiology, Bari,

Italy; 2Bari University, Department of Pediatry, Bari, Italy

Childhood obesity induces severe complications: sleep apnea syndrome, dyslipi-
demia, insulin resistance, and hypertension, which raise the risk of cardiovascular
disease in later ages by increasing the pace of the atherosclerosis process. En-
dothelial dysfunction is the first step in the atherosclerotic process in children.
The aim of this study was to determine whether childhood obesity is associated
with early endothelial dysfunction and vascular structural alterations, and there-
fore constitutes the first step in the development of atherosclerotic disease in
adulthood.
Methods: 93 children, aged 10.93±2.72 years, divided into two groups, normal
weight subjects (controls) and overweight/obese subjects (cases), according to
their Body Mass Index (BMI: 26±5 kg/m2; median: 26 kg/m2; interquartile range
22-28 kg/m2) were recruited to the study.
All subjects underwent a check-up of total, HDL- and LDL-cholesterol, triglyc-
erides, C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), and white
blood cells count, together with ultrasound measures of flow-mediated dilatation
(FMD), carotid intima-media thickness (cIMT), and anterior-posterior diameter of
the abdominal aorta (APAO),as indices of cardiovascular status.
Results: We found a homogeneous gender distribution between the two groups
(chi square test p=0.490) but a statistically significant difference in age (mean
11.68±2.26 years in the overweight/obese group vs. 10.07±2.97 years in the con-
trols, p=0.004). In addition, obese children had high blood triglycerides (85±43
mg/dl versus 60±29 mg/dl in controls, p=0.002). A statistically significant differ-
ence between the two groups was found for HDL (52±11 mg/dl versus 58±12
mg/dl in controls; p=0.032) and ESR (20.7±14.6 mm/h versus 14.0±11.7 mm/h
in controls; p=0.016) levels. Obese children had higher values of APAO than
normal: 1.42±0.17 cm versus 1.28±0.18 cm (p=0.0001). Lower values of FMD
(i.e. an impaired endothelial function) were found in overweight/obese children
(7.24±2.47% versus 9.50±3.78% in controls; p=0.001).
Instead, left cIMT showed a statistically significant early impairment of vascu-
lar structures: overweight/obese cIMT: 0.53±0.06 mm versus controls cIMT:
0.50±0.05 mm (p=0.005). A similar result was found for the right cIMT values
(0.53±0.08 mm vs. controls 0.50±0.06 mm, p=0.045).
Conclusions: Overweight/obese children have an initial endothelial dysfunction
that represents the first stage in the development of atherosclerosis. So obesity,
especially in childhood, is a primary cardiovascular risk factor that is likely to have
both short and long term consequences.
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P1410 Inverse association between haemoglobin A1c and
flow-mediated dilation in non-diabetic women

R. Lorbeer1 , K. Empen2, M. Doerr2, M. Arndt1, S. Schipf1,
M. Nauck3, H. Wallaschofski3, S.B. Felix2, H. Voelzke1. 1Ernst
Moritz Arndt University of Greifswald, Institute of Community

Medicine, Greifswald, Germany; 2Ernst Moritz Arndt University of Greifswald,
Department of Internal Medicine B, Greifswald, Germany; 3Ernst Moritz Arndt
University of Greifswald, Institute for Clinical Chemistry & Laboratory Medicine,
Greifswald, Germany

Purpose: Endothelial dysfunction precedes apparent atherosclerosis in humans
and is associated with a number of cardiovascular risk factors, including Type 2
diabetes. To investigate the impact of long-term glucose homeostasis on endothe-
lial function in an adult non-diabetic population, we analysed the association of
serum HbA1c levels with flow-mediated dilation (FMD).
Methods: We studied cross-sectional data from 1384 subjects (696 women),
aged 25 to 85, without diabetes, from the population-based Study of Health in
Pomerania (SHIP-1). FMD measurement of the brachial artery was performed
using standardised ultrasound techniques. Linear regression models were car-
ried out to assess the association between serum HbA1c levels and FMD.
Results: Multivariable analyses disclosed an inverse association between serum
HbA1c levels and FMD in women, but not in men. In women without current use
of antihypertensive medication, increasing serum HbA1c levels were associated
with decreasing FMD levels after adjustment for age, body mass index, smoking
status, hypertension, low density lipoprotein cholesterol, and sex-hormone medi-
cation (β = -1.17; 95% CI -2.03; -0.30, p=0.009).

Serum HbA1c levels and FMD in women

FMD (%)

Whole study population Study population without anti-
(n=696) hypertensive medication (n=489)

HbA1c (%) β (95% CI) p value β (95% CI) p value

Model 1 -1.61 (-2.24; -0.98) <0.001 -1.65 (-2.45; -0.85) <0.001
Model 2 -0.60 (-1.26; 0.05) 0.070 -0.96 (-1.78; -0.13) 0.023
Model 3 -0.74 (-1.44; -0.05) 0.035 -1.14 (-2.00; -0.27) 0.010
Model 4 -0.76 (-1.46; -0.06) 0.033 -1.17 (-2.03; -0.30) 0.009

Data are β-coefficients of linear regression (95% confidence interval). Model 1: unadjusted; Model
2: adjusted for age; Model 3: adjusted for age, body mass index, smoking, hypertension, and low-
density-lipoprotein cholesterol; Model 4: Model 3 + adjusted for sex-hormone medication. FMD,
flow-mediated dilatation.

Conclusions: We conclude that higher serum HbA1c levels in non-diabetic sub-
jects are inversely associated with FMD in women without antihypertensive med-
ication, but not in men. Our results support current considerations that subclinical
disorders of glucose metabolism measured by serum HbA1c are associated with
subclinical cardiovascular diseases detected by FMD, especially in women.

P1411 Coronary vasomotion one year after drug eluting
stent implantation: comparison of everolimus-eluting
and paclitaxel-eluting coronary stents

M. Hamilos1, F. Ribichini2, M. Ostojic3, V. Ferrero2 , D. Orlic3,
C. Vassanelli2, N. Karanovic3 , T. Cuisset4, P. Vardas1, W. Wijns4.

1University Hospital of Heraklion, Department of Cardiology, Heraklion, Greece;
2University of Verona, Department of Biomedical and Surgical Sciences,
Section of Cardiology, Verona, Italy; 3Clinical Center of Serbia, Institute for
Cardiovascular Diseases, Belgrade, Serbia; 4OLV Hospital Aalst, Cardiovascular
Center, Aalst, Belgium

Aims: First generation drug eluting stents (DES) have been associated with im-
paired localised coronary vasomotion, delayed endothelialisation and increased
late thrombotic risk. With availability of newer generation DES, we aimed to com-
pare coronary vasomotion after implantation of a newer generation everolimus-
eluting stent (EES), with a first generation paclitaxel-eluting stent (PES).
Methods: Endothelium dependent and independent coronary vasomotion was
studied in 19 patients with everolimus and 13 with paclitaxel-eluting stent (PES).
Mean time from stent implantation was 11±3 and 13±8 months, respectively.
Vasomotor response to right atrial pacing at increasing heart rates was measured
proximally and distally to the stent and in a remote vessel (reference segment).
Quantitative coronary angiography was performed offline.
Results: Stented segment showed no vasomotion in both groups. Endothelium

Figure 1

independent vasomotion did not differ significantly between the 2 groups (p=0.65
for proximal and p=0.43 for distal segment). EES showed significant vasodi-
latation while PES showed vasoconstriction at both the proximal (+4.5±3.6 vs
-4.2±6.9, p<0.001) and the distal (+4.6±7.9 vs -4.8±9.3, p=0.003) segments
(Figure 1, panels A and B). Reference segment did not show any significant dif-
ference in vasodilatation between the 2 groups (+9.8±6.4 vs +7.2±5.2, p=0.17).
Pacing induced coronary vasomotion of the distal segment correlated significantly
with time from implantation in EES group (r=0.47, p=0.018).
Conclusions: Endothelium-dependent vasomotion at adjacent stent segments
is preserved after EES implantation while endothelium-dependent vasoconstric-
tion was observed long term after PES implantation. The restoration of normal
endothelial function in EES group seems to be time dependent.

P1412 Carbamylated low density lipoprotein impairs nitric
oxide induced vascular relaxation

F.O. Owala, E.W. Holy, G.G. Camici, H. Greutert, B.E. Stahli,
T.F. Luscher, F.C. Tanner. Cardiovascular Research, Physiology
Institute, University of Zurich, Zurich, Switzerland

Introduction: LDL carbamylation has emerged as a potentially important cause
of cardiovascular complications in smokers and patients with chronic renal failure.
Hypothesis: Carbamylated LDL (cLDL) impairs nitric oxide (NO) induced relax-
ation in mouse aorta.
Methods: Native LDL (nLDL) was carbamylated with potassium cyanate and the
degree of carbamylation measured by chromatography. TBARS assay was per-
formed to confirm the absence of LDL oxidation. Aortic rings were suspended in
organ chambers for isometric tension recording and the responses recorded in
the presence or absence of 100 ug/ml nLDL or 100 ug/ml cLDL during submaxi-
mal contraction to norepinephrine (10-7 mol/L).
Results: LDL oxidation was neither detected in cLDL nor nLDL. cLDL inhib-
ited maximal endothelium-dependent relaxations to acetylcholine as compared
to vessels treated with nLDL (68.53±5.29% vs 87.04±1.68%; p=0.003; n=11)
or controls (68.53±5.29% vs. 85.51±2.42%; p=0.009; n=11). Similarly, cLDL
inhibited receptor-independent relaxations to the calcium ionophore A23187
(63.14±3.40% vs. 85.35±2.33%; n = 6; p=0.003 vs control). In contrast,
endothelium-independent relaxations to sodium nitroprusside were not affected
by cLDL (n = 11; p = n.s. vs. control). Indomethacin did not alter endothelium-
dependent relaxations to acetylcholine in vessels treated with cLDL nor in controls
(n = 5; p = n.s. for each group). In contrast, PEG-SOD and PEG-catalase blunted
the inhibitory effect of cLDL on relaxations to acetylcholine (n = 5; p=0.005) with-
out affecting the response of control vessels (n = 5; p = n.s.). cLDL induced
the generation of superoxide anions in mouse aorta (3.02±0.55 vs. 6.00±1.06
nmol/min/mg; n = 10; p=0.02 vs control).
Conclusions: cLDL impairs endothelium-dependent relaxations by stimulating
the generation of superoxide resulting in a decreased NO bioavailability. This ob-
servation may be important for understanding the high cardiovascular event rates
in smokers and patients with chronic renal failure.

P1413 Impaired endothelial function and increased arterial
stiffness in patients with sarcoidosis: the role of
inflammatory process

G. Siasos1, D. Tousoulis1 , E. Gialafos1, E. Oikonomou1,
M. Zaromitidou1, A. Rapti2, T. Paraskevopoulos1 , K. Maniatis1,

A.G. Papavassiliou3, C. Stefanadis1. 1University of Athens Medical School,
Hippokration General Hospital, Department of Cardiology, Athens, Greece;
2Sotiria Regional Chest Diseases Hospital of Athens, Athens, Greece;
3University of Athens Medical School, Department of Biochemistry, Athens,
Greece

Purpose: Sarcoidosis (Sar) is a multisystemic inflammatory disease. Vascular
function and structure have important impact on long term prognosis of cardio-
vascular patients. However, the effect of Sar on arterial performance remains un-
known. In this study we assessed the hypothesis that Sar patients have impaired
endothelial function and increased arterial stiffness.
Methods: A hundred fifty five (155) Sar patients and a hundred twenty five (125)
matched healthy subjects (Cl) were included in the study. Endothelial function was
evaluated by flow-mediated dilatation (FMD). Carotid-femoral pulse wave velocity
(PWV) was measured as an index of aortic stiffness and augmentation index (AIx)
as a measure of arterial wave reflections. Serum levels of soluble intercellular
cells adhesion molecule (sICAM-1), tumor necrosis factor alpha (TNF-α) and IL-
6, were measured by ELISA.
Results: Compared to Cl, Sar patients had significantly lower FMD (7.72±3.58%
vs 5.44±2.82%, p<0.001) and significantly higher AIx (17.10±13.37% vs
22.73±10.72%, p<0.001) and increased PWV (7.09±1.55 m/sec vs 7.56±1.54
m/sec, p<0.01). In Sar patients PWV was correlated with serum levels of IL6
(r=0.239, p<0.05) and TNFa (r=0.201, p<0.05) and AIx was correlated with
serum levels of sICAM-1 (r=0.169, p<0.05).
Conclusion: In the present study we have shown that Sarcoidosis patients have
impaired endothelial function, increased arterial stiffness and increased inflam-
matory status. Moreover arterial stiffness in this population is associated with
increased inflammatory process.
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P1414 Differences in left ventricular endocardial and
epicardial strain in children: a 2-D speckle tracking
imaging analysis

S. Ge1, Z. Li2, Q. Li2, L. Zhang1 , G. Tao3. 1Drexel University
College of Medicine and St. Christopher’s Hospital for Children,

Philadelphia, United States of America; 2Shenzhen People’s Hospital, Shenzhen,
China, People’s Republic of; 3Qi-Lu Hospital of Shandong University School of
Medicine, Jinan, China, People’s Republic of

Background: It has been suspected that the mechanics of left ventricular (LV) en-
docardium and epicardium are difference due to the myocardial fiber orientation
in health children and in those with heart failure and coronary perfusion abnor-
malities. The advent of 2-D speckle tracking imaging (2DSTI) has made it possible
to analyze endocardial and epicardial deformation in more details. In this study,
we pursued the hypostheses: 1) LV endocardial and epicardial deformation can
be quantitatively measured by 2-D speckle tracking imaging (2DSTI) analysis; 2)
There is difference in left ventricular (LV) endocardial and epicardial deformation
behavior in healthy children.
Methods: A total of 116 consecutive healthy infants and children (75 male/41
female, mean age 7.9±5.9 years) were enrolled. A Philips iE33 echocardiogra-
phy system was used to obtain six views of the LV (apical 4-, 3-, and 2-chamber
views, as well as parasternal short-axis basal, mid and apical views). Offline anal-
ysis was performed using dedicated software (TomTec Image Arena 4.0, TomTec,
Munich, Germany). Longitudinal, circumferential and radial global peak systolic
strain (PSS) of endocardium and epicardium were obtained by manual tracing
and editing and semi-automated tracking of the endocardial and epicardial defor-
mation.
Results: The image acquisition and analysis were feasible for endocardial and
epicardial PSS in all patients, respectively. There is no difference in longitudi-
nal PSS between the endocardium (25.9±4.5%) and epicardium (25.4±4.2%)
(P=0.07); but the endocardial circumferential PSS (29.2±5.3%) is significantly
greater than epicardial circumferential PSS (16.4±3.1%) (P<0.0001). There is no
correlation between longitudinal, radial, and circumferential endocardial or epi-
cardial PSS with age, gender, weight, height, and BSA. The normal values for
these measurements were also obtained. Intra-observer variability of all the mea-
surements range from 3.6±2.3% to 7.0±4.3%, and inter-observer variability from
4.6±3.3% to 7.6±4.4%, respectively.
Conclusions: Our study suggests measurement of LV endocardial and epicar-
dial longitudinal, circumferential and radial PSS is feasible and reproducible in
children. Circumferential deformation is significantly greater in LV endocardium
than epicardium. This study established the normal ranges of LV endocardial and
epicardial PSS measurements by 2DSTI. Further investigations in LV global and
regional PSS in patients with coronary perfusion abnormalities and LV dysfunc-
tion are warranted to define the utility of these sensitive and quantitative tech-
niques.

P1415 Intraventricular vorticity favors conservation of
kinetic energy along the cardiac cycle: analysis in
patients with dilated cardiomyopathy by
post-processing color-Doppler images

M. Alhama1, Y. Benito1, J. Bermejo1, R. Yotti1, E. Perez David1,
A. Barrio1, C. Perez Del Villar1, A. Gonzalez Mansilla1, F. Fernandez-Aviles1 ,
J.C. Del Alamo2. 1Hospital Gregorio Maranon, Madrid, Spain; 2University of
California, San Diego, San Diego, United States of America

Background: Simulation studies suggest that the LV filling vortex developed dur-
ing diastole may be a mechanism that improves systolic efficiency. Recently, we
have developed and validated a method that derives two-dimensional maps of
the LV flow from standard color-Doppler sequences. The vortices developed in-
side the LV along the cardiac cycle can be visualized with high temporal resolution
(>100 Hz) and quantified by digital post-processing.
Purpose: To quantitatively analyze intraventricular vorticity and assess its impli-
cations on ejective efficiency in normal subjects and patients with dilated car-
diomyopathy (DCM).
Methods: Nineteen patients with DCM and 37 healthy volunteers were studied. A
two-dimensional map of instantaneous intraventricular flow was obtained, and cir-
culation, energy and position of the main and secondary vortices were calculated
along the cardiac cycle.

Results: A diastolic vortex is developed during rapid filling and enhanced by atrial
contraction (see figure). The vortex circulation is maintained during isovolumic
contraction, and abolished during the ejective period. At aortic valve opening
(AVO) the vortex circulation is higher in DCM subjects than healthy volunteers
(0.018±0.01 vs 0.013±0.006 m2/s, p=0.03). However, the position of the vortex
is farthest form LV outflow tract (p=0.04), and this results in lower flow velocity in
LVOT at AVO (11±8 vs 18±15 cm/s, p=0.04).
Conclusion: Vortex circulation close to heart base acts as a mechanism to con-
serve kinetic energy developed during filling. This phenomenon is different in pa-
tients with DMC. New aspects of LV physiology can be studied by fluid dynamic
quantitative analysis of conventional color-Doppler echocardiograms.

P1416 Assessment of left ventricular untwisting by
speckle-tracking echocardiography in patients with
aortic regurgitation

R. Enache1, R. Piazza2, D. Muraru3, A. Roman-Pognuz2 ,
A. Calin1, B.A. Popescu1, F. Purcarea4, E. Leiballi2, C. Ginghina1,

G.L. Nicolosi2. 1University of Medicine and Pharmacy Carol Davila, Bucharest,
Romania; 2Cardiology S.Maria degli Angeli Hospital, Pordenone, Italy;
3University of Padua, Department of Cardiac, Thoracic and Vascular Sciences,
Padua, Italy; 4Institute of Cardiovascular Diseases "Prof. Dr. CC Iliescu",
Bucharest, Romania

Background: Left ventricular (LV) twist, as a result of counter-rotation of the apex
and base during systole, and its subsequent untwisting during diastole represent
important components of LV contractility and diastolic suction. Data regarding LV
untwisting in AR patients are lacking.
Purpose: To assess LV untwisting and its determinants in patients with significant
chronic AR.
Methods: We prospectively studied 35 patients with moderate and severe chronic
AR and 20 normal subjects. Exclusion criteria for AR patients were LV ejection
fraction (LVEF) ≤50%, significant coronary artery disease, any LV wall motion
abnormality, more than mild associated valvular heart disease, non-sinus rhythm.
Basal and apical LV rotation and LV torsion were quantified from two-dimensional
greyscale LV parasternal short-axis images by speckle tracking echocardiogra-
phy (STE). LV untwisting was assessed by measuring peak untwisting velocity as
the net difference in peak diastolic apical and basal rotation rates on the torsional
velocity curve. Time to peak untwisting velocity (TTPUV) was normalized to dias-
tolic duration. Analysis of left atrium (LA) strain and strain-rate parameters was
performed on the same 4-chamber view in which LA volume was measured.
Results: Age and gender of patients were similar in both groups. There was no
difference in mean LVEF between groups (60±4% in AR group vs 62±3% in
control group, p=0.15). Peak LV untwisting velocity was significantly reduced in
the AR group compared with the control group (-117.7±35.0°/s vs -143.1±47.6°,
p=0.028). Also, peak apical diastolic rotation rate was lower in the AR group (-
80.8±41.0°/s vs -105.0±32.7°/s p=0.028). TTPUV was similar in both groups
(p=0.189). In AR patients, peak LV untwisting velocity correlated with peak apical
diastolic rotation rate (r=0.75, p<0.001) but not with peak basal diastolic rotation
rate (r=0.02, p=0.934). At univariate analysis, peak LV untwisting velocity cor-
related significantly with age (r=0.41, p=0.014), end-systolic LV volume (r=0.35,
p=0.041), LV mass index (r=0.42, p=0.013), LA volume index (r=0.45, p=0.008),
and peak early-diastolic LA strain rate (ESr) (r=0.51, p=0.004). At multivariable
analysis LV mass index emerged as an independent determinant of peak LV un-
twisting velocity (p=0.044).
Conclusions: LV untwisting is reduced in patients with significant AR and normal
LVEF, and this is due to significantly decreased apical diastolic rotation rate. LV
mass emerged as an independent determinant of LV untwisting velocity in these
patients, suggesting that LV hypertrophy impacts on LV torsional dynamics in this
setting.

P1417 New 3DE quantification of global longitudinal,
circumferential, radial and area strains:
reproducibility, correlations to cardiac output, and
clinical applications

P. Reant, L. Barbot, C. Touche, M. Dijos, F. Arsac, M. Landelle,
R. Roudaut, S. Lafitte. Hopital Cardiologique Haut-Leveque,

Bordeaux, France

Background: Two-dimensional (2D) speckle tracking echocardiographic strain
analysis has demonstrated good capacities in the quantification of left ventricular
(LV) contraction but it is limited by LV geometry and the assumption that speckles
can be tracked from frame to frame, despite their out of plane motion.
Aims: First, to evaluate the reproducibility of 2D and tridimensional echocardio-
graphy (3DE) analysis of global longitudinal (GLS), circumferential (GCS), radial
(GRS), and area (GAS) systolic strains. Second, to study values in different pop-
ulations: healthy subjects, hypertrophic cardiomyopathy (HCM), dilated cardiomy-
opathy (DCM), and ischemic cardiomyopathy (ICM).
Methods and results: After exclusion of 54 patients for poor quality window or
arrhythmia, GLS, GCS, GRS, and GAS were determined in 171 subjects (40 con-
trols, 30 HCM, 34 DCM, 30 ICM, and 37 others indications) by 2D and 3DE. Mean
intra-observer (novice) and inter-observer (novice vs expert) variabilities were 7%
and 10% for 3D GLS, 6% and 12% for GCS, 6% and 10% for GRS, and 5% and
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8% for GAS. The bests correlations with LV output were obtain for GAS (y =
-0.11x+1.27, r = 0.74, p<0.001). Values obtained in controls and in the different
populations of patients (HCM, ICD, DCM) are presented in the Table. Patients
with HCM and normal EF had significant decrease in GLS, GCS and GAS but
nor GRS (compared to controls). In ICM and DCM, all strains were significantly
decreased compared to controls.

Conclusion: New 3DE strain analysis is robust and accurate with greater repro-
ducibility than 2DE particularly concerning radial strain. Area strain is the greatest
parameter correlated to LV output. The reference values for 3D global strains were
obtained in a healthy population and are available for use in a wide clinical setting.

P1418 Left ventricular and left atrial chamber quantification
by three-dimensional echocardiography: are current
methodologies reliable and clinically
interchangeable?

S.A. Kleijn, M.F.A. Aly, C.B. Terwee, A.C. Van Rossum, O. Kamp. VU
University Medical Center, Amsterdam, Netherlands

Purpose: In an era of rapidly evolving three-dimensional echocardiographic
(3DE) technology, one of the issues facing 3DE chamber quantification is that
vendors use different methodologies, that may not give clinically interchangeable
results. Therefore, we studied the comparability and reliability of conventional 3DE
direct volumetric (3DDVE) and speckle tracking (3DSTE) methods for left ventric-
ular (LV) and left atrial (LA) chamber quantification.
Methods: A total of 120 subjects (mean age 53±17 years, 65% men) including
88 unselected patients and 32 healthy volunteers underwent acquisitions using
3DDVE and 3DSTE methods successively. LV and LA parameters were com-
pared between both methods. Additionally, intraobserver and interobserver relia-
bility was assessed in 40 randomly selected patients.
Results: Measurements of LV end-diastolic volume (EDV), end-systolic volume
(ESV), and ejection fraction (EF) by 3DDVE and 3DSTE methods were compa-
rable with excellent correlations (ICC=0.98, 0.98, and 0.87, respectively), small
biases and narrow limits of agreement (-1±16mL, -1±15mL, and 0±11%). Al-
though measurements of LA ESV and EDV by both methods correlated well (both
ICC=0.96), Bland-Altman analysis revealed relatively large biases and wide lim-
its of agreement (-2±11mL and -1±9mL, respectively). Intraobserver and inter-
observer reliability for LV and LA quantification were comparable between both
methods (Table).

Reliability of LV and LA parameters

Parameter Intraobserver P value Interobserver P value

3DDVE 3DSTE 3DDVE 3DSTE

LV EDV (mL) ICC = 0.99 ICC = 0.99 0.90 ICC = 0.99 ICC = 0.99 0.36
LV ESV (mL) ICC = 0.99 ICC = 0.99 0.88 ICC = 0.99 ICC = 0.98 0.14
LV EF (%) ICC = 0.96 ICC = 0.98 0.16 ICC = 0.91 ICC = 0.91 1.00
LA ESV (mL) ICC = 0.98 ICC = 0.98 0.76 ICC = 0.98 ICC = 0.96 0.13
LA EDV (mL) ICC = 0.98 ICC = 0.98 0.81 ICC = 0.98 ICC = 0.97 0.38

Data expressed as intraclass correlation coefficient (ICC).

Conclusions: Quantification of LV volumes and function by 3DDVE and 3DSTE
methods gives comparable results with equally good reliability, making inter-
changeable application a viable option in daily clinical practice. However, mea-
surements of LA volumes did not compare well between both methods, warrant-
ing further evaluation and development of dedicated software for LA chamber
quantification.

P1419 Non-circular shape of right ventricular outflow tract:
a real-time three-dimensional transesophageal
echocardiography study

M. Izumo, T. Saito, Y. Fukuoka, S.V. Gurudevan, K. Tolstrup,
R.J. Siegel, T. Shiota. Cedars-Sinai Medical Center, Los Angeles,

United States of America

Background: The shape of right ventricular outflow tract (RVOT) has been as-
sumed to be circular. The aim of this study was to assess RVOT morphology and
function using three-dimensional transesophageal echocardiography (3D TEE).
Methods: 90 pts who underwent 3D TEE were prospectively enrolled. 2D TEE
measured maximum and minimum RVOT diameters (RVOTD max and min) dur-
ing a cardiac cycle. 3D TEE assessed RVOTD max determined by larger vertical

or horizontal RVOTD (Figure), RVOT area max and min, RVOT fractional area
change, and RVOT shape index (Vertical RVOTD/Horizontal RVOTD). Based on
RVOT shape, all patients were classified into the Group1 (RVOT shape index ≤1)
or Group2 (RVOT shape index >1) (Figure).
Results: Mean RVOTD max, RVOT area max and min, and RVOT fractional
area change by 3D TEE were 31.4±6.5mm, 6.7±2.1cm2, 3.8±1.6cm2, and
41.7±12.0%, respectively. Mean RVOT shape index were 0.85±0.20 at max
(range 0.52-1.43) and 0.83±0.20 at min (range 0.50-1.48). 2D TEE, compared
with 3D TEE, underestimated RVOTD max (p<0.001). As for the shape of RVOT,
circular RVOT (RVOT shape index: 0.95-1.05) was found only 11 pts (12.2%) and
69 pts (76.7%) were categorized into the Group1. RV volumes, RV ejection frac-
tion, RVOTD and RVOT fractional area change did not significantly differ between
the two groups. The difference between RVOTD max by 3D TEE and those by 2D
TEE was significantly greater in the Group1 than in the Group2 (p<0.01).

Figure 1

Conclusion: RVOT geometry was not generally circular but oval with 2 different
types. 3D TEE could provide additive and unique information in RVOT assess-
ment compared with 2D TEE.

P1420 Robustness of new 3D echocardiography
quantification of left ventricular volumes and ejection
fraction by novices

P. Reant, L. Barbot, M. Montaudon, M. Landelle, F. Arsac, M. Dijos,
C. Touche, R. Roudaut, F. Laurent, S. Lafitte. Hopital Cardiologique

Haut-Leveque, Bordeaux, France

Background: Tridimensional echocardiography (3DE) has previously demon-
strated good capacities in the quantification of left ventricular (LV) volumes and
ejection fraction (EF) but it is limited by time-consuming analysis and the need of
learning curve.
Aims: First, to evaluate the robustness of a new 3DE semi-automatic analysis of
LV volumes and EF, by a novice investigator. Second, to compare this new 3DE LV
quantification technique against two-dimensional echocardiography (2DE), and
cardiac magnetic resonance imaging (CMRI).
Methods: One hundred and ninety one subjects (151 patients hospitalized in car-
diology and 40 controls) were investigated by 3DE and 2DE. Intra-observer repro-
ducibility (novice), inter-observer reproducibility (novice vs expert), and repeata-
bility (novice) were evaluated with linear regression and Bland-Altman analyses.
Thirty patients were investigated the same day by 2DE, 3DE and CMRI.
Results: Thirty-five patients were excluded because 3 LV segments or more were
not correctly visualized in 2DE and 10 for arrhythmia. Mean time analysis of the
3DE data was of 25±5 seconds. Mean intra-observer novice variability was of
5% for end-diastolic volume (EDV), 8% for end-systolic volume (ESV), and 8%
for EF. Mean inter-observer variability for 3D analysis between novice and expert
was of 13% for EDV, 14% for ESV, and 10% for EF. Inter-examination variability
(repeatability, novice) was of 5%, 10% and 8%, respectively. Correlation between
3DE and CMRI were good (r = 0.92 for EDV, 0.96 for ESV, and 0.89 for EF) with
low variability and greater agreement than between 2DE and CMRI (r = 0.78, 0.89
and 0.83, respectively).
Conclusion: This new semi-automated algorithm of LV endocardial borders de-
tection from 3DE data is suitable for clinical use by novice investigator with greater
reproducibility than 2DE. It allows rapid online, easy, accurate, and reproducible
measurements of LV volumes, and EF, well correlated with CMRI.
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P1421 Does 3D echocardiography improve image geometry
or the assessment of left ventricle morphology and
function?

M.-S. Amzulescu, J.U. Voigt. University Hospitals (UZ) Leuven,
Campus Gasthuisberg, Department of Cardiology, Leuven, Belgium

3D-echocardiography allows in principle to reconstruct ideal apical views from
full volume (3DFV) data sets, promising an improved assessment of LV geome-
try and function. In this study, we investigated the geometric differences between
standard 2D images (s2D) of the apical four, three- and two-chamber views (4CV,
3CV, 2CV) and ideal reconstructions (r2D) from 3DFV data sets and their influ-
ence on LV geometry and function assessment.
Methods: 3DFV and s2D data sets were acquired in 43 subjects with structurally
normal (NH), 11 pat. with dilated (DH) and 6 pat. with hypertrophic hearts (HH).
Ideal 4CV, 3CV and 2CV were reconstructed from 3DFV by aligning the LV axis
with the middle of the image plane (see figure). Since the tip of the full volume
sector indicates the true probe position, the deviation from the ideal image display
could be described as 1) the off-set between the ideal and the true probe position
on the skin and 2) the cross-plane and in-plane angle between ideal and standard
image display. LV dimensions, volumes and EF were calculated from s2D and
compared to the r2D.
Results: Compared to s2D, the r2D showed a minor deviation of 4.1° in-plane
and 3.3° cross-plane for NH and 5.7° and 2.3° as well as 5.8° and 1.3° for DH
and HH, resp. Consequently, the ideal probe position on the skin was not sign.
different from the real one (7.6±4mm, 6±3.7mm and 8.5±7.2mm for NH, DH
and HH, resp., all p=n.s.). In r2D, LV dimensions did not differ sign. from s2D. LV
volumes and EF derived from r2D showed no sign. difference to s2D.

Figure 1

Conclusions: In the clinic, the geometry of ideal apical views, reconstructed from
3DFV, differs not sign. from s2D acquisitions. Likewise, LV shape and function
assessment improves only little. Our data do not support the use of 3Decho for
this purpose.

P1422 Interrelation of ventricular electrical activation,
loading condition, and myocardial contractile status
in the modulation of left ventricular mechanical
coordination

K. Ichikawa1, K. Dohi2, Y. Sato1, T. Sugimoto1, S. Nakamori1,
N. Kumagai1 , H. Nakajima1, K. Onishi1, M. Nakamura1, M. Ito1.

1Mie University Graduate School of Medicine, Department of Cardiology, Tsu,
Japan; 2Mie University Graduate School of Medicine, Department of Molecular &
Laboratory Medicine, Tsu, Japan

Aim: We sought to investigate Interrelation of ventricular electrical activation,
loading condition, and myocardial contractility in the modulation of left ventricular
mechanical coordination using pacing-induced heart failure model.
Methods: Eight normal dogs and 7 pacing-induced heart failure dogs had
speckle-tracking radial strain rate images from mid-LV short axis views (Aplio 80,
Toshiba Corp). Data were collected during baseline right atrial (RA) pacing and
RV pacing at the heart rate of 120 beats/min. LV mechanical discoordination was
assessed by averaging the frame–by-frame percent discordance between seg-
mental and global strain rate in the 6 segments. To evaluate the effects of after-
load reduction on LV mechanical discoordination, nitroprusside was administered
at a dose of 2-3 μg/kg/min during RA pacing and RV pacing.
Results: Normal dogs (left ventricular ejection fraction: LVEF 50±4%) had coor-
dinated regional strain rate in the 6 segments, however, LV mechanical coordina-
tion in dogs with heart failure (LVEF 30±8%) was significantly impaired (20±4* vs.
11±3%, *p<0.05 vs. normal dogs) during baseline RA pacing. RV pacing did not
affect LV mechanical discoordination in dogs with normal LV myocardium. In con-
trast, large degree of LV mechanical discoordination (24±5* vs. 20±4%, *p<0.05
vs. baseline RA pacing) was observed during RV pacing in dogs with heart failure.
Administration of nitroprusside improved LV mechanical coordination (17±4* vs.
20±4%, *p<0.05 vs. baseline RA pacing) in dogs with heart failure, however, RV
pacing counteracted the favorable effect of afterload reduction by nitroprusside
administration (24±6 vs. 24±5%, p=ns vs. baseline RV pacing). Administration of
nitroprusside did not affect LV mechanical coordination in normal dogs.
Conclusion: Reduction of LV afterload may contribute to the improvement of
the LV mechanical discoordination in failing myocardium; however, alteration of
ventricular electrical conduction induced by RV pacing worsened LV mechanical
coordination and counteracted the favorable effect of afterload reduction, which
indicate that clinical attempt to correct ventricular activation is essential for main-

taining LV mechanical coordination in addition to optimization of loading condi-
tions in patients with failing myocardium and decreased LV function.

P1423 Different vendors show comparably high
reproducibility of 3D strain measurements except for
radial strain

D. Muraru1, U. Cucchini1, L.P. Badano1, E. Solda’1, F. Tuveri2, O. Al
Nono1, C. Sarais1, S. Iliceto1. 1University of Padua, Department of
Cardiac, Thoracic and Vascular Sciences, Padua, Italy; 2University

of Cagliari, Cardiology Clinic, Cagliari, Italy

Background: Recent advances in speckle-tracking echocardiography make it
possible to quantify the complex left ventricular (LV) myocardial deformation in its
three-dimensional (3D) perspective. Little is known so far about the reproducibility
of 3D strain parameters and almost exclusively from a single vendor’s platform.
Aim: To assess and compare the reproducibility of 3D strain parameters obtained
with two commercially available systems: Vivid E9 with 4V probe and EchoPac
BT11 software (GE Healthcare, Horten, NO) and Artida with PST-25SX probe
and 3D WMT software (Toshiba Medical Systems, Tokyo, JP).
Methods and results: Twenty patients referred for routine echocardiographic
study (59±16 years, 12 men, LV ejection fraction range 30-70%) were imaged
with both scanners during the same examination. 3D data sets were analyzed
for inter-observer reliability by two separate observers. Intra-observer measures
were performed one week apart. Peak global longitudinal, radial, circumferential
and area strain were measured. Bland-Altman analysis and intra-class correla-
tions were performed, and results for E9 are displayed in Table 1. Artida showed
similar reproducibility for all strain components, except for a higher variability of ra-
dial strain in comparison to E9: bias (±LOA)=0.5%(±15.6%), ICC=0.56 for intra-
observer reproducibility, and bias (±LOA)=4.8%(±22.2%), ICC=0.44 for inter-
observer reproducibility (p<0.001 for both, respectively).

Table 1. Reproducibility of 3D strain

N=20 Intra-observer Inter-observer

bias (±LOA) ICC bias (±LOA) ICC

Longitudinal strain (%) 0.5 (±3.5) 0.94 1.0 (±3.8) 0.89
Circumferential strain (%) 0.5 (±2.2) 0.98 1.1 (±3.9) 0.91
Radial strain (%) 1.4 (±7.5) 0.97 3.6 (±8.0) 0.90
Area strain (%) 0.6 (±3.4) 0.98 1.7 (±4.1) 0.96

P<0.001 for all ICCs. LAO, limits of agreement; ICC, intraclass correlation coefficient.

Conclusions: Global longitudinal, circumferential and area strain seemed com-
parably and reasonably well reproducible with both systems. Conversely, the re-
producibility of radial strain was different between vendors and significantly lower
than of the other strain components. Different tracking algorithms and/or suscep-
tibility to lateral versus longitudinal spatial resolution probably account for these
results.

P1424 Inconsistency of 3D strain measurements between
vendors

D. Muraru1, U. Cucchini1, L.P. Badano1, E. Solda’1, F. Tuveri2, O. Al
Nono1, C. Sarais1, S. Iliceto1. 1University of Padua, Department of
Cardiac, Thoracic and Vascular Sciences, Padua, Italy; 2University

of Cagliari, Cardiology Clinic, Cagliari, Italy

Background: Three-dimensional (3D) speckle-tracking echocardiography pro-
vides a comprehensive analysis of left ventricular (LV) myocardial deformation,
overcoming the "out-of-plane" flaw of two-dimensional (2D) method. Serious con-
cerns have been raised about the consistency of 2D strain values between ven-
dors. Whether discrepancies may also apply for 3D strain parameters is currently
unknown.
Aim: To compare two commercially available systems and related softwares for
3D strain quantification.
Methods: In 60 consecutive patients (pts, age 58±15, 68% men, LV ejection
fraction 17-65%) in sinus rhythm, two LV full-volume data sets were acquired
using Vivid E9 with 4V probe (GE Healthcare, Horten, NO) and Artida with PST-
25SX probe (Toshiba Medical Systems, Tokyo, JP) immediately one after another.
11 pts (15%) were excluded due to poor acoustic window or stitching artifacts.
Peak global longitudinal, radial, circumferential and area strain were analyzed
using the two vendor-specific softwares: 4D strain EchoPac BT 11 and 3D WMT,
respectively.
Results: Average time for analysis was similar for both vendors (3:58 vs 3:44
min, p=NS). In 2 pts (3%), 4 segments/pt with inadequate tracking were rejected
by GE software and global strain values were not provided. Strain results of the re-

Parameter (N=58) GE Toshiba Inter-vendor Inter-vendor
(%, mean ± SD) (%, mean ± SD) correlation agreement

(R value) (%, bias (LOA))

Longitudinal strain –15.2±4.8 –14.1±4.2 0.83# –1.1 (4.2 to –6.4)
Circumferential strain –15.8±4.9 –22.8±8.3* 0.85# 7.0 (16.4 to –2.5)
Radial strain 39.9±20.3 17.9±8.4* 0.35$ 22.0 (59.4 to –15.5)
Area strain –27.2±7.9 –33.8±10.4* 0.88# 6.6 (16.6 to –3.4)

LOA, limits of agreement. *p<0.001 vs GE mean value, #p<0.001; $p<0.01.
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maining 58 pts are shown in Table 1. Except for longitudinal strain, the two tested
softwares yielded significantly different values for all parameters, most notably for
radial strain. Area strain showed the closest correlation between vendors.
Conclusions: Global longitudinal 3D strain seemed reasonably comparable be-
tween the two vendors, while all the other strain components were significantly
different. The largest discrepancy was found for radial strain values. Our study
highlights the critical importance of using the same system to perform follow-up
in longitudinal studies and, unless a uniform standard will be developed, of using
vendor-specific reference values.

P1425 Comparison of speckle tracking strain measurements
obtained from different echocardiography and vendor
independent systems to measure global myocardial
deformation

R.M. Radke, R. Schmidt, G.P. Diller, S. Orwat, H. Baumgartner.
University Hospital of Munster, Adult congenital and valvular heart disease
center, Munster, Germany

Background: Myocardial deformation analysis, particularly measurement of
strain, by speckle tracking echocardiography (STE) has been proposed to pro-
vide improved evaluation of myocardial function and is increasingly used in re-
search protocols. However, a universally accepted industry standard is lacking
and multiple vendor specific as well as third party software solutions with various
algorithms exist. Whether different systems yield comparable measurements is
largely unknown and must be clarified before using such measurements in clini-
cal practice.
Methods: We performed STE in 21 healthy volunteers (15 male, age of 36,8±8,4
yrs) with a Vivid E9 system (GE Healthcare, USA) and an iE33 system (Philips
Healthcare, The Netherlands). Strain was analysed by two different researchers
using vendor supplied software (EchoPAC Dimension 06, GE Healthcare and
QLAB, Philips). In addition, the image material obtained from both systems was
analyzed with a vendor independent DICOM based analysis software (TomTec
Imaging, Germany). Frame rates of GE and Philips systems were 45-63/s and
45-73/s, respectively. Measurements of longitudinal strain (LS) from apical four
chamber views and measurements of circumferential strain (CS) from short axis
views at the level of the papillary muscles were taken according to the manu-
facturers instructions and compared. Bias was calculated as the average of the
differences of the measurements based on the results of Bland-Altman analyses.
Results are shown as mean (±SD).
Results: Measurements of CS showed considerable variability when determined
with vendor supplied software. On average Philips based analysis yielded lower
values compared to GE (Bias -2,06±4,53). External analysis with independent
software yielded consistently lower CS for both systems but greater differences
for EchoPac, again with a wide scatter (bias, EchoPac vs TomTec -8,51±4,205;
QLAB vs TomTec 4,59±5,32). LS measurements showed markedly less variabil-
ity between the GE and the Philips system and independent external analysis
of LS showed – incontrast to CS - good agreement with vendor specific analy-
sis of the same images (bias, EchoPac vs TomTec 0,24±2,91; QLAB vs Tomtec
0,07±2,84).
Conclusions: Measurements of circumferential strain showed a remarkable vari-
ability when different echo systems or independent external analysis software
were used. Measurement of longitudinal strain appears to be definitely more ro-
bust. Our findings stress the need for industry standards as well as standards for
echo data acquisition and analysis for strain measurements.

P1426 Discordant change of longitudinal and radial strain in
the hearts with progressive left ventricular systolic
dysfunction: longitudinal strain as a beginning of left
ventricular systolic dysfunction

Y.H. Kim1, S.A. Kim2, M.N. Kim2, D.H. Cho2, S.M. Park2, J.C. Ahn1,
W.H. Song1, W.J. Shim2. 1Korea University Ansan Hospital, Ansan-Si, Korea,
Republic of; 2Korea University, Anam Hospital, Seoul, Korea, Republic of

Background: The sequence of impairment of long and short axis function in the
failing heart was not clearly investigated. We investigated each axis function by
serially analyzing longitudinal (SL) and radial strain (SR) of LV with progressive
systolic dysfunction.
Methods: Seventeen patients (M:F=8:9, mean age=53.9±16.8) with deteriorat-
ing left ventricular ejection fraction (LVEF) who underwent serial echocardiogra-
phy more than twice were enrolled and forty four tests of 2DSTE available for
myocardial strain analysis were analyzed. Patients with regional wall motion ab-
normality of LV and moderate to severe valvular dysfunction were excluded. SL
from apical 4 chamber view and SR from mid-LV short axis view were taken for
the study.
Result: The median follow-up duration was 172 days. In each patient, SR
was decreased more slowly than SL in serial echocardiography when LVEF
was more than 40% (�SL=25±13%, �SR=10±18%, p=0.005) The rate of de-
crease in SL and SR was not different when LVEF was <40% (�SL=4±35%,
�SR=18±40%, p=0.329) (Fig. 1). When the tests of echocardiography were di-
vided into quintiles (Q1 with LVEF ≥60%; Q2 with 50∼60%; Q3 with 40∼50%; Q4
with 30∼40%; Q5<30%), longitudinal strain was continuously decreased from Q1

to Q3 (p=0.007, between Q1 and Q2, p=0.000 between Q2 and Q3), while radial
strain was decreased only from Q3 to Q4 (p=0.001) (Fig .2).

Figures 1 & 2

Conclusions: Longitudinal strain was decreased continuously from the mild
grade to the moderate grade of LV systolic dysfunction, while radial strain was pre-
served during the mild grade and rapidly decreased during the moderate grade.
Short axis function may compensate early LV systolic dysfunction attributed by im-
paired long axis function and the impairment of SL may be a leading phenomenon
before full-scale LV systolic dysfunction.

P1427 Can the early diastolic velocity of the mitral annulus
be predicted from the mitral inflow pattern and
systolic long axis displacement?

Z.B. Popovic, K. Negishi, J.D. Thomas, T. Marwick. Cleveland Clinic,
Department of Cardiovascular Medicine, Cleveland, United States of

America

Mitral annulus (MA) early diastolic velocity (E’) measured by Doppler tissue echo-
cardiography (DTE) is widely used marker of relaxation. We assessed whether its
ability to predict relaxation is its unique property, or if it can be explained by the
influence of myocardial filling (a reflection of global diastolic function) and systolic
long axis displacement.
Methods: We assessed 145 consecutive subjects (99 males, age 64±12 years,
EF 54±12%; all in sinus rhythm, without prior mitral valve surgery or mitral steno-
sis) that underwent routine cardiac catheterization within 24 hours of an echocar-
diogram. Relaxation was assessed by time constant of isovolumic pressure de-
cay (tau) calculated as isovolumic relaxation time divided by the difference in
logarithms of LV systolic and end-diastolic pressures. To predict E’, we used the
equation: predicted E’ = 2/Edur * E/A*(E/A+Adur/Edur)*D, where E, Edur, A, and
Adur are respective velocities and durations of early and atrial waves of the mi-
tral inflow, and D is LV long axis displacement calculated by integrating systolic
wave of the mitral annulus (MA) obtained by DTE. E’ was measured by averaging
lateral and septal MA velocities obtained by DTE.
Results: Observed E’ correlated strongly with predicted E’ (r= 0.75, p<0.0001)
and modestly with tau (r= -0.43, p<0.001). By multiple linear regression, predicted
E’ and tau were independent predictors (r=0.76, p<0.001), with observed E’ being
dominant (t statistics = 11.8, p<0.0001) and tau having marginal contribution (t
statistics = 2.1, p=0.04).

Conclusions: E’ velocity largely reflects LV long axis systolic displacement and
global LV filling pattern. Direct contribution of relaxation, although present, is rel-
atively modest.

P1428 Rapid assessment of longitudinal systolic left
ventricular function with an automated tissue motion
annular displacement algorithm

S. Buss, D. Mereles, M. Emami, G. Korosoglou, J.R. Riffel,
H.A. Katus, S.E. Hardt. University Hospital of Heidelberg, Internal

Medicine III, Dept Cardiology, Angiology & Pneumology, Heidelberg, Germany

Objectives: Assessment of left ventricular function (LV) is one of the most impor-
tant tasks of routine echocardiography. Longitudinal LV function has been recog-
nized to differentiate various myocardial disorders. We investigated global longitu-
dinal LV function with tissue motion annular displacement (TMAD), a new method
based on a 2-D strain tissue tracking algorithm.
Methods: 152 patients with different cardiac pathologies and 47 healthy subjects
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underwent transthoracic echocardiography, tissue Doppler (TDI), strain imaging
and measurement of TMAD.
Results: Regression analysis showed that 2-D EF, 3-D EF and stroke volume
correlated well with TMAD (r2=0.69, r2=0.73 and r2=0.41, p<0.001). An excel-
lent correlation was found for measures of global longitudinal function such as
mean peak systolic strain (SR, r2=0.88, p<0.001) and mean peak systolic strain
rate (SRR, r2=0.78, p<0.001). It was significantly less time-consuming than strain
imaging (p<0.001). The intra- and inter-observer variabilities were very low with
1.3±1% and 1.7±1.2%. TMAD was correlated with clinical parameters (NYHA, r=
-0.71, p<0.001) as well as NT-proBNP (r= -0.73, p<0.001). TMAD discriminated
healthy subjects with a high accuracy (AUC 0.97, p<0.001) in comparison to EF,
SR, SRR and NT-proBNP. Furthermore in patients with systemic amyloidosis and
preserved EF (>50%) TMAD was significantly reduced, even in those without
signs of of cardiac involvement. TMAD could clearly discriminate these patients
from controls (p<0.001) and was significantly better than other parameters of
global longitudinal function such as SR and SRR (p<0.05).
Conclusions: TMAD correlates well with LV radial and longitudinal function in
individuals with various cardiac disorders. TMAD is a new, ultra-fast, sensitive
and reproducible method for the assessment of global LV longitudinal function.

P1429 Speckle tracking echocardiography analysis of left
ventricular torsion dynamics in elite athletes

A. Nagy, T. Kovats, A. Apor, B. Sax, A. Kovacs, V. Kutyifa, H. Vago,
A. Toth, D. Becker, B. Merkely. Semmelweis University, Heart Center,
Budapest, Hungary

Left ventricular (LV) contraction is the result of a complex three-dimensional de-
formation of the heart during systole. In addition to longitudinal shortening and
radial thickening, LV twist motion induced by apical counterclockwise and basal
clockwise rotation is a crucial element in effective LV contraction. The aim of
our study was to analyze LV torsion dynamics by speckle tracking echocardio-
graphy in elite athletes and healthy sedentary volunteers as negative controls.
Twenty elite athletes in kayaking, canoeing, or rowing (age: 22.4±3.3 years) and
eleven healthy, regularly not exercising volunteers (age: 26.4±4.5 years) under-
went cardiac MRI, as well as conventional and speckle tracking echocardiogra-
phy. LV volume and mass indices and ejection fraction (LVEF) were determined
by MRI. LV peak systolic rotations were measured in parasternal short-axis im-
ages by speckle tracking echocardiography at a frame rate of 60-80 frames/s. LV
twist was defined as the net difference of LV rotations at the basal and apical
planes, while LV torsion was defined as LV twist normalized for LV end-diastolic
length. Analysis of the datasets was performed using QLAB, TMQ/A software
version 8.0 (Philips). Our results indicated significantly higher LV twist and tor-
sion in the elite athletes group compared to controls (LV twist: 7.4±0.6° vs.
6.0±0.4°; LV torsion: 0.8±0.07°/cm vs. 0.7±0.03°/cm; p<0.05). Subgroup analy-
sis of athletes with slightly decreased LV ejection fraction (n=8, LVEF: 53.2±0.9%)
did not show significant alterations in LV twist and torsion compared to controls
(n=11, LVEF: 61.6±1.6%) and athletes with normal LV ejection fraction (n=12,
LVEF: 60.0±1.0%) (LV twist: 8.1±0.8° vs. 6.3±0.7° vs. 6.0±0.4°; LV torsion:
0.9±0.1°/cm vs. 0.9±0.1°/cm vs. 0.7±0.03°/cm). In conclusion, speckle track-
ing echocardiography is a reliable method for measuring LV torsion, and adds
valuable information to the assessment of LV systolic function. Higher LV twist
and torsion in elite athletes might contribute to their increased functional reserve
capacity.

P1430 Global area strain is a new and robust parameter to
characterize left ventricular systolic function by
three-dimensional speckle-tracking echocardiography

D. Muraru1, U. Cucchini1, L.P. Badano1, E. Solda’1, F. Tuveri2, O. Al
Nono1, C. Sarais1, S. Iliceto1. 1University of Padua, Department of

Cardiac, Thoracic and Vascular Sciences, Padua, Italy; 2University of Cagliari,
Cardiology Clinic, Cagliari, Italy

Background: Three-dimensional (3D) speckle-tracking echocardiography en-
ables the quantification of left ventricular (LV) myocardial deformation in all 3 di-
rections from a single LV full-volume data set. In addition, 3D tracking has the
unique advantage of computing area strain (AS) variations, corresponding to the
total myocardial contraction that combines the longitudinal (LS) and circumferen-
tial strain (CS) of a particular segment.
Aim: We sought to assess the potential value of bi-directional AS in comparison
to one-directional strain components to predict LV dysfunction (LVEF≤55%).
Methods and results: In 60 consecutive patients (pts, age 58±15, 68% men,
LVEF range from 17% to 65%) in sinus rhythm, LV full-volume data sets were
acquired using Vivid E9 with 4V probe (GE Healthcare, Horten, NO) and ana-
lyzed with 4D strain package (EchoPac BT 11). Global peak values of LS, CS,
AS and radial strain (RS) and were analyzable in 58 pts. 3D LVEF was correlated
with AS in overall population (r=0.87) and in pts with EF>55% (N=33, r=0.46),
more closely than LS (r=0.79 and r=0.41) and comparably with CS (r=0.87 and
r=0.43, respectively) (p≤0.02 for all). Conversely, RS showed weaker correlation
with 3D LVEF in all pts (r=0.53, p<0.001) and no correlation with 3D LVEF in
pts with preserved EF (p=0.93). Results for ROC curve analysis to assess the
accuracy of various strain parameters to predict a LVEF ≤55% are displayed in
Table 1. AS also showed a good intra- and inter-observer reproducibility (intra-

class correlation coefficients 0.98 and 0.96; bias ± limits of agreement 0.6±3.4%
and 1.7±4.1%, respectively).

Table 1. ROC curve analysis of 3D strain

Parameter AUC 95% CI Optimal cut-off (%) Sensitivity (%) Specificity (%)

LS 0.87* 0.77–0.96 –15.5 84 82
CS 0.93* 0.93–1.00 –16.5 92 89
RS 0.88* 0.79–0.88 41.0 88 82
AS 0.91* 0.91–0.99 –27.5 88 82

*p<0.001 for all AUCs; abbreviations as in text.

Conclusions: Novel AS by 3D speckle-tracking seems robust and superior than
global LS to predict global LV systolic dysfunction. However, among all strain com-
ponents, global CS had the best discriminative power to identify a LVEF≤55%.

P1431 Does temporal resolution affect the measurements of
three-dimensional speckle tracking
echocardiography?

C. Basayiannis1 , D. Augustine1, N. Sabharwal1, H. Becher2. 1John
Radcliffe Hospital, Oxford, United Kingdom; 2Mazankowski Alberta

Heart Institute, Edmonton, Canada

Purpose: To assess whether temporal resolution affects the measurement of
deformation parameters in three-dimensional speckle tracking echocardiography
(3SDTE).
Methods: A total of 42 healthy volunteers were studied with a mean volume per
second (VPS) rate=20.6. Peak values of radial, longitudinal and circumferential
strain were reported in three left ventricular levels (base, mid-ventricle, apex).
In order to assess the way that temporal resolution affects the measured strain pa-
rameters we used the volumes per cardiac cycle (VPCC) ratio, defined as: VPCC=
VPS*60/heart rate. Then, three groups of studies were created depending on the
VPCC. The first group consisted of 14 studies with low VPCC (mean value=13.8),
the second consisted of 14 studies with average VPCC (mean value=19.6) and
in the third group 14 studies with high VPCC (mean value=25.1) were included.
The results of each group were compared to the results of the other two groups
to assess whether VPCC affects the strain parameters significantly.
Results: The results of the three groups of studies classified by VPCC are seen
in Table 1. Peak radial strain in the basal LV segments was found to be signifi-
cantly different between the group with low VPCC and average VPCC (32±11%
vs. 39.7±16% respectively, p value<0.05). No significant differences were found
between the three groups in the rest of the strain parameters and in any of the LV
levels.

Table 1. VPCC and strain parameters

Low VPCC Average VPCC High VPCC

Base radial (p<0.05) 32 39.7 36.5
Mid radial 31.6 34.7 36.5
Apex radial 22.7 24.7 22.1
Base longitudinal 14.1 16 13.8
Mid longitudinal 15.8 15 16.5
Apex longitudinal 16 14.8 16.8
Base circumferential 25.2 25.5 22.9
Mid circumferential 28.6 27.5 25.8
Apex circumferential 24.9 21.6 22

Conclusion: To our knowledge this is the first study to assess the way that tem-
poral resolution affects measurement of strain parameters in 3DSTE, suggesting
that radial strain of the basal segments might be frame-rate dependent.

P1432 Left ventricular volume in patients with wall motion
abnormality by volume imaging ultrasound system: a
comparison between regional and global wall motion
abnormalities

K. Shibayama, H. Watanabe, S. Sasaki, T. Tobaru, N. Iguchi,
M. Nagayama, R. Asano, M. Takayama, J. Umemura, T. Sumiyoshi. Sakakibara
Heart Institute, Fuchu, Japan

Background: Left ventricular volume (LVV) by volume imaging ultrasound sys-
tem (3DS), which use a single-beat full-volume acquisition of three-dimensional
echocardiography, enabled a semi-automated LVV analysis. However, in patients
with wall motion abnormality the accuracy of 3DS remains unclear. Our aim was
to validate accuracy of 3DS for LVV in patients with regional WMA or global WMA
compared with two-dimensional echocardiography (2DE) and cardiac MRI.
Methods: We enrolled 35 patients with regional wall motion abnormality (RWMA)
due to myocardial infarction and 20 patients with global wall motion abnormality
(GWMA) due to cardiomyopathy or valvular heart disease, who were recorded
by 2DE, 3DS acquisition of three-dimensional transthoracic echocardiography
(Siemens ACUSON SC2000) and cardiac MRI (Siemens MAGNETOM Sonata
1.5T). For analysis of LVV in end-systole and end-diastole, analysis of covariance
(ANCOVA) and Bland-Altman plot were used.
Results: The results were shown in the figure. The LVV by 2DE and 3DS were
linearly related to the results from MRI (2DE: R=0.91, p<0.0001, 3DS: R=0.97,
p<0.0001), with limits of agreement from -36.7 ml to 75.9 ml and from -25.1 ml to
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43.9 ml, respectively. There were no significant differences between RWMA and
GWMA in both measurements (ANCOVA: 2DE p=0.14, 3DS p=0.47).

Analysis of left ventricular volume.

Conclusion: 3DS has better correlation and closer limits of agreement to MRI
than 2DE in patients regardless of the type of WMA. 3DS is a new objective
solution for noninvasive semi-automated LVV analysis.

P1433 Are we following guidelines in echocardiographic
assessment of left ventricular function?

M. Golian1, N. Elmayergi2, R. Bhindi2, N. Mousavi2, J. Tam2.
1Department of Internal Medicine, University of Manitoba, Winnipeg,
Canada; 2Department of Cardiology, University of Manitoba,

Winnipeg, Canada

Purpose: Recent guidelines of the European Association, British Society and
American Society of Echocardiography (ASE) advocate for the use of Biplane
Simpson’s for ejection fraction (EF) determination by echo. General acceptance
in the real world is uncertain.
Methods and results: We reviewed the compliance and feasibility of Simpson’s
in 481 noncontrast 2D studies performed at 2 tertiary care level 3 echo labs in
January 2010. All studies were re-reviewed and reanalyzed by a second reader.
Studies were initially read by 7 ASE level 3 and one ASE level 2 physician. Pri-
mary indication was LV assessment in 207 (43%) and valve assessment in 111
(23%), with acceptable image quality in 434 (90%). Ejection fraction was reported
as mean 54% ± SD 10%. Simpson’s was used in only 63 cases (13%), with sig-
nificant variation in frequency by individual MD (range 5 to 37%, Chi-square for
differences 34.4, p<0.01)). Other methods of EF determination was not speci-
fied. On reanalysis, 391 studies (81%) were feasible for Simpson’s. Agreement
in EF (±5%) between original and reanalysed EF was 50% including 57% in
those with abnormal systolic function and 48% with normal systolic function (Chi-
square 1.85, p=0.17). Bland Altman plot (Figure 1) comparing original (EF1) and
secondary (EF2) readers in 59 patients showed nonsignificant agreement, with
greater spread with higher EF.

Figure 1

Conclusions: Although Simpson’s methodology is recommended universally and
very often feasible to perform, it is rarely used in the real world. A trend towards
greater interobserver variability is seen with higher EF. Greater efforts at quality
assurance and education is required to optimize quantitation.

MYOCARDIAL FUNCTION AFTER ACUTE MYOCARDIAL
INFARCTION

P1434 Prediction of LV remodelling after STEMI - role of
speckle tracking echocardiography

T. Bochenek1, K. Wita1, Z. Tabor2 , M. Elzbieciak2, M. Grabka2,
M. Trusz-Gluza1. 1Gornoslaskie Centrum Medyczne - Medical
University of Silesia, Katowice, Poland; 2Gornaslaskie Centrum

Medyczne, Katowice, Poland

Introduction: The frequency of postinfarction remodeling is still high. It is impor-
tant to evaluate those factors that could predict LV change at early stage. The new
technique: speckle tracking echocardiography (STE) allows to measure peak lon-
gitudinal (PSS) as well as radial strain of LV independently from ultrasonographic
beam.
Aims: W e wanted to asses predictive value of STI for identification of patients
with remodeling in 3 months follow up after STEMI.
Methods: Patients with first STEMI were enrolled. In all subjects ECG, 2D echo-
cardiography including STI, and 3D echocardiography were performed. In three
months follow up 2D and 3D studies were performed.
Results: 68 patients were enrolled. The population was divided into two groups -
R– (no remodeling) which consisted of 46 (68%) patients, and R+ (with remodel-
ing) which consisted of 22 (32%) patients. Remodeling was present in 13 patients
with anterior wall MI (42%). The univariate analysis has shown that risk of remod-
eling is among other factors more probable in case of worse indicators of PSS.
Based on ROC Curve we found cut off value (-12,5) for mean peak systolic strain
(PSS) to be most accurate (80%), sensitive (69%) and specific (89%) for predic-
tion of remodeling. Multivariate analysis has revealed that most predictive were:
mean value of peak longitudinal strain and diabetes.
Conclusions: 1) In patients with STEMI frequency of remodeling after 3 months
is, despite primary PCI, high – 32%, specifically in the group with anterior wall MI
– 42%. Peak systolic longitudinal strain measured with STI is helpful in prediction
of LV remodeling. 2) In the studied group value of peak systolic longitudinal strain
measured with STI has appeared to be an independent factor predicting LV re-
modeling, aside other factors as Diabetes Mellitus, anterior wall MI, longer time
to reperfusion, lower EF and WMSI.

P1435 Speckle-tracking derived deformation analysis for
predicting long term regional contractile recovery in
myocardial infarction

N. Cortez-Dias, D. Silva, C. Jorge, P. Carrilho Ferreira, J. Silva
Marques, A. Magalhaes, S. Goncalves, S. Robalo Martins, M. Fiuza,

F.J. Pinto. Hospital Lisbon North, Hospital Santa Maria, Lisbon, Portugal

Objective: To asses the accuracy of speckle-tracking analysis for predicting long
term improvement of segmental kinetics in ST elevation acute myocardial infarc-
tion (STEMI).
Methods: Prospective observational study of consecutive patients (pts) with
STEMI undergoing primary angioplasty. Echocardiographic study was performed
during the first 72h of hospitalization. In post-processing, the longitudinal and
transverse deformation were assessed by speckle tracking. We measured the
systolic peak of longitudinal strain (SPLS) and strain rate (Sr) (SPLSr) and the
early-diastolic peak of longitudinal Sr (DPLSr).Wall motion score (WMS) was eval-
uated by two independent operators with assignment of the final classification by
consensus. The echocardiographic study was repeated after 12.1±2.6 months
and the regional contractility was re-classified. In a per-segment analysis, re-
gional contractile recovery was defined as a reduction in the WMS by at least one
point. The accuracy of significant variables for predicting contractile recovery was
assessed by the receiver operator curve analysis. For each variable, the thresh-
old with best diagnostic performance was identified, and a new speckle-tracking
derived score for prediction of myocardial recovery was computed.
Results: We studied 49 pts (male: 71%, 61±14years). Echocardiographic image
quality was adequate to evaluate longitudinal and transverse deformation in 775
segments, of which 36% (N = 278) had WM abnormalities at baseline (hypoki-
nesia, akinesia and dyskinesia in 26%, 9% and 0.4% respectively). In long term,
regional contractility improved in 19% of those segments (N = 147). WMS classifi-
cation in the initial study did not anticipate the long term contractile recovery. The
speckle tracking derived parameters were associated with the long-term progres-
sion of regional kinetics and best thresholds for predicting contractile recovery
were: SPLS ≤ -8% (S: 57%, E: 63%), SPLSr ≤ -0.8 s-1 (S: 67%, E: 41%) and
DPLSr ≤ -0.8 s-1 (S: 67%, E: 41%). Furthermore, in regression analysis, the like-
lihood of long-term recovery increased with the number of criteria verified: 1: OR
1.97; 2: OR 2.19; 3: OR 3.40 (p=0.001).
Conclusion: The myocardial deformation assessment with speckle-tracking is
a new tool useful for identifying myocardial stunning. The new score based on
the evaluation of longitudinal deformation is able to predict long term contractile
recovery after STEMI.
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P1436 Longitudinal myocardial deformation can predict long
term worsening of segmental kinetics in STEMI

D. Silva, N. Cortez-Dias, J. Silva Marques, C. Jorge, P. Carrilho-
Ferreira, A. Magalhaes, S. Ribeiro, L. Santos, M. Fiuza, F.J. Pinto.
Hospital Lisbon North, Hospital Santa Maria, Lisbon, Portugal

Aim: To determine the long-term prognostic accuracy of longitudinal and trans-
verse myocardial deformation parameters, based on speckle tracking, in predict-
ing worsening of segmental kinetics in ST elevation acute myocardial infarction
(STEMI).
Methods: Prospective observational study of consecutive patients (pts) with
STEMI undergoing primary angioplasty. Echocardiographic study was performed
during the first 72h of hospitalization. The Wall Motion Score (WMS) was evalu-
ated by two independent operators with assignment of the final classification by
consensus, defining improvement in regional wall motion by a decrease in WMS
at least one point. In post-processing, we measured the systolic peak of longitu-
dinal strain (S) (SPLS), longitudinal strain rate (Sr) (SPLSr) and the protodiastolic
peak of longitudinal Sr (DPLSr). The prognostic accuracy in predicting worsening
of segmental long-term kinetics was determined by the area under the Receiver
Operator Curve.
Results: We studied 49 patients (male: 71%, 62±14 years). The image quality
was adequate to study longitudinal and transverse myocardial deformation in 775,
of which 36% (N = 278) had abnormalities of segmental kinetics in the initial study
(hypokinesia, akinesia and dyskinesia in 26.1%, 9, 4% and 0.4% respectively). In
long term follow up, there was worsening in regional wall motion in 7.1% of seg-
ments (N = 55). The risk of worsening was higher in segments that were initially
classified as hypokinetic than normokinetic (OR: 1.87 95% CI: 1.1-3.3, p=0.031).
The non akinetic segments in the initial study (WMS ≤2) who had worsened in
follow up had initial significantly less negative values of SPLS (-9.4% vs. -15.1%,
P<0.001), SPLSr (-0, 84 vs. -0.97 s-1, p=0.015) and lower DPLSr (0.82 vs. 1.22
s-1, p<0.001). The transverse deformation parameters did not differ depending
on the occurrence of subsequent worsening. The accuracy of each parameter of
myocardial deformation in predicting worsening of segmental kinetics (between
segments with WMS initial ≤2) was higher than that observed for the prediction
of recovery: SPLS: AUC 0.72, 95% CI 0.66 to 0, 78, p<0.001; of SPLSr: AUC
0.61, 95% CI 0.52 to 0.70, p=0.015 and DPLSr: AUC 0.68, 95% CI 0.60 to 0.76,
p<0.001.
Conclusion: Longitudinal myocardial deformation, by speckle tracking, can pre-
dict the long term worsening of segmental kinetics in STEMI. SPLS was the pa-
rameter with greater accuracy.

P1437 Association between left ventricular global
longitudinal systolic strain and impaired
microcirculation in patients with acute myocardial
infarction

B.B. Loegstrup1, D.E. Hofsten1, T.B. Christophersen1, J.E. Moller2,
H.E. Botker3, K. Egstrup1. 1Svendborg Hospital, Department of

Cardiology, Svendborg, Denmark; 2Rigshospitalet - Copenhagen University
Hospital, Heart Centre, Copenhagen, Denmark; 3Aarhus University Hospital,
Skejby, Department of Cardiology, Aarhus, Denmark

Background: The association between left ventricular global longitudinal systolic
strain (GLS) and coronary flow reserve (CFR) assessed by transthoracic echo-
cardiography has never been investigated. We analyzed this in patients with acute
myocardial infarction (AMI).
Methods and results: In consecutive first time AMI patients, who underwent
successful revascularization, we performed comprehensive echocardiography.
GLS was obtained from the three standard apical views. Assessment of CFR
by transthoracic echocardiography was performed in a modified apical view by
color Doppler guidance.
Results: The study population consisted of 183 patients (51 females with a me-
dian age of 63[54;70] years. Eighty-nine patients (49%) had a non-ST-elevation
myocardial infarction and 94 patients (51%) had a ST-elevation myocardial infarc-
tion. Echocardiography was performed a median of 5[2;9] days after admission.
GLS was -15.2[-19.3;-10.1] in the total population. Total wall motion score in-
dex (WMSI) in the population was 1.19 [1;1.5]. The GLS correlated with WMSI
(r= -0.29, p<0.0001). Furthermore we found a strong correlation between CFR
and GLS (r= -0.85, p<0.0001). This was also seen in the multivariate regression
model adjusting for possible confounders including WMSI (p<0.001). By dividing
the population by CFR ≤2 (109 patients and CFR >2 (74 patients) we found a
significant difference in GLS (-11.8 [-14.9;-8.3] vs. -19.8[-21.9;-17.8], p<0.0001).
Conclusion: This study indicates that disturbances in microvascular circulation
are associated with depressed left ventricular global longitudinal systolic function
demonstrating an important patophysiological link between noninvasive estima-
tion of coronary flow reserve and left ventricular function.

P1438 Echocardiographic tissue Doppler imaging can
predict recovery of contraction after acute myocardial
infarction

M.M. Kylmala, M. Antila, S. Kivisto, K. Lauerma, P. Vesterinen,
H. Hanninen, L. Toivonen, M. Laine. Helsinki University Hospital,

Helsinki, Finland

Purpose: To assess whether echocardiographic tissue Doppler imaging can
serve to evaluate myocardial viability in patients with acute coronary syndrome
(ACS).
Methods: In 23 patients with ACS, we measured longitudinal tissue Doppler
strain and strain rate values from left ventricular basal, mid, and apical segments
(n = 414). These segments were grouped according to their acute end-systolic
strain values (Ses) into those with normocontraction (Ses ≤ -13%), hypocon-
traction (Ses between -13% and -7%), and severe contraction abnormality (Ses
> -7%) named "akinetic". At 8 months, we evaluated recovery of contraction:
Acutely akinetic segments that improved their strain values to ≤-7% were defined
as stunned, and those that failed to do so as non-viable. Transmurality of the
infarction was assessed by magnetic resonance imaging with delayed enhance-
ment (DE-CMR) as validation.
Results: In the acute phase, Ses, post-systolic strain, as well as systolic, early,
and late diastolic strain rate values, were significantly better in the stunned seg-
ments than in the non-viable segments (Figure 1). Post-systolic strain had the
best AUC 0.78, and a cut-off value of -3.8% predicted recovery from akinesia with
a sensitivity of 85% and specificity of 62%. The median transmurality of the infarc-
tion by DE-CMR was 60% in the non-viable, and 19% in the stunned segments
(p=0.006). Acute global Ses and systolic strain rate showed the best correlations
with final global Ses and global infarction percentage after recovery.

Figure 1. Acute strains in akinetic segments.

Conclusions: Strain rate imaging can serve to evaluate myocardial viability in
patients with ACS, and to assess recovery of segmental as well as global left
ventricular function.

P1439 Assessment of circumferential, radial and
longitudinal strain in patients with left ventricular
remodeling versus without left ventricular remodeling
after acute myocardial infarction

D. Zaliaduonyte-Peksiene, J. Janenaite, J. Marcinkeviciene,
V. Mizariene, V. Tamakauskas, V. Kviesliulaitis, J. Vaskelyte. Lithuanian
University of Health Sciences, Academy of Medicine, Cardiology Department,
Kaunas, Lithuania

Purpose: Left ventricle (LV) remodeling is a relatively common and unfavorable
event occurring after acute myocardial infarction (AMI). Development of LV re-
modeling after AMI is a complex process influenced by many factors and early
identification of it is essential. We sought to investigate the differences of LV cir-
cumferential, radial and longitudinal strain in patients with LV remodeling and with-
out LV remodeling after AMI.
Methods: A total of 117 patients (mean age 57.1 years ±11.2) with a first AMI
were included into the study. Within 24-72 hours of the onset of AMI symptoms, 2-
dimensional echocardiography with speckle-tracking imaging for evaluation of LV
strain was performed. At 4 months, 38 patients (32.5%) with and 79 (69.5%) with-
out LV remodeling were identified. LV remodeling was defined as a 15% increase
from the baseline in LV end diastolic volume.
Results: The LV remodeling group had a higher troponin I level (p<0.05)
and more anterior wall infarcts (p<0.01). LV ejection fraction (49.6%±7.9 vs.
54.2%±7.8, p<0.01) and LV end systolic volume (45.7 ml±15.6 vs. 38.9ml±12.7,
p<0.05) at baseline were significantly different between the LV remodeling and
without LV remodeling groups. Strain analysis of LV revealed no any differences
in global circumferential (-13.0%±4.5 vs. -14.5%±4.5, p>0.05) and global ra-
dial strain (26.4%±11.9 vs. 28.8%±9.7, p>0.05) at the baseline. LV remodeling
group had decreased global systolic longitudinal LV strain if compare to the pa-
tients without LV remodeling (-11.2%±4.1 vs. -14.2%±3.8, p<0.01). According to
receiver operating characteristics analysis, peak systolic LV longitudinal strain of
-10.5% (area under the curve 0.77, sensitivity 75%, specificity 78%) was found to
be a significant predictor of LV remodeling.
Conclusions: Strain analysis is a novel technique in LV function assessment after
myocardial infarction. LV longitudinal strain may appear a promising parameter in
LV remodeling prediction after acute myocardial infarction.
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P1440 Myocardial deformation indexes predict coronary
artery disease severity

G. Valocik1, I. Valocikova2, L. Fojtikova1, P. Mitro1, S. Juhas1.
1East-Slovak Institute of Cardiovascular Diseases (VUSCH), Kosice,
Slovak Republic; 2Safarik University Medical School, Kosice, Slovak

Republic

Purpose: The aim of our retrospective study was to evaluate the ability of a fairly
new parameters such as global longitudinal strain and strain rate (GLS, GLSR)
as well as mean radial strain and strain rate (MRS, MRSR) to predict multivessel
disease.
Methods: This was a single-center retrospective observational study. During a
1-year period 113 transthoracic echocardiographic findings were analysed in pa-
tients with known or suspected coronary artery disease (CAD) who were sched-
uled for coronary angiography. We used velocity vector imaging for the assess-
ment of strain and strain rate. The endocardium of the left ventricle was manually
traced in three standard apical views (apical two, three, and four chamber view)
and short axis view at the level of the papillary muscles. From the displacement of
endocardial pixels time-velocity curves were extracted which also provided strain
and strain rate curves. In each apical view six curves were generated correspond-
ing with two opposite basal, mid, and apical segments. The negative systolic peak
was considered as a peak systolic strain and strain rate. In three apical views al-
together 18 curves were assessed and averaged as GLS and GLSR. Similarly,
in short axis view six negative systolic peaks from strain and strain rate curves
of six segments were averaged and considered as MRS and MRSR. We defined
4 subgroups of patients: 1) without significant coronary stenosis, 2) single-vessel
disease, 3) double-vessel disease, and 4) triple-vessel disease (3VD).
Results: As compared with patients without significant CAD, all the deformation
indexes were significantly decreased in subgroups of patients with 3VD. The left
ventricular ejection fraction (LVEF) and wall motion score index (WMSI) showed
lower significance level as deformation parameters. Among the four deforma-
tion indexes, MRSR was the strongest predictor of multivessel disease. Based
on areas under curve (AUC), MRSR had the highest diagnostic accuracy (AUC
0.84). The LVEF had poor ability to differentiate multivessel disease (AUC=0.69),
and WMSI had poor to fair diagnostic accuracy (AUC=0.71). Comparing receiver-
operating characteristic curves significant differences were found between MRSR
versus LVEF and WMSI, i.e., MRSR had significantly higher diagnostic accuracy
than LVEF and WMSI.
Conclusions: The results of our study show that global deformation indexes have
a good diagnostic accuracy in differentiating multivessel disease. MRSR tended
to be better in identification of 3VD than traditional indexes of global and regional
left ventricular function, i.e., LVEF and WMSI.

P1441 Circumferential and radial myocardial deformation:
prognostic value in predicting long term improvement
of segmental kinetics in ST elevation acute
myocardial infarction

N. Cortez-Dias, P. Carrilho Ferreira, J. Silva Marques, D. Silva,
C. Jorge, R. Placido, S. Goncalves, L. Santos, M. Fiuza, F.J. Pinto. Hospital
Lisbon North, Hospital Santa Maria, Lisbon, Portugal

Aim: To determine the long term prognostic accuracy of radial and circumferential
myocardial deformation parameters based on speckle tracking, in predicting re-
covery of segmental kinetics in ST elevation acute myocardial infarction (STEMI).
Methods: Prospective observational study of consecutive patients (pts) with
STEMI undergoing primary angioplasty. Echocardiographic study was performed
during the first 72h of hospitalization. The Wall Motion Score (WMS) was evalu-
ated by two independent operators with assignment of the final classification by
consensus, defining improvement in regional wall motion by a decrease in WMS
at least one point. In post-processing, we measured the systolic peak of circum-
ferential strain (S) (SPCS), circumferential strain rate (Sr) (SPCSr), the protodi-
astolic peak of circumferential Sr (DPCSr) and the systolic peak of radial strain
(SPRS). The prognostic accuracy in predicting long term recovery of segmental
kinetics was determined by the area under the Receiver Operator Curve.
Results: We studied 42 patients (male: 71%, 60±13 years). The image quality
was adequate to study radial and circumferential deformation in 631segments, of
which 36% (N = 225) had abnormalities of segmental kinetics in the initial study
(hypokinesia, akinesia and dyskinesia in 25.8%, 9, 7% and 0.2% respectively).
The proportion of segments with segmental kinetic abnormalities did not differ
between the ventricular level, although the proportion of akinetic segments was
higher in apical segments (p=0.009). In long term follow up, there was improve-
ment in regional wall motion in at least one point in 19% of segments (N = 121).
The initial WMS did not predict the likelihood of long-term recovery (p=0.27), al-
though full recovery was less frequent among initially akinetic segments. The
parameters of circumferential and radial deformation did not differ depending on
the occurrence of subsequent recovering (partial or total) in segments with initial
impaired contractile capacity (WMS ≥ 2). Therefore, these parameters were not
useful in predicting improvement of segmental kinetics.
Conclusion: The analysis of myocardial deformation by circumferential and radial
speckle tracking is not useful in predicting long term improvement of segmental
kinetics in STEMI.

P1442 Fragmented QRS is associated with intraventricular
systolic dyssynchrony in CAD patients with a narrow
QRS interval

G.H. Yan, M. Wang, W.S. Yue, K.H. Yiu, C.P. Lau, W.L. Lee,
C.W. Siu, H.F. Tse. Queen Mary Hospital, Hong Kong, Hong Kong

SAR, People’s Republic of China

Purpose: Fragmented QRS complexes (fQRS) on a routine 12-lead electrocar-
diogram, as a marker of depolarization abnormality, are associated with adverse
cardiac events in patients with coronary artery disease (CAD).The purpose of
this study was to investigate the relationship between fQRS and intraventricular
dyssynchrony in patients with CAD.
Methods: 176 patients with CAD were recruited. The fQRS included various
RSR’ patterns without typical bundle branch block on a 12-lead ECG in 2 con-
tiguous leads corresponding to a major coronary artery territory. Intra- and inter-
ventricular dyssynchrony were evaluated with Tissue Doppler imaging echocar-
diography. Wall motion score index (WMSI) was analyzed in all patients.
Results: fQRS was present in 55 (31%) patients (fQRS group) and absent in
121 (69%) patients (non-fQRS group). The patients in fQRS group had rel-
ative significantly larger LV systolic and diastolic dimension, lower LVEF and
higher diastolic filling pressure. WMSI was significantly higher in fQRS group
(1.26±0.44 vs. 1.10±0.23, P=0.002). Indices of intraventricular dyssynchrony in-
cluding Ts-SD (43.7±17.7 vs. 37.8±17.4ms, P=0.04) and Ts-12 (128.8±49.6 vs.
110.6±46.3ms, P=0.019) were significantly prolonged in fQRS group compared
to non-fQRS group. Seventy-five percent of the patients with fQRS had significant
left ventricular dyssynchrony (Ts-SD >32.6ms), whereas only 58% of the patients
without fQRS had significant left ventricular dyssynchrony (P=0.033). Multivariate
analysis revealed that Ts-SD (Odd ratio [OR] 1.03, 95% confidence interval [CI]
1.01-1.05, P=0.009), QRS duration (OR 1.05, 95% CI 1.01-1.08, P=0.013) and LV
end-systolic diameter (OR 1.14, 95% CI 1.03-1.26, P=0.009) were independent
predictors for fQRS.
Conclusions: Fragmentation of QRS complexes on ECG are associated with
intraventricular systolic dyssynchrony in patients with CAD, suggesting that intra-
ventricular dyssynchrony may contribute to depolarization abnormality.

P1443 Is this CCU echocardiogram appropriate? A quality
assurance audit

R. Ducas, M. Golian, K. Bhagirath, J. Tam. University of Manitoba,
Winnipeg, Canada

Purpose: In North America, echocardiography is not considered a
core element in the clinical history/physical examination of patients, but rather
an additional service with financial implications. This has led to development of
appropriateness guidelines to restrict use and limit costs. We sought to deter-
mine the use and appropriateness of transthoracic echocardiography (TTE) in a
Canadian coronary care unit (CCU).
Method: Retrospective chart review of all CCU admissions in 2008 to a tertiary
care Canadian hospital. A decision algorithm with levels of appropriateness was
established. Categories were mutually exclusive with 1-4 having immediate clini-
cal utility and 5 considered routine.
Results: There were 715 CCU admissions: 444 (62%) due to acute coronary syn-
drome (ACS); the remainder congestive heart failure (CHF), arrhythmia or other.
The median age was 65yrs (IQR 53–76yrs) with 68% males. Table 1 summarizes
TTE usage and appropriateness results. Of 165 patients with hemodynamic de-
terioration, same day TTE was performed in 65%. Of ACS patients, 309 (70%)
had TTE despite 184 (41%) having prior left ventricular (LV) function determi-
nation during the same hospitalization. Of 85 (19%) ACS patients with ejection
fraction ≤40%, 21 (25%) had repeat evaluation between 6 weeks and 6 months.
Of 89 TTE studies performed to rule out apical thrombus, 79 (89%) were per-
formed within 24 hours of infarction and not repeated during admission or within
3 months of discharge.

Table 1

Category All patients [n=454] ACS [n=313] CHF [n=42]
(%) (%) (%)

1 (Hemodynamic Deterioration) 165 (36.3) 80 (25.9) 37 (95.2)
2 (New Murmur) 12 (2.6) 8 (2.6) 0
3 (Assess Apical Thrombus) 93 (20.5) 89 (28.8) 0
4 (Presumed Significant LV Dysfunction) 93 (20.5) 64 (20.7) 1 (2.4)
5 (Routine) 91 (20) 72 (23.3) 1 (2.4)

Conclusion: This is the first study to address the use, appropriateness and tim-
ing of TTE in a Canadian CCU. TTE is appropriately performed in the majority of
CCU patients. However, imaging duplication occurred often, along with investiga-
tion delay for those with hemodynamic concern, premature timing of evaluation for
LV thrombus, and lack of appropriate delayed/repeat assessment for ICD candi-
dacy. The value of echocardiography integrated with clinical care deserves further
evaluation.
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P1444 Temporal changes of strain parameters in the
progress of chronic ischemia

K. Ishikawa, Y. Kawase, D. Ladage, L. Tilemann, K. Fish, R. Hajjar.
Mount Sinai School of Medicine, New York, United States of America

Purpose: The aim of this study was to reveal the temporal transition
of strain parameters along the progression of chronic coronary ischemia.
Methods: A plastic occluder was implanted on the proximal left anterior descend-
ing coronary artery (LAD) to create a swine model of gradual chronic ischemia. A
total of 14 pigs received the occluder implantation, while six pigs received a sham
surgery (no occluder). Trans-thoracic echocardiographic studies were performed
at baseline, 1, 2, and 3 months after the occluder implantation. Strain analysis
was performed using a speckle-tracking algorithm.
Results: Eleven of the 14 pigs had total occlusion of LAD with collaterals at
1month (early occlusion) and 3 pigs showed occlusion at 3 months (delayed oc-
clusion). Both radial strain (RS) and circumferential strain (CS) of ischemic area
deteriorated at 1 month in the Early occlusion group and remained at the same
level to 3 months. In contrast, RS in the control group remained at the same level,
whereas CS gradually decreased. Interestingly, in the delayed occlusion group,
RS gradually declined while CS declined as did the control group until 2 months.
Then both deteriorated to the same level as the early occlusion group at the time
of occlusion.

Figure 1

Conclusion: RS starts deteriorating in the early stages of the ischemia, when
there is only stenosis present. Both RS and CS deteriorate by the time total oc-
clusion is accomplished, and remain at the same level even after the occlusion in
gradual chronic ischemia.

P1445 Predictive value of four-dimensional speckle-tracking
longitudinal-strain for the improvement of left
ventricular function after acute myocardial infarction

E. Abate, M.L. Antoni, G.E. Hoogslag, G. Nucifora, V. Delgado,
S.H. Ewe, D.P. Leong, M.J. Schalij, J.J. Bax, N. Ajmone Marsan.

Leiden University Medical Center, Department of Cardiology, Leiden,
Netherlands

Purpose: The aim of this study was to assess the predictive value of left ven-
tricular (LV) segmental and global longitudinal strain assessed by novel four-
dimensional (4D) speckle-tracking analysis for functional improvement after acute
myocardial infarction (AMI).
Methods: A total of 153 patients admitted for AMI and treated with primary per-
cutaneous coronary intervention, were evaluated with real-time three-dimensional
echocardiography for the assessment of wall motion abnormalities, LV volumes
and ejection fraction (LVEF), and LV segmental and global longitudinal 4D strain.
Speckle-tracking 4D strain analysis was performed with novel dedicated software.
At 6-month follow-up, wall motion, LV volumes and LVEF were reassessed. Im-
provement in segmental LV function was defined as an improvement of at least 1
grade in wall motion score. Improvement in global LV function was defined as an
absolute improvement ≥ 5% in LVEF.
Results: Segments with functional improvement at follow-up showed a signifi-
cantly higher (more negative) segmental longitudinal strain at baseline, as com-
pared to segments without improvement (-16.4±4.0% vs -7.6±3.5%, p<0.001).
A cutoff of -10.7% for segmental longitudinal strain had a sensitivity of 95% and
a specificity of 88% to predict segmental functional improvement. In addition, 67
(44%) patients showed a global LV functional improvement at 6-month follow-
up. These patients had baseline global longitudinal strain significantly higher as
compared to patients without LVEF improvement (-16.7±2.1% vs -13.3±2.6%,
p<0.001). A good correlation was found between LV global longitudinal strain and
the absolute change in LVEF at follow-up (r=0.64, p<0.001). At the multivariate
linear regression analysis, only global longitudinal strain (β=0.610, p<0.001) and
peak troponin T (β= -0.217, p=0.003) were independent determinants of LVEF
improvement. At the multivariate logistic regression analysis, global longitudi-
nal strain provided incremental value over clinical and conventional echocardio-
graphic variables in predicting global LV function improvement at 6-month follow-
up (C-statistic improved from 0.64 to 0.71 to 0.84, p<0.001).
Conclusions: Longitudinal strain assessed by novel 4D speckle-tracking analysis
is an important predictor for segmental and global LV function improvement after
AMI.

CARDIAC FUNCTION IN NON CORONARY ARTERY
DISEASE

P1446 Regional left ventricular function in patients with
cardiac amyloidosis: the base to apex gradient as a
typical deformation pattern shown by speckle
tracking imaging

D. Liu, M. Niemann, K. Hu, S. Herrmann, S. Stoerk, C. Morbach,
S. Knop, W. Voelker, G. Ertl, F. Weidemann. Department of Internal Medicine I,
Center of Cardiovascular Disease, Wuerzburg, Germany

Objective: The confirmation of cardiac involvement in patients with amyloidosis is
important because of its impact on prognosis. Thus, a typical echocardiographic
pattern for cardiac amyloidosis (CA) would be of clinical value during work up of
these patients.
Methods: In this prospective clinical study, we assessed cardiac morphology and
function in 12 patients with cardiac amyloidosis and in 15 controls. Morphology
and global left ventricular systolic and diastolic function were measured by stan-
dard echocardiography. Regional myocardial deformation was assessed by tissue
Doppler imaging (TDI) and by 2-dimensional speckle tracking imaging (STI). Us-
ing these two methods, both peak systolic strain rate and systolic strain were
extracted from the basal, mid and apical segments of the septum and the lateral
wall.
Results: Seventy-five percent of the patients with CA showed the typical
sparkling texture of the myocardium and 42% patients presented a small peri-
cardial effusion. When compared to controls, patients with cardiac amyloidosis
had significantly thicker walls (end-diastolic posterior wall thickness: control =
9±1mm, CA =12±2mm; p<0.001), larger left atrium (control = 35±2mm, CA =
42±10mm; p<0.05) and higher E/E’ (control = 10±3, CA = 17±8; p<0.05). By
the use of TDI both peak systolic strain rate and systolic strain showed an intra
wall gradient with lower values at the base and higher values at the apex (septal
TDI strain: basal = -11±4%, apical = -14±7%). In contrast, regional deformation
values were more homogenous within one wall in controls. The typical gradient
for deformation within one wall in CA was confirmed by STI (septal STI strain:
basal = -8±5%, middle = -11±5%, apical = -22±5%). Using a cut off value of at
least 100% higher strain in the apex compared to the base by STI, typical gradient
pattern was presented in 9 patients (75% of all CA patients) and in none of the
controls (p<0.0001).
Conclusion: Beside the traditional parameters for cardiac involvement, the as-
sessment of regional myocardial deformation provides important information on
cardiac function for patients with cardiac amyloidosis. The typical pattern for re-
gional myocardial function is a base to apex gradient within one wall which can be
easily assessed by tissue Doppler imaging as well as by speckle tracking imaging.

P1447 Left ventricular systolic dysfunction in tako-tsubo
cardiomyopathy: is it transmural and really regional
and reversible? a two-dimensional speckle tracking
echocardiographic study

P. Meimoun, J. Boulanger, T. Benali, H. Zemir, F. Elmkies, J. Clerc,
A. Luycx-Bore. University Hospital of Compiegne, Compiegne, France

Objective: Typical tako-tsubo cardiomyopathy (TT) is characterized by a transient
mid-apical left ventricular (LV) systolic dysfunction assessed by the wall motion
score (WMS) and LV ejection fraction (EF). Two-dimensional strain by speckle
tracking echocardiography (2DS) is a more sensitive marker of regional and global
LV systolic function. Therefore, our aim was to assess systolic LV mechanics at
all myocardial layers by 2DS, in patients (pts) with TT.
Methods: 2DS was performed in 15 consecutive pts with TT (78±8 years, 93%
women, mean LVEF 45±10%), at the acute phase (within 24 h after symptom
onset) and after recovery (one month later). Ten control (C) pts matched for age
and sex (mean LVEF 71±7%), were compared to TT pts. From the apical long-
axis, 4-and 2-chamber views, global longitudinal strain (LS) and strain-rate (LSR),
post-systolic shortening index (PSS), and from the parasternal basal, mid and
apical short-axis planes, global circumferential strain (CS), and strain-rate (CSR),
and radial strain (RS), were obtained. Regional evaluation was also performed for
each parameter. LV twist was defined as the net difference in degrees of apical
(Ar) and basal rotation. LV torsion was defined as LV twist normalized for diastolic
LV longitudinal length.
Results: At the acute phase, global LS, LSR, CS, CSR, RS, Ar, LV twist and
torsion were significantly reduced, and PSS was significantly higher when com-
pared to C (all, p<0.01). In pts with TT, there was an apex to base gradient of
strain and strain-rate at all myocardial layers (all, p<0.05), and a significant cor-
relation was found between the WMS, LVEF, and LS, LSR, CS, CSR, RS, LV twist
and torsion (all, p<0.05), between troponine peak and LV twist, torsion, and CSR
(all, p<0.01), and between NT-proBNP and CS, CSR, LS, LSR, RS, LV twist and
torsion (all, p<0.05). At follow-up, there was a significant improvement of LV me-
chanics at all layers including LV torsion (all, p<0.01 vs. acute phase) with final
values not significantly different from C (all, p = NS). Furthermore, in addition to a
significant improvement of mid and apical LV wall mechanics at all myocardial lay-
ers, there was a significant improvement of basal CSR, LS, and LSR (all, p<0.05
vs. acute phase).
Conclusion: There is a transmural extent of myocardial impairment in TT, which
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is correlated to LV wall stress, and is entirely reversible. In addition, LV torsion and
CSR are inversely linked to myocardial injury. Furthermore, there are transient
subtle abnormalities at the basal level, challenging the notion that LV systolic
dysfunction in TT is wholly regional.

P1448 EuroSCORE model using longitudinal global strain in
predicting outcome after cardiac surgery

M. Berry1, O. Zaghden2 , J. Nahum2, J.P. Couetil3, J.L. Monin2,
L. Macron2, A. Bensaid2 , J.L. Dubois Rande2, P. Gueret2, P. Lim2.
1University Hospital of Toulouse - Rangueil Hospital, Department

of Cardiology, Toulouse, France; 2AP-HP - University Hospital Henri Mondor,
Department of Cardiology, Creteil, France; 3AP-HP - University Hospital Henri
Mondor, Creteil, France

Purpose: Longitudinal strain by speckle tracking appears more sensitive than
left ventricular ejection fraction (LVEF) to characterize myocardial dysfunction.
We hypothesize that longitudinal global strain (GLS) may be used in alternative to
LVEF to compute EuroSCORE for better predicting outcome after cardiac surgery.
Methods: The study included 196 patients (65±13 years, 75% of male) referred
for cardiac surgery [valvular surgery (n=126), isolated coronary artery graft by-
pass (n=50) and other (n=20)]. A comprehensive echocardiography was per-
formed before surgery to compute global strain by speckle tracking and LVEF
using automated method. Two logistic Euro-Score were derived, one using LVEF
and another one using longitudinal global strain as marker of left ventricular func-
tion. The two scores obtained were compared to primary endpoint defined by one
month mortality and the use of inotrope support after surgery.
Results: After surgery, death was observed in 22 (11%) patients and inotropic
support was required in 102 patients. This is consistent with the mean Eu-
roSCORE value obtained using global strain (12±15%) and LVEF (11.5±14%).
Despite a close correlation between the two models (r2=0.95, p<0.0001), logistic
regression steptwise showed that EuroSCORE model derived from global strain
was superior to the one obtained by LVEF.
Conclusion: The use of longitudinal strain in the EuroSCORE model appears
superior to LVEF to characterize post-operative risk after cardiac surgery.

P1449 Myocardial strain imaging detects early changes in
global left ventricular systolic function after
anthracycline chemotherapy

P. Stoodley1, D. Richards1, A. Boyd2, R. Hui1, P. Harnett1,
S. Meikle1, J. Clarke1, L. Thomas2. 1University of Sydney, Sydney,

Australia; 2University of New South Wales, Sydney, Australia

Purpose: The efficacy of anthracycline chemotherapy is undermined by poten-
tially life threatening cardiotoxicity. Cardiotoxicity is dependent upon several fac-
tors, and its timing is variable; so close monitoring of cardiac function in those
treated with anthracyclines is mandatory. Currently, despite numberous limita-
tions, left ventricular ejection fraction (LVEF) by echocardiography is used for
monitoring cardiotoxicity.
Myocardial strain imaging has been shown to detect left ventricular (LV) systolic
dysfunction in several diseases prior to noticeable changes in LVEF. Our aim
was to determine whether strain imaging could detect early changes in LV sys-
tolic function prior to detection by LVEF in patients after receiving anthracycline
chemotherapy.
Methods: 52 women with histologically confirmed breast cancer were prospec-
tively studied. The first echocardiogram was performed immediately before an-
thracycline treatment and the second immediately afterwards. LVEF (by Simp-
son’s method), global peak longitudinal, radial and circumferential systolic strain
were measured before and after.
Results: Global longitudinal LV systolic strain was significantly reduced after
treatment; global longitudinal strain dropped from -17.7% to -16.3% (p<0.01) with
48% of global measurements reduced by >10%. Global radial LV systolic strain
after treatment was also significantly reduced; global radial strain dropped from
40.5% to 34.5% (p<0.01) with 59% of global measurements reduced by >10%.
In contrast, no statistically significant reduction in global circumferential strain was
observed (although strain was reduced >10% in 32% of participants after treat-
ment). No reduction >10% in LVEF after chemotherapy was observed.

LV function before & after chemotherapy

Before After % with >10% reduction

LVEF 58.6% ±2.6 56% ±2.8† 0
Longitudinal strain -17.8±2.1 -16.3±2† 48%
Radial strain 40.5±11.4 34.5±11.4† 59%
Circumferential strain -20.3±2.6 -20.0±3.3 32%

Values expressed as mean ± SD, †p<0.01 vs. before value.

Conclusion: We observed significantly reduced global LV systolic strain early af-
ter anthracycline treatment, prior to significant reductions in LVEF. These obser-
vations may indicate early impairment of myocardial function, and warrant longer-
term surveillance to determine their clinical relevance.

P1450 The influence of segmental atrial wall synchrony on
biatrial and bicaval allograft functions during the
early and late follow-up after heart transplantation by
speckle tracking echocardiography

C.F. Sirbu, M.F. Mattei, J.P. Villemot. University Hospital, Nancy,
France

Background: In order to assess the influence of the synchronous segmental
atrial wall deformation on the bicaval (BC) and the biatrial (BA) allograft functions
this study was performed using speckle tracking echocardiography.
Methods: 91 heart transplanted (HTX) patients with normal allograft function un-
derwent a speckle tracking study (EchoPac, GE Vivid 7). The early follow-up
period was defined between 1-3 years after HTX and the late after 5 years for
BC and after 10 years for BA. From 30 BC HTX 10 were selected for the early
(EBC) and 20 for the late (LBC) follow-up. 61 BA HTX were studied: 30 dur-
ing the early (EBA) and 31 during the late (LBA) follow-up. The early follow-up
study was performed between the BC and BA and in comparison with 24 normal
controls. Then, for each technique the early and late follow-up groups were com-
pared. The right and left atrial (RA), (LA) strain profiles were obtained in apical 4
chamber view and the segmental peak strain values were calculated during the
atrial contractile, reservoir and conduit periods, as well as the peak global strain.
The left ventricular (LV) longitudinal segmental strain profiles were obtained in
the apical views and the LV peak systolic global strain was compared between
groups.
Results: The atrial strain profiles showed a synchronous deformation for all seg-
ments in BC patients and an asynchronous deformation in BA patients. The RA
global contractile, reservoir and conduit functions were significantly higher in EBC
HTX (- 14,07±2,11%; 20±5,17%; -17,5±3,1%) than in EBA HTX (-9,51±2,52%;
11,53±6,5%; -11,62±6,06%) (p<0,05) and in both groups were significantly
lower than in controls (-18,37±3,74%; 34,31±10,88%; -27,32±10,85%). The LA
functions showed the same variation. The LV systolic function was not differ-
ent in EBC (-17,96±3,25%) than in EBA (-16,05±3,2%) HTX but in both groups
was significantly lower than in controls (-20,66±2,05%) (p<0,05).The RA con-
tractile, reservoir and conduit functions were not significantly different in LBC (-
13,23±3,58%; 18,2±3,26%; -14,45±3,5%) than in EBC HTX. The LA reservoir
and conduit functions were significantly lower in LBC (14,33±4%; - 12,1±2,95%)
than in EBC HTX (p<0,05). The LBA RA and LA reservoir and conduit func-
tions were significantly lower (10,49±4,5%; -9,07±3,46% and 11,4±3,83%; -
8,64±2,44%) (p<0,05). The LV systolic function was not different for the LBC
and the LBA.
Conclusion: Despite significant benefits with the BC technique related to a better,
synchronous atrial function, the systolic ventricular function was unaffected by the
surgical technique.

P1451 Predictors of one year mortality in heart transplant
recipients

S.I. Sarvari1, O. Gjesdal1, E. Gude1, A. Satis1, A.K. Andreassen1 ,
L. Gullestad1, O. Geiran2, T. Edvardsen1. 1Oslo University Hospital,
Rikshospitalet, Department of Cardiology, Oslo, Norway; 2Oslo

University Hospital, Rikshospitalet, Department of Thoracic Surgery„ Oslo,
Norway

Purpose: Prediction of one year mortality in heart transplant (HTx) recipients
is challenging. Different clinical diagnostic tools have been introduced. Although
speckle-tracking strain has been used in a growing number of clinical situations,
the association between reduced left ventricular (LV) global longitudinal strain
(GLS) and risk for mortality in HTx recipients is unclear. We aimed to test dif-
ferent clinical diagnostic tools for the ability to predict one year mortality in HTx
recipients.
Methods: We included 176 consecutive adult primary single organ orthotopic
HTx recipients. Creatinine and CRP, the hemodynamic parameters: mean pul-
monary artery pressure, pulmonary capillary wedge pressure (PCW), cardiac
output and pulmonary vascular resistance (PVR) were measured and echocar-
diography was performed 13±6 days post HTx. Peak systolic myocardial strain
by two-dimensional speckle-tracking echocardiography was assessed in 16 LV
segments, and averaged to global strain – an index of global LV function.
Results: During the first year, 16 (10%) patients died 82±72days after HTx. Re-
cipient and donor age, CRP, all hemodynamic parameters except PCW were in-
creased, while LVEF and LV GLS were decreased in non-survivors compared
to survivors (p<0.05). However, LV GLS was the only significant (p=0.02) non-
invasive and PVR was a significant (p<0.001) invasive predictor of 1 year mortal-
ity in a multivariate Cox analysis (Table 1).

Table 1. Multivariate Cox regression analyses

Univariate Cox Regression Multivariate Cox Regression

HR 95% CI p-value HR 95% CI p-value

Age (years) 1.08 1.00–1.15 0.04 1.02 0.92–1.12 0.72
PVR (WU) 4.56 2.65–7.86 <0.001 3.88 1.84–8.17 <0.001
LV GLS (%) 1.67 1.39–2.01 <0.001 1.44 1.06–1.94 0.02
LVEF (%) 1.92 1.46–2.52 <0.001 1.29 0.74–2.25 0.36
CRP (mg/ml) 1.02 1.01–1.03 <0.001 1.00 0.97–1.02 0.86

PVR = pulmonary vascular resistance; LV = left ventricular; GLS = global longitudinal strain; LVEF
= LV ejection fraction; CRP = C-reactive protein.
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Conclusions: Reduced LV function by global longitudinal strain and increased
pulmonary vascular resistance are related to poor prognosis in HTx recipients.
Early assessment of LV GLS might be a non-invasive predictor of 1 year mortality
in these patients.

P1452 Left ventricular systolic function deterioration during
dobutamine stress echocardiography as an early
manifestation of diabetic cardiomyopathy and
reversal by optimized therapeutic approach

S. Rekik, F. Aboukhoudir. Avignon Hospital Center, Avignon, France

Introduction: Diabetes mellitus has been associated with changes in the struc-
ture and function of the myocardium manifesting in the early stages of the disease
as subtle systolic and diastolic dysfunction; the role of dobutamine stress echo-
cardiography (DSE) in this setting remains unclear.
Aims: We sought to evaluate the prevalence of dobutamine-induced systolic dys-
function amongst diabetic patients with normal at rest left ventricular ejection frac-
tion and no coronary artery disease and to investigate whether an optimized ther-
apeutic approach can reverse these abnormalities.
Methods: 1363 patients with DM referred to our echocardiography laboratory
for DSE between January 2008 and June 2010 were prospectively investigated.
Patients with normal left ventricular ejection fraction (LVEF) at rest and significant
deterioration during peak dobutamine infusion (defined as a ≥10% decrease)
in the absence of coronary artery disease or vasospasm were enrolled. They
received on top of their usual treatment 5 mg perindopril and had their glycemic
control intensified. At 60 days, all of them were controlled for clinical status and
underwent a control DSE.
Results: 18 patients were included, there were 9 males and 9 females, mean
age was 66.1±10.2 years. All the patients had type II DM with a mean duration of
12.7±6.6 years. They all had normal at rest echocardiographic findings with no
wall motion abnormalities; mean LVEF was 62±6%. At peak dobutamine, LVEF
significantly deteriorated in all the patients with a mean 15±5% decrease com-
pared to baseline. After therapeutic optimization, Glycated haemoglobin improved
from 8.53±2.05% to 6.8±0.6% (δ HbA1C=1.73%, p=0.001), mean LVEF at peak
dobutamine infusion evolved from 47.17±4.2% pre-optimization to 58±4.8% at
control (10.83% improvement; p<0.001).
Conclusion: In patients with DM and normal at rest LVEF, Dobutamine infusion
during DSE can induce a significant deterioration in LVEF in the absence of coro-
nary artery disease or vasospasm. This specific condition could be largely re-
versed through an optimized therapybased on a tighter metabolic control and a
more stringent renin-angiotensin-aldosterone system inhibition.

P1453 Relation between NT-proBNP levels, iron overload
and early stage of myocardial dysfunction in
beta-thalassemia major patients

K. Tuluce1, S. Yakar Tuluce1, C. Balkan2, G. Basol3, Y. Ay2,
D. Yilmaz2, C. Gurgun1, O. Bayindir3, K. Kavakli2. 1Ege University,

Faculty of Medicine, Department of Cardiology, Izmir, Turkey; 2Ege University,
Faculty of Medicine, Department of Pediatric Hematology, Izmir, Turkey; 3Ege
University, Faculty of Medicine, Department of Clinical Biochemistry, Izmir,
Turkey

Background: Heart failure secondary to myocardial iron loading remains the
leading cause of death in β-thalassemia major (B-tm) patients. The early diag-
nosis of heart failure in these patients is related to survival.
Methods: The study population included 49 B-tm patients and 48 age-matched
healty controls. Doppler-echocardiographic study was performed and blood sam-
ples for NT-proBNP were drawn on the 4th day following blood transfusion. Pa-
tients were divided as group-1, without diastolic dysfunction: E/E’ ratio<9 and
group-2, with suspected diastolic dysfunction: E/E’ ratio≥9.
Results: NT-proBNP levels and E/E′ ratio were increased in patients compared
with controls (P<0.001,P<0.001) but did not correlate with each other. A strong
positive correlation was detected between NT-proBNP levels and mean ferritin
levels in B-tm patients (rs=0.939; P<0.001). Median (1st-3rd quartile) NT-proBNP
levels were significantly higher in group-1 in comparison to controls (P<0.01). NT-
proBNP levels were also increased in group-2 in comparison to group-1 but this
increase was not statistically significant.

Table 1. Echocardiographic results, Doppler echocardiographic and tissue Doppler velocity data
of β-thalassemia major patients and healthy controls (mean ± SD)

β-Thalassemia patients (n=49) Controls (n=48) P value

EF (%) 62.2±5.8 62.3±5.1 NS
LAVI (mL/m2) 27.6±8.6 22.8±5.7 <0.01
LVMI (g/m2) 86.2±20.9 62.3±11.9 <0.001
E/A 1.81±0.49 1.66±0.30 NS
S’ (cm/s) 7.95±1.3 8.68±0.96 <0.05
E’ (cm/s) 10.7 (9.6–12.5) 13.9 (12.2–14.95) <0.001
A’ (cm/s) 6.7±1.95 7.4±1.06 NS
E/E’ 9.65±2.38 6.62±1.35 <0.001

Conclusion: NT-proBNP secretion begins in the early phase of the disease be-
fore the increase in diastolic pressure becomes overt. While there was a strong
correlation between the plasma NT-proBNP levels and iron overload, there was

no correlation between NT-proBNP levels and diastolic dysfunction parameters in
patients in the third decade of life.

P1454 Differential reduction in regional myocardial
deformation occurs in cardiac amyloidosis as
determined by left ventricular wall thickness

Q. Lo1, B. Haluska2, E. Chia1, M. Lin3, D. Richards4, T. Marwick5,
L. Thomas4. 1University of New South Wales, Sydney, Australia;

2University of Queensland, Princess Alexandra Hospital, Brisbane, Australia;
3Westmead Hospital, Sydney, Australia; 4Liverpool Hospital, Sydney, Australia;
5Cleveland Clinic, Department of Cardiovascular Medicine, Cleveland, United
States of America

Introduction: Extracellular infiltration in cardiac amyloidosis results in increased
wall thickness. Strain measurements using velocity vector imaging (VVI) may fur-
ther define differential cardiac myofibre dysfunction with varying LV wall thickness.
Methods: 46 patients with cardiac amyloidosis were compared to age matched
normals. Subgroup analysis within the amyloid group was performed based on
LV wall thickness (Group1:<12mm, Group2:12-14mm, Group3: ≥15 mm). LV pa-
rameters including LVEF, transmitral flow, E’, E/E’ were measured and extent of
DD graded. Longitudinal, circumferential and radial myocardial VVI strain (S) and
strain rate (SR) were determined from apical and short axis views.
Results: Increased LV wall thickness and reduced LV diastolic function was ob-
served in the amyloid group (mean LVEF 53%). Global longitudinal (-14.0±4.1%
vs -16.7±3.8%; p=0.001) and radial (27.4±13.4% vs 38.8±15.7%; p<0.001)
strain were significantly lower in the amyloid group vs normals whilst circumferen-
tial strain (-21.8±5.2% vs-24.9±9.6%; p=0.062) approached significance. Simi-
larly, significant reductions were noted in systolic and diastolic SR in the amyloid
group (data not shown). Within the amyloid subgroups, differential reduction in
longitudinal systolic strain and diastolic Sr were observed with increasing wall
thickness, whilst circumferential and radial parameters were preserved (Table).

Subgroups based on LV wall thickness

Parameters Group 1 Group 2 Group 3

Longitudinal S(%) –16.1±3.3* –14.5±3.2 –11.8±4.3
Longitudinal systolic Sr (s-1) –1.1±0.2 –1.1±0.3 –0.9±0.3
Longitudinal E Sr (s-1) 1.1±0.3* 0.9±0.3 0.7±0.3
Longitudinal A Sr (s-1) 0.8±0.3* 0.6±0.3 0.5±0.2
Circumferential S (%) –22.4±4.1 –22.8±5.6 –20.7±5.9
Circumferential systolic Sr (s-1) –1.9±0.4 –1.7±0.4 –1.6±0.5
Radial S (%) 28.8±10.7 33.4±16.4 21.9±11.3
Radial systolic Sr (s-1) 1.9±0.7 2.1±1.2 1.4±0.7

*p<0.05 vs Group 3.

Conclusion: Reduction in longitudinal, radial and circumferential strain and strain
rates occur in amyloidosis despite apparent preservation of systolic function. With
increasing left ventricular wall thickness, there is differential reduction in longitu-
dinal deformation compared to circumferential and radial functions.

P1455 Patients with growth hormone deficiency have
intrinsic myocardial disease with subclinical left
ventricular longitudinal dysfunction revealed by
tissue Doppler

S. Mihaila1, R.E. Dulgheru1, R.C. Rimbas1, R. Mihaila2, S. Verzea2,
R. Mincu1, C. Badiu3, D. Vinereanu3. 1University Emergency

Hospital, Bucharest, Romania; 2Institute of Endocrinology "C.I. Parhon",
Bucharest, Romania; 3University of Medicine and Pharmacy Carol Davila,
Bucharest, Romania

Purpose: Growth hormone deficiency (GHD) is associated with increased car-
diovascular events, however, the detailed mechanisms have not been assessed
yet extensively. We set up this study in order to evaluate cardiac, arterial, and
endothelial function, by conventional echo, TDI, and biomarkers (proBNP and
troponin I), in GHD patients by comparison with normal individuals with similar
cardiovascular risk factors profile.
Methods: 20 GHD patients (53±13 yrs, 13 male), free of any cardiovascular dis-
ease, severe hypertension or diabetes, were compared with 20 normals (N) (age
and sex matched). Global LV systolic function was assessed from ejection fraction
(EF), fractional shortening (FS), and indexed cardiac output (COi); global diastolic
function from E/Ea and E/Vp ratios. Longitudinal LV function (mean from 12 basal
and mid myocardial segments) was assessed from longitudinal systolic velocity
(LS), longitudinal strain (LSS) and strain rate (LSR), mitral annular displacement
(MAD), and longitudinal diastolic velocity (LE). Arterial function was assessed
from intima-media thickening (IMT), local wave speed (LWS), and stiffness index
(β); endothelial function from flow mediated dilation (FMD).
Results: In GHD patients all global and longitudinal systolic parameters were sig-
nificantly decreased compared to N, with lower diastolic velocity (LE) and higher
end-diastolic LV pressure (E/Ea, E/Vp) (table); meanwhile, proBNP levels were in-
creased. Arterial and endothelial function parameters were similar, while troponin
I was normal in all patients.
Conclusions: Patients with GHD had subclinical LV longitudinal systolic and di-
astolic dysfunction, best revealed by TDI; conventional systolic parameters were
also lower, however, they did not exceed the normal range. Since arterial and en-
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Abstract P1452 – Table 1. Comparison between GHD patients and N

EF FS COi MAD LS LSS LSR LE E/Vp E/Ea proBNP

GHD 52±8.6 22.2±7 1.8±0.5 10.3±1.8 3.8±0.7 -13±1.5 -0.91±0.2 5.5±1.9 1.7±0.4 8±1 72.45±50.0
N 68±7 29.7±4 2.2±0.6 13.4±1.6 6.1±1.0 -19±2.2 -1.5±0.3 7.6±1.7 1.5±0.3 6±2 31.34±19.3
P value <0.001 0.008 0.03 <0.001 <0.001 <0.001 <0.001 0.001 0.033 0.002 0.002

dothelial functions were not significantly affected, and troponin I was normal, our
findings suggest that patients with GHD have intrinsic myocardial disease, due
probably to insufficient development of the myocardial fibers.

P1456 Correlation between septal morphology and strain
parameters in hypertrophic cardiomyopathy

V. Monivas Palomero, S. Mingo, I. Garcia Lunar, C. Mitroi, P. Garcia
Pavia, L. Ruiz, E. Gonzalez Lopez, L. Pulpon. University Hospital
Puerta de Hierro Majadahonda, Dept. of Cardiology, Madrid, Spain

Fibrosis and disarray are the major structural myocardial abnormalities in hy-
pertrophic cardiomyopathy (HCM) that predispose to ventricular arrhythmias. A
recent classification based on septal morphology has described 4 septal pat-
terns: sigmoid (maximal septal wall thickness (ST) located in the basal septum),
catenoid (maximal ST in the mid-septum), neutral (uniformly thickened septum)
and apical (maximal ST in the apical-septum). HCM patients with catenoid mor-
phology were found to have clinical characteristics of advanced disease. In a pre-
vious study, the presence of reduced longitudinal strain (long S) measured with
speckle tracking is correlated with myocardial fibrosis in cardiovascular magnetic
resonance (CRM). To the date the correlation between subtype of septum and
strain parameters has not been described.
Methods: A total of 51 consecutive patients with MCH were included. Septal
morphologies were retrospectively categorized into one of four patterns of hyper-
trophy based on transthoracic echocardiography. We recorded images of the 4, 3
and 2-chamber apical views and short axis views. For the assessment of longitu-
dinal (long S) and radial strain (rad S) and strain rate (SR) curves, we analyzed
16 individual segments. Diastolic function was graded using standard Doppler
criteria.
Results: In order to assess the relationship between ventricular morphologic pa-
rameters and strain values, we compared catenoid septum with other subtypes,
the results are shown in the table.
Conclusion: Catenoid septum is more frecuent in younger people and is asso-
ciated with decreased long and radial septal S and SR. Strain 2D offers novel
non-invasive indices to assess LV systolic function in patients with HCM. Our
study shows the important influence of the pattern of hypertrophy on deformation
parameters in HCM, which provides further insight into the pathophysiology of
this disease.

P1457 Echocardiographic speckle tracking based left
ventricular rotation predicts adverse events in
patients with hypertrophic cardiomyopathy

J.D. Kasprzak, A. Smialowski, K. Wierzbowska-Drabik, D. Orszulak-
Michalak, A. Techmanska, P. Wejner-Mik, M. Kurpesa, P. Szczesniak,

E. Trzos, P. Zycinski. Medical University of Lodz, Lodz, Poland

Introduction: Prognostic factors in adults with hypertrophic cardiomyopathy
(HCM) are poorly defined.
Aim: We aimed to define predictive factors for major cardiovascular (CV) adverse
events (MACE) - death, CV hospitalization or NYHA class deterioration in adult
HCM patients over 1-year.
Methods: We studied 56 HCM patients (22 female), age 58±13, with pre-
served ejection fraction (EF)=58±7%. LV outflow obstruction was present in
12,5% and diastolic dysfunction (DD) in all pts (pseudonormal -20/56, restric-
tive – 6/56). Baseline visit included physical examination, bichemistry panel, 6-
MWT and CPET test according to Bruce protocol. Echo assessment included
extended diastolic function panel using TDE and speckle tracking study (longitu-
dinal strain/strain rate and radial, circumferential strain, LV rotation). At month 12
we recorded clinical events as defined in Aim. Uni- and multivariate regression
was used to identify MACE predictors.
Results: During follow-up (360±62days) 1 subject died of SCD (2%), but CV
hospitalizations were frequent (19/56 pts, 18%) mainly due to arrhythmia (6/19
pts), acute coronary syndrome (5/19) or congestive heart failure (4/19). NYHA
deterioration by at least 1 class was observed in 16 patients. Univariate analysis
revealed a relationship between hospitalization and: concomitant ischemic heart
disease (p=0,034), longitudinal strain (p=0,034) and apical LV rotation (p=0,048).
Multivariate linear regression model identified apical rotation (p=0,048) as the
independent predictor of hospitalization. No factors predicted NYHA class deteri-
oration.

Abstract P1453 – Table 1. Echo values according to subtypes of HCM

Age ST LV mass E/A Lateral E/E’ Septal long S Septal rad S Long SR

Catenoid septum (n=26) 42.8±19.9 24.7±6 338±148 1.38±0.6 10.1±4.8 –9.5±3.6 14.5±8.2 –0.8 ±0.2
Other types (n=25) 56.4±17.2 21.6±3.9 285±82 1.3±1 10.7±4.7 –13±5.2 18.9±8.1 –1±0.4
p 0.013 0.029 0.123 NS NS 0.006 0.05 0.036

ST: Septal thickness; LV: Left ventricular; long: Longitudinal; S: Strain; SR: Strain rate; NS: Non significant.

Figure 1. Rotation analysis.

Conclusions: Novel echocardiographic parameter – speckle tracking based api-
cal LV rotation but not demographic data, biochemistry, functional tests or stan-
dard echocardiogram predicts 1-year adverse events in adults with HCM.

P1458 Latent biventricular dysfunction in autistic spectrum
disorders: the case of Rett syndrome

S. Maffei1, C. De Felice2, S. Lunghetti1, S. Leonini3, C. Signorini3,
L. Ciccoli3, J. Hayek4, S. Mondillo5, R. Favilli1. 1University Hospital
AOUS, Department of Heart,Thorax and Vessels, Cardiology

Division, Siena, Italy; 2University Hospital AOUS, Department of Pediatrics,
Neonatal Intensive Care Unit, Siena, Italy; 3University of Siena, Department
of Pathophysiology, Experimental Medicine and Public Health, Siena, Italy;
4University Hospital AOUS, Child Neuropsychiatry Unit, Siena, Italy; 5University
of Siena, Department of Heart, Thorax and Vessels, Cardiology Division, Siena,
Italy

Purpose: Rett Syndrome (RTT) shows a 300-folds increased risk for sudden car-
diac death. RTT is the second most common cause of mental retardation in the
female and is caused in up to 95% of cases by mutations in the X-linked MeCP2
gene. Rhythm abnormalities and cardiac dysautonomia do not to fully account
for the observed cardiac mortality risk. Conversely, heart function in RTT has
not been explored to date. Recent data indicate a previously unrecognized role
of MeCP2 in cardiomyocytes development. We hypothesized that a subclinical
biventricular dysfunction might coexist in RTT and that �3-PUFAs supplementa-
tion could, at least partially, reverse cardiac function.
Methods: A total of 92 RTT girls, together with 92 healthy age-matched con-
trol girls, were evaluated. A Philips IE 33 Vision 2009 echocardiography equip-
ment was used. Left (LV) and right (RV) ventricular systolic and diastolic func-
tions were examined using M-mode (MAPSE, TAPSE), B-mode (Ejection fraction
with Simpson’s method), PW Doppler (E, A, E/A), CW Doppler (PAPs, S/D ra-
tio) and TDI (S’, E’, A’, E/E’). In a fraction of patients (n=25) echocardiography
was re-evaluated after 12 months in order to investigate a possible progression
of the myocardial dysfunction. In another subgroup of patients (n=25), the effects
on myocardial function following �3-PUFAs (EPA+DHA) supplementation were
investigated (duration: 12 months, dose: 20-40 mg/kg/day).
Results: A significant reduction of longitudinal biventricular function (TAPSE:
-16.80, p<0.0001; MAPSE: -18.37, p<0.0001; S’ of mitral annulus: -13.11,
p=0.0008; S’ of interventricular septum: -7.96, p=0.0304; S’ of RV free wall:
-12.78, p=0.00217) was evidenced in RTT patients as compared to controls.
Diastolic function parameters were reduced (E: -10.71, p=0.002; E/A: -10.68,
p=0.0315; E’: -15.83, p=0.0005). S/D ratio, less preload-dependent variable, was
also reduced (-0.14, p=0.0001). PAPs was decreased (-23.69, p<0.0001). No
significant changes in LV ejection fraction were found (p≥0.2129). No signifi-
cant changes in the echocardiographic parameters were highlighted in untreated
RTT after 12 months. Following �3-PUFAs (EPA+DHA) supplementation, signif-
icant changes in preload dependent variables (E: p=0.0096, A: p=0.0001, E/A:
p=0.0134, PAPs: p=0.0024) were observed.
Conclusions: These data indicate the presence of a previously unrecognized
latent systo-diastolic biventricular myocardial dysfunction in patients with typical
and atypical RTT, which is only partially reversible after �3-PUFAs supplementa-
tion.
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P1459 Prognostic impact of heterogeneous strain index in
non-ischemic cardiomyopathy

H. Higashi1, K. Inoue1, K. Nishimura1, A. Ogimoto1, J. Higaki1,
M. Saito2, G. Hiasa2, T. Sumimoto2, J. Funada3, H. Okayama4.
1Ehime University Graduate School of Medicine, Toon, Japan;

2Kitaishikai Hospital, Ozu, Japan; 3Ehime National Hospital, Toon, Japan;
4Ehime Prefectural Central Hospital, Matsuyama, Japan

Background: Heterogeneous myocardial scarring contributes to an insufficient
stroke volume and arrhythmic vulnerability in patients with coronary artery dis-
ease. Magnetic resonance imaging or speckle tracking echocardiography (STE)
has a capability to measure regional contractile heterogeneity from myocardial
strain analysis. This study was to investigate whether heterogeneous myocardial
contraction assessed by STE could predict cardiac events in patients with non-
ischemic cardiomyopathy (NICM).
Methods: 103 consecutive NICM patients (mean 64 years) were enrolled. Pa-
tients with ischemic etiology, predominant valvular heart disease and secondary
cardiomyopathy were excluded. Echocardiographic equipment was used with GE
Vivid 7 Dimension. In addition to conventional echocardiographic parameters, the
STE-derived global circumferential and longitudinal strain (GCS, GLS), and the
standard deviation (SD) of time to peak longitudinal strain as an index of dyssyn-
chrony (SDt-16s) were measured. We also evaluated the heterogeneous strain
index (SDes-16s), which was defined as the SD of values of end-systolic longitu-
dinal strain in 16 myocardial segments.
Results: Mean ejection fraction, E/e’, GCS, GLS, SDt-16s, SDes-16s were 37%,
16, -10%, -10%, 84ms, and 5.5%, respectively. During follow-up periods (mean
28 months), major adverse cardiac events (MACE) occurred with 20 patients (9
cardiac death, 5 lethal ventricular arrhythmia, and 6 heart failure hospitalization).
Among age, gender, QRS width, EF, E/e’, GLS, SDt-16s and SDes-16s, Cox pro-
portional hazard analysis demonstrated that E/e’ and SDes-16s were the inde-
pendent predictors of MACE in this study population (E/e’: hazard ratio [HR],
1.07; P<0.01, SDes-16s: HR, 1.43; P<0.001). According to a Kaplan-Meier plot
between 2 groups devided by the median value of SDes-16s, NICM patients with
higher SDes-16s>5.3% experienced more MACE than those with lower SDes-
16s<5.3% (log-rank test, HR, 5.37; P<0.001).
Conclusions: Non-uniformity of myocardial contraction was correlated with an
increased incidence of MACE among NICM patients. Heterogeneous strain index
provides an incremental value in predicting the outcome in these patients.

P1460 Post-surgical changes in global longitudinal strain
rate are different in different forms of left ventricular
outflow obstruction: hypertrophic cardiomyopathy vs.
hypertensive heart

M.Y. Desai, T. Kobayashi, Z.B. Popovic, A. Bhonsale, N.G. Smedira,
M. Thamilarasan, B.W. Lytle, H.M. Lever. Cleveland Clinic Foundation, Cleveland,
United States of America

Background: In hypertrophic obstructive cardiomyopathy (HOCM), left ventricu-
lar outflow tract obstruction (LVOTO) is relieved by surgical myectomy (SM); but its
impact on global & regional LV function is unclear. Using transthoracic echocar-
diography (TTE), including speckle tracking echocardiography (STE), we sought
to assess the changes in global & regional LV function after SM.
Methods: 60 patients with symptomatic LVOTO (54% men, mean ejection fraction
62±5%) that underwent SM were studied. All patients had pre & postoperative
TTE (>3 months after SM). Standard TTE parameters were recorded. Global
longitudinal systolic & early-diastolic strain rate (SR) was measured by STE from
apical 4 and 2 chamber views.
Results: Patients were divided into 2 groups, based on HOCM findings on his-
tology (hypertrophy, disarray, coronary dysplasia & fibrosis) as follows: 48 with
HCM & 12 with hypertensive disease (Table 1). Despite relief of LVOTO (mean
LVOT gradient went from 105±29 to 13±14 mm Hg) & reduction in basal septum
(2±0.5 to 1.4±0.3 cm, there was no change in systolic (� of 0.03±0.4) & diastolic
(� of -0.08±0.05) global SR in HOCM group (both p=ns). However, systolic (� of
-0.34±0.4, p=0.003) & diastolic (� of 0.22±0.2, p<0.01) global SR improved in
non-HCM group.

Table 1. Characteristiccs of the study population

Variable Total group HOCM group Non HCM group with p-value
(n=48) dynamic LVOTO (n=12)

Age (years) 52±12 52±12 51±14 0.8
Hypertension (%) 33 (55%) 21 (44%) 12 (100%) <0.001
Maximal preoperative LVOT

gradient (mm Hg) 105±29 106±32 104±17 0.3
Basal septal thickness (cm) 2.0±0.5 2.1±0.5 1.9±0.4 0.2
E/A ratio 1.1±0.7 1.26±0.8 1.20±0.5 0.4
E/E’ ratio 15±7 14±7 15±7 0.8
Deceleration time (msec) 255±77 268±90 237±47 0.3
Preoperative global longitudinal

systolic strain rate (1/sec) –1.09±0.3 –1.09±0.3 –1.11±0.3 0.8
Preoperative global longitudinal

early diastolic strain rate (1/sec) 1.00±0.4 1.01±0.4 0.98±0.3 0.8
Post-operative global longitudinal

systolic strain rate (1/sec) –1.13±0.3 –1.05±0.3 –1.45±0.4 <0.001
Post-operative global longitudinal

early diastolic strain rate (1/sec) 0.99±0.3 0.93±0.3 1.20±0.3 0.008

Conclusion: Global SR improves in non-HCM patients; but not in HOCM pa-
tients, following SM. This is likely due to primary myopathic process in HOCM &
an adaptive process in non-HCM group.

P1461 3D speckle tracking in the early detection of cardiac
involvement in patients with neuromuscular disorders

M. Del Trigo, C. Fernandez-Golfin, T. Sanchez, M. Fuentes,
L. Galan, L. Perez De Isla, A. De Agustin, J.L. Rodrigo, C. Macaya,
J. Zamorano. Hospital Clinic San Carlos, Cardiovascular Institute,

Madrid, Spain

Background: Cardiac structural involvement is frequent in patients with neuro-
muscular diseases. Diagnosis is usually done with echocardiography once left
ventricular dilatation/dysfunction is present. Speckle tracking 3D echocardiogra-
phy (STE) allows evaluation of different parameters including global and regional
strain that may show abnormalities before overt cardiac dysfunction develops.
Objectives: The aim of our study was to evaluate 3D speckle tracking myocardial
deformation patterns compared to a control population in patients with neuromus-
cular diseases without evidence of cardiac involvement.
Methods: 14 patients with neuromuscular disease without cardiac involve-
ment and 14 controls (healthy volunteers) underwent a 3D-wall motion tracking
echocardiographic study with a 3D dataset acquisition. Main endocardial points
in the apical views displayed are defined and the program detects the complete
endocardial and epicardial borders. Global and regional deformation parameters
are automatically generated. Global longitudinal, circumferential, radial strain and
area strain were analyzed in all subjects as well as twist, regional twist, rotation,
radial and longitudinal displacement. Segmental longitudinal strain, circumferen-
tial strain and area strain were also included for analysis in the study population.
Results: Mean age was 37.2 years, males 64%. 7 patients had myotonic dys-
trophy (MD) type 1, 5 mitochondrial myopathy (MM) and 2 patients other muscu-
lar dystrophies (OMD). Significant differences were noted in global radial strain
between patients and controls (18, 0±6,3 vs 25,2±9,7 p=0.03). Regional radial
strain differences were noted in the basal anterolateral segment (20,2±13,7 vs
37,6±21,6 p=0,025), anterior apex (10,1±6 vs 20,2±8 p=0,025) and apical sep-
tum (10,4±9.4 vs 21,9±12,8 p=0,014). In 3D myocardial strain parameters dif-
ferences were noted in the basal inferorolateral segment (25±15,5 vs 44,5±20,6
p=0,009)and in anterior apex (11,9±7,1 vs 21,4±8,1 p=0,003) No significant dif-
ferences were found in other analyzed parameters.
Conclusions: Patients with neuromuscular diseases tend to present lower val-
ues of 3D STE parameters evaluated. Global and segmental radial strain show
significant differences and may be used as a marker of early cardiac involvement
in these patients.
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P1462 Serum 25-hydroxyvitamin D deficiency increases risk
of myocardial infarction: results from the prospective
MONICA/KORA Augsburg case-cohort study

M. Karakas1, B. Thorand2 , A. Zierer2, C. Huth2, C. Meisinger2,
M. Roden3, W. Rottbauer1, A. Peters2, W. Koenig1, C. Herder3.

1Department of Internal Medicine II-Cardiology, Ulm, Germany; 2Helmholtz
Zentrum München, Institute of Epidemiology, Neuherberg, Germany; 3Heinrich-
Heine University of Dusseldorf, German Diabetes Center/Institute for Clinical
Diabetology, Dusseldorf, Germany

Purpose: A growing body of evidence suggests that vitamin D deficiency may
adversely affect the cardiovascular system, but data from longitudinal studies are
lacking. Circulating 25-hydroxyvitamin D3 (25[OH]D), the most commonly used in-
dex of vitamin D status, is converted to the active hormone 1,25-dihydroxyvitamin
D3 (1,25[OH]2D), which, operating through the vitamin D receptor (VDR), inhibits
in vitro cell proliferation, induces differentiation and apoptosis, and may protect
against coronary heart disease (CHD). Therefore, the aim was to prospectively
assess the association between serum (25[OH]D) concentrations and incident
CHD.
Methods: Using a case-cohort design, serum levels of (25[OH]D) were mea-
sured in 1,783 subjects (964 men, 819 women) selected from a source popula-
tion of 9,300 middle-aged participants in the population-based MONICA/KORA
Augsburg studies.
Results: A total of 298 CHD cases (225 male, 73 female) were identified over
an 11-year average follow-up period. Since we found a significant interaction of
the effects of vitamin D with sex, we present only sex-specific analyses. After ad-
justment for age, survey, and season of blood sampling, the hazard ratio (HR)
and 95% confidence interval (CI) comparing tertile extremes of serum levels of
(25[OH]D) was 0.32 (0.16-0.65) (p-value for trend=0.001) in women, and 0.56
(0.38-0.82) (p-trend=0.005) in men. Further adjustment for standard cardiovas-
cular risk factors (including BMI, smoking, physical activity, alcohol, systolic blood
pressure, total cholesterol/HDL-cholesterol ratio, and parental history) slightly at-
tenuated the association in women (HR: 0.39 [0.18-0.84]; p-trend=0.013, and
strongly in men (HR: 0.76 [0.49-1.17]; p-trend=0.215). After additional adjustment
for C-reactive protein, interleukin-6, ICAM-1, and IP-10, the effect remained signif-
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icant in women (HR: 0.42 [0.19-0.93]; p-trend=0.028) while it was further reduced
in men (HR: 0.84 [0.52-1.35]; p-trend=0.461).
Conclusions: Our findings suggest that higher vitamin D status is associated
with decreased risk of CHD. This effect seems to be particularly pronounced in
women. Further clinical and experimental studies are needed to investigate the
sex differences and whether or not correction of vitamin D deficiency could con-
tribute to the prevention of cardiovascular disease.

P1463 Small dense low-density lipoprotein is a risk for
coronary artery disease in an urban Japanese cohort:
the Suita study

H. Arai1, Y. Kokubo2, M. Watanabe2, Y. Miyamoto2, T. Sawamura2,
T. Okamura3 . 1Kyoto University Graduate School of Medicine, Kyoto,

Japan; 2National Cerebral and Cardiovascular Center, Suita, Japan; 3Keio
University School of Medicine, Tokyo, Japan

Background and aim: Increased plasma low-density lipoprotein (LDL) choles-
terol (LDL-C) concentrations have been shown to be a significantrisk factor for
coronary artery disease (CAD). Clinical evidence also indicated that small dense
LDL (sd-LDL) particles are more atherogenic than large buoyant LDL particles.
Because there was no easy assay to measure the amount of sd-LDL, no study
has addressed the association between sd-LDL and cardiovascular disease.
Therefore, we examined the association between sd-LDL cholesterol (sd-LDL-C)
and CAD using a new assay kit for sd-LDL-C in an urban Japanese cohort.
Methods: The Suita study is an 11.7-year prospective study in an urban popula-
tion aged 30–79 without history of myocardial infarction or stroke. Direct LDL-C
and sd-LDL-C were measured in samples from 2034 participants (968 men and
1066 women) by a kit based on the precipitation method with filtration. We calcu-
lated the multivariable-adjusted hazard ratios (HRs) of sd-LDL-C and sd-LDL/LDL
ratio for CAD using a proportional hazards regression model after adjusting for
age, sex, hypertension, diabetes, use of lipid lowering agent, body mass index
(BMI), current smoking and alcohol drinking.
Results: We divided men and women to 4 groups according to quartiles of
sd-LDL-C. Levels of sd-LDL-C were positively associated with total cholesterol,
triglyceride, BMI, blood pressure, and were negatively correlated with HDL-
cholesterol in both genders. Levels of sd-LDL-C were positively correlated with
age only in women. After adjustment by age and sex, increasing quartiles of sd-
LDL-C were significantly associated with increased incidence of CAD (p=0.001).
The HR of the 4th quartile was 3.35 (95% confidence intervals [95% CI]: 1.38-
8.13). In multivariable adjustment, the HR of the 4th quartile was almost similar.
Sex-specific analysis showed that the association between sd-LDL-C and CAD
was also statistically significant in men, but not in women. We also found that sd-
LDL/LDL ratio was a significant risk for CAD after age and sex- and multivariable-
adjustment (p=0.001, 0.005, respectively). Furthermore, higher sd-LDL/LDL ratio
was significantly associated with CAD even after LDL-C adjustment.
Conclusions: We demonstrated that sd-LDL-C and sd-LDL/LDL are significantly
associated with the development of CAD in Japanese without history of myocar-
dial infarction or stroke. Our data indicate that sd-LDL-C is an independent and
new risk factor for CAD and should be incorporated for a risk assessment. How-
ever, a larger study should be done to show the role of sd-LDL on CAD in women.

P1464 On-treatment non-HDL cholesterol, apolipoprotein B,
triglycerides, and lipid ratios in relation to residual
vascular risk after treatment with potent statin
therapy: the JUPITER trial

S. Mora1, R.J. Glynn1, S.M. Boekholdt2 , B.G. Nordestgaard3,
J.J.P. Kastelein2, P.M. Ridker1. 1Brigham and Women’s Hospital, Boston,
United States of America; 2AMC, Department of Cardiology at the University of
Amsterdam, Amsterdam, Netherlands; 3Department of CLinical Biochemistry,
Herleve Hospital, Copenhagen University Hospital, Copenhagen, Denmark

Purpose: Guidelines focus on lowering LDL cholesterol as the primary target of
therapy, yet residual risk for cardiovascular disease (CVD) among statin-treated
individuals remains high and is not fully explained. Alternative lipid measures have
been proposed to be related to residual risk, but their clinical utility is uncertain.
Methods: Participants in the randomized placebo-controlled JUPITER trial were
adults without diabetes or CVD, and had baseline LDL cholesterol <3.37 mmol/L,
high-sensitivity C-reactive protein ≥2 mg/L, and triglycerides <5.65 mmol/L. For
this analysis, individuals allocated to rosuvastatin 20 mg daily who had baseline
and on-treatment lipid measures were examined in relation to the primary end-
point of incident CVD (non-fatal myocardial infarction or stroke, hospitalization for
unstable angina, arterial revascularization, or cardiovascular death).
Results: Statistically significant associations of a similar magnitude with CVD
were found for on-treatment LDL cholesterol, non-HDL cholesterol, apolipopro-
tein B, and the lipid ratios, total/HDL cholesterol, LDL/HDL cholesterol, and
apolipoprotein B/A-1. The respective adjusted standardized hazard ratios (95%
CIs) for each of these measures were 1.31 (1.09-1.09), 1.25 (1.04-1.50), 1.27
(1.06-1.53), 1.22 (1.03-1.44), 1.29 (1.09-1.52), and 1.27 (1.09-1.49). A thresh-
old effect was observed whereby there was minimal residual risk for concentra-
tions below the top tertile values for any of these lipid measures. By contrast,
on-treatment triglycerides showed no association with CVD at any concentration.
Conclusions: In this large randomized primary prevention trial of non-diabetic

individuals, on-treatment concentrations of non-HDL cholesterol, apolipoprotein
B, and several lipid ratios were comparable with LDL cholesterol in the prediction
of residual risk. A threshold effect was observed such that minimal residual risk for
any lipid measure was observed for individuals with on-treatment LDL cholesterol
below 1.81 mmol/L (70 mg/dL).

P1465 Candidate gene analysis of CRP change in response
to rosuvastatin in the JUPITER trial

A. Chu1, F. Guilianini1, J. Macfadyen1, B.J. Barrat2, F. Nyberg3,
D.I. Chasman1, P.M. Ridker1. 1Brigham and Women’s Hospital,
Boston, United States of America; 2AstraZeneca Research and

Development, Adderley Park, United Kingdom; 3AstraZeneca Research and
Development, Mölndal, Sweden

Purpose: Statin therapy reduces C-reactive protein as well as LDL-C. However,
in contrast to LDL-C reduction, data evaluating potential genetic determinants
of statin induced CRP reduction is scant. To address this issue, genome-wide
association and nested candidate gene analyses of change in CRP during statin
therapy were performed in the JUPITER trial, where participants with baseline
LDL-C <110 mg/dl and CRP >2 mg/L were randomly allocated to rosuvastatin
(20 mg/day) or placebo.
Methods: The absolute and fractional change in CRP over 12 months of follow
up were calculated among 5,598 JUPITER participants who had baseline CRP
<10mg/L, were free of diabetes at baseline and through follow-up, had verified
European ancestry, and whole genome genotype data derived from the Illumina
Omni 1M platform. To decrease the influence of extreme outliers and reduce vari-
ance, CRP measures were transformed by inverse-quantile normalization and
residualized by adjustment for sex, region, age, smoking status, BMI and popula-
tion structure. Nineteen candidate genes were selected from recent genome-wide
association studies for baseline CRP levels. An additional 49 candidate genes
were selected for involvement in LDL-C lowering with rosuvastatin therapy. Can-
didate gene analysis considered SNPs within 25Kbp of the extent of transcription
of each gene. A gene-wide corrected estimate of the p-value (pcor) of the most
significant SNP was derived by Bonferroni correction for an effective number of
alleles estimated from LD structure.
Results: No associations reached genome-wide levels of significance
(p<5×10-8) for change in CRP among rosuvastatin allocated JUPITER partici-
pants. In candidate analysis, SNPs in HNF1A (rs2464196), CRP (rs1205), LEPR
(SNP1-65842369), GRIK4 (rs12278795) and UGT2B7 (rs6600897) were identi-
fied with gene-wide significance for the percent reduction in CRP (pcor=0.0038,
0.012, 0.018, 0.046, and 0.018, respectively) with rosuvastatin allocation; and
SNP12-119925217 in HNF1A and rs34096782 in CYP3A5 were associated with
absolute change in CRP (pcor=0.044, and 0.039). These six candidate genes
were nominally associated with absolute or fractional change in CRP, but were
not significant after correction for the number of genes tested.
Conclusions: CRP lowering with rosuvastatin allocation was nominally associ-
ated with variation in HNF1A, GRIK4 and UGT2B7 on an absolute basis and with
HNF1A, CRP, LEPR, and CYP3A4 on a fractional basis. No genes remained sig-
nificant after correction for multiple hypothesis testing.

P1466 Evaluating benchmarking to optimize management of
type 2 diabetic patients: Joint control of HbA1C,
low-density lipoprotein cholesterol, and systolic
blood pressure in the European OPTIMISE study

E. Muls1, C. Brotons2, M. Elisaf3, M.P. Hermans4, G. Michel5,
G. Klarenbeek6. 1University Hospitals (UZ) Leuven, Leuven, Belgium; 2EAP
Sardenya-IIB Sant Paul, Sardenya, Barcelona, Spain; 3University of Ioannina
Medical School, Ioannina, Greece; 4Saint-Luc University Clinics, Brussels,
Belgium; 5Luxembourg Hospital, Luxembourg, Luxembourg; 6AstraZeneca,
Brussels, Belgium

Purpose: Diabetes complications markedly impact patient survival, quality of life
and healthcare costs. Effective treatments and interventions reduce such burden
and improve quality of care. Benchmarking (BM) incorporates 2-sided feedback
of a physician’s individual performance compared to the achievement of a peer
group, as well as patient’s ability to reach target levels regarding major modifiable
risk indicators. This study assessed the effect of BM on quality of care in type 2
diabetes outpatients over a 12 month follow-up (FU).
Methods: OPTIMISE was a non-interventional, observational study conducted in
6 European countries (BE GR LU PT SP UK NCT00681850). Physicians were
randomly assigned to either BM or control (CO). The primary endpoint was the
percentage of patients achieving pre-set targets (European guidelines 2007) for
3 major modifiable variables: HbA1c (<7%), low-density lipoprotein cholesterol
(LDL-C <80 mg/dL [BE], <100mg/dl [others]) and systolic blood pressure (SBP
<130 mmHg).
Results: 2487 patients were randomized to BM, 1503 to CO by 368 investigators
(229 BM 139 CO). Both groups were highly comparable regarding all baseline
demographic, anthropometric and diabetes-related parameters. After FU, mean
LDL-C, HbA1c and SBP decreased in both groups. More BM patients achieved
all 3 targets (10.9% 231/2124) vs CO (5.8% 79/1363 p<0.001). As regards each
single variable, BM significantly increased the frequency of patients achieving
LDL-C and SBP targets vs CO but not that of HbA1c target attainment.
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LDL-C HbA1c SBP
BM CO BM CO BM CO

Patients reaching target
Baseline % 49.0 48.3 49.2 55.0 27.3 27.1

n/Total 1185/2417 707/1463 1226/2493 826/1503 587/2149 323/1192
FU % 63.2* 56.8 58.9 62.7 40.0* 30.1

n/Total 1310/2074 751/1323 1250/2124 846/1363 735/1839 325/1081
Change from baseline -10.8±30.8 -7.2±30.6 -0.3±1.5 -0.2±1.3 -5.2±16.4 -2.6±15.5

% -5.93 -1.94 -3.99 -3.49 -2.44 -0.67
95% CI -7.8; -4.0 -4.4; 0.5 -5.0; -2.9 -4.8; -2.1 -3.3; -1.6 -1.8; 0.5

n: number of patients, CI: confidence interval, *vs CO p<0.001.

Conclusions: The OPTIMISE results indicate that BM may positively impact
combined target attainment for three major modifiable cardiovascular variables
(SBP, HbA1C and LDL-C) in European patients with type 2 diabetes.

P1467 Genetic determinants of statin induced LDL-C
reduction

D. Chasman1, F. Giulianini1, J. Macfadyen1, B. Barratt2, F. Nyberg3,
P. Ridker1. 1Harvard Medical School, Brigham and Women’s
Hospital, Boston, United States of America; 2AstraZeneca,

Macclesfield, United Kingdom; 3AstraZeneca, Molndal, Sweden

Purpose: In statin trials, every 20 mg/dL reduction in cholesterol results in a 10
to 15 percent reduction in vascular event rates. However, inter-individual variation
in LDL-C response to statins is wide and may partially be determined on a ge-
netic basis. The contribution of common genetic variation to LDL-C reduction was
explored by genome-wide analysis.
Methods: A genome-wide association study of LDL-C response was performed
among 6,989 men and women of European ancestry who were randomly allo-
cated to rosuvastatin 20 mg daily or placebo in the JUPITER trial. Both the abso-
lute and fractional change in LDL-C with allocation were examined for genome-
wide significant (P<5×10-8) association using standard additive genetic model. A
nested candidate gene analysis was also performed, requiring locus-wide thresh-
olds for significance.
Results: Single nucleotide polymorphisms (SNPs) for genome-wide significant
association with LDL-C reduction on rosuvastatin were identified at ABCG2, LPA,
and APOE, and a further association at PCSK9 was genome-wide significant for
baseline LDL-C and locus-wide significant for LDL-C reduction. Median LDL-C
reductions on rosuvastatin were 40, 48, 51, 55, 60, and 64 mg/dL respectively
among those inheriting increasing numbers of LDL-lowering alleles for SNPs at
these 4 loci (P-trend = 6.2×10-20), such that each allele approximately doubled
the odds of percent LDL-C reduction greater than the trial median (OR 1.9, 95%CI
1.8-2.1, P=5.0×10-41). An additional association with P<1×10-6 was identified
for statin related LDL-C reduction at IDOL which mediates post-transcriptional
regulation of the LDL receptor in response to intracellular cholesterol levels. In
candidate analysis, SNPs in SLCO1B1 and LDLR were confirmed as associated
with LDL-C lowering, and a significant interaction was observed between SNPs
in PCSK9 and LDLR.
Conclusions: Inherited polymorphisms that predominantly relate to statin phar-
macokinetics and endocytosis of LDL particles by the LDL receptor are common
in the general population and influence individual patient response to statin ther-
apy.

P1468 The CC variant of locus 9p21 increases coronary
disease risk with high values of hs-CRP

R. Palma Reis1, M.I. Mendonca2 , H. Cafe2, M. Serrao2, B. Silva2,
G. Guerra2, S. Freitas2 , A. Pereira2, A. Brehm3, J.J. Araujo2. 1New
University of Lisbon, Faculty of Medical Sciences, Lisbon, Portugal;

2Hospital Funchal, Funchal, Portugal; 3Madeira University, Funchal, Portugal

Recent genomic wide association studies have identified several loci associ-
ated with coronary artery disease (CAD) risk. Among them, SNP rs 1333049
in the locus 9p21 (variant CC) has demonstrated a solid association with CAD
which has been replicated in several populations, namely ours. High sensibility
C-reactive protein (hs-CRP) has also been associated with inflammatory activ-
ity and atherosclerosis. An eventual interaction among these two atherosclerotic
markers is unknown. Aim: To explore the interaction between this homozygous
genetic variant (CC) and hs-CRP plasmatic levels in the emergence of CAD.
Methods: Case-control study with 1561 participants, 695 consecutive coronary
patients (mean age 53.9±8.9 years, 78.8% male) and 838 controls without appar-
ent CAD (mean age 52.0±11.4 years, 71% male) selected in order not to present
significant differences in sex and age. The G/C variants were studied blindly us-
ing a combined technique of PCR and TaqMan. Hardy-Weinberg distribution was
analyzed.
The CAD risk was investigated by univariate analysis and the OR and 95% confi-
dence intervals were calculated. hs-CRP values were distributed by quartiles and
the highest one, considered as the risk, was evaluated. To determine the inter-
action between CC genotype and elevated hs-CRP values we used a 4×2 table
approach, as well as synergy measurements in additive (SI) and multiplicative
(SIM) models. Finally, the risk excess (RERI) and the attributable proportion (AP)
due to the interaction were calculated.

Results: The CC variant was significantly associated with CAD risk in the whole
population (OR=1.32; p=0.011). The presence of this genetic variant with normal
hs-CRP values presented a smaller risk (OR=1.28) when compared to the asso-
ciation with the elevated hs-CRP values in the highest quartile (OR=1.7; p=0.007;
SI=1.63; SIM=1.15; RERI=0.27).
Conclusion: The present study demonstrates that the CC variant of the 9p21
locus globally increases the risk of CAD. This risk can be further increased in the
presence of elevated hs-CRP values, as shown by the addictive and multiplicative
interaction. This concept allows us to foresee the possibility of genetic risk factors
management through the control of associated conditions, whenever possible.

P1469 NT-proBNP plasma levels as a potential biomarker for
cardiac damage after radiotherapy in left-sided breast
cancer patients

M.P. D Errico1, L. Grimaldi1, M.F. Petruzzelli1, A.L. Gianicolo2,
F. Tramacere1 , A. Monetti1, G. Pili1, R. Sicari3, M.G. Andreassi4,

M. Portaluri1. 1A. Perrino Hospital, Brindisi, Italy; 2Institute of Clinical
Physiology-CNR, Lecce, Italy; 3Institute of Clinical Physiology of CNR, Pisa,
Italy; 4CNR Institute of Clinical Physiology, Massa, Italy

Background: Adjuvant radiotherapy (RT) after breast-conserving surgery has
been associated with increased cardiovascular mortality. Cardiac biomarkers
may aid in identifying patients with radiation-mediated cardiac dysfunction. We
evaluated the correlation between N-terminal pro-B-type natriuretic peptide (NT-
proBNP) and Troponin (TnI) and the dose of radiation to the heart in left-sided
breast cancer patients.
Methods: NT-proBNP and TnI plasma concentrations were measured in 30 left-
sided breast cancer patients (median age 55.0 years) at 5-22 months after RT
(Group I) and 30 left-sided breast cancer (median age 57.0 years) before RT
as control group (Group II). Dosimetric parameters of heart and ventricle were
determined in all patients of Group I. All patients underwent a complete 2D echo-
cardiography.
Results: NT-proBNP level was significantly higher (Figure) in Group I (median
90.0 pg/mL; range 16.7-333.1 pg/mL) than in Group II (median 63.2 pg/mL; range
11.0-172.5 pg/mL). nI levels remained below the cutoff threshold of 0.07 ng/mL
in both groups. In patients with NT-proBNP values above the upper limit of 125
pg/ml, there were significant correlations between plasma levels and V3Gy (%)
(p=0.001), the ratios D15cm3 /Dmean (Gy)/ (p=0.01), the ratios D15cm3/D50%
(Gy) (p=0.008) for the heart and V2Gy (%) (p=0.002), the ratios D1cm3 /Dmean
(Gy)/ (p=0.03), the ratios D0.5cm3/D50% (Gy) (p=0.05) for the ventricle.

NT-proBNP levels in the study population.

Conclusions: Patients with left-sided breast cancer show higher values of NT-pro
BNP after RT when compared with non-irradiated matched patients, increasing in
correlation with high doses in small volumes of heart and ventricle. Subtle forms
of myocardial damage not detectable by reduction of LV function can be revealed
by circulating biomarkers.

P1470 Association of IL-6 but not hsCRP with subclinical
carotid atherosclerosis: a sub-analysis of the PEACE
study

K. Ikeda1, T. Takahashi1 , Y. Hiroyuki1, K. Matsui2, T. Sawada1,
T. Nakamura2 , H. Matsubara1 . 1Kyoto Prefectural University of

Medicine, Kyoto, Japan; 2Saiseikai Shiga Hospital, Shiga, Japan, Japan

Purpose: Inflammation has been recognized to play a crucial role in atherosclero-
sis. Icreasing evidence has shown that circulating inflammatory markers as well
as carotid intima-media thickness (CIMT) are predictors of cardiovascular dis-
eases. The objective of this study was to investigate the association between in-
flammatory markers and carotid atherosclerosis using the data from the PEACE
study.
Methods: The PEACE study is a multicenter, prospective, randomized, open-
labeled, blinded endpoints, two-arm parallel treatment group comparison study
with a response-dependent dose titration scheme. Japanese patients with mod-
est CIMT thickening (>1.1 mm) whose LDL cholesterol level was more than 100
mg/dl (303 patients, 42.6% female, mean 66.3 years) were randomized to receive
either moderate (target LDL cholesterol level is 100 mg/dl) or intensive (target
LDL cholesterol level is 80 mg/dl) pitavastatin treatment. The primary endpoint is
the change in mean CIMT over 1 year.
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Results: Multivariate analysis revealed a significant correlation of interleukin (IL)-
6 at baseline with the change in mean CIMT (P=0.0460). Both hsCRP and IL-6
levels were significantly reduced by the treatment with pitavastatin. The change
in neither hsCRP nor IL-6 correlated with the change in LDL cholesterol level
(P=0.1054 and P=0.5921, respectively). Of note, the change in IL-6 but not
hsCRP positively correlated with the change in mean CIMT (r=0.18, P=0.0418).
Intensive lipid-lowering therapy did not cause greater reduction in hsCRP or IL-
6 compared with the moderate therapy group. This might be partly due to the
higher hsCRP and IL-6 at baseline in the moderate therapy group than those
in the intensive therapy group (1.43±0.17 (mean±SE) vs 0.88±0.10, P=0.0499,
and 2.78±0.31 vs 2.04±0.18, P=0.1102, respectively).
Conclusions: Our present study demonstrates that pitavastatin significantly re-
duces hsCRP and IL-6 in Japanese adult with evidence of subclinical atheroscle-
rosis. IL-6 at baseline as well as the change in IL-6 is associated with the pro-
gression and/or regression of carotid atherosclerosis, suggesting that IL-6 might
be a better marker for the disease state of carotid atherosclerosis than hsCRP.

P1471 Novel biomarkers as predictors of incident coronary
heart disease events

V. Salomaa1, A.S. Havulinna1, M. Maksimow2, H. Joensuu3 ,
S. Jalkanen2, M. Salmi2. 1National Institute for Health and Welfare,
Helsinki, Finland; 2MediCity; University of Turku, Turku, Finland;

3Biomedicum, University of Helsinki, Helsinki, Finland

Background: We recently examined 30 novel biomarkers as predictors of inci-
dent cardiovascular disease events. Now we have determined another set of 20
additional biomarkers in the same cohort.
Aim: To examine, whether the novel biomarkers improve the assessment of coro-
nary heart disease (CHD) risk over and above the traditional risk factors.
Subjects and methods: Levels of 20 cytokines, chemokines and growth factors
were measured from plasma samples using multiplex technology. We used the
population-based FINRISK 1997 cohort, where 7912 persons aged 25-74 years
were examined during the spring 1997 and followed up for 11 years, until De-
cember 31st, 2008. After excluding persons with a history of major cardiovascu-
lar event at baseline investigation, 7632 individuals were included in prospective
analyses. Among them, 480 incident (=first) acute CHD events were observed
during the follow-up. Cox proportional hazards regression analyses were used for
estimating the relative risk of a CHD event per one standard deviation increase in
the biomarker concentration, adjusting for the standard Framingham risk factors.
Results: Four out of the 20 biomarkers produced significant relative risks (RR)
when examined one by one: tumor necrosis factors beta (RR=1.06, 95% confi-
dence interval (CI) 1.01-1.12, p=0.02), basic fibroblast growth factor (RR= 1.09,
95%CI 1.03-1.15, p=0.002), monocyte chemoattractant protein-1 (RR=1.05, 95%
CI 1.01-1.10, p=0.03) and macrophage inflammatory protein-1 beta (RR=1.07,
95% CI 1.02-1.12, p=0.005).
Conclusions: Our study revealed at least four novel biomarkers with modest but
significant independent associations with CHD risk after adjustment for traditional
CHD risk factors. Further analyses are in progress to characterize in more detail
their clinical significance and biological roles.

P1472 C-Reactive Protein (CRP) can predict perioperative
major cardiovascular events in patients undergoing
noncardiac, nonvascular surgery

M. Biteker1, F. Biteker2, E. Ilhan3, A. Dayan1, M. Can4, D. Duman1.
1Haydarpasa Numune Education and Research Hospital, Istanbul,

Turkey; 2Kartal Dr Lutfi Kirdar Education and Research Hospital, Istanbul,
Turkey; 3Siyami Ersek Thoracic and Cardiovascular Surgery Center, Department
of Cardiology, Istanbul, Turkey; 4GATA Haydarpasa Training Hospital, Istanbul,
Turkey

Introduction: C-reactive protein (CRP) is a biomarker of inflammation and has
an important prognostic value in patients with heart failure and coronary artery
disease. However, its value as a predictor of perioperative cardiovascular events
in noncardiac surgery is unclear.
Methods and results: A total of 1000 patients undergoing noncardiac, nonvas-
cular surgery were prospectively evaluated. Patients older than 18 years who un-
derwent an elective, nonday case, open surgical procedure were enrolled. Elec-
trocardiography and cardiac biomarkers were obtained 1 day before surgery, and
on days 1, 3 and 7 after surgery. Preoperative risk factors and CRP levels were
measured and evaluated for their association with the occurrence of in-hospital
perioperative cardiovascular events. Plasma CRP levels were significantly higher
in patients with perioperative cardiovascular events (n=97, 12.1%) in compari-
son to those without cardiovascular events (3.3±3.8 vs 1.9±3.7, p<0.001). Each
1-SD increase in log CRP was associated with 1.5-fold increased rate of periop-
erative cardiovascular events, even after adjustment for other risk predictors and
traditional clinical risk factors.
Conclusions: CRP is an independent predictor of perioperative cardiovascular
events in patients undergoing noncardiac, nonvascular surgery.

P1473 Subclinical vascular disease in patients with erectile
dysfunction: correlation with high sensitivity
C-reactive protein levels

M.F. Elnoamany, A. Dawood. Menoufiya Faculty of Medicine,
Shebeen El-Koom, Egypt

Background: Erectile dysfunction (ED) may be early clinical manifestation of a
generalized vascular disease & carries an independent risk for cardiovascular
(CVS) events. Low-grade subclinical inflammation affects endothelial function &
involved in all stages atherosclerotic process.
Objectives: To test hypothesis that,erectile dysfunction in men without CVS dis-
ease or its major risk factors may be earliest sign of generalized vascular dys-
function & correlate this with high sensitivity C-reactive protein (hs-CRP) levels.
Patients & methods: The study enrolled 115 men with ED without CVS disease
or its major risk factors & 40 age matched healthy men as a control group.For
all participants, assessment of LV function,aortic strain (AS),distensibility (AD) &
aortic wall systolic velocity (AWSV) was done using conventional echocardiogra-
phy & Doppler tissue imaging. B-mode ultrasonic examination of common carotid
& brachial arteries was performed for measurement of carotid intima-media thick-
ness (CIMT),brachial artery flow-mediated (FMD) & nitroglycerine-mediated va-
sodilatation (NTGMD). Ultrasensitive immunoassay used to measure serum hs-
CRP.
Results: CIMT& hs-CRP were significantly higher in patients than controls
(0.82±0.22 mm vs. 0.53±0.31 mm & 6.72±1.5 mg/L vs. 2.1±0.78 mg/L respec-
tively, p<0.001 for all),whereas AWSV,AS & AD were significantly lower in pa-
tients compared to control group (6.1±2.1 cm/sec vs. 9.1±1.6 cm/sec, 10.6±6%
vs. 17.9±7%,& 7±3 cm2/dyn/103 vs. 12±5 cm2/dyn/103 respectively, p<0.001 for
all). �FMD & FMD% that reflect endothelial function status were significantly im-
paired in patients compared to controls (0.67±0.33 mm vs. 2.1±0.29 mm &21%
vs. 50% respectively,P<0.001 for each); while �NTGMD & NTGMD% did not
differ significantly between two groups (2.1±0.73 mm vs. 2.3±0.59 mm & 49%
vs. 51% respectively,P>0.05 for each). A strong positive correlation found be-
tween ED severity & CIMT (r=0.55), hs-CRP (r=0.6) while correlation was nega-
tive between ED & AWSV (r= -0.83), AS (r= -0.63), AD (r= -0.65), FMD (r= -0.85),
p<0.001 for all.
Conclusion: Aortic, carotid & brachial artery functional parameters are all im-
paired in addition to elevated hs-CRP levels in patients with ED without CVS dis-
ease or its major risk factors, suggesting that, ED would represent an early clinical
manifestation of a diffuse systemic subclinical vascular disease. It is, therefore,
crucial to identify asymptomatic patients with ED who may be at risk of occult
CVS diseases. Their early recognition may lead to treatment of risk factors &
conditions associated with endothelial dysfunction, hopefully reducing the rate of
major CVS events.

P1474 Gamma-glutamyl-transferase and high-sensitivity
C-reactive protein independently predict coronary
calcium score and echographic carotid intima-media
thickness: an Italian population-based cohort-study

L.E. Pastormerlo1, S. Maffei2, D. Della Latta2, C. Susini2,
J. Jamadze2 , S. Storti2, M. Franzini2 , E. Cerone2, S. Berti2, D. Chiappino2.
1Gabriele Monasterio Foundation, Department of Cardiovascular Medicine, Pisa,
Italy; 2Gabriele Monasterio Foundation CNR/Region Toscana, Heart Hospital,
Massa, Italy

Purpose: Gammaglutamyl-transferase (GGT) and high-sensitivity C-reactive pro-
tein (HS-CRP) have been recognized as predictors of cardiovascular events, re-
lated with oxidative stress and an inflammatory burden within the plaque, respec-
tively. We aimed to evaluate their relation with coronary calcium score (CCS) at
coronary computed tomography, and with echographic carotid intima-media thick-
ness (IMT), in an unselected middle-aged Italian population, versus conventional
risk factors and clinical patient background.
Methods: From January up to December 2010, out of 4000 eligible subjects,
we prospectively enrolled a preliminary series of 875 (aged 45-75 years, 68±14,
m±SD, males 48%, left ventricular ejection fraction was 55±2%), from the com-
munity of Montignoso, Tuscany (8000 inhabitants); all patients underwent clini-
cal and echocardiographic investigation, laboratory assessment of GGT and HS-
CRP, CCS and IMT evaluation. Age, sex, diabetes (28% of subjects), hyperc-
holesterolemia (31%), hypertension (48%), smoking habit (41%), renal dysfunc-
tion (1.4%), atrial fibrillation (5%), previous myocardial infarction (5%) and is-
chemic transitory attacks (5%) were included in multivariate models for prediction
of CCS and carotid IMT.
Results: Median, lower and upper quartile values of GGT and HS-CRP were re-
spectively 19, 14-28 UI/L and 0.25, 0.12-0.62 mg/dL. Interestingly at multivariate
analysis, GGT and HS-CRP were along with history of myocardial infarction the
only independent predictors of CT-CCS (B=1.936; 95% CI 1.352-2.772 p<0.001
and B=1.105; 95% CI 1.001-1.220 p=0.047, using a cut-off of 400 Agatston Units);
again, along with previous transitory ischemic attack only, both GGT and HS-CRP
predicted carotid IMT in a linear multivariate logistic model (B = 0.558 95% CI
0.090 - 1.025, p=0.01 and B= 0.168 95% CI 0.033 -0.303, p=0.01 respectively).
Conclusions: In an unselected south-European community we showed that GGT
and HS-CRP are independent predictors of atherosclerotic global burden. Thus
serum GGT and HS-CRP measurement allows a better risk stratification of pa-
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tients and can be used as screening parameters to direct patients towards more
expensive imaging techniques.

P1475 Impact of diabetes mellitus and gender on exercise
related antiangiogenic endostatin/collagen XVIII
release

M. Sponder1, A. Sabri1, D. Dangl1, B. Stanek1, L. Kosi2,
A. Kautzky-Willer2, M. Fritzer-Szekeres3, R. Marculescu3,
J. Strametz-Juranek1 . 1Medical University of Vienna, Department of

Internal Medicine II, Division of Cardiology, Vienna, Austria; 2Medical University
of Vienna, Department of Internal Medicine III, Division of Endocrinology, Vienna,
Austria; 3Medical University of Vienna, Department of Medical and Chemical
Laboratory Diagnostics, Vienna, Austria

Background: Type 2 diabetes mellitus (T2DM) is one of the most important risk
factors for cardiovascular diseases in men and women resulting in endothelial
dysfunction and subsequent atherosclerosis. However, the cardiovascular risk is
higher in diabetic women compared to diabetic men. Endostatin (Endo), a re-
cently found potent angiostatic parameter, a fragment of collagen VXIII, might
be a new way to inhibit progression of atherosclerosis. Therefore the aim of the
present study was to investigate the impact of T2DM and gender on exercise
related Endostatin/collagen XVIII release.
Study population and methods: A total of 64 patients, divided into diabetics (11
female; 14 male; mean age 58,5±10,1) and young healthy non-smokers (20 fe-
male; 19 male; mean age 23,1±3,9), were investigated during a graded physical
stress test. Endo was measured (ng/ml) at baseline (Sample 1) and at peak work-
load (Sample 2). Furthermore heart rate, BMI and blood pressure were mea-
sured.

ENDO (blue=female, green=male)

Conclusion: We could show for the first time, that graded exercise is associ-
ated with a significant increase in Endo serum levels in women and men in both
groups. However, female diabetics show markedly increased baseline as well as
stress Endo serum levels at maximum work-load compared to young healthy fe-
males as well as diabetic men. Further studies are needed to investigate the
impact of age and gender on exercise related Endo release.

PRIMARY PREVENTION: INTERVENTION AND
OUTCOMES

P1476 Randomized evaluation of the effects of a structured
educational program (HERZ.LEBEN) on blood
pressure in essential hypertensive patients

R. Zweiker1 , S. Perl1, C. Kos1, P. Mrak2, H. Ederer2, I. Rakovac3,
P. Beck3, G. Klima4, H. Nagy4, T. Pieber5. 1Medical University of

Graz, Department of Cardiology, Graz, Austria; 2Austrian Medical Association,
Graz, Austria; 3Joanneum Research, Graz, Austria; 4Styrian Health Insurance
Administration, Graz, Austria; 5Medical University of Graz, Department of
Endocrinology, Graz, Austria

Purpose: Despite improved awareness and excellent therapeutic options, hy-
pertension remains one of the greatest cardio- and cerebrovascular risk fac-
tors. Patient-related aspects like life style and adherence to medical recommen-
dations are generally acknowledged to have a major impact on the course of
chronic diseases. As a structured educational program for diabetics proved to
be highly effective (DAFNE-trial), it was thought that this strategy might provide
significant benefits for hypertensives as well. A previously evaluated structured
curriculum was followed by doctors and hypertension nurses. Groups of 6-10 pa-
tients were instructed on blood–pressure issues including self measurement, a
healthy low salt diet, active life style and pharmacologic antihypertensive ther-
apy. This prospective multicenter randomized controlled study (NCT00453037)
was designed to determine the isolated effect of participation in the educational
program, neglecting the possible impact of more intense care.
Methods: Between 2007-2010, 256 patients in 13 centers (9 general practition-
ers’ offices and 4 outpatient departments) were enrolled in the study. After ini-
tial evaluation (T0) and written informed consent, all patients were invited to two
follow-up visits after 6 (T6) and 12 (T12) months. Patients at each center were

randomly assigned to 2 groups (G). G-I (n=137) underwent the educational pro-
gram at T0, G-II (n=119) was designated for participation after T6. The primary
endpoint was an apparent difference in office and home blood pressure (BP) at
T6. At this point in time, similar conditions of care for all patients could be as-
sumed, but only G-I had undergone the educational program.
Results: Patients’ characteristics and BP at baseline were comparable (of-
fice BP G-I vs G-II 158±18/88±11 and 161±18/88±14 mmHg, ns/ns). At T6
systolic office and home BP was significantly lower in G-I than in G-II (office
BP 142±17/81±11 vs 150±24/84±12; p<0.01/ns; home BP 134±8/80±8 vs
142±16/82±9, p<0.01/ns). At T12 all patients had undergone the educational
program; at this point in time the differences in BP observed at T6 had disap-
peared completely. Patient flow was as follows: At T6/T12 120/88 patients in G-I
and 97/88 patients in G-II had adhered to the scheduled visits.
Conclusion: The results of this multicenter RCT provide significant evidence of a
benefit when patients take part in a structured educational program, presumably
because of higher levels of information and patient empowerment. Educational
strategies so should be considered seriously as standard of care for hypertensive
patients.

P1477 Project Raffaello: application and evaluation of the
disease and care management approach in
cardiovascular disease prevention

S. Romano1, A. Rappelli2, A. Musilli3, G. Perna4, M. Fratini5,
L. Manzoli6, A. Deales5, M. Penco1. 1Cardiology, University of

L’Aquila, L’aquila, Italy; 2Dept. of Internal Medicine, Ancona University, Ancona,
Italy; 3Pfizer Italia, Rome, Italy; 4University Hospital Riuniti, Department
of Cardiology, Ancona, Italy; 5Regional Health Agency of Region Marche,
Ancona, Italy; 6"G D’Annunzio" University, Dept of Medicine and Aging Science,
Chieti-Pescara, Italy

Project Raffaello" is a Research Project to evaluate the efficacy of an innova-
tive model of healthcare management in prevention of cardiovascular diseases, a
model defined "Disease Management".
Study design was a cluster randomized trial where units of randomization are
represented by Primary Care Groups (PCGs). Of 12 PCGs, 6 were randomized
to implement the new model (study group), the other 6 to usual practice (control
group). A total of 762 patients (35-80 years old) with at least one cardiovascu-
lar (CV) risk factor out of control (hypertension, dyslipidemia, diabetes, obesity,
smoking) were enrolled and evaluated for 1 year. The intervention evaluated was
the "Care Management Team" (General Practitioner, Nurse as Care Manager
(CM), Patient and any Specialist needed) with the mission to define and apply
patient personalized health plan based on international guidelines on CV disease
prevention.
Patients of study group received (a) on-going, one-on-one health and motivational
coaching sessions; (b) customized, personalized, patient focused care plans; (c)
education materials, and (d) service coordination between providers.
In managing patients, the CMs used a computerised record keeping and decision
support system that draws on localised care pathways and evidence-based rec-
ommendations, supporting the CM in daily activities and facilitating exchange of
information between different healthcare professionals.
Primary outcome (the proportion of patients reaching the defined target in at least
one of the CV risk factors present at enrolment, without worsening of any other
factor) was reached in 39.1% (95% CI 34.2-44.2) of 381 patients of study group
vs 25.2% (95% CI 20.9-29.9)of 381 patients of control group (p<0.001, intention-
to-treat analysis). The defined target was mainly reached in hypertensive and
diabetic patients. Furthermore, in study group 46% (95% CI 29.9-62) of high-
risk patients (SCORE) became at low/medium risk vs 20% (95% CI 20.9-29.9) in
control group (p=0.019), and 37.5% (95% CI 25.6-49.4)of medium-risk patients
became at low risk vs 17.4% (95% CI 8.4-26.3) in control group (p=0.009).
Conclusion: The Disease and Care Management Approach, mainly represented
by the participation of the patient in the definition of his health plan, by the team-
work synergy realized by "Healthcare Management Team" and by the introduction
of the care manager, is effective in improving patient’s cardiovascular risk profile.

P1478 Risk stratification for emergency coronary artery
bypass graft following percutaneous coronary
intervention

S. Syed, H.S. Gurm. University of Michigan Hospital, Ann Arbor,
United States of America

Background: Despite a decline in need for emergency coronary artery bypass
graft (ECABG) in patients undergoing percutaneous coronary intervention (PCI)
in the stent era, the mortality and morbidity of ECABG remains constant and high.
An increasing number of PCI procedures are also now performed at hospitals
without on-site cardiac surgery. These factors create the need for more accurate
risk stratification for ECABG following PCI.
Methods: Blue Cross Blue Shield of Michigan Cardiovascular Consortium
(BMC2) registry data with 109,830 cases of PCI from 2004 to 2009 was used to
develop and validate a support vector machine (SVM) classification approach to
predict ECABG. There were 265 cases of ECABG following PCI (0.24%). Training
and testing of the SVM approach was performed using five-fold cross-validation
with 72 features corresponding to patient demographics, comorbidities, laboratory
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reports, medications, and procedural information recorded pre-PCI. The SVM ap-
proach was trained using L1 regularization and a linear kernel. The area under
the receiver operating characteristic curve (AUROC) and the number of ECABG
per decile of the SVM predicted risk scores were assessed across all testing folds.
Results: SVM classification achieved an AUROC of 0.75 for ECABG following
PCI. The table presents the rate of events in patients in each decile of the SVM
predicted scores. The rate of events in patients with the top 5% of the SVM pre-
dicted risk scores was 2.04% (112 of 5,491). For patients with the top 2.5% of the
SVM predicted risk scores the rate of events was 3.28% (90 of 2,745). In com-
parison, the aggregate rate of ECABG following PCI in the lowest 90% of patients
was 0.13% (134 of 98,848).

Table 1. Rate of ECABG following PCI in each decile of the SVM predicted risk scores

Decile 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

Rate 0.12% 0.08% 0.14% 0.07% 0.12% 0.15% 0.10% 0.19% 0.25% 1.19%
Events 19 9 15 8 13 17 11 21 27 131
Patients 10,982 10,984 10,983 10,983 10,983 10,983 10,983 10,983 10,984 10,982

Conclusions: Advanced Computational models can successfully risk stratify pa-
tients who are at risk for ECABG following PCI. These models may be valuable in
guiding patient selection for PCI at sites without surgical back up.

P1479 Primary results of the dal-PLAQUE study assessing
the effect of dalcetrapib on structural and
inflammatory atherosclerotic disease using
non-invasive simultaneous multimodality imaging

Z.A. Fayad1 , V. Mani1, M. Woodward2 , D. Kallend3, T. Burgess4,
M. Abt3, V. Fuster1, J.H.F. Rudd5, A. Tawakol6, M.E. Farkouh1 . 1Mount
Sinai Medical Center, New York, United States of America; 2George Institute,
University of Sydney, Sydney, Australia; 3F. Hoffmann-La Roche Ltd,
Basel, Switzerland; 4Hoffmann-La Roche Inc., Nutley, New Jersey, United
States of America; 5University of Cambridge, Cambridge, United Kingdom;
6Massachusetts General Hospital, Boston, United States of America

Purpose: Despite optimal therapy many patients remain at high CV risk. Raising
HDL-C and improving HDL functionality may attenuate atherosclerotic progres-
sion. Dalcetrapib modulates cholesterol ester transfer protein (CETP) activity to
raise HDL-C. After the failure of torcetrapib it was unknown if HDL produced by
action on CETP was proatherogenic or pro-inflammatory. dal-PLAQUE is the first
multicentre study to use non-invasive simultaneous multimodality imaging to as-
sess structural and inflammatory indices of atherosclerosis as primary efficacy
endpoints, and provides a rigorous safety assessment of dalcetrapib.
Methods: dal-PLAQUE is a phase IIB, double-blind trial conducted at 11 centres
in patients (18-75 y) with CHD or CHD risk equivalents, treated with LDL-C low-
ering drugs to LDL-C <100 mg/dL (<2.6 mmol/L). Patients were randomised to
dalcetrapib 600 mg or placebo daily for 24 months, with a 2-week safety follow-
up. Endpoints included indices of plaque burden from the right and left carotid
and abdominal aorta determined by magnetic resonance imaging (MRI) after 24
months, and plaque inflammation using 18F-fluoro-deoxyglucose uptake mea-
sured by positron emission tomography/computed tomography (PET/CT) after 6
months. Imaging data are presented as placebo-corrected change from baseline
(90% CI). (ClinicalTrials.gov NCT00655473).
Results: 189 subjects were screened and 130 randomised into the trial. Based
on MRI (average carotid), a significant reduction in total vessel area and a trend
towards reduction in average wall area were observed with dalcetrapib vs placebo
after 24 months (-4.01 mm2 [-7.23, -0.80]; p=0.041 and -2.20 mm2 [-4.54, 0.13];
p=0.120 respectively). Other indices of plaque burden were numerically reduced
from baseline with dalcetrapib vs placebo. Based on PET/CT, mean of maximum
standardised uptake value and target to background ratio were unchanged with
dalcetrapib vs placebo after 6 months (-0.05 [-0.16, 0.07]; p=0.498 and 0.09 [-
0.07, 0.26]; p=0.363 respectively). HDL-C increased by 31% with dalcetrapib after
24 months with no significant increases in inflammatory biomarkers. Dalcetrapib
was well tolerated with a safety profile similar to placebo and was not associated
with an increase in BP. Fewer adjudicated CV events occurred on dalcetrapib (2)
compared with placebo (13).
Conclusions: No evidence of a pro-inflammatory effect of dalcetrapib was ob-
served after 6 months. On MRI, significantly less progression in total vessel area
was seen with dalcetrapib compared with placebo after 24 months. Dalcetrapib
was well tolerated.

P1480 Cardiovascular and all-cause mortality outcomes
among hypertensive patients with moderate renal
dysfunction in the ASCOT-LLA, and its extended
follow-up

A.K. Gupta1, C.L. Chang1, B. Dahlof2, N.R. Poulter1, P.S. Sever1.
1Imperial College London, National Heart & Lung Institute, London,

United Kingdom; 2Sahlgrenska University Hospital, Gothenburg, Sweden

Purpose: To evaluate whether the use of statins among patients with moderate
(or chronic) kidney dysfunction (eGFR: 30-60 ml/min/1.73 m2: [CKD]) provides
similar cardiovascular (CV) benefits, to those without CKD, and to determine,
whether the effects of statins persists beyond the trial closure.

Methods: In ASCOT-LLA, 10305 high risk hypertensive patients were random-
ized to atorvastatin vs. placebo (follow-up: 3.2 yrs). For each of the pre-specified
CV and death outcomes, a separate multivariable Cox model was developed.
Interaction test was done to evaluate any heterogeneity in the statin effect. In
LLA-extended, patients were followed-up for extra 2-yrs after the LLA-closure.
Results: In LLA, among those with no CKD, allocation to atorvastatin vs. placebo
was associated with a significant reduction in CV-outcomes, and statistically
insignificant reduction in deaths. Among those with CKD (n=2022), statin vs.
placebo offered similar (albeit statistically insignificant) protection for coronary
and death outcomes, but, lesser for stroke (Fig. 1). However, there was no het-
erogeneity in the statin effect among those with/without CKD. In LLA-extended,
among those with CKD, allocation to atorvastatin vs. placebo was also associ-
ated with beneficial (but statistically insignificant) trends in coronary and death
outcomes, with lesser protection afforded against stroke. Similar and statistically
significant findings were observed among those with no CKD. Again, there was
no significant interaction in the statin effect.

Figure 1

Conclusions: Among hypertensive patients with CKD, atorvastatin therapy was
associated with a reduction in coronary, stroke and death outcomes, statistically
similar to findings seen among those without renal damage. This beneficial trend
remained unchanged, 2 years after LLA closure.

P1481 Automated intima-media thickness measurement: a
potential screening tool for subclinical
atherosclerosis

P. Lindqvist, D. Vanoli, U. Naslund, M. Henein. Heart Centre, Umea,
Sweden

Background and aim: Atherosclerosis starts in childhood but mani-
fests itself in adulthood. Twenty three millions in the USA are classified as having
subclinical atherosclerosis. The magnitude of such clinical threat urges stringent
early identification of arterial disease and hence aggressive primary prevention.
Atherosclerosis biomarkers are known for their limitations, supporting direct arte-
rial imaging as a sensitive tool for early disease detection. Intima-media thickness
is considered an appropriate screening method for that purpose but suffers from
suboptimal reproducibility, being operator dependent. The objective of this study
was to evaluate the reproducibility of a newly developed automated on-line carotid
ultrasound system with respect to the conventionally used ones.
Methods: Fifty-six consecutive patients admitted for carotid investigation (mean
age 61.5 years, range 23-84, 30% female) were examined both by the automated
ultrasound system (AIDA, Panasonic Healthcare Company Ltd, Japan) followed
by the Acuson Sequoia ultrasound system (Siemens Medical Solutions Inc., US).
For each patient, three frozen frames of the distal 10 mm of right and left common
carotid arteries (CCA) were acquired by the two systems, blinded to each other.
The 3 AIDA readings were documented, again blinded to the Sequoia measure-
ments, which were obtained from 3 points within the same 10 mm distal CCA
segment, using conventional methods, and the average was calculated.
Results: The comparative coefficient of variation of the two systems for the right
CCA was AIDA 6.1% and Sequoia 5.9% (p=ns) and respective values for the left
CCA were 5.1% and 5.9% (p=ns). Individual absolute measurement’ differences
between the two operators are listed in the table

Sonographer A Sonographer_B

Mean 0.03935 0.03815
N 108 108
Std. Deviation 0.037047 0.034142
Std. Error of Mean 0.003565 0.003285

Conclusion: Automated measurements of IMT using AIDA system is feasible and
reproducible compared with conventional manual ones. This approach may have
significant implications in screening for subclinical atherosclerosis in the commu-
nity, having to avoid operator dependency.
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P1482 Body surface-adjusted aortic reference diameters for
improved identification of patients with thoracic
aortic aneurysms: results from the population-based
Heinz Nixdorf Recall study

H. Kaelsch1, N. Lehmann2 , S. Moehlenkamp1 , A. Becker1,
S. Moebus2, K.-H. Joeckel2, R. Erbel1, H. Eggebrecht1 . 1Department of
Cardiology, university clinic duisburg-essen, Essen, Germany; 2University of
Duisburg-Essen, Institute for Medical Informatics, Biometry and Epidemiology,
Essen, Germany

Background: Early identification of patients at risk for thoracic aortic aneurysm
(TAA) has the potential of improving prognosis. So far, however, "normal" aortic di-
mensions are not well defined. In the present study we aimed to (1) establish age
and gender-specific distribution of thoracic aortic diameters and (2) to determine
the prevalence of asymptomatic TAA in a population-based European cohort.
Methods: Diameters of ascending thoracic aorta (ATA) and descending thoracic
aorta (DTA) were measured from electron beam computed tomography (EBCT)
scans of 4129 participants aged 45 to 75 years from the Heinz Nixdorf Recall
study. Age- and gender-specific percentiles were calculated for body-surface ad-
justed aortic diameters. Multivariable linear regression was used to evaluate the
association between aortic diameters and cardiovascular risk factors.
Results: Aortic diameters were generally greater in the ATA than in the DTA,
and were greater in men than in women (ATA: 3.71±0.4 cm vs. 3.45±0.4 cm,
p<0.0001; DTA: 2.82±0.3 cm vs. 2.54±0.3 cm, p<0.0001). Age, male gender,
blood pressure and body surface area were independently associated with aortic
diameters in both ATA and DTA. Based on our measurements age- and gen-
der specific percentiles for indexed ATA and DTA diameters were computed.
Aneurysms ≥ 5 cm were found in 12 (0.34%) out of the total of 4129 subjects.

Conclusion: Since BSA was independently associated with increasing aortic di-
ameters, correction of aortic diameters for BSA may be more helpful in order
to reliably identify patients at risk for aneurysm formation. Based on the normal
distribution of body-surface adjusted thoracic aortic diameters displayed in age
and gender-specific percentiles we suggest a cut-off point for aneurismal aortic
diameter at the 95th percentile.

P1483 Pitavastatin evaluation of atherosclerosis regression
by intensive cholesterol-lowering therapy trial
(PEACE study)

K. Ikeda1, T. Takahashi1 , H. Yamada1, K. Matsui2, T. Sawada1,
T. Nakamura2 , H. Matsubara1 . 1Kyoto Prefectural University of

Medicine, Kyoto, Japan; 2Saiseikai Shiga Hospital, Shiga, Japan, Japan

Purpose: The objective was to evaluate the effect of intensive cholesterol-
lowering therapy by pitavastatin on the progression and/or regression of carotid
intima-media thickness (CIMT) in patients with subclinical atherosclerosis, in com-
parison with moderate cholesterol-lowering therapy.
Design, setting and participants: multicenter, prospective, randomized, open-
labeled, blinded endpoints, two-arm parallel treatment group comparison study
with a response-dependent dose titration scheme. Japanese patients with mod-
est CIMT thickening (>1.1 mm) whose LDL cholesterol level was more than 100
mg/dl (303 patients, 42.6% female, mean 66.3 years) were randomized to receive
either moderate (target LDL cholesterol level is 100 mg/dl) or intensive (target
LDL cholesterol level is 80 mg/dl) pitavastatin treatment. The data of carotid ul-
trasonography were all sent to a core center, and analyzed by one sonographer
blinded to randomization and all clinical information. The CIMT was automatically
measured at approximately 500 points by the newly developed software program,
while the region of interest (20 mm) was placed on the far wall of the common
carotid artery segment 5 mm proximal to the carotid bifurcation.The primary end-
point is the change in mean CIMT over 1 year, and the secondary endpoints are
lipid profiles, inflammation profiles and adverse effects.
Results: At baseline, the mean (SD) LDL cholesterol level was 143.2 (28.5)mg/dl.
The initial and follow-up dose of pitavastatin was 2.8 (1.1) and 3.0 (1.2) mg for
intensive therapy group, and 1.8 (0.6) and 1.9 (0.8) mg for moderate therapy
group, respectively (P<0.0001 between groups). Among patients in the intensive
therapy group, LDL cholesterol level declined to 89.4 (20) mg/dl, while it declined
to 95.1 (22.5) mg/dl in the moderate therapy group (P<0.05 between groups). The
change in mean CIMT in the intensive therapy group was -0.023 (0.11) mm/year

(P=0.0376 vs baseline). In contrast, the change in mean CIMT was -0.0078 (0.11)
mm/year (P=0.4406 vs baseline) in the moderate therapy group. The change of
mean CIMT positively correlated with the achieved LDL cholesterol level (r=0.15,
P=0.0222). Both pitavastatin therapies were well tolerated with infrequent adverse
effects (5.6%; moderate vs 8.8%; intensive, P=0.30).
Conclusions: In Japanese adults with evidence of subclinical atherosclerosis,
intensive cholesterol-lowering therapy by pitavastatin resulted in the regression
of carotid atherosclerotic diseases over 1 year,whereas moderate cholesterol-
lowering therapy only prevents the progression of the diseases.

P1484 Evaluation of the lipid lowering effect of a
combination of berberine with red rice (Armolipid
plus) in monogenic and polygenic
hypercholesterolemia. A comparison study with
ezetimibe

L. Pisciotta1, C. Ivaldi1, C. Benvenuti2, S. Bertolini1. 1Department
of Internal Medicine, University of Genoa, Genoa, Italy; 2Medical Department,
Rottapharm Madaus, Monza, Italy

Purpose: Aims of the study were to evaluate the additive effect of a combination
of berberine and red yeast rice (BBR/RR) in addition to a current therapy (statins
or statin+ezetimibe) in patients with Familial Hypercholesterolemia (FH) and to
compare the lipid lowering effect of BBR/RR versus Ezetimibe 10 mg (EZE) in
patients with polygenic primary hypercholesterolemia (HCH).
Methods: We enrolled 15 genetically characterized FH patients and we added
BBR/RR to their current therapy for three months. In parallel, we enrolled 195
patients with HCH, who were randomly assigned with a ratio 1:2 to a treatment
with EZE 10 mg/die (N= 65, 57.9±12.7 years of age, BMI 23.6±2.8 kg/m2, TC
7.69±0.53, LDL-C 5.33±0.52, HDL-C 1.58±0.33, TG 1.73±0.59 mmol/L) or to a
treatment with BBR/RR 1 tb/die (N= 130, 56.8±13.2 years of age, BMI 24.0±3.0
kg/m2, TC 7.58±0.47, LDL-C 5.34±0.44, HDL-C 1.55±0.34, TG 1.53±0.52
mmol/L). After a three months treatment the lipid lowering effects of EZE and
BBR/RR were compared.
Results: In FH patients the addition of BBR/RR results in a significant additive
percentage reduction of LDL-C (-55.3% with BBR/RR +current therapy versus -
44.7% with current therapy alone). In HCH patients the changes induced by EZE
were: TC -21.7±4.7%, LDL-C -29.3±6.9%, TG -16.6±15.7% and by BBR/RR:
TC -24.1±6.1% (p<0.002 vs EZE), LDL-C -31.7±8.4% (p<0.03 vs EZE), TG -
17.4±16.5% (NS vs EZE).
Conclusions: This study demonstrated that BBR/RR is a good co-adjuvant of
conventional therapy for genetic FH and it’s more effective than EZE 10 mg/day
in reducing TC and LDL-C in HCH patients.

P1485 Increased number of obstructive segments by
computed tomography angiography is associated
with coronary heart disease event risk in
asymptomatic familial hypercholesterolemia subjects

M.H. Miname, A.P.M. Chacra, M. Ribeiro, J. Parga, C.E. Rochitte,
R.D. Santos. Heart Institute InCor University of Sao Paulo, Sao Paulo, Brazil

Purpose: Heterozygous familial hypercholesterolemia (FH) affects 1in 500 sub-
jects and is characterized by high LDL-C and premature coronary disease (CHD)
in comparison with normolipidemic subjects. However, the onset of CHD is vari-
able within FH subjects. In addition to coronary calcium score quantification, com-
puted tomography coronary angiography (CTCA) allows early detection of non-
calcified atherosclerotic plaques and estimates luminal stenosis degree. There
are no studies evaluating the ability of CTCA to assess the risk of cardiovascu-
lar events in FH. The objective of this study was evaluating the role of CTCA on
cardiovascular events prediction in asymptomatic FH subjects undergoing statin
treatment.
Methods: 102 consecutive asymptomatic FH subjects (45±13 years, 36% men,
LDL-C 280±54 mg /dL before treatment) underwent 64 slice CTCA. Cox regres-
sion model was used to assess the determinants of CHD events. The model was
adjusted for age, classical risk factors, presence of Achilles tendon xanthomata,
baseline and on treatment lipids, values of C-reactive protein, coronary calcium
scores, coronary plaque type (calcified, mixed or non-calcified) and number of
coronary segments with plaques and with luminal stenosis >50%.
Results: During a follow-up of 33±12 months, the rate of cardiovascular events
was 6.8% (7 events, 2 acute coronary syndromes and five cases of refractory
angina requiring revascularization). The total number of segments with obstruc-
tion >50% was the only independent variable associated with CHD events (HR:
3.16, 95% CI: 1.97 to 5.06, p<0.001).
Conclusion: Our data suggests that the number of segments with obstruction in
CTCA provides predictive information of CHD event risk independently of clinical
and laboratory variables, as well calcium scores in asymptomatic FH subjects
undergoing statin treatment.



222 Primary prevention: intervention and outcomes

P1486 How many JUPITER eligible patients are there in
France?

V. Bongard1, J.B. Ruidavets1, J. Dallongeville2, A. Wagner3 ,
D. Cottel2, B. Haas3, P. Amouyel2, D. Arveiler3, J. Ferrieres4.
1Department of Epidemiology, UMR 1027 INSERM - Universite de

Toulouse - Toulouse University Hospital, Toulouse, France; 2Institut Pasteur de
Lille, U774 INSERM - Universite Lille Nord de France, Lille, France; 3Department
of Epidemiology and Public Health - EA 3430 - Universite de Strasbourg,
Strasbourg, France; 4Department of Cardiology, UMR 1027 INSERM - Universite
de Toulouse - Toulouse University Hospital, Toulouse, France

Background: In 2008, the results of the JUPITER trial were published, showing
among people without cardiovascular disease at baseline, lower rates of mortal-
ity and cardiovascular morbidity in the rosuvastatin group compared to placebo.
Consequently, the marketing authorisation of rosuvastatin has been extended in
Europe. The aim of the present analysis was to estimate how many French sub-
jects could match the JUPITER inclusion criteria, in order to estimate the extra-
cost related to the extension of the drug market.
Methods: We used data from a multicentre cross-sectional study on the preva-
lence of cardiovascular risk factors in the French general population aged 35-75.
Participants were selected in 2006-07 by drawing on polling lists and a fasting
blood sample was obtained. A direct standardization on age and gender was ap-
plied to means and percentages.
Results: The sample was restricted to 1527 men and women aged 50-75 and
60-75, respectively, without lipid-lowering therapy, as younger people and treated
dyslipidemic patients were not included in the JUPITER trial. Among them, 6.8%
(95% confidence interval: 5.5% - 8.1%, corresponding to 439 000 to 683 000
French people) fulfilled the JUPITER inclusion criteria (mainly C-reactive protein
(CRP) ≥ 2 mg/L, LDL-c < 3.4 mmol/L, triglycerides < 5.6 mmol/L, no diabetes
or cardiovascular disease). Jupiter eligible subjects exhibited lower mean levels
of HDL-c (1.33 versus 1.45 mmol/L in people who did not fulfilled the criteria,
p=0.001), LDL-c (2.88 vs 3.96 mmol/L, p<0.001) and higher median CRP (4.18
vs 1.40 mg/L, p<0.001). Smoking tended to more frequent in JUPITER eligible
subjects (26.1% vs 17.5%, p=0.064), whereas no difference was observed for
hypertension, family history of premature coronary heart disease, metabolic syn-
drome, or 10-year risk of coronary event (median Framingham risk score: 11.9%
vs 12.0%, p=0.123). In the whole sample of 1527 untreated subjects aged 50-75,
20.6% had a 10-year risk of coronary event ≥ 20% (corresponding to 1.7 mil-
lion of French people). If rosuvastatin were initiated in all subjects matching the
JUPITER criteria, we would observe a 5.5 to 8.6% increase in the French annual
sales revenue related to lipid-lowering drugs (89 to 138 million � if rosuvastatin 5
mg is used).
Conclusion: Among people aged 50-75, without lipid lowering therapy, 6.8%
could match the JUPITER criteria leading to an expected 5.5 to 8.6% extra-
expenditure if rosuvastatin were initiated in these subjects. Besides, 20.6% of
these people could have a 10-year risk of coronary event ≥20% and thus should
be treated with a statin.

P1487 Efficacy of varenicline therapy in the “board the bus
and quit” smoking cessation program: six-month
results

L. Casalino, R. Griffo, C. Barbara, T. Zappulla, P. Clavario. Tobacco
Control and Cardiac Rehabilitation Centers, ASL3 Genovese,

Genoa, Italy

Purpose: Tobacco control centers exist in most of European countries but in
many areas they are not yet available, this is particolarly true for Italy. It would
be important to set up effective smoking cessation programs, complementary to
those offered by the tobacco control centers and aimed to reach smokers unable
or unwilling to look for the standard treatment. Aiming to measure the efficacy of
an "on the road"- based smoking cessation program, we lauched the "Board the
bus and quit" smoking cessation program.
Methods: A regular city transportation bus was branded and, in the last five days
of May 2010, it was placed in five different streets or squares of Genoa, Italy. Lo-
cations were selected in no traffic zones to maximize the opportunity of meeting
walking-by pedestrians. On board the bus three smoking cessation well trained
doctors and a nurse were available. The walking-by smokers were asked by two
hostesses to exchange their empty cigarette boxes with a free cell-phone holder.
Each smoker was then asked to board the bus and meet the staff to have infor-
mations about the opportunities of being supported in a quitting smoking attempt.
If the bystander was interested in immediately starting a cessation program, the
nurse measured the expired carbon monoxide and then gave each smoker the
usual depression, anxiety and tobacco dependence scales forms. Finally one of
the doctors interviewed each patient, scheduled a quitting date and prescribed
the appropriate drug therapy. If not controindicated, Varenicline 1mg BID was pri-
marely choosen. A first group follow-up visit was also scheduled just before the
quitting date and weekly group follow-up visits were planned for the three-month
drug therapy period. Self reported abstinence was confirmed measuring expired
carbon monoxide.
Results: Among hundreds of smokers who asked for informations, 297 accepted
to enter the program and received a scheduled quit date and a drug prescrip-
tion. 149 actually showed up at the first scheduled visit and followed the drug
treatment prescription. Six months later, 100 patients were abstinent: 80 (80%)

following the entire program, 10 (10%) quitting on their own without any therapy,
10 (10%) following the Varenicline drug therapy but not the follow-up program.
Among the 149 prescriptions, 90 (60%) completed the three-month Varenicline
1mg BID scheduled program and were successfully quitters at three months.
Conclusions: The "Board the bus and quit" smoking cessation program six-
month results are promising and let us foresee new quit smoking intervention
programs complementary to the tobacco control centers standard interventions.

P1488 Prevalence of aortic and mitral valvular calcification
as a marker of atherosclerosis for improved
cardiovascular risk prediction assessed by computed
tomography

H. Kaelsch1, N. Lehmann2 , S. Moehlenkamp1 , P. Kargl1,
S. Moebus2, K.-H. Joeckel2, R. Erbel1. 1Department of Cardiology, university
clinic duisburg-essen, Essen, Germany; 2University of Duisburg-Essen, Institute
for Medical Informatics, Biometry and Epidemiology, Essen, Germany

Background: Valvular calcification is considered a manifestation of atheroscle-
rosis. The impact of calcium deposits on cardiac valves on the distribution and
characteristics of coronary plaque is unknown. However, calcific aortic valve dis-
ease is associated with a 50% increased risk of cardiovascular events.
Objective: The aim of this study was to asses the prevalence of atherosclerotic
aortic and mitral valve calcification and to examine the association to traditional
risk factors.
Methods: We examined the prevalence of aortic valve calcification (AVC) and
mitral valve calcification (MVC) in a large European cohort using the population-
based Heinz Nixdorf Recall study cohort. A total of 4083 consecutive asymp-
tomatic patients (aged 45-75 years, mean 59.4±7.7 years) free of clinically overt
coronary heart disease were studied by non-contrast electron-beam computed
tomography for the extent of calcification on the aortic valve (AVC) and mitral
valve (MVC).
Results: The prevalence of AVC and MVC was 11.2% and 2.6%, respectively.
In total, AVC and MVC were more frequent in men compared to women (AVC:
15.2% vs. 7.6%, MVC: 2.8% vs. 2.3%). In different age categories, AVC as well as
MVC increased with age (AVC: 45-54 yrs: 2.8%, 55-64 yrs: 9.5%, ≥65 yrs: 22.9%,
MVC: 45-54 yrs: 0.8%, 55-64 yrs: 1.8%, ≥65 yrs: 5.7%). Prevalence of AVC was
significantly associated with age, male gender, blood pressure and high levels of
LDL-cholesterol. For MVC, the main determinants were age and diabetes.
Conclusion: Our study shows that the risk factors for valvular heart calcification
correspond to those for coronary atherosclerosis. Analysis of valvular calcification
in computed tomography may improve cardiovascular risk prediction.

P1489 High-risk patients and guideline implementation

M. Iurciuc1, D. Gaita1, S. Iurciuc1, S. Ursoniu1, C. Avram2,
L. Craciun1, A. Avram3, A. Vlad1, S. Mancas1. 1University of
Medicine, Timisoara, Romania; 2West University, Timisoara,
Romania; 3Medicover Clinic, Timisoara, Romania

Objectives: The main objective of this study is to raise the standard of preventive
cardiology through more lifestyle intervention, good control of cardiovascular risk
factors and optimal use of prophylactic drug therapies in order to reduce the risk
of developing cardiovascular disease in high risk individuals. One key point in the
protocol is to asses the efficiency of treatment in EuroAspire III patients through
optimizing the medication according to current guidelines, so that every patient
receives the appropriate cardiovascular prevention treatment.
Design and metod: We conduct a prospective study of 18 months on 325 pa-
tients; 55.9+8.7 years old, 38.2% males, who took part in EuroAspire III Primary
Care. They were identified by their drug treatment: antihypertensive drug therapy
and/or; lipid-lowering drug therapy and/or; diabetes therapies (diet and/or oral
hypoglycemic and/or insulin). The primary care physicians were trained by an
interdisciplinary team (cardiologist, diabetologist, and nephrologist) to reinforce
lifestyle changes (European Prevention Guideline) and to optimize medication
according to each patient. So, we define the "coaching model of primary care" as
3 consecutive patient visits (every 6 months) to the primary care physician offices,
consisting in lifestyle advice and medical recommendation update.
Results: The weight has decreased from 78.78±16 to 75±15.03 kg (p.0018);
the body mass index has decreased from 28.64±5.3 to 27.87±4.89 (p.054); the
male’s waist circumference (cm) has decreased from100.2±10.9 to 98.89±11.3
(p.353) the women’s waist circumference (cm) has decreased from 93.75±13.6
to 91.71±12.57 (p.119); the total cholesterol (mg/dl) has decreased from
214.39±44.17 to 203.8±42.26 (p<0.001) the LDL cholesterol (mg/dl) has de-
creased from 127.78±37.51 to 118.5±35.51 (p<0.001); the HDL cholesterol
(mg/dl) has decreased from 56.14±15.38 to 54.20±14.48 (p.098); the triglyc-
erides has increased from 128,5±48,5 to 140±49,5 (p.160). The number of pa-
tients who reached the target for total cholesterol has increased from 60 to 198.
The number of patients who reached the target for LDL cholesterol has increased
from 32 to 160.
Conclusions: Our results show the importance of lifestyle changes throw the
multidisciplinary intervention on this kind of high risk patients. The empowerment
in primary care practice is the key of long term patients risk reduction.
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P1490 Individualized cardiac risk assessment: subclinical
atherosclerosis and the 30 year Framingham risk
score

R.T. Hurst, M.R. Nelson, M. Eleid, K.G. Nelson, S.J. Lester. Mayo
Clinic, Division of Cardiovascular Diseases, Scottsdale, United
States of America

Purpose: Ten year cardiovascular (CV) risk prediction algorithms are limited
by their short duration and inability to individualize cardiovascular risk assess-
ment. A 30 year risk prediction model using the Framingham offspring cohort has
been published using established CV risk factors. Carotid intima media thickness
(CIMT) measurement provides incremental risk prediction to the 10 year Fram-
ingham risk score (FRS), but it is unknown if it adds incremental information to
the 30 year FRS.
Methods: Subjects (n=340) undergoing CV risk evaluation from a primary care
practice who underwent CIMT evaluation were used in the analysis. A 30 year
FRS was calculated for the prediction of hard events (coronary death, myocardial
infarction, and fatal or nonfatal stroke) and full events (hard events and coro-
nary insufficiency, angina, transient ischemic attack, claudication, and congestive
heart failure). Full and hard events were calculated with lipids or body mass index
(BMI) resulting in 4 models. Subjects were stratified into low (0-11%), intermedi-
ate (12-40%), or high (>40%) risk groups. The incidence of high (plaque or CIMT
>75th percentile for age, race, gender), intermediate (25th–75th percentile) and
low (CIMT <25th percentile) risk CIMT result was then determined in each risk
group.
Results: The mean 10 year FRS was 4.7±3.9. Men had a higher 10 year FRS
than women (5.9±4.0 vs. 1.6±1.2, respectively; p<0.0001). In the 10 year FRS
model, 1 of every 2.3 CIMT results led to risk reclassification. Mean 30 year risk
scores for the population in the lipids models were 31.8±12.5% for full CV events
and 19.8±9.7% for hard CV events. Mean 30 year risk scores for the population
calculated with BMI were 37.0±14.0% for full events, and 24.0±11.5% for hard
events. In the full and hard events model using lipids, 1 of every 1.9 and 1 of every
2.1 CIMT examinations led to risk reclassification, respectively. In both models
using BMI, 1 of every 2.0 carotid ultrasounds changed individual risk. Excluding
high risk scores, the percentage of individuals who were reclassified to higher risk
classification with CIMT was similar between the 10 year FRS (41.4%) and the full
event 30 year risk models (37.1%) and the hard event model (39.9%). A similar
percentage of individuals were reclassified to lower CV risk with CIMT results in
the 10 and 30 year methods (10 year FRS: 8.2% vs. Full: 14.5% vs. Hard: 11.7%).
Conclusions: In a primary care population evaluated for cardiovascular risk,
CIMT reclassifies risk category in approximately 1 of every 2 individuals who are
low to intermediate risk by either the 10 or 30 year FRS.

P1491 Reinforced primary care improved the adherence to
lifestyle change recommendations in EuroAspire III
Romania follow-up

L. Craciun1, A. Avram2, S. Iurciuc1, C. Avram3, M. Iurciuc1,
C. Sarau1, V.A. Ionescu1, S. Mancas1, D. Gaita1. 1Victor Babes

University of Medicine and Pharmacy, Timisoara, Romania; 2Medicover,
Timisoara, Romania; 3West University, Timisoara, Romania

Purpose: To evaluate if reinforcing the primary prevention measures influenced
the patient’s knowledge about actual levels and targets for cardiovascular risk
factors according to ESC 2007 Prevention Guidelines in asymptomatic high risk
patients included in the first EuroAspire III Follow-Up.
Methods: We followed-up 325 patients (age 56±9 years, 62% women) out of
503 asymptomatic high risk patients included in EuroAspire III Romania Primary
Care. These patients were evaluated every 6 months for a period of 18 months of
follow-up by general practitioners (GP) that participated in a professional training
performed by diabetologists and cardiologists and have been advised to reinforce
lifestyle changes and to optimize drug therapy in order to reach the targets men-
tioned in the current guidelines.
Results: A significant improvement was observed between baseline evaluation
and 18 months intervention in the percentage of asymptomatic high risk patients
that respected the lifestyle change measures: eating more fruits and vegeta-
bles (86.2% versus 95.1%, p<0.001), reducing the sugars intake (70.8% versus
82.4%, p<0.001), weight loss following dietary recommendations (65.9% versus
66.9%, p=0.002), increasing physical activity by following a health professional
instructor (3.4% versus10.2%, p<0.001) and by performing more daily physical
exercise (64.6% versus 85.8%, p<0.001). Although recommendations about nu-
trition are the core of high risk management, we didn’t notice significant improve-
ment in reducing salt intake (92.6% versus 96%, p=0.09), reducing fat intake
(93.2% versus 94.4%, p=0.06), reducing calorie intake (76.9% versus 81.8%,
p=0.1), reducing excessive alcohol consumption (67.1% versus 67%, p=0.9). Af-
ter intervention period, 1:2 patients quitted smoking (p=0.012) only due to the pri-
mary care physicians advice (no drugs or nicotine replacement were used). We
also observed a reduction in the number of daily smoked cigarettes (18.23±9.20
versus 14.23±8.98, p=0.096) in patients that remained active smokers during the
study.
Conclusions: Preventive intervention, conducted by general practitioners, im-
proved the adherence to lifestyle change recommendations, even though the
guidelines targets are far from being achieved. The data highlighted on one hand
that it is a strong need to intensify the primary prevention measures and on the

other hand that "reinforced" primary care represents a step forward from usual
care and a model of changes applicable in other centers.

P1492 Optimal carotid IMT cut-off value for metabolic
syndrome and coronary artery disease compared to
validated Greek air force healthy subjects

K. Tsitlakidis1, C. Varounis1 , T.H. Iliopoulos1, D. Tsitlakidis2,
I. Styliadis3, G. Giannoglou3. 1251 Air Force General Hospital,

Department of Cardiology, Athens, Greece; 2Aristotle University of Thessaloniki,
Thessaloniki, Greece; 3AHEPA University Hospital, 1st Department of
Cardiology, Thessaloniki, Greece

Purpose: To identify an optimal cut off value which best predicts Metabolic Syn-
drome (MetS) and coronary artery disease (CAD).
Methods: We evaluated intima media thickness with carotid ultrasound measure-
ments in 141 patients (mean age: 53.5±12 years) divided into three groups, pa-
tients having metabolic syndrome (n=40) who fulfilled the National Cholesterol
Education Program Adult Treatment Panel III (NCEP ATP III) criteria, patients with
coronary heart disease (CAD) established by coronary angiography (n=52) and
normal subjects (n=49) with neither metabolic syndrome, nor coronary heart dis-
ease. The latter group consisted of Greek air force pilots, who underwent annual
laboratory, clinical and physical examination with treadmill test and have certifica-
tion of healthy status.
Results: ROC curve analysis indentified the same optimal IMT cut off value equal
to 0.80 mm with best combination of sensitivity (=100% and 95%) and specificity
(=77.5% for both) for both entities (fig.1). Univariate logistic regression analysis
revealed that IMT >0.80 mm was a predictor for CAD and metabolic syndrome
(Odds Ratio, OR= 33.0 with 95% CI 10.9-99.0, OR=18.0 with 95% CI 6.1-52.6,
respectively). IMT cut-off value remained an independent predictor for CAD after
adjustment for age (Odds Ratio, OR=21.55 with 95% CI 6.64-69.95). IMT re-
mained an independent predictor for MetS after adjustment for age (Odds Ratio,
OR=18.8 with 95% CI 5.9-59.6).

Figure 1

Conclusions: Carotid IMT value 0.80 mm which demonstrates both relatively
high sensitivity (=100% and 95%) and specificity (=80% for both) for CAD and
MetS, suggesting that IMT can be used as a clinically useful test for predicting
the presence of both entities.

P1493 Relationship between coronary angioplasty
laboratory volume and short-term outcome after
hospital discharge

Y.H. Kim, A.Y. Her. Kangwon National University Hospital,
Chuncheon City, Korea, Republic of

Post-procedural mortality is often used as a surrogate for quality in performance
evaluation of medical and surgical services. The objective of this study was to
exam the relation between hospital volume and risk-adjusted short-term mortality
in percutaneous coronary intervention patients. This is a retrospective analysis
of the National Health Insurance Review Agency.The study data set included the
patient level data as well as all the ICD-10 diagnosis and procedure codes that
were recorded in the National Health Insurance Review Agency. The risk factors
were adjusted with the logistic regression model. Another cardiovascular severity
risk factors such as diabetes, hypertension, hyperlipidemia were used to clas-
sify patents severity. The patients mortality was evaluated among patients who
underwent PCI between 2003 and 2004 at low (less 200 cases/year), medium
(200∼400 cases/year), and high (400 cases or more/year) PCI volume hospi-
tals in Korea. The final risk-adjustment model consisted of nine risk factors for
7-day mortality and twelve risk factors for 30-day mortality. These factors were
found to have statistically significant effects on patient mortality. The c-statistic
and Hosmer-Lemeshow χ2 goodness-of-fit test showed that the model’s perfor-
mance was good. A total number of 60 low-volume hospitals (9,071 patients)
and 27 medium-volume hospitals (15,623 patients) and 15 high-volume hospitals
(19,669 patients) were identified. Crude 7-day mortality rate was 0.9% in low-
volume hospitals, and 0.7% in medium-volume hospitals and 0.6% in high-volume
hospitals. 30-day crude mortality rate was 1.4%, 1.1%, and 1.0% in each volume
hospitals. And if, high-risk group patients had treated by PCI in high-volume hos-
pital, may showed relatively low mortality rate compared with patients treated in
low-volume hospitals at 7 and 30 days after admission (OR 2.759, p=0.0396; OR
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1.953, p=0.0378). Good model performance showed that insurance review data
can be used for comparing hospital mortality after adjusting for the patients’ risk.
So, PCI patients also showed volume-outcome relationship in Korea as shown
in other country from previous studies. Compared to high-volume hospital, low-
volume hospital had higher 7-day and 30-day mortality rates and this relationship
more apparent in high-risk group patients.

P1494 Preventing antracyclines-induced cardiotoxicity in
breast cancer patients

L. Mazilu1, I. Parepa1, A.I. Suceveanu1 , A. Suceveanu1 ,
D. Tofolean1, A. Tatiana1, P. Iorga2, D. Jinga2. 1Ovidius University
of Constanta, Faculty of General Medicine, Constanta, Romania;

2University Emergency Hospital, Bucharest, Romania

Background and aim: Anthracyclines are commonly used antineoplastic drugs
but their utility is tempered by a dose-dependent risk of cardiotoxicity leading to
severe arrhythmias and congestive heart failure. Research has focused on early
monitoring, risk stratification and prophylactic use of cardioprotective drugs.
Methods: We prospectively analysed 20 patients treated with epirubicin-
containing adjuvant regimens for stage II breast cancer. Patients were evaluated
and monitorised by a mixed team, oncologist and cardiologist during one year of
treatment. Patients received an average number of 5.6±0.82 cycles of cyclophos-
phamide plus epirubicin (epirubicin 75mg/m2, cyclophosphamide 600mg/m2). Pa-
tients were assigned to an interventional arm (n=10) which received prophylactic
low-dose ACEI (perindopril 2.5-5mg/day or trandolapril 0.5mg/day) and an obser-
vational arm (n=10) with no associated ACEI treatment. Cardiac assessment was
carried out at baseline, after administration of half the total (1.000mg/m2) anthra-
cycline cumulative dose, at the end of chemotherapy and 1 year after chemother-
apy by clinical evaluation, electrocardiography and transthoracic echocardiogra-
phy.
Results: Mean left ventricular ejection fraction (LVEF) assessed by echocar-
diography were: interventional arm–66.90±4.88% at baseline, 63.50±4.47% af-
ter administration of half the total anthracycline cumulative dose, 60±2.21% at
the end of chemotherapy and 65.60±4.06% one year after chemotherapy; ob-
servational arm–68.80±3.73% at baseline, 65,30±3,46% after administration
of half the total anthracycline cumulative dose, 60.10±1,79% at the end of
chemotherapy and 56.50±2.22% one year after chemotherapy. The decrease in
1-year LVEF was 1.3±2% (p=0,5258) in the interventional arm and 12.30±1.37%
(p<0.0001) in the observational arm. Echocardiographic examinations at base-
line and 1 year after chemotherapy revealed a significant decrease in E/A ratio
from 1.17±0.2 to 0.8±0.4 in the observational arm suggesting diastolic dysfunc-
tion. Only the patients in the observational arm developed adverse cardiac events
including congestive heart failure and/or arrhythmias and needed cardiac care
(n=3).
Conclusions: In order to prevent cardiac events, patients undergoing anthracy-
cline treatment need regular monitoring of LVEF prior to, during and after treat-
ment. Currently there is no universal monitoring guideline. In our study prophy-
lactic ACEI therapy was associated with a smaller decrease in LVEF. Our study
shows that breast cancer patients undergoing antracyclines therapy are protected
against adverse cardiac events if they also receive low-dose ACEI.

P1495 Bayesian analysis of rosuvastatin in the prevention of
cardiovascular disease

R. Arora1, C. Lang2. 1Rosalind Franklin University of Medicine &
Science, Chicago Medical School, North Chicago, United States
of America; 2University of Rochester Medical Center, Rochester,

United States of America

Purpose: Results from the JUPITER trial indicate a substantial benefit using ro-
suvastatin in an intermediate risk population for the prevention of cardiovascular
events. However, the extent of benefit rosuvastatin in the prevention of cardiovas-
cular disease in intermediate risk remains controversial. We sought to examine
the magnitude of benefit by using Bayesian analysis.
Methods: A total of 17802 patients from the JUPITER trial were analyzed with
both a null prior probability, and compared with the CORONA trial, in which pa-
tients had known systolic heart failure, but similar baseline LDL and hsCRP val-

Figure 1. Bayesian analysis of primary endpoint.

ues. Aggregate Bayesian probabilities of benefit and magnitude of therapeutic
effect were calculated.
Results: For the primary endpoint of first major cardiovascular event, there was a
99% probability of benefit, and a 70% chance of at least a 20 percent OR benefit
in the Jupiter trial. The CORONA primary endpoint had a 75.7% likelihood of
benefit. Posterior probabilities combining both these trials indicate a 93.9% ben-
efit in non-fatal MI, and 94.0% probability of benefit in total MI. There was a trend
towards benefit in overall mortality, with a 85.4% probability of odds ratio benefit.
Conclusions: Independent Bayesian analysis of the JUPITER trial supports
the use of rosuvastatin in intermediate risk populations. Even when using the
CORONA trial population with known cardiovascular disease and lower rosuvas-
tatin dose as a prior probability, there remains a strong trend towards benefit.
These results imply generalized benefit of rosuvastatin, even when tempered by
higher risk populations.

P1496 What do general practitioners know about total
cardiovascular risk assessment tool SCORE

M.H. Al-Mohtaseb. NAAFH-KKMCH, Northern Area Armed Forces
Hospital-KKMCH, Hafr Albatin, Saudi Arabia

Objectives: To evaluate the knowledge of medical practitioners on
total cardiovascular (CVD) risk assessment and use of the European Systematic
COronary Risk Evaluation- SCORE Charts in clinical practice.
Methods: During the Workshop organized as part of the scientific activities of
the Conference on Cardiovascular Diseases Prevention a survey questionnaire
focused on the practical use 0f SCORE risk assessment scale. In total 60 medical
practitioners from different nationalities participated in the anonymous survey with
mean duration of working at the position of primary health care physician being
5.6±6.4 years.
Results: Eighty percent of the responders don’t use the SCORE scale, only
10.7% were using it.66.6% don’t know about the SCORE instrument. Among the
SCORE components,74% of the physicians who are aware of the tool correctly
reported age, gender, blood pressure and cholesterol; 63%also correctly reported
smoking; 50% wrongly mentioned glucose and CVD in family history, meanwhile
44% wrongly mentioned the overweight, obesity and waist circumference. Other
risk factors were wrongly reported by 17% of the doctors. Patients with diabetes
mellitus, with three or more risk factors were classified as having high total CVD
by 80% 0f the practitioners. Symptom-free patients with a very high level of single
risk factor were classified as having high CVD risk by 20% of the participants only.
Up to 54% of the responders had risk factors themselves. The interest in educa-
tional programs for doctors, focusing on SCORE use in clinical practice, was very
high (90%).
Conclusion: The study demonstrated inadequate knowledge of the practitioners
on the methodology of total CVD risk assessment, an important instrument of pri-
mary prevention. The doctors attending medical educational programms showed
better levels of knowledge.

P1497 Coronary heart disease treatment in Bulgaria - data
from EUROASPIRE III trial

N. Gotcheva1, B. Georgiev1, V. Baytcheva1, D. Gotchev2. 1National
Heart Hospital, Sofia, Bulgaria; 2Miliary Medical Academy, Sofia,
Bulgaria

The EUROASPIRE III (European Action on Secondary and Primary Prevention
by Intervention to Reduce Events III) trial was aimed to follow the doctors’ keep-
ing to the rules of ESC Guidelines for cardio-vascular prevention. For the first
time Bulgaria took part in this trial participating in its 2 arms – patients with coro-
nary heart disease (CHD) and high risk patients. The studied patients of the CHD
group were patients with proved coronary artery disease treated in 3 capital hos-
pitals and followed after the discharge by cardiologists and general practitioners.
The aim of this analysis was to determine the therapeutic schemes used for stud-
ied patients on the 6-th month after hospital discharge.
Materials: The protocol of EUROASPIRE III trial comprised a standard question-
naire used by all participating into the trial countries to determine the patient’s
health status and to register the drug therapy during the hospital stay and after
that.
Results: 711 patients (68% men and 32% women) with proved CHD (acute MI,
coronary intervention or CABG) were included in the initial screening. 11% of all
patients were younger than 50 years of age and 33% were older than 70 years
of age. 538 out of all screened patients assisted the interview. 85% of patients
were followed up by cardiologist and 77% - by GP. The interview was carried
out mean 1.3 years after the hospital discharge. The mean blood pressure val-
ues were 138/83.5 mmHg. The mean values of the total cholesterol were 5.01
mmol/L, the mean values of LDL-cholesterol were 3.2 mmol/L, the mean values
of HDL-cholesterol in men were 1.1 mmol/L and in women they were 1.18 mmol/L,
the mean values of triglicerides were 1.56 mmol/L. 85,5% of the interviewed pa-
tients were treated with aspirin and other group of antithrombotic agents. The
distribution of active drug treatment was as follows: beta blockers were used in
82.3% of patients, ACE inhibitors - in 61.8%, ARB - in 5%, calcium blockers -
in 22.3%, diuretics - in 43.4%, other antihypertensive drugs were used in 3.2%.
59.1% of patients were treated with statins and with fibrates – 4.3%. Metabolism
modulating drugs were used for 16.2% of patients and nitrates – for 58.3%.
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Conclusions: High risk patients with CHD in Bulgaria were treated with a larger
number of drugs than the other European countries. But this trend was not con-
sistent with the ESC Guidelines for prevention of future cardio-vascular events
because of the lower use rate of statins and antithrombotics at the expense of
nitrates and metabolic modulators.

P1498 Rapid reductions in left ventricular mass following a
community based 12-week prevention programme are
partially predicted by change in fat depots

S. Jenni1, T. Tillin1, C.M. Park1, M.D. Baker1, E.L. Thomas2,
J.D. Bell2, S.B. Connolly1, D.A. Wood1, A.D. Hughes1,

N. Chaturvedi1. 1Imperial College London, National Heart & Lung Institute,
London, United Kingdom; 2Imperial College London, MRC Clinical Sciences
Centre, London, United Kingdom

Purpose: Adiposity and left ventricular mass (LVM) are both related with cardio-
vascular (CVD) risk. In this study, we aimed at jointly investigating LVM and fat
depots across a novel CVD prevention programme in European and South Asian
patients.
Methods: Seventeen men (8 European, 9 South Asian age 69±4 yr) with a
10 yr cardiovascular risk >20% but without prior ischemic heart disease were
enrolled in a nurse-led multidisciplinary family-centred vascular prevention pro-
gramme based in the community over 12 weeks [1]. LVM was assessed using
3-dimensional echocardiography before and after the programme. Total body fat,
subcutaneous and visceral fat were determined using whole body magnetic res-
onance (MR) imaging, epicardial fat using echocardiography, while ectopic fat in
liver (LF) and pancreas (PF) were determined using MR spectroscopy.
Results: LVM was significantly reduced by the programme (table, p<0.001). The
effect was not attenuated when adjusting for blood pressure. All fat depots corre-
lated positively with LVM (p<0.05 for LF and PF, p≤0.001 for the rest). Adjusting
for total fat or subcutaneous fat reduced the beneficial effect of the programme to
–2.9gr and adjusting for visceral fat to –4.7gr, while adjusting for other fat depots
did not affect the beneficial impact on LVM.

Effect of 12 week prevention programme

Measure Baseline Change P value

LVM, g 117.8 (23.9) –6.4 (–8.8, –4.0) <0.001
LVM adjusted for BP, g 116.9 (23.1) –6.2 (–8.5, –3.9) <0.001
Systolic blood pressure, mmHg 134.3 (15.4) –2.2 (–9.3, 4.9) 0.55
Total fat, L 27.5 (5.2) –3.0 (–4.4, –1.6) <0.001
Subcutaneous fat, L 19.4 (3.6) –1.9 (–2.7, –1.1) <0.001
Visceral fat, L 4.4 (1.6) –0.6 (–1.0, –0.2) 0.003
Epicardial fat, mm 7.1 (1.3) –1.3 (–1.5, –0.8) <0.001
Hepatic fat, arbitrary units 2.3 (1.7, 4.6) –1.1 (–1.4, –0.7) <0.001

Data are means (SD) or median (IQR) or means (95% CI) for change.

Conclusions: In this bi-ethnic group, we observed marked improvements in
left ventricular mass following a brief individualised programme. These improve-
ments, which were partially related to changes in visceral and other fat depots,
were more immediate and in excess of those observed in other prevention pro-
grammes.
1. Lancet. 2008 Jun 14;371(9629):1999-2012

P1499 Durability of lifestyle change and cardiovascular
disease (CVD) risk factor reductions-1 year outcomes
from a community based CVD prevention programme
for high risk patients in Ireland

G. Flaherty1, I. Gibson2, J. Jones3, S. Connolly3, J. Crowley4.
1National University of Ireland, Galway, Ireland; 2Croí, West of Ireland Cardiology
Foundation, Galway, Ireland; 3Imperial College London, London, United
Kingdom; 4Galway University Hospital, Galway, Ireland

Purpose: A common limitation of prevention programmes is the fall off in adher-
ence to lifestyle change in the longer term. This study examines the 1 year out-
comes of a community based CVD prevention programme in terms of achieving

Abstract P1496 – Table 1. Summary of outcomes

Patients (IA) Patients (1-yr) p-value Partners (IA) Partners (1-yr) p-value
n=53 n=53 n=28 n=28

Mean (sd) BMI (kg/m2) 32.2 (6.6) 31.1 (6.1) <0.0001 28.4 (5.6) 27.7 (5.1) 0.007
Mean (sd) Waist Circumference (cm) 109.0 (14.7) 105.7 (14.4) <0.0001 100.6 (18.1) 97.5 (17.8) 0.0002
Mean Mediterranean Score, max = 14 4 10 <0.0001 4 10.5 0.0001
% Achieving physical activity targets 16.3 59.2 0.001 24 68 0.001
% Smoking 10.6 4.3 11.1 11.1
% Blood Pressure to target <140/90mmHg or <130/80mmHg for coronary, vascular

and/or diabetes 62.5 85 0.008 84 84*
% Lipids to target Total cholesterol<5mmol/L and LDL <3mmol/L 31.7 70.7 0.001 37.7 45.8*
% Prescribed Cardio-protective Medication -Antiplatlet 26.4 39.6 21.4 35.7
Statins 43.3 77.4 0.001 17.9 46.4*
ACE inhibitors/ARBs 38.1 47.6 24 28
Beta blockers 22.6 45.9 10.7 17.9
Calcium channel blockers 22.6 41.5 0.037 10.7 21.4*

*Not significant.

the primary end points for lifestyle, risk factor and therapeutic goals recommended
by the European Society of Cardiology.
Methods: Increased CVD risk patients (Heart SCORE ≥ 5%, type 2 diabetes,
peripheral artery disease) and their family members/partners were invited to at-
tend a 16- week programme consisting of a professional multi-disciplinary (nurse,
dietician, physical activity specialist) lifestyle intervention, with appropriate risk
factor and therapeutic management in a community setting. Risk factors such as
blood pressure, lipids, smoking, blood glucose, BMI (body mass index), waist cir-
cumference and physical activity levels were assessed at baseline and at 1 year.
Results: Data on patients and family members/partners who attended both initial
assessment (IA) and at 1 year (1-yr) were analysed.
Conclusions: The preliminary data from this ongoing lifestyle intervention pro-
gramme suggests that the targeted benefits observed at the 16 week follow
up persist at 1 year, showing that the programme has a sustained effect. More
marked reductions in CVD risk factors are recorded in the patient group than in
partners. This may be related to differences in risk perception in the two groups.

P1500 Ankle brachial index predicts one year mortality and
cardiovascular events after non-cardiovascular major
surgery

P. Lacroix, V. Aboyans, A. Strzelicki, I. Desormais, N. Nathan-
Denizot, M. Laskar. University Hospital of Limoges - Hospital

Dupuytren, Limoges, France

Objectives: Patients withcoronary (CAD), cerebrovascular or peripheral artery
disease (PAD) are athigher risk of cardiovascular (CV) events. CAD and cere-
brovascular disease patientsare usually easily identified. In contrast PAD patients
are often asymptomatic.This study assessed the incremental prognostic value of
the ABI as a screeningtool for PAD to predict long term events after a major non
cardio-vascular surgery.
Methods: In 504 consecutive patients (age 69±11 yrs), we measured the
ABIpreoperatively. An ABI <0.90 or >1.40 was considered abnormal. 490 were
included in the one yearfollow-up. Patients were divided into 3 groups: 89 with
clinical cardiovasculardisease (CVD) (including clinical PAD), 59 without clinical
CVD but withabnormal ABI (asymptomatic PAD), and 342 healthy subjects (no
clinical CVD,normal ABI). Troponin levels were analysed on two consecutive days
aftersurgery. The outcome was composite combining death, CVD death, non fatal
acutecoronary syndrome, stroke or transient ischemic attack, overt heart failure
andlimb ischaemia during the year after surgery. Multivariateregression analyses,
adjusted for conventional risk factors, history of renalor cardiac failure evaluated
the association between abnormal ABI and outcome. Survivalswere calculated by
Kaplan Meier method and compared using log rank.
Results: The outcome was recorded in 55 (11.1%) cases.Asymptomatic PAD
(Odds Ratio [OR]: 2.83; 1.36-5.76; p=0.005) andclinical CVD (OR: 2.85; 1.41-
5.76; p=0.003) were independent risk predictors for the outcome. Theone-year
outcome-free survival rates for healthy, asymptomatic PAD and clinicalCVD pa-
tients were respectively at 97.6%, 84.1% and 83.9% (p<0.0001).Postoperative
troponin-i elevation was also associated with an impairedsurvival, 76.3% versus
95.4% (p<0.0001). The worst one year survival (50%)was described in patients
with asymptomatic PAOD and troponin elevation.
Conclusion: Asymptomatic PAOD detected by ABI presents aprognostic value
to predict mortality and cardiovascular events during the yearafter major non-
cardiovascular surgery. Asymptomatic PAD patient withpostoperative troponin el-
evation presented a high risk of long-termcardiovascular events.

P1501 Impact of the implementation of worksite wellness
program for cardiovascular disease prevention

E.A. Marsaro1, L.C. Moraes2, J.F. Vassao2, C.C.N. Dia3, D.L. Dias1.
1CLINICORDIS, Campinas, Brazil; 2Villares Metals, Sumare, Brazil;
33M Brazil, Sumare, Brazil

Introduction: Cardiovascular diseases (CVD) are the major causes of mortality
and accounts for much of the companies’ medical costs and absenteeism. Expe-
rience has shown that workplace wellness programs are important strategies to
prevent the major risk factors for CVD and stroke.
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Objectives: To evaluate the results of two years of program implementation for
CVD prevention at a company in Brazil in the following: 1) the control of diseases
covered by the program, 2) the influence of the actions on the Framingham risk
score (FRS), and 3) the absenteeism.
Methods: The program began in November, 2007. It was a comprehensive pro-
gram which included the following: tobacco cessation and prevention, regular
physical activities, stress management/reduction, early detection/screening, nu-
trition education and promotion, weight management, disease management, ed-
ucation on cardiopulmonary resuscitation and automated external defibrillator
training. The employees were submitted to: 1) detection/treatment of risk factors
2) calculation of FRS. After that, they were invited to attend monthly meetings
on prevention, nutrition and treatment. The rates of absenteeism were calculated
based on a certificate of entry and rates of lost workdays by the International
Classification of Diseases.
Results: 286 subjects were monitored, mostly men between 40 and 50 years
who were sedentary, distributed as follow: 127 (44%) with dyslipidemia, 95 (33%)
hypertensives, 31 (11%) with diabetes, 15 (5%) obesity without comobidities and
18 (7%) with other pathologies, such as valvular heart disease or arrhythmias.
After the program implementation the percentual of hypertensive subjects with BP
under control ranged from 50% to 85%. The dyslipidemic and diabetic subjects
were intensively monitored. All these actions resulted in modifying the risk profile
of this population, as the following: compare to the beginning of the program, the
percentage of employees at low risk rose from 65% to 83%. Those with moderate
and high risk decreased from 18% to 13% and 17% to 4%, respectively. In relation
to absenteeism, there was a reduction of lost workdays rate due to CVD from
2.60% to 1.33% (P<0.05).
Conclusion: The implementation of worksite wellness program for CVD preven-
tion promoted in two years a significant change in the risk profile of the population
being monitored, typically at high risk of CV events. These data, gathered, re-
sulted in a significant reduction of lost workdays due to cardiovascular diseases.
Prevention programs at the workplace with simple identification and control of
conventional risk factors adds many benefits at low costs

P1502 Have rapid socioeconomic changes influenced
awareness of blood pressure in Poland?

T. Zdrojewski1, A. Piwonska2, G. Broda2, B. Wyrzykowski1.
1Medical University in Gdansk, Department of Hypertension and
Diabetology, Gdansk, Poland; 2Institute of Cardiology, Warsaw,

Poland

Purpose: The contribution of elevated blood pressure (BP) to cardiovascular risk
is widely recognized. Arterial hypertension (AH) and its complications are among
the most frequent reasons for medical assistance and hospitalization. It also rep-
resents one of the most important health and social problems in Poland. The
unawareness of BP leads to the smaller efficacy of prevention and treatment of
AH. To gain the epidemiological situation in Poland regarding AH several repre-
sentative surveys were conducted.
Methods: The data presented are based on four nationwide surveys on a repre-
sentative sample of adult Poles: NATPOL 1994 (2.080 respondents; limited only
to a questionnaire), NATPOL 1997 (1.667 persons; a questionnaire and 3 mea-
surements of BP on one visit), NATPOL 2002 (3.051 persons; a questionnaire
and 3 BP readings – repeated on three separate occasions, if necessary) and
WOBASZ 2005 (13.545 persons; a questionnaire and 3 BP readings – repeated
on three separate visits, if necessary). In all studies, except for other questions,
respondents were asked the same question: "Do you know your own BP?".
Results: The awareness of one’s own BP decreased from 1994 to 2002 and then
slightly increased in 2005. In the four surveys the BP awareness among men
was 65% (1994), 60% (1997), 54% (2002) and 59% (2005); among women the
corresponding numbers were: 77%, 71%, 64% and 69%. The awareness of BP
differed according to the education level of respondents and place of residence. It
was significantly better among higher educated compared to lower educated per-
sons [secondary or higher educated: 75% (1994), 74% (1997), 68% (2002) and
73% (2005); primary educated: 68% (1994), 59% (1997), 51% (2002) and 56%
(2005)]. We also observed significantly better BP awareness among respondents
from large cities [72% (1994), 73% (1997), 67% (2002) and 70% (2005)] than from
small cities or villages [73% (1994), 64% (1997), 67% (2002) and 61% (2005)].
Conclusions: The significant and rapid decrease in the awareness of own blood
pressure was observed among adult Poles in the years 1994-2002 i.e. during the
first decade of transition into market economy. Then, a slight increase in 2005,
nearly reaching the levels from 1997, was noted. Constantly the awareness of
blood pressure was much worse in men than in women, in lower educated per-
sons and in residents of small cities and villages. These results, being most sig-
nificant in people representing lower social status, emphasise the need for inten-
sification of preventive measures.

SECONDARY PREVENTION: INTERVENTIONS AND
OUTCOMES

P1503 HIV-infected status is associated with an increased
recurrence of acute coronary syndrome. Final results
of long term follow up in the PACS-HIV study

F. Boccara1, M. Mary-Krause2, E. Teiger3, S. Lang1, F. Beygui4,
P.G. Steg5, C. Funck-Brentano6 , M. Slama7, D. Costagliola2,

A. Cohen1. 1AP-HP - Hospital Saint Antoine, Paris, France; 2University Pierre &
Marie Curie (UPMC), Paris, France; 3AP-HP - University Hospital Henri Mondor,
Interventional Cardiology Unit, Department of Physiology, Creteil, France;
4AP-HP - Hospital Pitie-Salpetriere, Department of Cardiology, Paris, France;
5AP-HP - Hospital Bichat-Claude Bernard, Department of Cardiology, Paris,
France; 6AP-HP - Hospital Pitie-Salpetriere, Paris, France; 7AP-HP - Hospital
Antoine-Beclere, Department of Cardiology, Clamart, France

Purpose: The PACS-HIV study was designed to determine the 3-year prognosis
of acute coronary syndrome (ACS) in HIV-infected patients (HIV+) as compared
to HIV-uninfected patients (HIV-) in a prospective observational study. We report
here the long term 3-year follow-up.
Methods: We enrolled consecutively 103 HIV+ and 197 HIV- patients with a first
episode of ACS matched for age (± 5 years), sex, and type of ACS. The primary
endpoint was the rate of major adverse cardiac and cerebral events (MACCE),
comprising cardiac death, recurrent ACS, recurrent coronary revascularization,
and stroke.
Results: The mean age at enrolment was 49.0±9.4 years and 94% were men. At
admission, coronary risk factors were well balanced between the 2 groups except
for a higher rate of illicit drug used and hypertriglyceridemia in the HIV+ group.
The GRACE risk score was low and not different (82±18 versus 85±19, P=0.18).
The extent and severity of angiographic coronary artery disease did not differ
between groups at the index ACS. Multivessel disease was present in 41 (41%)
HIV-infected and in 76 (39%; P=0.96) HIV-uninfected patients. MACCE at 3-year
are depicted in the Table. Stratified multivariable Cox model showed that the only
factor associated with the recurrence of ACS was HIV status with HR 7.9 for HIV+
versus HIV- (95% CI, 1.2-50.6, P=0.03).

MACCE at 36-months follow up

HIV-infected HIV-uninfected Univariate
group group Hazard ratio

(n=103) (n=195) [95% CI]*

Major adverse cardiac and cerebral events 17 (16.8† ) 29 (15.1†) 1.4 [0.7-2.6]
Cardiovascular death 2 (3.0†) 3 (1.6†) 2.0 [0.4-9.9]
Recurrent acute coronary syndrome 12 (11.9† ) 11 (5.8†) 3.4 [1.3-8.8]
Recurrent coronary revascularization 12 (11.8† ) 24 (12.6†) 1.1 [0.5-2.2]
Stroke 0 (0.0†) 3 (1.0†) _
Target lesion revascularization 8 (7.8†) 17 (9.0†) 0.9 [0.4-2.1]
Target vessel revascularization 11 (10.8† ) 20 (10.5†) 1.1 [0.5-2.3]

*CI: Confidence interval. Values expressed as n (%). †Kaplan-Meier estimates.

Conclusions: At long-term follow-up, HIV-infected patients had a higher rate of
ACS recurrence, despite similar coronary risk factors, clinical, and angiographic
features at baseline of a first episode of ACS as compared to HIV-uninfected
patients.

P1504 Exercise training vs. PCI/stenting in stable coronary
artery disease: long term effects on
antiatherosclerotic mediators

M.D.W. Von Roeder1 , V. Adams1, C. Walther1, S. Erbs1, A. Linke1,
R. Hambrecht2, G. Schuler1, S. Moebius-Winkler1 . 1University of

Leipzig, Heart Center, Department of Internal Medicine and Cardiology, Leipzig,
Germany; 2Hospital Links der Weser, Department of Cardiology and Angiology,
Bremen, Germany

Background: In patients with stable coronary artery disease (CAD) regular exer-
cise training (ET) can improve the patient’s endurance, symptoms and myocardial
perfusion as compared to medical treatment. Beside this the rate of cardiovascu-
lar events can be reduced.
The antiatherosclerotic hormone adiponectin is produced by the adipose tissue
and improves endothelial dysfunction. Patients with CAD exhibit an adiponectin
deficiency.
Aim of this study was to investigate the long term influence of regular ET com-
pared to PCI/stenting on antiatherosclerotic and endothelial factors in patients
with stable CAD.
Method: 103 patients with CAD and proven exercise induced ischemia were ran-
domly assigned to a training (T, n=57) and a PCI/stenting (S,n=46) group. Both
groups received optimized medical treatment. At the beginning and at 6, 12 and
24 month the serum concentration of adiponectin, ICAM and VCAM was evalu-
ated. In addition the mRNA expression of the adiponectin type I receptor in leu-
cocytes was quantified.
Results: The event free survival after two years was 63% in the training-group
vs. 40% in the group with PCI/stenting (p=0.037). After 6 month of training pa-
tients in the training group showed a significant increase (1.5 fold baseline) of
adiponectin concentration as compared to the control group (p<0.05). The con-
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centration remained increased at 12 and 24 month. Beside this an increase of
the type I adiponectin receptor at 6 month in both groups with further increase at
12 and 24 month (p<0.05 vs. baseline, p not significant T vs. S) was detected.
The VCAM concentration in the training group decreased by 10% (12 + 24 month,
p<0.05 vs. baseline). Measuring ICAM showed neither significant differences be-
tween the two groups nor between the different time-points.
Conclusion: Regular exercise training additional to an optimized medical treat-
ment leads to a significant increase in circulating adiponectin levels in patients
with coronary artery disease as compared to PCI/stenting. This remains in-
creased even in the long term outcome of 2 years.

P1505 Impact of diabetes on LDL-cholesterol target
achievement in patients with cardiovascular disease
in clinical practice in Europe and Canada: results of
the dyslipidemia international study

A.K. Gitt1, L. Leiter2, P. Lundman3 , H. Drexel4, J. Ferrieres5,
J.R. Gonzalez-Juanatey6 , T. Pedersen7, K.K. Thomsen8 , D. Wood9,
J.P. Kastelein10. 1Herzzentrum Ludwigshafen, Institut f. Herzinfarktforschung
Ludwigshafen an der Univ. Heidelberg, Ludwigshafen am Rhein, Germany;
2UHN - University of Toronto, Toronto, Canada; 3Karolinska Institute, Department
of Clinical Science and Education, Section of Cardiology, Stockholm, Sweden;
4Academic Hospital, Department of Interventional Cardiology, Feldkirch, Austria;
5University Hospital of Toulouse - Rangueil Hospital, Department of Cardiology
B, Toulouse, France; 6University Clinical Hospital of Santiago de Compostela,
Department of Cardiology, Santiago de Compostela, Spain; 7Oslo University
Hospital, Oslo, Norway; 8Sydvestjysk Hospital, Department of Cardiology,
Esbjerg, Denmark; 9Imperial College London, London, United Kingdom;
10Academic Medical Center, Amsterdam, Netherlands

Background: Chronic statin treatment is well established for patients with dys-
lipidemia and high risk for subsequent cardiovascular events and its use is
widespread. Patients with documented cardiovascular disease (CVD) and dia-
betes are at extraordinary risk for subsequent events. Little is known about the
impact of co-existing diabetes on achievement of recommended lipid targets in
CVD patients in clinical practice.
Methods: Between June 2008 and February 2009, 2,987 primary care physi-
cians, cardiologists, endocrinologists and internists in 11 European countries and
Canada enrolled 22,063 consecutive statin-treated outpatients into DYSIS (Dys-
lipidemia International Study) to assess the prevalence of dyslipidemia while on
chronic statin treatment. ESC recommendations were used to classify patient’s
risk and define the LDL-C goal. We compared the level of LDL-C goal achieve-
ment of CVD patients with and without diabetes.
Results: A total of 11,520 patients had known CVD, of whom 4471 (38.8%) had
diabetes mellitus. Patients with CVD + Diabetes were older, more often female,
more often were obese and more often reported sedentary lifestyle. They had a
higher prevalence of heart failure than patients without diabetes. Diabetics were
more likely to be treated with simvastatin as with other statins. Patients with CVD
and Diabetes more often reached the guideline recommended target of LDL-Chol
< 100 mg/dl in clinical practice. The co-morbidity of diabetes in CVD was an
independent predictor of LDL-Chol goal achievement (OR 1.39, p<0.01).

CVD + Diabetes CVD w/o Diabetes p-value
n=4,471 (38.8%) n=7,039 (61.2%)

Age (years) 69 68 <0.01
Female Gender 32.7% 30.7% <0.05
BMI ≥30 kg/m2 44.9% 24.8% <0.01
Ischemic heart disease 46.1% 34.5% <0.01
Cerebrovascular disease 21.5% 18.6% <0.01
Peripheral artery disease 27.1% 17.6% <0.01
Heart Failure 23.1% 14.8% <0.01
Sedentary Lifestyle 58.5% 47.4% <0.01
Statin = Simvastatin 49.9% 46.7% <0.01
Ezetimibe 12.3% 11.9% 0.56
LDL-Chol at goal (<100 mg/dl) 62.0% 55.8% <0.01

Conclusion: Patients with CVD and diabetes were more likely to reach the rec-
ommended LDL-goal as compared to patients without diabetes. Within CVD, dia-
betes was an independent predictor with a 39% higher chance to reach LDL-C <

100mg/dl in clinical practice.

P1506 Blood pressure related risk for vascular events and
mortality differs according to localization of vascular
disease and presence of type 2 diabetes mellitus

J.A.N. Dorresteijn1, W. Spiering1, Y. Van Der Graaf2,
F.L.J. Visseren1. 1University Medical Center Utrecht, Department of

Vascular Medicine, Utrecht, Netherlands; 2University Medical Center Utrecht -
Julius Centre for Health Sciences and Primary Care, Utrecht, Netherlands

Background: Recent trials and observational studies have challenged the notion
that "lower is better" for blood pressure in relation to vascular events and mor-
tality in patients with vascular disease or type 2 diabetes mellitus, while practice
guidelines currently recommend to lower blood pressure to below 130/80 mmHg
in these patient groups.

Purpose: To assess the effect of systolic blood pressure (SBP) level on the oc-
currence of cardiovascular events and mortality in patients with coronary artery
disease, cerebrovascular disease, peripheral artery disease or type 2 diabetes
mellitus.
Methods: 5,054 Patients with symptomatic vascular disease or type 2 diabetes
mellitus enrolled in the Secondary Manifestations of ARTerial disease (SMART)
study were followed-up for the occurrence of new vascular events (i.e. myocardial
infarction, stroke or vascular death) and all-cause mortality.
Results: During a median of 4.8 years (interquartile range 2.4-7.7 years), 657
patients experienced a new vascular event and 652 died. There was no evidence
of a U or J-shaped association between SBP level and vascular events and mor-
tality. In patients with cerebrovascular disease each 10 mmHg increase in SBP
was associated with a 22% increased risk for vascular events (95%CI 0%-50%)
and a 35% increased risk for mortality (95%CI 6%-72%). In contrast, indifferent
effects were observed in subjects with coronary artery disease, peripheral artery
disease or type 2 diabetes mellitus.

Table 1. Hazard ratios per 10 mmHg increase in Systolic Blood Pressure (95% CI)

Mean All vascular events All-cause mortality
SBP (SD)

mmHg
# HR (95% CI) # HR (95% CI)

Events Events

Coronary artery disease (N=2289) 140 (18) 167 0.83 (0.67–1.02) 125 0.90 (0.69–1.16)
Cerebrovascular disease (N=955) 146 (19) 167 1.22 (1.00–1.50) 161 1.35 (1.06–1.72)
Peripheral artery disease (N=1159) 146 (19) 250 1.06 (0.89–1.26) 290 0.93 (0.79–1.09)
Type 2 diabetes mellitus (N=1328) 146 (19) 181 0.91 (0.74–1.11) 172 0.81 (0.65–1.01)

SBP, Systolic blood pressure; HR, Hazard ratio. Adjusted for age and gender, history of coronary
artery disease, history of cerebrovascular disease, history of peripheral artery disease, type 2
diabetes mellitus, use of blood pressure lowering medication, total cholesterol, HDL-cholesterol,
current smoking status and time-dependent regression dilution effects.

Conclusions: Lower SBP is associated with lower risk for vascular events and
mortality in patients with cerebrovascular disease, without evidence of a bottom
threshold within the range between 110 and 200 mmHg, but not in subjects with
coronary artery disease, peripheral artery disease or type 2 diabetes mellitus.

P1507 Evidence of cardiovascular therapy undertreatment in
patients with rheumatoid arthritis despite established
cardiovascular disease - a Danish nationwide register
study

J. Lindhardsen1 , O. Ahlehoff1, J.B. Olesen1, O.R. Madsen2,
C. Torp-Pedersen1 , G.H. Gislason1, P.R. Hansen1. 1Gentofte Hospital
- Copenhagen University Hospital, Department of Cardiology, Hellerup,
Denmark; 2Gentofte Hospital - Copenhagen University Hospital, Department of
Rheumatology, Hellerup, Denmark

Purpose: To examine whether RA patients receive the same cardioprotective
treatment after first time myocardial infarction (MI).
Methods: We identified all patients with a first time myocardial infarction (MI) in
the Danish National Patient Register from January 1st, 2002 to December 31st,
2009. Data from multiple Danish nationwide individual level registers including
pharmacy records was combined in order to establish previous use of CVD med-
ication, comorbidity and income at the time of MI. Patients with two diagnoses
of RA prior to MI were considered to be RA patients. The initiation of standard
care post-MI medication, i.e., statins, beta-blockers and platelet inhibitors as well
as other CVD therapy were determined by identification of a redeemed prescrip-
tion between the MI and 30 and 180 days post-MI, respectively. Odds ratios (OR)
for RA influence were obtained by multivariate logistic regression models includ-
ing gender, age, comorbidity and income. In addition, the impact of RA status on
time to treatment initiation was analysed in a framework of failure analysis with
competing risk (death) to examine the potential bias due to survival in redeeming
prescriptions.
Results: 98,454 MI patients (39.4% women) were discharged alive from who
1,113 were identified as RA patients (62.5% women). The proportion of patients
who received standard care medication within 180 days was reasonably high
(statins 80%, betablockers 82%, clopidogrel 70%, aspirin 79%).
Thirty days post-MI, RA patients were associated with significantly lower degree
of initiation of statins (OR 0.68 [0.57-0.82]), betablockers (OR 0.76 [0.63-0.91])
and aspirin (0.75 [0.63-0.90]), but not clopidogrel (OR 0.88 [0.75-1.04]). These
estimates, including statistical significance, were virtually unchanged at day 180.
Competing risk analyses supported the results from logistic regression with sub-
hazard ratios for RA patients being 0.81 [0.73-0.89] for statins, 0.86 [0.78-0.95]
for betablockers, 0.94 [0.86-1.03] for clopidogrel and 0.85 [0.77-0.94] for aspirin.
Conclusions: In this nationwide study of unselected patients with first time MI,
we observed a reduced propensity towards initiation of standard post-MI therapy
in RA patients. As post-MI treatment is more regulated than primary prevention,
an undertreatment of RA patients in this setting may suggest a general lower incli-
nation to commence cardiovascular therapy in these patients and thus contribute
to the increased CVD burden in RA. Whether this is a result of patient compliance
or the physicians’ decision, e.g., concerns of RA drug interactions, remains to be
explored.
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P1508 Survival and quality of life 25 years after coronary
artery bypass graft surgery

G.N. Viswanathan1, J. Kakarla2, C. Albers3, I. Haq3,
K. Balasubramaniam1 , A. Harper2, J.S. Skinner3, S. Odemuyiwa4,
P. Adams3, R. Hall5. 1Institute of cellular medicine, Newcastle

University, Newcastle upon Tyne, United Kingdom; 2Newcastle University,
Newcastle upon Tyne, United Kingdom; 3Newcastle upon Tyne Hospitals NHS
foundation trust, Newcastle upon Tyne, United Kingdom; 4Epsom Hospital,
Epsom, United Kingdom; 5Norfolk and Norwich University Hospital, Norwich,
United Kingdom

Coronary artery bypass graft surgery (CABG) improves survival and health re-
lated quality of life (HRQOL) after myocardial infarction (MI) up to 10 years. Long
term disease progression may worsen symptoms and HRQOL.
Methods: We followed 151 consecutive survivors of acute MI (aged ≤55 years),
for 25 years. CABG (n=91) and medical therapy (n=60) were offered at physi-
cian’s discretion. HRQOL was measured using Nottingham Health Profile (NHP)
questionnaire.
Results: Age, gender and diabetic status were similar between CABG and medi-
cal therapy groups. CABG group had better survival (years, 16.0±6.0 v 13.3±6.6,
p=0.04). HRQOL scores were consistently worse in CABG group p<0.05 (Table
1).

Figure 1. Kaplan Meier survival curves of patients with prior myocardial infarction, p=0.04.

Conclusion: CABG had better long-term survival but worse HRQOL compared
to medical therapy. Opportunities to enhance long term HRQOL need to be ex-
plored.

P1509 Enhanced cerebrovascular protective effects of
valsartan in high-risk hypertensive patients with
coronary artery disease: ancillary analysis of KYOTO
HEART study

J. Shiraishi1, T. Sawada2, M. Koide2, H. Yamada2, H. Matsubara2.
1Kyoto First Red Cross Hospital, Kyoto, Japan; 2Kyoto Prefectural University of
Medicine, Kyoto, Japan

Purpose: Effects of angiotensin II receptor blocker (ARB) on clinical outcomes
in hypertensive patients with coronary artery disease (CAD) have not been fully
investigated. Recently the KYOTO HEART Study has demonstrated that ARB,
valsartan add-on treatment prevents more cardio- cerebrovascular events than
conventional non-ARB treatment in high-risk hypertensive patients (Eur Heart J
2009; 30:2461). The purpose of the present sub-analysis was therefore to exam-
ine the valsartan add-on effects on cardio-cerebrovascular morbidity and mortality
in high-risk hypertensive patients with CAD.
Methods and results: In the KYOTO HEART Study, a total 3031 Japanese pa-
tients with uncontrolled hypertension (43% female, mean 66 years) were ran-
domized to either valsartan add-on group (n=1517) or non-ARB treatment group
(n=1514). The primary endpoint was a composite of defined cardio- or cere-
brovascular events. Median follow-up period was 3.27 years. In the present study,
accordingto the prior history of CAD at baseline, the study population was di-
vided into two groups (with CAD; n=707 and without CAD; n=2324), in which
primary endpoint events more frequently occurred in patients with CAD than pa-
tients without CAD (15.1% vs. 5.6%; HR 2.68, 95% CI 2.11-3.42). In the presence
of prior CAD, the patients with valsartan add-on treatment (n=355) had signifi-
cantly smaller prevalence of primary endpoints (11.3% vs. 19.0%; HR 0.59, 95%
CI 0.41-0.85), new occurrence or exacerbation of angina pectoris (3.9% vs. 8.0%;
HR 0.50, 95% CI 0.27-0.93), and stroke (1.4% vs. 4.3%; HR 0.33, 95% CI 0.12-
0.90) than those with non-ARB treatment (n=352). In contrast, in the absence
of prior CAD, although the patients with valsartan add-on treatment (n=1162) had
less prevalence of primary endpoints (3.7% vs. 7.6%; HR 0.49, 95% CI 0.34-0.70)

Abstract P1505 – Table 1. Median NHP scores

Energy Pain Emotional reaction Sleep Social isolation Physical mobility
Years Med Rx CABG Med Rx CABG Med Rx CABG Med Rx CABG Med Rx CABG Med Rx CABG

6 9.78* 19.06* 4.55 4.33 4.18 6.32 11.67 14.14 2.77 3.55 6.20 9.79
9 12.48 19.20 4.25 3.00 4.49 6.54 9.94 15.75 3.67 4.15 5.90 7.66
12 16.39 20.90 4.93 3.89 3.70* 9.86* 11.85* 25.52* 2.23 6.33 5.84 10.66
15 9.37 15.20 5.94 7.17 4.08* 10.20* 10.06* 15.81* 2.19 4.19 8.10 11.20
20 6.75* 18.35* 5.22 12.07 1.71* 8.13* 12.57 21.70 1.83 4.23 11.95 10.93
25 6.26 13.71 4.12 5.83 3.35 8.13 10.59 15.02 1.69 4.89 21.77 11.00

HRQOL was measured using Nottingham Health Profile (NHP) questionnaire. Scores range from 0 (best HRQOL) to 100 (worst HRQOL) for each domain. MedRx: medical therapy. *P<0.05.

than those with non-ARB treatment (n=1162), valsartan add-on effects on angina
pectoris as well as stroke were not significant. Mean blood pressure during the
follow-up period did not differ significantly among the study subgroups.
Conclusions: Irrespective of prior CAD, valsartan add-on treatment prevented
more cardio- cerebrovascular events than conventional non-ARB treatment in
high-risk hypertensive patients. In addition, valsartan add-on treatment conferred
not only anti-anginal effect but also stroke prevention only in hypertensive patients
with prior CAD.

P1510 Failure to attain low density lipoprotein cholesterol
goal <70 mg/dL and loss of extra clinical benefit in
very high risk stable coronary patients: a three year
follow-up

L. Rallidis1, C. Kotakos1, C. Varounis1 , V. Sourides1,
A. Charalampopoulos2 , C. Papadopoulos1 , T. Apostolou1, M. Anastasiou-
Nana1. 1Attikon University Hospital, Athens, Greece; 2General Hospital of Nikea,
Piraeus, Greece

Purpose: An optional target of low density lipoprotein cholesterol (LDLc) <70
mg/dL (1.8 mmol/L) has been proposed in very high risk patients with coronary
heart disease (CHD). The aim of this study was to investigate the proportion of
these patients who achieve the optional LDLc goal, the factors that influence the
success rate and the impact on their prognosis.
Methods: We enrolled 1337 consecutive patients with stable CHD. Fasting lipids
were determined and all cardiovascular events were recorded during a median
follow-up of 33 months.
Results: The majority (86.5%) of patients were taking lipid-lowering medication,
mainly statins, but only 50.6% had LDLc levels <100 mg/dL (2.6 mmol/L). Very
high risk patients were considered 941 (70.4%) patients and only 15.1% of them
had LDLc levels <70 mg/dL (1.8 mmol/L). In multivariate analysis, the use of
intensive lipid-lowering medication (decrease of LDLc levels >50%) was asso-
ciated with 12-fold (95% confidence interval [CI]: 6.98-20.76, p<0.001) higher
possibility in achieving the LDLc target of <70 mg/dL (1.8 mmol/L). Multivariate
Cox regression analysis showed that among 562 very high risk patients, LDLc
levels <70 mg/dL (1.8 mmol/L) were independent predictors of all cardiovascular
events (hazard ratio: 0.35, 95% CI: 0.13-0.96, p=0.041). The figure shows the
event free cardiovascular event rate during the follow-up period according to the
LDLc goal of <70 mg/dL (1.8 mmol/L) among very high risk patients with stable
CHD.

Figure1

Conclusions: The vast majority of very high risk patients does not achieve the
optional goal of LDLc <70 mg/dL (1.8 mmol/L) and this is translated into loss
of clinical benefit. Therefore, it is imperative for the physicians to titrate carefully
statins’ dose until the target is achieved.

P1511 A new metabolic risk score to predict short-term
outcome after an acute coronary syndrome

H. Martins, S. Monteiro, F. Goncalves, P. Monteiro, M. Freitas,
L.A. Providencia. University Hospitals of Coimbra, Coimbra, Portugal

Background: Fatal and non-fatal events are common after an acute
coronary syndrome (ACS). Several scores have been developed to better predict
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post-ACS outcome; however, these scores are usually complex and difficult to
apply to a broad unselected ACS population.
Aim: To determine the ability of a new metabolic risk score to predict in-hospital
outcomes in ACS patients.
Population and methods: We studied 2124 consecutive patients admitted to
our coronary care unit with ACS. A new metabolic risk score (RS) was derived by
dividing in 5 percentiles admission C-reactive protein, Creatinine clearance, Age,
glycemia (Sugar), and Hemoglobin (C2ASH). The higher the risk carried by the
variable, the higher the percentile value. The sum of the 5 variables percentiles
yielded a 5 to 25 RS.
Results: Mean age was 67.53±12.42 years (67.2% males). Clinical follow-up
was available for all patients, with a mean duration of 36 months. Median C2ASH
value was 12.5. Patients were divided in two groups, according to the fact of being
alive (Group A – n=2041) or death (B – n=83) at hospital discharge.
Group B patients were older, had more prior heart failure, higher admission and
peak killip class, lower blood pressure, higher TIMI risk score (p=0.046), they
required more often Levosimendan and were less often in sinus rhythm at admis-
sion. They received less often beta-blockers, ACE-inhibitors and statins in the first
24h, but were more often early treated with diuretics. There were no differences
between groups regarding coronary anatomy, but group B patients were less often
completely revascularized; ST-elevation myocardial infarction was more common
in these patients, unlike unstable angina. They also had a lower left ventricular
ejection fraction. The best cut-off value for identifying high risk patients for in-
hospital death was 12.5 (69% sensitivity, 67% specificity). The area under yelded
by the C2ASH score for in-hospital mortality was 0.722, higher than that for the
GRACE (0.689) and TIMI (0.678) risk scores for our population.
Conclusion: The 5-variable simple to calculate C2ASH demonstrated a better
predictive accuracy for in-hospital mortality in ACS patients than GRACE and
TIMI, thus enabling the better identification of high-risk patients for worse early
outcome.

P1512 Effectiveness in primary care of low-dose
acetylsalicylic acid, clopidogrel and dual antiplatelet
therapy for the secondary prevention of coronary
outcomes

L.A. Garcia Rodriguez1, L. Cea-Soriano1, S. Johansson2 ,
H. Bueno3. 1Centro Español de Investigación Farmacoepidemiológ-

ica (CEIFE), Madrid, Spain; 2AstraZeneca R&D, Mölndal, Sweden; 3Department
of Cardiology, Hospital General Universitario "Gregorio Marañón", Madrid, Spain

Purpose: Low-dose acetylsalicylic acid (ASA) is recommended for prevention of
secondary cardiovascular events, with the addition of clopidogrel (dual antiplatelet
therapy [DAT]) in patients with acute coronary syndromes (ACS) or coronary
stents. However, there are limited data available on the long-term effectiveness
of these therapies in primary care. This study aimed to evaluate the risk of my-
ocardial infarction (MI) and coronary death in primary care patients treated with
ASA monotherapy, clopidogrel monotherapy or DAT following hospitalization for a
coronary event (MI, unstable angina or coronary percutaneous revascularization).
Methods: Two UK primary care databases (the General Practice Research
Database and The Health Improvement Network) were used to identify all indi-
viduals aged 50–84 years who had documented evidence of a hospitalization for
a coronary event, and who were alive 1 month after this event (N = 42 542). The
cohort was followed for a mean of 3.5 years. Individuals with a new diagnosis of
non-fatal MI (n = 1888) or a record of coronary death (n = 658) were identified and
all patient records were manually reviewed. Controls with no MI/coronary death
were sampled from the same study cohort (n = 10 000) and frequency-matched to
the cases by age, sex and calendar year. Nested case–control analysis was per-
formed to estimate the association between the different antiplatelet treatments
and the risk of MI/CHD death using unconditional logistic regression.
Results: The overall incidence of MI/coronary death was 17.3 per 1000 person-
years (95% confidence interval [CI]: 16.6–17.99); the incidence of non-fatal MI
was 12.8 per 1000 person-years (95% CI: 12.2–13.4) and the incidence of
coronary death was 4.5 per 1000 person-years (95% CI: 4.1–4.8). The risk of
MI/coronary death was significantly lower among current users of low-dose ASA
monotherapy (relative risk [RR]: 0.62; 95% CI: 0.52–0.74), clopidogrel monother-
apy (RR: 0.58; 95% CI: 0.42–0.82) or DAT (RR: 0.63; 95% CI: 0.49–0.82) com-
pared with patients not treated with antiplatelet drugs.
Conclusion: Patients discharged from hospital after a coronary event who re-
ceived treatment with ASA, clopidogrel or DAT in primary care have a lower risk
of MI/coronary death than patients not treated with antiplatelet drugs. Observed
treatment effects were similar with the different agents.

P1513 RESICARD prevention trial: a randomized multicentre
study comparing standard care with supervised
nurse-led therapeutic education. Results of a French
network of cardiac risk-factor correction

P. Assyag1, I. Boutron1, L. Boyer-Chatenet1 , M. Dalichampt1,
P.G. Steg2, G. Montalescot3 , A. Cohen-Solal4, C. Perdrix5, P. Ravaud6,
A. Cohen1. 1AP-HP - Hospital Saint-Antoine, Faculty of Medicine, Pierre & Marie
Curie Paris 6, Paris, France; 2Bichat Hospital, Paris, France; 3Pitié-Salpétrière,
Paris, France; 4Lariboisiere Hospital, Paris, France; 5La Roseraie, Aubervilliers,
France; 6Hotel-Dieu, Paris, France

Purpose: Conflicting results have been reported from home-based, nurse-led
cardiac prevention programmes, particularly in patients at low or intermediate
risk, compared with usual care or centre-based programmes. We sought to com-
pare the impact on modifiable cardiac risk factors (RFs) of a supervised nurse-led
therapeutic education programme involving planned visits to a "House of Educa-
tion" vs standard care in patients discharged after an acute coronary syndrome
(ACS).
Methods: The RESICARD-prevention trial is a multicentre parallel group random-
ized controlled trial of 502 patients discharged after an ACS with at least one of
the following cardiovascular RFs: active and current smoking, sedentary lifestyle,
obesity or overweight. Patients were randomized in the RESICARD-prevention
program a supervised nurse-based therapeutic education program (n= 245) or
in the usual care group (n=247) based on standard unplanned but regular vis-
its to GPs and/or ambulatory cardiologists. Blinding was not feasible in this trial.
The primary endpoint was composite endpoint defined as correction of at least
one of the above-mentioned CRF at one year follow-up. All analyses were done
according to the intention-to treat principle.
Results: Of the 492 patients enrolled (mean age 56.9±10.9, 84% male), 250
(50.8%) had 1 RF, 189 (38.4%) had 2, and 53 had 3 (10.8%). There were no sta-
tistically significant differences between groups in the primary composite endpoint
(adjusted OR 1.27, 95% CI 0.83–1.95); and in the secondary endpoints: smoking
cessation (adjusted OR 0.97, 95% CI 0.59–1.58); weight reduction (adjusted OR
1.14, 95% CI 0.73–1.79); physical activity (adjusted OR 1.28, 95% CI 0.78–2.08).
The groups did not differ at one year in terms of health-related quality of life (QoL)
score; in mental QoL score; or the questionnaire on disease knowledge score.
Conclusion: The RESICARD-prevention programme did not achieve any signif-
icant reduction in modifiable cardiovascular RF levels despite a reinforced and
structured follow-up through planned visits to a dedicated House of Education,
compared with standard ambulatory care.

P1514 Apolipoprotein A-I induction therapy is associated
with reduction in inflammatory biomarkers: potential
implications for functionality of high-density
lipoproteins

S.J. Nicholls1, A. Gordon2, J. Johansson2 , C.M. Ballantyne3,
J.J.P. Kastelein4, N.C.W. Wong2, M. Borgman1, K. Wolski1,

S.E. Nissen1. 1Cleveland Clinic Foundation, Cleveland, 2Resverlogix
Corporation, San Francisco, 3Baylor College of Medicine, Houston, United
States of America; 4Academic Medical Center, Amsterdam, Netherlands

Background: High-density lipoproteins (HDL) have been proposed to possess
anti-inflammatory properties. The effect of apolipoprotein (apo) A-I induction ther-
apy on inflammatory biomarkers has not been investigated.
Methods: In a phase 2 study increasing doses of an apoA-I inducer (RVX-208
100-300 mg daily) and placebo were administered for 12 weeks in statin-treated
patients with stable coronary artery disease to evaluate effects on lipid efficacy.
Factors associated with changes in CRP levels with RVX-208 were characterized.
Results: Administration of RVX-208 was associated with dose-dependent in-
creases in levels of apoA-I by 0.1-5.6%, HDL cholesterol by 3.2-8.3% and large
HDL particles by 11.1-21.1%. A non-significant dose-dependent reduction in CRP
by 13.0-22.0% was observed. A significant inverse relationship was observed
between changes in HDL cholesterol and CRP in RVX-208 treated patients (r=
-0.19, p=0.004). When RVX treated patients were stratified according to tertiles of
percent change in CRP, those with the greatest reduction in levels demonstrated
the greatest elevation in apoA-I (+5.6 vs +0.1%, p=0.004), HDL cholesterol (+7.7
vs +2.8%, p=0.02), and concentration of large HDL particles (+27.5 vs +3.9%,
p=0.003).
Conclusion: Administration of an inducer of apoA-I synthesis was associated
with reductions in inflammatory biomarkers in patients with greater increases in
HDL related parameters. This may reflect the generation of functional HDL par-
ticles with this therapy. The impact on extent and vulnerability of atherosclerotic
plaque remains to be determined.

P1515 A randomized controlled trial to test an intervention
to reduce pre-hospital delay time in patients
diagnosed with acute coronary syndrome (ACS)

M. Mooney1, G. Mckee1, F. O’Brien1, S. O’Donnell1, D. Moser2.
1Trinity College Dublin, Dublin, Ireland; 2University of Kentucky,

Lexington, United States of America

Introduction: Patient delay in seeking treatment for acute cardiac symptoms is
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the major factor that limits timely use of definitive therapies for acute coronary syn-
drome (ACS). The purpose of this multi-site Irish study was to determine whether
ACS patients randomised to intervention vs. control would have lower pre-hospital
delays if they subsequently had another ACS event.
Methods: A total of 1,947 patients (mean age 63.9±11.6 years; 72% male)
with confirmed ACS were recruited and randomised. Baseline pre-hospital delay
time was measured for all patients. Those randomised to the intervention group
were given a 30-minute individualised education session that focused on: moti-
vating behavioural change through education, addressing misconceptions about
heart disease and the development of an individualised action plan related to
pre-hospital delay for future use. The education was reinforced one month later
when those in the intervention group were telephoned. When patients from either
group were re-admitted to an emergency department with ACS symptoms, their
pre-hospital delay times were again measured. Data were analysed using using
repeated measures ANOVA on log transformed delay-time.
Results: Baseline comparisons between groups revealed no significant differ-
ences in pre-hospital delay time. Of the sample, 162 (16.6%) in the intervention
group and 126 (13.0%) in the control group were readmitted to an emergency de-
partment with a further ACS event. Those in the intervention group demonstrated
a significant decrease in delay time compared to both their own baseline and to
that of the control group (p=0.02; Figure 1).

Figure 1. Median delay times.

Conclusion: A simple, practical education programme for patients diagnosed
with ACS can reduce pre-hospital delay time in the event of further symptom
presentation.

P1516 Beta blocker therapy is associated with depressive
symptoms 12 months post percutaneous coronary
intervention

L.C. Battes. Erasmus MC, Rotterdam, Netherlands

Background: Beta blocker therapy may induce depressive symp-
toms, although current evidence is conflicting. We examined the association be-
tween beta blocker therapy and depressive symptoms in percutaneous coronary
intervention (PCI) patients and the extent to which there is a dose-response rela-
tionship between beta blocker dose and depressive symptoms.
Methods: Patients treated with PCI (N=685) completed the depression scale of
the Hospital Anxiety and Depression Scale 1- and 12 months post PCI. Informa-
tion about type and dose of beta blocker use was extracted from medical records.
Results: Of all patients, 68% (466/685) were on beta blocker therapy at baseline.
In adjusted analysis, beta blocker use at 1 month post PCI (OR:0.82; 95%CI:0.53-
1.26) was not significantly associated with depressive symptoms. At 12 months
post PCI, there was a significant relationship between beta blocker use and de-
pressive symptoms (OR:0.51; 95%CI:0.32-0.84), with beta blocker therapy as-
sociated with a 49% risk reduction in depressive symptoms. There was a dose-
response relationship between beta blocker dose and depressive symptoms 12
months post PCI, with the risk reduction in depressive symptoms in relation to a
low dose being 36% (OR: 0.64; 95% CI: 0.37-1.10) and 58% (OR: 0.42; 95% CI:
0.24-0.76) in relation to a high dose.

Conclusions: Patients treated with beta blocker therapy were less likely to ex-
perience depressive symptoms 12 months post PCI, with there being a dose-
response relationship with a higher dose providing a more pronounced protective
effect.

P1518 Symptoms of anxiety and depression after
percutaneous coronary intervention are associated
with decreased heart rate variability, impaired
endothelial function and inreased inflammation

P.S. Munk1, K. Isaksen1, K. Broennick2, M. Kurz3, N. Butt4,
A.I. Larsen5. 1Stavanger University Hospital, Department of Medicine,
Stavanger, Norway; 2Norwegian Center for Movement Disorders, Stavanger
University Hospital, Stavanger, Norway; 3Department of Neurology, Stavanger
University Hospital, Stavanger, Norway; 4University of Tromsø, Tromsø, Norway;
5Stavanger University Hospital & Institute of Medicine, University of Bergen,
Stavanger, Norway

Background: Depression and anxiety are prevalent risk factors for cardiac events
in patients with coronary artery disease. However, little is known about the patho-
physiological mechanisms responsible for this association.
Methods: Four weeks after successful revascularization by percutaneous coro-
nary intervention for angina pectoris or an acute coronary syndrome 94 patients
completed the Hospital Anxiety and Depression Scale (HADS), underwent ul-
trasound based measurement of endothelial function, assessment of heart rate
variability by 24-hour Holter registration and measurement of plasma levels of
C-reactive protein (CRP).
Results: Twenty-three patients showed a HADS-anxiety (HADS-A) score ≥8 and
19 patients had a HADS-depression (HADS-D) score ≥5. Those patients had
significant lower means of heart rate variability measures reflecting parasym-
pathetic activity (root mean square of differences between successive NN inter-
vals (rMSSD) and the percentage of differences between adjacent NN intervals
that are >50 msec (pNN50), impaired endothelial function (flow mediated dilation
(FMD)) and higher plasma levels of CRP compared to patients with normal HADS
scores (Table 1). Seven patients with a HADS-A score ≥8 had a cardiovascular
event, while there were six events in the group with normal HADS-A scores during
30±10 months follow-up (p=0.017).

Table 1

Normal HADS score HADS-A score ≥8 HADS-D score ≥5

rMSSD (ms) 40±19 23±14*** 20±9***
pNN50% 11±10 3±4*** 3±2***
FMD (%) 9±5 5±5** 4±4**
CRP 2.1±1.9 3.8±2.9* 3.8±2.9*

*p<0.05, **p<0.01, ***p<0.001.

Conclusions: Depressive and anxiety symptoms after revascularization for coro-
nary artery disease are prevalent and are associated with decreased parasympa-
thetic mediated heart rate variability, impaired endothelial function and increased
inflammation, potentially contributing to explain the association between anxiety
and depression and the increased risk for cardiac events in this patient popula-
tion.

P1519 Automated outreach for cholesterol-lowering
medication refill reminders

K. Reynolds1, K.R. Green2, S.S. Vansomphone3 , R.D. Scott4,
T.C. Cheetham3. 1Kaiser Permanente Southern California,
Pasadena, United States of America; 2Kaiser Permanente SCPMG,

Pasadena, United States of America; 3Kaiser Permanente Pharmacy Analytical
Service, Downey, United States of America; 4Kaiser Permanente Medical Center,
West LA, United States of America

Purpose: Considerable evidence indicates that control of risk factors in patients
with cardiovascular disease can have a great impact on reducing risk of subse-
quent cardiovascular morbidity and mortality. Many patients with cardiovascular
disease, however, have suboptimal adherence to prescribed medications. This
study was conducted to test the effectiveness of an automated telephone re-
minder intervention to improve adherence to medications to lower cholesterol
among adults with cardiovascular disease in a large, diverse integrated health-
care system.
Methods: All participants were 18 years of age and older identified from a cardio-
vascular disease case-identification database. Participants had a prescription for
a cholesterol-lowering agent overdue for refill between 2 weeks and 6 weeks. Par-
ticipants were randomly assigned to either an automated telephone outreach or
a control group (usual care). The outreach consisted of an automated telephone
call that instructed the member to order a refill for their overdue prescription by
calling the number on their medication bottle or by using an online refill system.
The primary outcome was refill rate at 2 weeks among the two groups. We further
examined refill rates at 2 weeks according to duration of being overdue (2 weeks
to 4 weeks and 4 weeks to 6 weeks).
Results: The number randomized over 3 months was 15,254 in the control group
and 15,356 in the outreach group. The refill rate at 2 weeks was 21.5% (n=3,309)
in the control group and 27.8% (n=4,318) in the outreach group (absolute dif-
ference 6.3%; p<0.001). Refill rates at 2 weeks were higher in participants who
were 4 to 6 weeks overdue (absolute difference between outreach and control
group 7.0%; p<0.0001) versus those who were 2 to 4 weeks overdue (absolute
difference between outreach and control group 5.8%; p<0.001).
Conclusions: This low-cost outreach intervention of automated prescription refill
reminders resulted in a significant increase in refill rates. Further analyses will
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examine the relationship between demographic and clinical factors and refill rates
as well as mean cholesterol levels and medication adherence and persistence in
this population.

P1520 Risk factors control, treatment of atherothrombosis
and habits of life in the secondary preventions of
cardiovascular disease

E. Gonzalez Cocina1, M.A. Ulecia Martinez2, J. Caballero Gueto3,
M. Lagares Carvallo4, E. Otero Chulian4, M. De Mora Martin5,

A. Lopez Granados3 , E. Vazquez De Castroviejo6, A. Martinez Martinez7,
A. Martin Santana8. 1Hospital Costa del Sol, Marbella-Malaga, Spain; 2Hospital
Clinico, Granada, Spain; 3University Hospital Reina Sofia, Cordoba, Spain;
4Puerta del Mar University Hospital, Cadiz, Spain; 5Regional University Hospital
Carlos Haya, Malaga, Spain; 6Hospital de Jaen, Jaen, Spain; 7Hospital Virgen
del Rocio, Sevilla, Spain; 8Hospital de Jerez, Jerez, Spain

Purpose: The aim was to determine the annual rate of cardiovascular events
in an outpatient population with established cardiovascular disease or multiple
atherothrombotic risk factors and their relationship to sociodemogrphic and clini-
cal variables
Methods: The PREVENT-A is a prospective epidemiological study to determine
the occurrence of cardiovascular events in 1032 patients with symptomatic car-
diovascular disease (94,5%) or multiple risk factors (5,5%) in a region of southern
Spain. The primary endpoint was the occurrence of cardiovascular death (CVD),
nonfatal myocardial infarction (NFMI) or stroke and combined endpoint (MACE),
one year follow-up.
Results: Since January 2008, results were obtained in 1032 patients (72.4%
men) with a mean age of 67.2 years (SD: 9.4) years. The annual rate of CVD,
NFMI and stroke was 1.7%, 31.6% and 30.7% respectively and 35% for combined
endpoint (MACE). The events rates increased with the number of symptomatic ar-
terial disease locations, ranking from 22,0% for patients with multiple risk factors
to 32,3%, 32,9% an 43,8% for patients with 1, 2 and 3 o more sumptomatic arte-
rial disease location (p: 0,03).
Patients were generaly adecuate treatment with antihypertensive drugs (97%),
antipletelet agents (95%) and statins (88,9%). Hypertension, diabetes and hy-
percholesterolemia was controlled in 25,1%, 56,1% and 50,9%, respectively ac-
cording to the current recomendation for secondary prevention. Statistically sig-
nificant differences were observed in the control of diabetes and the presence of
combined endpoint (55.9 vs 66.7% vs, P <0.05) but not in the control of blood
pressure, dyslipidemia and abdominal obesity.
The MACE rate was significantly more frequent in smokers (36.5% vs 27.1%,
p=0.002). Moderate alcohol consumption and physical exercise regularly were
significantly more frequent in patients without events (14.6% vs 8.8%, p=0.008)
and (51.0% vs 38.2%, p=0.0002). There were no differences in educational at-
tainment and field of residence between patients with and without events
Conclusions: In this study in southern Spain in most patients with atheroscle-
rotic coronary disease, there was a high annual rate of ischemic events: these
rates increase in close association with polyvascular disease, smoking and poorly
controled diabetes and decrease with exercise and moderate alcohol drinking.
Despite the use of risk reduction interventions, ideal secondary prevention od is-
chemic events has not been achieved Thus, additional efforts to modify the habits
of life in this population should be achieved

P1521 The factors that influence pre hospital delay time in
acute coronary syndrome patients

G. Mckee1, M. Mooney1, S. O’Donnell1, F. O’Brien1, D. Moser2.
1Trinity College, Dublin, Ireland; 2University of Kentucky, Lexington,
United States of America

Introduction: The recent literature indicates that the time taken from symptom
onset to presentation to hospital with acute coronary syndrome (ACS) symptoms
varies greatly and ranges from 1.5-16 hours. Pre-hospital delay time has changed
little over time and there are many factors that influence it. The purpose of the
study was to ascertain the main factors that continue to influence pre-hospital
delay time.
Methods: This cross-sectional Irish study was a component part of a multi-site
RCT examining the impact of an intervention on pre-hospital delay time. Data
were collected using questionnaires and patient interview, which were confirmed
against patients’ notes. Data were analysed using PASW version 18. Multiple
regression was used to determine predictors of delay time (transformed) from
among sociodemographic (i.e., age, gender, marital status, education level, em-
ployment status, medical insurance), clinical (i.e., history of AMI, bypass surgery,
angioplasty, diabetes, hypercholesterolemia, hypertension, family history of heart
disease), symptom (i.e., symptoms experienced during their ACS event), and cog-
nitive (i.e., knowledge, attitudes and beliefs about heart disease, symptoms and
how to respond to symptoms) predictors.
Results: 1,947 patients who had a recent ACS event were enrolled in the study.
Of these 28.1% had an STEMI; 36.3% NSTEMI; and 35.5% had unstable angina.
The mean age was 63.9±11.6 years, BMI was 27.5±4.7 kg/m2 and 72% were
male. Median delay time was 4.2 hours (25th percentile, 1.67 and 75th per-
centile, 18.9 hours). No sociodemographic factor predicted delay time. History of
bypass surgery (p=0.04) and hypercholesterolemia (p=0.04) predicted longer de-

lay times. While patients’ whose ACS event was a STEMI (p<0.001) had shorter
delays than those with non-STEMI or unstable angina. Patients with more accu-
rate or better attitudes had shorter delays (p<0.001). Presence of the follow-
ing symptoms during the patient’s ACS event predicted shorter delays: chest
pain or pressure (p<0.01), shortness of breath (p=0.022), dizziness (p<0.001),
dread (p<0.001), sweating (p=0.03) and fatigue (p<0.001). Patients who had a
headache during their ACS event experienced longer delays (p=0.026).
Conclusion: The identification of the factors, particularly the modifiable factors
that influence pre-hospital delay is important so that strategies can be developed
to address these deficits and further reduce pre hospital delay time.

P1522 Do cardiovascular patients with multivascular disease
constitute an important clinical subgroup?

J. Greenhalgh1, A. Boland1, A. Bagust1, R. Dickson1, M. Fisher2.
1University of Liverpool, Liverpool, United Kingdom; 2Royal
Liverpool University Hospital, Liverpool, United Kingdom

Purpose: NICE recognises patients with multivascular disease (MVD) as distinct
from patients with atherosclerotic disease in a single vascular bed. This distinc-
tion is not reflected in cardiovascular drugs trials or clinical practice. We report
the data analyses underpinning NICE’s ground-breaking guidance on the use of
clopidogrel.
Methods: As part of a multiple technology appraisal, we asked the manufacturer
of clopidogrel to reclassify CAPRIE trial patients (n=19,185) into those with dis-
ease in a single vascular bed (myocardial infarction [MI] only, ischaemic stroke
[IS] only or peripheral arterial disease [PAD] only) or those with disease in more
than one vascular bed (MVD).
Results: Distinguishing between patients (single disease versus MVD) changes
the risk of future IS or MI for different patient groups (Table 1). Future IS risk for
IS only patients remains stable, but is reduced for patients with MI or PAD; future
MI risk for MI only patients remains stable, for patients with IS or PAD the risk is
reduced. The risk of IS or MI for MVD patients is much greater than for the MI, IS
or PAD groups.

Table 1 Changing risk of IS and MI

CAPRIE patient group Original published New* IS rate % using data from
IS rate % manufacturer

Qualifying event Clopidogrel Aspirin New classification Clopidogrel Aspirin

Ischaemic stroke (IS) 9.74 10.57 IS only 9.03 9.54
Myocardial infarction(MI) 1.34 1.33 MI only 0.98 1.00
PAD 2.51 2.54 PAD only 2.20 1.62

MVD 6.14 7.13

New* MI rate % using data from
manufacturer

Ischaemic stroke (IS) 1.36 1.59 IS only 1.01 0.84
Myocardial infarction (MI) 5.19 5.51 MI only 4.53 5.18
PAD 2.11 3.34 PAD only 1.18 1.78

MVD 3.96 5.27

PAD = peripheral arterial disease; MVD = multivascular disease. *After creation of MVD popula-
tion.

Conclusions: MVD patients are at increased risk of future vascular events; re-
analysis of other trials is likely to deliver similar results. How the MVD group is
defined is important. The clinical community should discuss how definition(s) of
MVD can be agreed and how patients with MVD can be appropriately assessed
in trials.

P1523 One-year cardiovascular ischemic event rates in high
risk outpatients in southern Spain: The PREVENT-A
registry

E. Gonzalez Cocina1, M.A. Ulecia Martinez2, J. Caballero Gueto2,
E. Otero Chulian3, M. Lagares Carballo3, M. De Mora Martin4,

A. Martinez Martinez5, A. Lopez Granados6, E. Vazquez De Castroviejo7,
A. Martin Santana8. 1Hospital Costa del Sol, Marbella-Malaga, Spain; 2Hospital
Clinico, Granada, Spain; 3Puerta del Mar University Hospital, Cadiz, Spain;
4Regional University Hospital Carlos Haya, Malaga, Spain; 5Hospital Virgen
del Rocio, Sevilla, Spain; 6University Hospital Reina Sofia, Cordoba, Spain;
7Hospital de Jaen, Jaen, Spain; 8Hospital General de Jerez, Jerez, Spain

Purpose: The aim was to determine the annual rate of cardiovascular events
in an outpatient population with established cardiovascular disease or multiple
atherothrombotic risk factors and their relationship to sociodemogrphic and clini-
cal variables
Methods: The PREVENT-A is a prospective epidemiological study to determine
the occurrence of cardiovascular events in 1032 patients with symptomatic car-
diovascular disease (94,5%) or multiple risk factors (5,5%) in a region of southern
Spain. The primary endpoint was the occurrence of cardiovascular death (CVD),
nonfatal myocardial infarction (NFMI) or stroke and combined endpoint (MACE),
one year follow-up.
Results: Since January 2008, results were obtained in 1032 patients (72.4%
men) with a mean age of 67.2 years (SD: 9.4) years. The annual rate of CVD,
NFMI and stroke was 1.7%, 31.6% and 30.7% respectively and 35% for com-
bined endpoint (MACE).
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Of the baseline variables analyzed, BMI and waist circumference were signifi-
cantly higher in patients with MACE (29.8 vs. 29.3, p=0.04) and (105.4 vs 101.2;
p: 0.02): Vascular interventions were more frequent among patients with MACE
both at baseline and during follow-up (47.2% vs 36, 0%, p=0.0006). Statistically
significant differences were observed in the control of diabetes and the presence
of combined endpoint (55.9 vs 66.7% vs, P<0.05) but not in the control of blood
pressure, dyslipidemia and abdominal obesity.
The MACE rate was significantly more frequent in smokers (36.5% vs 27.1%,
p=0.002). Moderate alcohol consumption and physical exercise regularly were
significantly more frequent in patients without events (14.6% vs 8.8%, p=0.008)
and (51.0% vs 38.2%, p=0.0002). There were no differences in educational at-
tainment and field of residence between patients with and without events
Age >68 years was associated with an increased risk of CVD, OR: 0.108 (95%
CI 0.025 to 0.474, p=0.003) and MACE, OR: 0.887 (95% CI: 0.832 to 0.946,
p=0.0003). Between smokers/ex-smokers had a higher risk of NFMI and stroke.
OR: 1.80 (95% CI: 1.31 to 2.47, p=0.001 and OR: 1.88 (95% CI: 1.369 to 2.581,
p=0.0005) Patients are not consumers of alcohol had almost twice the risk of
NFMI and stroke. OR: 1.880 (95% CI: 1.190 to 2.996, p=0.007) and OR: 1.947
(95% CI: 1.220 to 3.106, p=0.005).
Conclusions: In this study in southern Spain in most patients with atherosclerotic
coronary disease, there was a high annual rate of ischemic events in relation to
age, smoking, prior vascular interventions and inadequate control of diabetes. We
observed a protective effect of moderate alcohol consumption.

P1524 Prognostic role of pVO2 in 2011 in an unselected
Italian population with cardiac disease

L.E. Pastormerlo1, P.G. Agostoni2, F. Cecaro3, E. Berton4,
R. Raimondo5, A.B. Scardovi6, C. Vigorito7, M. Piepoli8. 1High
School Sant’Anna, Pisa, Italy; 2Cardiology Center Monzino (IRCCS),

Milan, Italy; 3University of Ferrara, Ferrara, Italy; 4Institute for Maternal and
Child Health, IRCCS "Burlo Garofolo", Department of Cardiology, Trieste, Italy;
5Tradate Medical Center, Foundation Salvatore Maugeri, Tradate, Italy; 6Santo
Spirito Hospital, Department of Cardiology, Rome, Italy; 7University of Naples
Federico II, Naples, Italy; 8Guglielmo Da Saliceto Hospital, Department of
Cardiology, Piacenza, Italy

Purpose: Variables derived by cardiopulmonary exercise test, as peak oxygen
consumption (pVO2) and the slope of the relation between ventilation and carbon
dioxide production (VE/VCO2 slope), have been used to evaluate exercise toler-
ance in different heart disease patients groups. Both have been used as prog-
nostic indicators along the last twenty years, despite updates of disease manage-
ment. We aimed to confirm the role of pVO2 and VE/VCO2 slope as prognostic
indicators, at one year follow-up in an heterogeneous heart disease population
up-to-date treated; moreover we assessed the relation with possible confounding
factors like left ventricular ejection fraction (LVEF), age and co-morbidities affect-
ing exercise capacity.
Methods: We enrolled from January to June 2008, 466 consecutive patients,
who underwent maximal (goal RER >1.05) cardiopulmonary stress test in eight
different italian exercise laboratories; we aimed to assess the prognostic power of
pVO2 and VE/VCO2 slope at one-year follow-up, with a composite end-point of
all-cause mortality and hospitalizations. All patients underwent a careful clinical
and echocardiographic evaluation.
Results: Our population was composed by an heterogeneous group of cardiac
diseases: idiopathic dilatative cardiomyopathy (34%), ischaemic (45%), hyper-
tensive (7%), congenital (10%) and valvular (2%) heart disease, hypertrophic
cardiomyopathy (2%). Mean age was 60±17 years (range 9-91), males were
76%, mean LVEF was 39±12% (range 11-74), mean peakVO2 14.1±5 ml/kg/min
(range 4-41) and mean VE/VCO2 slope was 32±8 (range 19-66). At 360 days
follow-up we observed 65 events (54 hospitalizations and 11 deaths respectively).
At Kaplan Meier analysis pVO2 and VE/VCO2 slope (median values) predicted
the combinate end-point (p<0.01 at log Rank for both). At univariate analysis
LVEF, peakVO2, VE/VCO2 slope, age and different co-morbidities affecting exer-
cise capacity (renal failure, anaemia, diabetes, chronic obstructive pulmonary dis-
ease) were all predictors of events. At multivariate analysis pVO2, when adjusted
for age and co-morbidities, continued to hold an independent predictive value, to-
gether with LVEF. (HR 0.932, 95%CI 0.874-0.994, p=0.031 and HR 0.958, 95%CI
0.938-0.979, p<0.001 respectively). Conversely, VE/VCO2 slope did not predict
events at multivariate analysis.
Conclusion: In 2010 pVO2 but VE/VCO2 slope, still has an independent prog-
nostic value in an heterogeneous population with cardiac disease, even when
adjusted for age, LVEF and co-morbidities affecting exercise capacity.

P1525 The quality of cardiovascular care delivery in primary
care in Canada

C. Liddy1, W. Hogg1, G. Russell2, A. Akbari1, S. Dahrouge1,
J.P. Singh1. 1University of Ottawa, Ottawa, Canada; 2Monash
University, Melbourne, Australia

Background: Extensive evidence exists illustrating the important role that fam-
ily practice plays in the prevention and management of cardiovascular disease.
Despite this significant role, many primary care physicians struggle to implement
evidence based cardiovascular treatment guidelines, resulting in patient care that

is suboptimal. The objective of this study is to provide a current snapshot of the
quality of cardiovascular care in the Canadian province of Ontario by examin-
ing primary care practice adherence to evidence-based cardiovascular treatment
guidelines.
Methodology: This study was conducted in 84 primary care practices that are
participating in the Improved Delivery of Cardiovascular Care (IDOCC) program,
a quality improvement initiative in Ontario, Canada. We conducted a baseline
cross-sectional review of 4896 randomly selected medical charts of patients either
with or at high risk for developing cardiovascular disease. The review evaluated
primary care practice adherence to the Champlain Primary Care Cardiovascular
Disease Prevention and Management guidelines: an integrated evidence based
care guideline.
Results: Amongst this group of patients, 46% have diabetes, 30% have coronary
artery disease (CAD), 13% have cerebrovascular disease, 18% have chronic kid-
ney disease and 6% have peripheral vascular disease. Data on cardiovascular
disease risk factors show that 77% of patients have hypertension, 83% have
dyslipidemia and 21% are smokers. Overall, 88% of CAD patients are receiv-
ing appropriate drug therapy; 64% of diabetics are receiving the recommended
HbA1c tests; 77% of high risk patients had a lipid profile done while 55% of pa-
tients were recommended aspirin; 80% of hypertensive patients had their blood
pressure monitored at least twice in the last year while 94% received appropri-
ate drug therapy; 83% of those with dyslipidemia had a lipid profile done while
91% were recommended or prescribed a lipid lowering drug; 52% of smokers re-
ceived cessation counseling; and only 10% of patients had a waist circumference
measurement during the evaluation year.
Conclusions: Although adherence to guidelines for patients with hypertension
dyslipidemia and CAD were relatively high, results indicate significant care gaps
for diabetes management, waist circumference management and smoking ces-
sation management. Results of this study indicate that there is room for improve-
ment in the quality of primary care delivered to those patients with or at high risk
for developing cardiovascular disease.

LONG TERM FOLLOW UP AFTER PERCUTANEOUS
CORONARY INTERVENTION

P1526 Impact of bivalirudin therapy on mortality in patients
with high risk features undergoing PCI: a patient-level
pooled analysis from the REPLACE-2, ACUITY and
HORIZONS-AMI trials

G. Dangas1, R. Mehran1, F. Feit2, D. Cox3, B.R. Brodie4,
B. Witzenbichler5, E. Deliargyris6, B. Gersh7, G.W. Stone8. 1Mount Sinai
Medical Center, New York, United States of America; 2New York University
School of Medicine, New York, United States of America; 3St. Luke’s Mid
America Heart Institute, Kansas City, United States of America; 4LeBauer
Cardiovascular Research Foundation, Greensboro, United States of America;
5Charite - Campus Benjamin Franklin, Cardiology & Pneumology, Centrum
11 (Cardiovascular Medicine), Berlin, Germany; 6The Medicines Company,
Parsippany, United States of America; 7Mayo Clinic, Rochester, United States
of America; 8Columbia University Medical Center, New York, United States of
America

Purpose: Compared to Heparin + GP IIb/IIIa inhibitors (GPI), bivalirudin has been
shown to decrease bleeding complications in several clinical presentations in-
cluding: percutaneous coronary intervention (PCI) in stable ischemic syndromes,
unstable angina, NSTEMI and STEMI (REPLACE-2, ACUITY and HORIZONS tri-
als). A survival benefit was observed in STEMI patients, but not in other scenarios.
We investigated the impact of bivalirudin on survival in pts enrolled in these trials
according to high risk clinical features (reduced LVEF, advanced age, diabetes
mellitus (DM), anemia, chronic kidney disease (CKD), clinical presentation, and
prior MI).
Methods: We examined patient-based pooled data of 3 randomized trials, identi-
fied 14,258 pts who received dual anti-platelet therapy undergoing PCI, and con-
structed a risk adjusted mortality model using the following variables: age >65,
presence of DM, hypertension, CrCl <60mg/mL, LVEF <35%, NSTEMI, STEMI,
previous MI and hematocrit <36%. Cox regression methods were used for statis-
tical analysis.
Results: The relative risks of 1-year mortality favored bivalirudin over heparin
+ GPI and were concordant in the presence of each individual high risk feature

Figure 1
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examined; the lowest relative risk was associated with LVEF <35% (0.47, 0.30-
0.72, p=0.0004) (Figure 1, right). The presence of 3 or more risk factors (n=6176;
43.3% of all pts) was also associated with lower 1-month and 1-year mortality
with bivalirudin therapy compared to GPI (Figure 1, left). All above results were
consistent in all three trials.
Conclusions: Treatment with bivalirudin may improve survival in patients with
high risk features and ACS and/or undergoing PCI. The largest benefit was
present in patients with moderate/severe LV dysfunction. Further studies are re-
quired to confirm these results.

P1527 Sudden death in bare metal and drug-eluting stents:
gain in restenosis in drug-eluting stent is lost due to
late stent thrombosis

F. Otsuka1, M. Nakano1, S.Y. Yazdani1, E. Ladich1, F.D. Kolodgie1,
A.V. Finn2, R. Virmani1. 1CVPath Institute, Inc., Gaithersburg,

United States of America; 2Emory University School of Medicine, Atlanta, United
States of America

Purpose: Recent clinical trials have shown that the incidence of late sent throm-
bosis (LST) is similar between bare metal (BMS) and drug-eluting stents (DES)
based on the Academic Research Consortium (ARC) definition of "definite" or
"probable" thrombosis. Sudden death from unknown cause occurring at least 30
days after stenting is clinically identified as "possible" thrombosis; however, pre-
cise cause of death in the sudden death population remains unclear because of
the lack of autopsy data. We sought to evaluate the cause of death in patients
with BMS and DES who died suddenly.
Methods: Histopathologic evaluation was performed in consecutive 164 sudden
death cases with coronary stents implanted for >30 days (72 BMS, 92 DES [46
sirolimus- (SES), and 46 paclitaxel-eluting stents (PES)]) obtained between 1998
and 2010. Sudden death was defined as that occurring ≤6 hours of the symptom
onset or ≤24 hours of the time that the victim was last seen alive in normal state.
Death from coronary cause was defined as a luminal narrowing of >75% or a
presence of acute thrombus.
Results: Age, sex, and risk factors were similar between BMS and DES. The
median duration of implant was shorter in DES than BMS (13 vs. 25 months,
p<0.001). Causes of death in BMS and DES are shown in Table. Restenosis-
related death was more frequent in BMS; however, the majority of restenosis were
accompanied by diffuse coronary artery disease (CAD), and isolated restenosis
was an infrequent cause of death. LST was more frequent in DES than BMS.
There were no differences seen between SES and PES with regard to the cause
of death.

Causes of sudden death in BMS and DES

Causes of sudden death BMS (n=72) DES (n=92) P value

Restenosis related death 26 (36%) 10 (11%) <0.001
– with diffuse CAD 24 (33%) 9 (10%) <0.001
– without diffuse CAD 2 (3%) 1 (1%) 0.423
Diffuse CAD without restenosis 14 (19%) 27 (29%) 0.146
Acute myocardial infarction in non-stented artery 13 (18%) 9 (10%) 0.123
Late stent thrombosis 4 (6%) 22 (24%) 0.001
Non-coronary death 15 (21%) 24 (26%) 0.433

Conclusions: Causes of sudden death are different between BMS and 1st-
generation DES. Restenosis with diffuse CAD is a frequent cause in BMS,
whereas LST is more frequent in DES as compared to BMS.

P1528 Predictors and implications of infarct artery patency
at initial angiography in patients with acute
myocardial infarction: lessons from the CADILLAC
and HORIZONS-AMI trials

S.J. Brener1, R. Mehran2, B.R. Brodie3, G. Guagliumi4,
B. Witzenbichler5, E. Cristea2, K. Xu2, A.J. Lanski6, G.W. Stone2. 1Weill
Cornell Medical College, New York, United States of America; 2Cardiovascular
Research Foundation, New York, United States of America; 3LeBauer
Cardiovascular Research Foundation, Greensboro, United States of America;
4Hospital Riuniti of Bergamo, Bergamo, Italy; 5Charite - Campus Benjamin
Franklin, Cardiology & Pneumology, Centrum 11 (Cardiovascular Medicine),
Berlin, Germany; 6Yale-New Haven Medical Center, New Haven, United States
of America

Aims: We sought to identify the predictors and implications of spontaneous reper-
fusion before primary percutaneous coronary intervention (PCI) in patients with
ST-segment elevation myocardial infarction (STEMI).
Methods and results: We combined databases from the CADILLAC and
HORIZONS-AMI trials, and analyzed the predictors of core laboratory-determined
baseline TIMI 3 flow and 1-year outcomes according to baseline TIMI flow.
Baseline TIMI 3 flow was present in 932 (17.5%) of 5,332 patients. The inde-
pendent predictors of baseline TIMI 3 flow were diabetes, longer delay to PCI,
smoking, and more extensive coronary disease. Patients with, compared to with-
out, baseline TIMI 3 flow had significantly higher rates of post-PCI TIMI 3 flow
(99.1% vs. 91.4%, P<0.0001) and lower 1-year all-cause mortality (2.7% vs.
4.3%, P=0.03). By multivariable analysis, both baseline TIMI 3 flow (hazard ra-

tio [95%CI] = 1.65 [1.01, 2.71], P=0.046) and final TIMI 3 flow (3.67 [2.45, 5.48],
P<0.001) were significant independent predictors of 1-year survival.
Conclusions: TIMI 3 flow is present in ∼1 in every 6 patients prior to PCI, and
paradoxically is more common in patients with selected high risk characteristics.
TIMI 3 flow prior to, as well as after PCI, is an independent predictor of greater
1-year survival. These results should inform future strategies to increase pre-PCI
TIMI 3 flow rates to further improve outcomes in STEMI.

P1529 The impact of long-term dual antiplatelet therapy in
patients with stent fracture after sirolimus-eluting
stent implantation

H. Katoh, K. Kadota, N. Saito, D. Hasegawa, H. Habara, H. Tanaka,
S. Hosogi, Y. Fuku, T. Goto, M. Mitsudo. Kurashiki Central Hospital,

Kurashiki, Japan

Purpose: The optimal duration of dual antiplatelet therapy (DAPT: aspirin and
thienopyridine) after drug-eluting stent implantation remains unclear, especially
in high risk patients. As stent fracture (SF) could be related to stent thrombosis,
we evaluate the impact of DAPT duration on stent thrombosis in patients with
stent fracture after sirolimus-eluting stent (SES) implantation.
Methods and results: A total of 2494 patients with 4885 lesions were treated
with SES from November 2002 to December 2007 in our hospital, of whom SF
occurred in 227 patients with 234 lesions excluding hybrid stenting during the
follow-up period (1529±431 days). Among them, 67 patients had DAPT discon-
tinuation after stent implantation (duration 535±458 days), of whom 11 had stent
thrombosis: 2 with early stent thrombosis (within 30 days), 2 with late (from 31
days to 1 year), and 7 with very late (more than 1 year). The duration from dis-
continuation of DAPT to stent thrombosis was 560±500 (12 to 1460) days. The
cumulative incidence of stent thrombosis on non-DAPT or DAPT in the 1-year
landmark analysis was evaluated by the Kaplan-Meier method (non-DAPT vs.
DAPT; Log-rank p<0.001). Results are shown in the figure.

Landmark analysis in non-DAPT and DAPT

Conclusion: Long-term DAPT could be recommended in patients with SES frac-
ture.

P1530 Statin reduces TLR rate as well as mortality after
sirolimus-eluting stent implantation: from j-cypher
registry

Y. Katoh1, T.K. Kimura1, T.M. Morimoto1, T.T. Tada1, Y.F. Furukawa2,
K.M. Mitsudoh3. 1Department of Cardiology, Kyoto University School

of Medicine, Kyoto, Japan; 2Kobe City Medical Center General Hospital, Kobe,
Japan; 3Kurashiki Central Hospital, Cardiology Department, Kurashiki, Japan

Background: Numerous studies have demonstrated the importance of statins in
prevention of cardiovascular events among patients with coronary artery disease.
However, whether statins reduce target lesion revascularization (TLR) after drug-

Figure 1. TLR survival rate.
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eluting stent (DES) implantation was not addressed. This study aimed to evaluate
the influence of statin therapy on the incidence of TLR after DES implantation.
Methods: A total of 12,706 patients undergoing sirolimus-eluting stent (SES) im-
plantation were identified from the J-Cypher registry. Patients were divided into 2
groups according to the use of statins at hospital discharge (Statin group; 6208
patients, No-statin group; 6,498 patients). Three year clinical outcomes were
compared between the 2 groups.
Results: Patients with statin had lower all-cause (5.2% vs 10.6%; p<0.0001)
and cardiovascular (2.4% vs 4.3%; p<0.0001) mortality as compared with those
without statin. TLR rate was significantly lower in patients with statin (11.1% vs
13.0%; p<0.0008). After multivariate analysis with 25 co-variables, statin therapy
remained as independent predictors of reduced all-cause mortality (relative risk
ratio (RR) 0.63, 95% confidence interval (CI) 0.56-0.73, p<0.0001) and TLR (RR
0.84, 95% CI 0.76-0.94, p=0.0017).
Conclusions: Statin therapy reduces both mortality and TLR rate after SES im-
plantation

P1531 One-year degree of neointimal coverage of different
drug eluting stents. A comparative study with optical
coherence tomography

M. Pan Alvarez-Osorio, F. Toledano, F. Mazuelos, J. Suarez De
Lezo Jr, M. Romero, J. Segura, S. Ojeda, D.J. Pavlovic, M. Crespin,

J. Suarez De Lezo. Reina Sofia University Hospital, Cordoba, Spain

Purposes: Late stent thrombosis is a major concern in patients treated with
drug eluting stents. Lack of endothelization or late strut malapposition might
be involved in this complication. The aim of this study was to compare the de-
gree of strut endothelization and apposition of three different drug eluting stents
(sirolimus, paclitaxel and everolimus) as evaluated more than one year after stent
implantation.
Methods: We studied 40 patients, 64±10 years old, with coronary heart dis-
ease who presented late success after treatment with sirolimus, paclitaxel or
everolimus eluting stents and and were angiographically reevaluated, at least,
one year after the initial procedure (39±21 months). The reasons for the second
angiographic study were clinical recurrence due to restenosis of another treated
segment, progression of arteriosclerotic disease, or chest pain without signifi-
cant coronary stenoses. The target segment was analysed by optical coherence
tomography (frequency domain imaging) after a high rate infusion of 10 ml of
contrast medium.
Results: A total of 66 stents with 35202 struts were analysed: 11841 from
sirolimus, 11638 from paclitaxel and 11723 from everolimus eluting stents. Most of
the struts (87%) were covered by a tiny neointimal tissue of 87±35μm. The thick-
ness of the neointimal coverage was different among the three studied stents:
sirolimus 72±27μm, paclitaxel 84±26μm and everolimus 109±40μm (p<0.001).
Everolimus eluting stents showed a lower rate of uncovered struts (p<0.001),
malapposed struts (p<0.001) or the combination of both (p<0.001) as compared
with sirolimus or paclitaxel eluting stents (table). On the contrary, the paclitaxel
eluting stent showed a higher rate of malapposed struts than sirolimus (p<0.001)
or everolimus eluting stents (p<0.001) (table).

Table 1

Sirolimus (n=11841) Paclitaxel (n=11638) Everolimus (n=11723)

Uncovered 1683 (14%) 1296 (11%) 637 (5%)
Non-apposition 191 (2%) 753 (6%) 19 (0.2%)
Both 1874 (16%) 2049 (17%) 656 (6%)

Sirolimus vs Paclitaxel (p<0.001); Sirolimus vs Everolimus (p<0.001); Paclitaxel vs Everolimus
(p<0.001).

Conclusions: Different late stent healing patterns were observed among three
widely used drug eluting stents. The everolimus eluting stent showed the lowest
rate of uncovered and malapposed struts after one year follow up.

P1532 Impact of contrast nephropathy on long term
outcomes after acute MI: three year results from
HORIZONS-AMI study

A. Narula1, G.W. Stone1, G.D. Dangas2, B. Witzenbichler3,
G. Guagliumi4, R. Kornowski5, D. Dudek6, E. Nikolsky7, M. Fahy7,

R. Mehran2. 1Columbia University Medical Center, New York, United States of
America; 2Mount Sinai Medical Center, New York, United States of America;
3Charite - Campus Benjamin Franklin, Cardiology & Pneumology, Centrum
11 (Cardiovascular Medicine), Berlin, Germany; 4Hospital Riuniti of Bergamo,
Department of Cardiovascular, Bergamo, Italy; 5Rabin Medical Center, Sackler
Faculty of Medicine,Tel Aviv University,Recanati Center for Medicine, Petach
Tikva, Israel; 6Jagiellonian University, Krakow, Poland; 7Cardiovascular Research
Foundation, New York, United States of America

Purpose: Contrast induced acute kidney injury (CI-AKI) is an important cause of
in-hospital renal failure and has been associated with worse thirty day and one
year clinical outcomes. However, the impact on late outcomes (>one year) after
acute myocardial infarction is not known. We therefore sought to investigate the
impact of CI-AKI on long-term cardiovascular outcomes three years after primary
PCI in the HORIZONS-AMI trial.

Methods: Patients were stratified by the occurrence of CI-AKI, defined as an
increase in serum creatinine of ≥0.5 mg/dL or ≥25% within 48 hours of PCI.
Outcomes were compared at designated follow-up intervals of thirty days, one
year, and three years, using the log rank test. The primary outcomes were major
adverse clinical events (MACE: death, reinfarction, ischemic TVR, stroke), major
bleeding not related to CABG, and net adverse clinical events (NACE: MACE or
major bleeding).
Results: CI-AKI occurred in 483/3344 pts (14.4%), the implications of which are
shown in Table 1.

Table 1

CI-AKI(n=483) No CI-AKI (n=2861) RR (CI) P Value

30 days
NACE 22.2% (107) 9.5% (270) 2.47 (1.97, 3.09) <0.0001
MACE 11.8% (57) 4.5% (128) 2.71 (1.98, 3.70) <0.0001
Death 7.9% (38) 1.7% (48) 4.80 (3.14,7.35) <0.0001
Major bleeding 14.7% (70) 6.0% (170) 2.54 (1.92, 3.35) <0.0001
Ischemic TVR 4.0% (19) 2.1% (59) 1.94 (1.15, 3.25) 0.01
Stent thrombosis 3.6% (15) 2.3% (58) 1.57 (0.89, 2.76) 0.12

3 years
NACE 40.4% (192) 24.4% (675) 1.90 (1.61, 2.23) <0.0001
MACE 34.2% (161) 20.0% (548) 1.90 (1.59, 2.26) <0.0001
Death 16.3% (77) 5.1% (141) 3.42 (2.59, 4.52) <0.0001
Major bleeding 17.3% (81) 7.3% (205) 2.48 (1.92, 3.21) <0.0001
Ischemic TVR 18.1% (78) 12.5% (335) 1.50 (1.17, 1.91) 0.001
Stent thrombosis 7.6% (30) 4.6% (113) 1.65 (1.11, 2.48) 0.01

Conclusions: CI-AKI after primary PCI is associated with worse short and long-
term outcomes related to ischemia, bleeding, and death. These data support
close surveillance of patients with risk factors for CKD for the development of
CI-AKI in STEMI.

P1533 Prognosis after percutaneous coronary intervention
in patients with psoriasis: a cohort study using
Danish nationwide registries

O. Ahlehoff1, J. Lindhardsen1, J.B. Olesen1, M.G. Charlot1,
G.H. Gislason1, L. Skov2, C. Torp-Pedersen2 , P.R. Hansen1.

1Gentofte Hospital - Copenhagen University Hospital, Department of Cardiology,
Hellerup, Denmark; 2Gentofte Hospital - Copenhagen University Hospital,
Hellerup, Denmark

Background: Psoriasis is a prevalent inflammatory disease associated with in-
creased risk of coronary artery disease and need for coronary revascularization.
However, the potential impact of psoriasis on the prognosis following percuta-
neous coronary intervention (PCI) is unknown.
Methods: The study comprised the entire Danish population undergoing a first-
time PCI in the period 2002-09. Cox regression models, controlling for age,
gender,socioeconomic status, pharmacological treatment, and comorbidity were
used to assess the risk of 1) a composite endpoint of myocardial infarction or
reintervention (PCI and coronary bypass surgery) and 2) all-cause mortality.
Results: A total of 53,141 patients, including 1074 with mild psoriasis and
315 with severe psoriasis, with first-time PCI in the study period were identi-
fied. Patients with severe psoriasis were younger, there were a higher percent-
age of women, and they received more pharmacotherapies (antihypertensive,
cholesterol-lowering, anti-diabetic,and antidepressive agents) compared to pa-
tients without psoriasis. Patients with severe psoriasis had increased risk of end-
points, including death, compared to patients without psoriasis. For the composite
endpoint incidence rates were 45.9 (95% confidence interval [CI] 44.8-46.9), 49.0
(CI 41.9-57.4), and 64.8 (CI 49.1-85.5) per 1000 patient-years for patients without
psoriasis, mild psoriasis, and severe psoriasis, respectively. Hazard ratios were
1.03 (CI 0.88-1.21) for mild psoriasis and 1.39 (CI 1.05-1.84) for severe psoriasis.
The corresponding HRs for all-cause mortality were 1.09 (CI 0.90-1.33) and 1.67
(CI 1.24-2.26). Sensitivity analyses accounting for post-PCI treatment confirmed
the results and subanalyses of patients undergoing primary PCI suggested an
additional risk increase for all patients with psoriasis.
Conclusion: This nationwide study of recurrent ischemic events and mortality
following PCI demonstrated an increased risk in patients with severe psoriasis
compared to patients without psoriasis. Increased systemic inflammation may
contribute to this novel finding.

P1534 Association of symptom onset-to-door time and
door-to-balloon time with one-year mortality after
primary percutaneous coronary intervention: result
from the KAMIR

K.S. Cha1, J.M. Hwang1, H.W. Lee1, S.G. An1, J.H. Oh1, J.H. Choi1,
M.S. Ahn1, H.C. Lee1, T.J. Hong1, M.H. Jeong2. 1Pusan National University
Hospital, Busan, Korea, Republic of; 2Chonnam National University Hospital,
Gwangju, Korea, Republic of

Purpose: In patients with ST-segment elevation myocardial infarction (STEMI)
treated with primary percutaneous coronary intervention (PCI), early reperfusion
is believed to improve left ventricular systolic function and reduce mortality. How-
ever, long-term (>1 year) data are sparse. The purpose of this study was to eval-
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uate the association of symptom onset-to-door time (SDT) and door-to-balloon
time (DBT) with one-year mortality.
Methods: A cohort of 4,564 consecutive patients (median age 63 years, 73%
male) with STEMI treated with primary PCI enrolled in the Korea Acute Myocar-
dial Infarction Registry were stratified according to SDT and DBT and analyzed
for death and composite of major adverse cardiac events (MACE, death or my-
ocardial infarction or revascularization) during hospitalization and at one-year.
Results: Primary PCI was performed at median SDT of 160 minutes (range, 16 -
720) and median DBT of 82 minutes (range, 16 - 360) after presentation. Among
the quintiles of SDT (<90 min, 90-180 min, 180-270 min, 270-360 min, and 360-
720 min), there was significant difference in in-hospital death and composite of
MACE (4.7%, 4.4%, 5.4%, 5.2%, and 7.1%, p=0.036; 5.2%, 5.0%, 6.1%, 6.4%,
and 7.5%, p=0.035, respectively) and one-year death and composite of MACE
(6.4%, 6.5%, 7.3%, 9.6%, and 12.0%, p<0.001; 14.0%, 13.9%, 15.0%, 16.7%,
and 18.2%, p=0.012, respectively). Among the quintiles of DBT (<60 min, 60-90
min, 90-120 min, 120-180 min, and 180-360 min), there was significant difference
only in one-year death (6.4%, 7.9%, 9.6%, 8.6%, and 9.2%, p=0.024). In multi-
variable modeling, SDT was identified as an independent predictor of one-year
mortality (OR 1.185, 95% CI 1.061-1.324, p=0.0027) and DBT was marginally
significant as a predictor of one-year mortality (OR 1.113, 95% CI 0.987-1.256,
p=0.0814).
Conclusions: In a real-world cohort of STEMI, this study showed that both SDT
and DBT were associated with increased one-year mortality after primary PCI for
STEMI. These results suggest that physicians and health care systems as well
as the community should work together to minimize both SDT and DBT.

P1535 Impact of vascular access on in-hospital and
one-year mortality in patients with acute myocardial
infarction undergoing percutaneous coronary
intervention: result from the KAMIR

K.S. Cha1, H.W. Lee1, M.J. Yang1, S.G. An1, J.H. Oh1, J.H. Choi1,
M.S. Ahn1, H.C. Lee1, T.J. Hong1, M.H. Jeong2. 1Pusan National University
Hospital, Busan, Korea, Republic of; 2Chonnam National University Hospital,
Gwangju, Korea, Republic of

Purpose: Bleeding has recently emerged as a predictor of early and late mor-
tality after percutaneous coronary intervention (PCI). The need for full anticoag-
ulation and multiple anti-platelet therapies including glycoprotein IIb/IIIa inhibitors
contributes to the risk of bleeding complications after PCI in acute myocardial
infarction (AMI). Transradial access (TRA) reduces bleeding after PCI compared
with transfemoral access (TFA), although its association with mortality is contro-
versial. This study was designed to determine the association of vascular access
with mortality in patients with AMI.
Methods: A cohort of 13,865 patients (mean age 66.6 year, female 28.5%)
treated with PCI were selected from a prospective cohort study, the Korea Acute
Myocardial Infarction Registry, and stratified according to TFA or TRA and ana-
lyzed, including a multivariable modeling, for death and composite of major ad-
verse cardiac events (MACE, death or myocardial infarction or revascularization)
during hospitalization and at one-year.
Results: PCIs were undergone using TFA in 11,427 (82.4%) patients and TRA
in 2,438 (17.6%). Transradial cohort was younger, more male and had lower fre-
quency of higher Killip class and medical illness. Median length of hospitalization
was shorter in transradial cohort (6.0 days vs. 5.0 days, p<0.0001). Major bleed-
ing was not different (0.4% vs. 0.3%). Death and composite of MACE were higher
in TFA group during hospitalization (4.9% vs. 1.4%, p<0.0001; 7.0% vs. 2.6%,
p<0.0001, respectively). These differences were sustained at one-year (7.7% vs.
2.5%, p=0.0001; 15.1% vs. 8.3%, p<0.0001, respectively). In multivariable anal-
ysis, major bleeding and TRA were independent predictors of in-hospital mor-
tality (OR 7.80, 95% CI 3.137-19.4, p<0.0001; OR 0.29, 95% CI 0.142-0.583,
p=0.0005, respectively) and one-year mortality (OR 5.52, 95% CI 2.403-12.678,
p<0.0001; OR 0.45, 95% CI 0.303-0.672, p<0.0001, respectively). In analysis
adjusted with propensity score matching, TRA was remained as predictor of in-
hospital and one-year mortality.
Conclusions: In the analysis of a large contemporary multicenter AMI registry,
PCI using TRA is associated with significantly better clinical outcomes and mor-
tality during hospitalization and at one year compared with PCI using TFA. These
results, in the context of prior clinical trials, suggest that wider adoption of TRA
for PCI in clinical practice improves clinical outcomes in patients with AMI.

P1537 Impact of sirolimus-eluting stent fracture on 5-year
clinical outcomes

H. Umeda1, N. Misumida1, Y. Komoriya1, K. Hayashi1 , S. Sugino1,
R. Ishiki1, Y. Takeichi1, M. Iwase1, H. Inagaki1, T. Murohara2.
1Toyota Memorial Hospital, Toyota, Japan; 2Nagoya City University,

Graduate School of Medical Sciences, Nagoya, Japan

Purpose: Although stent fracture (SF) has been recognized as one of the pre-
disposing factors of in-stent restenosis, it remains uncertain whether SF can in-
crease the risk of major adverse cardiac events (MACE), especially beyond 1
year after sirolimus-eluting stent (SES) implantation. The purpose of this study
was to assess the impact of SF relative to non-SF on 5-year clinical outcomes
after treatment with SES of comparable unselected lesions.

Methods: A total of 923 lesions in 840 patients undergoing SES implantation
and subsequent coronary angiography 6 to 9 months after index procedure were
analyzed.
Results: At 6- to 9-month angiographic follow-up, SF was identified in 77 of
923 lesions (8.3%), and 76 of 840 patients (9.0%). In-stent late loss was sig-
nificantly higher in SF lesions vs. non-SF lesions (0.45±0.58 mm vs. 0.14±0.50
mm, P<0.001), resulting in a significantly higher in-stent restenosis rate (20.8%
vs. 4.3%, P<0.001). At 5 years, SF vs. non-SF was associated with a signifi-
cantly higher MACE rate (25.0% vs. 14.8%, P=0.020), mainly driven by signif-
icantly higher target-lesion revascularization (21.1% vs. 11.8%, P=0.020) rate.
Adverse effects of SF on clinical outcomes occurred mostly within the first year
(17.1% vs. 7.1%, P=0.002), with similar MACE rate between 1 and 5 years (7.9%
vs. 7.7%, P=0.957). No significant differences between SF vs. non-SF patients
were observed in frequency of stent thrombosis (2.6% vs. 1.6%, P=0.366), death
(0% vs. 2.6%, P=0.147) or myocardial infarction (5.3% vs. 3.0%, P=0.222).

Kaplan-Meier cumulative survival curve.

Conclusions: SF of SES was associated with higher MACE rate up to 1 year,
mainly driven by higher target-lesion revascularization. Between 1 and 5 years,
however, an increase in MACE rate was low and equally acceptable in SF and
non-SF patients.

P1538 Incidence and outcome of surgical procedures after
coronary stent implantation

A. Tokushige1 , H. Shiomi1, T. Morimoto2, Y. Furukawa3,
Y. Nakagawa4, K. Kadota5, M. Iwabuchi6, S. Hamasaki7 , C. Tei7,
T. Kimura1. 1Kyoto University Graduate School of Medicine,

Department of Cardiovascular Medicine, Kyoto, Japan; 2Kyoto University
Graduate School of Medicine, Kyoto, Japan; 3Kobe City Medical Center General
Hospital, Kobe, Japan; 4Tenri Hospital, Nara, Japan; 5Kurashiki Central Hospital,
Okayama, Japan; 6Kokura Memorial Hospital, Fukuoka, Japan; 7Kagoshima
University, Kagoshima, Japan

Background: There still remain lingering safety concerns on surgical procedures
after coronary drug-eluting stents (DES) implantation.
Methods and results: During 3-year follow-up of 12207 patients (DES: 6802 pa-
tients, bare-metal stent [BMS] only: 5405 patients) who underwent stent implan-
tation in the CREDO-Kyoto registry cohort-2, surgical procedures were performed
in 2398 patients (3-year incidence: 22%). Surgical procedures, early surgery in
particular, were more frequently performed in the BMS group than in the DES
group. Cumulative incidences of death/myocardial infarction (MI)/stent thrombo-
sis (ST) and bleeding at 30 days after surgical procedures were low (3.2%, and
2.6%, respectively). The adjusted risk for death/MI/ST and bleeding was similar
between BMS and DES (hazard ratio (HR) 1.28 [95% confidence interval (CI):
0.96-1.70], p=0.09, and HR 0.83 [95%CI: 0.64-1.07], p=0.08, respectively). The
adjusted risk for death/MI/ST and bleeding was significantly higher in surgical
procedures within 42 days than in those beyond 42 days after stent implantation
(HR 1.68 [95%CI: 1.23-2.27], p=0.001, and HR 1.53[95%CI: 1.13-2.06], p=0.007,
respectively). The adjusted risk of perioperative single relative to dual antiplatelet
therapy (APT) for death/MI/ST was marginally significant favoring single APT (HR
0.63 [95%CI: 0.36-1.01], p=0.053).
Conclusions: Surgical procedures were commonly performed after stent implan-
tation, and incidences of ischemic and bleeding complications after surgical pro-
cedures were acceptably low with no differences between BMS and DES. Early
as compared with late surgical procedures carried significantly higher risk for both
ischemic and bleeding complications. Patients receiving perioperative dual APT
tended to have higher risk for ischemic events.
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P1539 Comparison of 4 years clinical outcome of
drug-eluting stent implantation in high-angled
bifurcation and lower-angled bifurcation lesion of
unprotected left main coronary arteries

S. Nakamura1 , S. Nakamura1 , H. Ogawa2, J.H. Bae3,
Y.H. Cahyadi4, W. Udayachalerm5 , D. Tresukosol6 , S. Tansuphaswadikul7 . 1New
Tokyo Hospital, Chiba, Japan; 2Kumamoto University Hospital, Kumamoto,
Japan; 3Konyang University Hospital, Daejeon, Korea, Republic of; 4Husada
Hospital, Jakarta, Indonesia; 5King Chulalongkorn Memorial Hospital, Bangkok,
Thailand; 6Faculty of Medicine Siriraj Hospital of Mahidol University, Bangkok,
Thailand; 7Chest Disease Institute, Bangkok, Thailand

Aim: The aim of study is to compare the 4 years clinical outcome of drug-
eluting stent implantation in high-angled (≥70°) bifurcation (HAB) and lower-
angled (≤70°) bifurcation (LAB) lesion of unprotected left main coronary arteries.
Methods: A prospective analysis of 488 patients with LMT stenosis (374 HAB
and 114 LAB) in five high volume Asian centers after successful stenting in LMT
was performed. LMT was treated with 5 strategies (single 195, mini-crush 116,
culotte 89, T 47 cases, crush 32 cases, kissing 9).
Results: At 4 years overall cardiac events of LAB (18.4%) were significantly lower
than HAB (27.0%) (p=0.012).

Conclusion: Drug-eluting stent implantation in low-angled LMT bifurcation lesion
showed lesser incidence of cardiac events (death, myocardial infarction, CABG
and PCI) compared with high-angled LMT bifurcation lesion of unprotected left
main coronary arteries at 4 years clinical follow-up.

P1540 Comparison of 4 years clinical outcome of stent
implantation in renal failure patients with dialysis:
comparison with bare metal stents, first and second
generation drug-eluting stents

S. Nakamura1 , S. Nakamura1 , H. Ogawa2, J.H. Bae3,
Y.H. Cahyadi4, W. Udayachalerm5 , D. Tresukosol6 , S. Tansuphaswadikul7 . 1New
Tokyo Hospital, Chiba, Japan; 2Kumamoto University Hospital, Kumamoto,
Japan; 3Konyang University Hospital, Daejeon, Korea, Republic of; 4Husada
Hospital, Jakarta, Indonesia; 5King Chulalongkorn Memorial Hospital, Bangkok,
Thailand; 6Faculty of Medicine Siriraj Hospital of Mahidol University, Bangkok,
Thailand; 7Chest Disease Institute, Bangkok, Thailand

Aim: The aim of study is to compare the 4 years clinical outcome of stent implan-
tation with bare metal stent (BMS), first generation (sirolimus-eluting and pacli-
taxel eluting stent: 1st DES) and second generation (Xience V and Nobori: 2nd
DES) drug-eluting stent implantation in chronic renal failure with dialysis (CRF-
HD).
Methods: A prospective analysis of 898 CRF-HD patients with CAD (288 BMS,
311 1st DES and 299 2nd DES) in five high volume Asian centers after successful

stenting was performed. The study endpoints were all cause of death and major
adverse cardiac events (MACE: death, MI, CABG, CV event and re-PCI) at 4
years.
Results: The baseline clinical characteristics between 3 groups were similar. See
figures for clinical results.
Conclusion: The use of 2nd generation drug-eluting stents in patient with CRF-
HD was significantly lesser incidence of MACE than that of BMS at 4 years.

P1542 Health care system delay and heart failure in patients
with ST-elevation myocardial infarction

C.J. Terkelsen1, L.O. Jensen2 , H.H. Tilsted3, S. Trautner4 ,
S.P. Johnsen5, W. Vach6, H.E. Boetker1, L. Thuesen1 , J.F. Lassen1.
1Aarhus University Hospital, Skejby, Department of Cardiology,

Aarhus, Denmark; 2Odense University Hospital, Department of Cardiology,
Odense, Denmark; 3Aalborg University Hospital, Department of cardiology,
Aalborg, Denmark; 4Falck Emergency Medical Service, The Falck House,
copenhagen, Denmark; 5Aarhus University Hospital, Department of clinical
epidemiology, aarhus, Denmark; 6University Medical Centre Freiburg,
Department of clinical epidemiology, Freiburg, Germany

Context: In patients with ST-Elevation Myocardial Infarction (STEMI), delay from
contact to the health care system to initiation of reperfusion therapy (system de-
lay) is associated with mortality, but there is no data regarding the association
between system delay and long-term risk of heart failure (CHF).
Objective: To evaluate the association between system delay and the risk of
readmissions or outpatient contacts with CHF, following Primary Percutaneous
Coronary Intervention (PPCI) in patients with STEMI.
Design, Patients: Historical follow-up study using population-based medical reg-
istries. The study population comprised patients with STEMI, transported by the
emergency medical service from 1999 to 2010, and treated with PPCI within 12
hours of symptom onset, and with a system delay of ≤6 hours (n=7952). The
median follow-up time was 3.1 years.
Results: Cumulative incidence of readmissions or outpatient contacts with CHF
was determined using competing risk regression analysis, with death as the com-
peting risk. Crude and adjusted cause specific sub-hazard ratios (SHR) for read-
missions or outpatient contacts with CHF were determined for system delay and
other covariates.
Results: A system delay of ≤60 (n=451), 61-120 (n=3,457), 121-180 (n=2,655)
and 181-360 (n=1,389) minutes corresponded with long-term risk of readmissions
or outpatient contacts with CHF of 10.1%, 10.6%, 12.3% and 14.1%, P<0.001
(Figure). In multivariable analysis, system delay was an independent predictor of
readmissions or outpatient contacts with CHF (adjusted SHR per hour increase
in delay=1.10, 95% Confidence intervals 1.02-1.18, P=0.010).

Figure 1

Conclusion: In patients with STEMI, optimal health care system performance is
associated not only with reduced mortality, but also reduced risk of CHF among
survivors.

P1543 Outcome after PPCI for STEMI is predicted by
SYNTAX tercile

A. Brown, L.M. Mccormick, H. Dimmock, N.E.J. West. Papworth
Hospital NHS Trust, Cambridge, United Kingdom

Purpose: Patient specific factors that are known to affect progno-
sis after primary percutaneous coronary intervention (PPCI) for ST-elevation my-
ocardial infarction (STEMI) include age, the presence of diabetes mellitus and
left ventricular function. Although debate continues over optimal revascularisation
strategy (immediate, staged or culprit-only), little is known about the impact of
extensive coronary artery disease at presentation on prognosis after PPCI. The
SYNTAX score is an angiographic tool that quantifies the burden of coronary dis-
ease in an individual. It has been validated in stratifying outcomes in multivessel
PCI and left main stem intervention, but to date no studies have assessed its
utility in PPCI.
Methods: Consecutive patients attending a single UK centre undergoing PPCI for
STEMI between September 2008 and June 2010 (n=695) were included. SYN-
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TAX scoring was performed on angiographic images obtained before coronary
intervention by a single trained operator blinded to patient details and outcome.
Scoring was validated by analysis of 3 separate cohorts by 2 other experienced
trained operators. Patients were split into 3 subgroups as in the SYNTAX trial
(score ≤22 (low, L), 22.5-32 (intermediate, IM) and ≥ 32.5 (high, H)), and pa-
tient data and outcome measures obtained by interrogation of local and national
databases.
Results: 674 of 695 patients (mean age 64.1±12.5, 78.4% male) were included
in the analysis with 21 being excluded owing to inability to score (previous CABG,
images unavailable). The ability to allocate a SYNTAX tercile was reproducible be-
tween observers (K = 0.75). The median SYNTAX score was 19, with scores of L
14 (n=437), IM 26 (n=170), H 36 (n=67) in each tercile. There were linear relation-
ships between SYNTAX tercile and age (p=0.0002), blood glucose (p<0.0001)
and serum creatinine (p<0.0001). An established diagnosis of diabetes mellitus
(p=0.04) and a history of previous myocardial infarction (p=0.004) were also as-
sociated with progressively higher SYNTAX tercile. Overall 1-year mortality was
7.9%, while 1-year absolute survival for SYNTAX tercile was: L 94.9%, IM 90.5%,
H 85.7% (p=0.002). 1-year freedom from a composite of mortality and unplanned
revascularisation was: L 92.2%, IM 86.9%, H 79.4% (p=<0.001).
Conclusions: The SYNTAX score, when applied to an unselected population
of patients undergoing PPCI for STEMI, provides useful prognostic information
regarding 1-year survival from death and revascularisation. These findings may
provide supporting evidence towards routine complete revascularisation of non-
culprit coronary artery disease after PPCI.

P1544 Prognostic value of the corrected TIMI frame count in
the era of direct PCI and GP IIb/IIIa antagonists for
patients with acute myocardial infarction

D. Rzepka1, H. Bonnemeier1 , T. Demming2, J. Heckmann2,
B. Weidtmann2, N. Frey1. 1Medical Clinic III, University Schleswig-

Holstein, Campus Kiel, Kiel, Germany; 2University Schleswig Holstein Campus
Kiel, Department of Cardiology„ Kiel, Germany

Background: Data from studies of the "thrombolytic era" suggest that the quality
of epicardial reperfusion measured by the CTFC significantly correlates with the
prognosis. Higher values of the CTFC were related with an increased risk of ad-
verse outcome. But several studies of the "post-thrombolytic era" disproved this
prognostic significance. To resolve this controversy about the benefit of determin-
ing the CTFC, this question needs to be reanswered in a modern population of
patients in AMI.
Methods: In a large unicenter, clinical study we included 2309 consecutive pa-
tients who underwent direct PCI for AMI in an university hospital setting from 2000
to 2006. In a subgroup of 821 patients, for whom TIMI parameters were assessed,
survival analyses were performed to evaluate the prognostic value of the CTFC.
Results: After direct PCI, 8.8% of the patients showed a CTFC of < 14 frames,
46.6% a CTFC of 14 – 27 frames, 25.8% a CTFC of 28 – 40 frames and 18.8%
a CTFC of >40 frames. Univariate Cox Proportional Hazards Regression and
Kaplan Meier analyses revealed that the CTFC was not a significant predictor
for survival on the basis of a significance level of p≤0.050 (Figure 1). Whereas
treatment with GP IIb/IIIa antagonists was associated with a significant reduction
in risk for these patients (HR: 0.636; CI 95%: 0.430 – 0.940; p=0.023). Stratifying
treatment with GP IIb/IIIa antagonists by the different categories of CTFC, this
significance in risk reduction disappeared.

Figure 1

Conclusion: In contrast to studies of the "thrombolytic era", demonstrating the
association of immediate CTFC and mortality, the present data suggest that, after
"state-of-the-art" treated MI, there is no significant difference in long-term mortal-
ity between patients categorized by this parameter of epicardial reperfusion.

P1545 Clinical characteristics of the patients who developed
cardiac events after deferral of percutaneous
intervention according to intracoronary pressure
measurement

D. Ural, K. Halli, E. Emre, U.Y. Celikyurt, U. Bildirici, T. Kilic,
G. Kahraman, E. Ural. Kocaeli University, Faculty of Medicine, Department of
Cardiology, Kocaeli, Turkey

Purpose: Percutaneous coronary intervention (PCI) is usually deferred in pa-
tients with functionally nonsignificant intermediate coronary lesions. The aim of
this study was to examine the characteristics of the patients who developed car-
diac events after their PCI was deferred according to intracoronary pressure mea-
surement.
Methods and results: The study included 107 consecutive patients (mean age
63±10 years; 77% men) whose revascularization was deferred based on a
FFR value ≥0.75. Indications for coronary angiography were angina pectoris
(53%), positive or inconclusive stress testing (26%) and acute coronary events
(21%). Cardiac events were defined as death, MI, revascularization and CCS II-
IV angina. A total of 124 lesions were evaluated, mean FFR value was 0.86±0.06
and mean lesion percent diameter stenosis was 60±7%. At 30±17 months of
follow-up, cardiac events occurred in 44 patients (42%, 4 deaths, 10 acute coro-
nary events, 11 revascularizations, 19 CCS II-IV angina). Age, cardiovascular risk
factors, history of previous cardiac events, number of stenotic coronary arteries,
mean FFR and lesion diameter stenosis, drug usage after the procedure, glucose,
LDL and non-HDL level during follow-up were similar in the two groups. Patients
with cardiac events were more frequently men (94% vs. 71%), had lower HDL
cholesterol (39 mg/dl vs. 46 mg/dl), lower ejection fraction (0.51 vs. 0.62) and
more frequently documented ischemia (79% vs. 8%) after the procedure com-
pared to those without events. In Cox regression analysis, persistence of ischemia
after the deferral was the only important determinant of the cardiac events (RR
8.5, 95%CI 2-39; p=0.006).
Conclusion: Although deferring PCI in patients without critical reduction in FFR
is a safe option during long-term follow-up, persistant ischemia despite optimal
medical management is an independent predictor of adverse outcome.

CHALLENGING PERCUTANEOUS CORONARY
INTERVENTION ON THE LONG TERM

P1546 Five-year clinical outcomes of dialysis patients after
sirolimus-eluting stent implantation compared with
bare metal stent

S. Yachi, J. Aoki, K. Tanabe, S. Tanimoto, S. Kishi, S. Taniwaki,
Y. Nakajima, H. Nakajima, K. Hara. Mitsui Memorial Hospital, Tokyo,

Japan

Purpose: Several studies demonstrated that sirolimus-eluting stent (SES) im-
proves short term clinical outcomes in dialysis patients. However, there is little
information of long-term outcomes after SES implantation in a subset of dialy-
sis patients. Our aim was to investigate whether SES improves long term clinical
outcomes of dialysis patients compared with bare metal stent (BMS).
Methods: The study population consisted of 123 consecutive patients on dialy-
sis. A total of 56 dialysis patients were treated with SES between August 2004
and November 2006 (SES group). As a control group, we selected 67 consecutive
dialysis patients who were treated with BMS from January 2000 to July 2004 be-
fore the approval of SES (BMS group). Clinical follow-up was obtained by clinical
records or telephone contact. Major adverse cardiac events (MACE) included all
cause death, myocardial infarction (MI) and target lesion revascularization (TLR).
Results: The baseline patients’ characteristics of the 2 groups were well
matched. The prevalence of diabetes mellitus was approximately 50% in the both
groups. Clinical follow-up was obtained in all patients. The 1-year MACE was sig-
nificantly lower in the SES group (26.8%) than in the BMS group (43.3%; p=0.02).
However, 5-year MACE was not significant different between the 2 groups (SES:
67.8% vs. BMS: 73.1%, p=0.29), mainly due to high mortality in the both groups
(SES: 55.4% vs. BMS: 49.3%, p=0.63). The incident of TLR was not significant
different at 5 years (SES: 30.4% vs. BMS: 28.4%, p=0.98).
Conclusions: Approximately 70% of patients on dialysis have MACE during 5
years regardless of stent type, mainly due to high mortality. SES did not improve
5-year clinical outcomes compared with BMS in dialysis patients.

Figure 1. MACE after procedure.



238 Challenging percutaneous coronary intervention on the long term

P1547 Association between P2Y12 platelet receptor(C34T
and G52T) polymorphisms and risk of cardiovascular
events in coronary heart disease with clopidogrel in
Chinese

X. Tang, J.Q. Yuan, Y.J. Yang, R.L. Gao. Cardiovascular Institute &
Fuwai Hospital, Beijing, China, People’s Republic of

Background: Recent datas have implicated a haplotype of P2Y12 platelet recep-
tor, as potential risk determinant for atherothrombosis. We wanted to investigate
whether the platelet P2Y12 receptor polymorphims affected long-term prognosis
of Chinese patients who were treated with clopidogrel after percutaneous coro-
nary intervention (PCI).
Methods: Between November 1,2008 and November 31,2009,268 Patients who
received PCI and were exposed to clopidogrel treatment for almost 12 months,
were enrolled in Hospital and underwent P2Y12 (G52T and C34T) determina-
tion. Follow-up was 12 months. The primary endpoint was a composite of death,
myocardial infarction, urgent coronary revascularisation and stent thrombosis oc-
curring during exposure to clopidogrel.
Results: The patients were grouped H1/H1 (n=195) and H2 carriers (H1/H2 and
H2/H2, n=73) by P2Y12 G52T genetype. Baseline characteristics were balanced
between the two groups, except the proportion of H1/H1 is higher than H2 carri-
ers in two vessel lesions (P<0.05). The combined end points also occurred more
frequently in H2 carriers than in H1/H1 (10 vs 9, P<0.05). There were no signifi-
cant difference between two groups with myocardial infarction, stent thrombosis,
Urgent coronary revascularization and death (P>0.05). During the following time,
cumulative survival of H2 carriers was lower than H1 (HR=2.543,95%CI:1.033-
6.259, P=0.042). The patients were also grouped CC genetype (n=174) and
T carriers (CT and TT,n=94) by P2Y12 C34T genetype. Baseline characteris-
tics were balanced between the two groups. There were no significant differ-
ence between two groups with the combined end points and cumulative survival
(HR=1.081,95%CI: 0.426-2.746,P=0.870).
Conclusion: P2Y12 platelet receptor H2 haplotype (G52T) is a major determi-
nant of prognosis in chinese patients with cardiac heart disease (CHD) who are
receiving clopidogrel treatment after PCI. But there is not a strong association be-
tween C34T and an increased risk of cardiovascular events in patients with CHD
receiving clopidogrel.

P1548 Association between cytochrome P450 2C19 681G>A
polymorphisms and risk of cardiovascular events in
coronary heart disease with clopidogrel in Chinese

J. Yuan, X.F. Tang, Y.J. Yang, R.L. Gao. Cardiovascular Institute &
Fuwai Hospital, Beijing, China, People’s Republic of

Background: The frequent genetic functional variant 681 G>A (*2) of cy-
tochrome P450 2C19 (CYP2C19) is an important contributor to the wide variability
between individuals of the antiplatelet effect of clopidogrel. We wanted to inves-
tigate whether the CYP2C19*2 polymorphisms affected long-term prognosis of
Chinese patients who were treated with clopidogrel after percutaneous coronary
intervention (PCI).
Methods: Between November 1,2008 and September 31,2009, 267 Patients who
received PCI and were exposed to clopidogrel treatment for almost 12 months,
were enrolled in Hospital and underwent CYP2C19*2 determination. Follow-up
was 12 months. The primary endpoint was a composite of death, myocardial in-
farction, urgent coronary revascularisation and stent thrombosis occurring during
exposure to clopidogrel.
Results: The patients were grouped CYP2C19*1/*1 (n=130), CYP2C19*1/*2
(n=111) and CYP2C19*2/*2 (n=26) by genetype, and baseline characteris-
tics were balanced among the three groups. Urgent coronary revascular-
ization occurred more frequently in CYP2C19*2/*2 and CYP2C19*1/*2 than
in CYP2C19*1/*1 (3 vs 7 vs 2, P<0.05). There were no significant differ-
ence among three groups with myocardial infarction, stent thrombosis and
death (P>0.05). The combined end points also occurred more frequently in
CYP2C19*2/*2 and CYP2C19*1/*2 than in CYP2C19*1/*1 (4 vs 7 vs 3, P<0.05).
During the following time, cumulative survival of CYP2C19*2/*2 was lower than
CYP2C19*1/*1 (HR=5.65[95%CI:1.63-19.49],P=0.006). Comparing Cumulative
survival of CYP2C19*1/*2 with CYP2C19*1/*1, there were no significant differ-
ence (HR=1.69[95%CI:0.53-5.36],P=0.376).
Conclusion: CYP2C19*2 genetic variant is a major determinant of prognosis in
chinese patients with cardiac heart disease (CHD) who are receiving clopidogrel
treatment after PCI. CYP2C19*2/*2 (homozygous) brings a worse influence than
CYP2C19*1/*2 (heterozygous).

P1549 Reduced positive affect (anhedonia) is associated
with long-term mortality in patients treated with
percutaneous coronary interventions: results from
the RESEARCH Registry

N.L.M. Damen1, A.J.M. Pelle1, R.T. Van Domburg2, R.M. Van
Geuns2, N.M. Van Mieghem2, E. Boersma2, S.S. Pedersen1. 1Tilburg
University, Medical Psychology, Tilburg, Netherlands; 2Erasmus Medical Center,
Department of Cardiology, Rotterdam, Netherlands

Purpose: Negative mood states, like anxiety and depression, have been asso-

ciated with increased cardiovascular morbidity and mortality in coronary artery
disease (CAD). Despite studies showing that negative and positive emotions are
not merely opposites on the same continuum, little is known about the impact of
positive emotions on these outcomes. We examined whether anhedonia (i.e., the
lack of positive affect) was associated with long-term mortality in patients treated
with percutaneous coronary interventions (PCI).
Methods: Consecutive PCI patients (N=1236; 72.0% men; mean age 62.0±11.1
years) from the Rapamycin- Eluting Stent Evaluated At Rotterdam Cardiology
Hospital (RESEARCH) registry (Erasmus Medical Center, Rotterdam, the Nether-
lands) completed the Hospital Anxiety and Depression Scale (HADS) to assess
anhedonia at 6 months post-PCI. Anhedonia was defined as a score ≤7 (i.e., one
SD below the mean) on the Positive Affect scale of the HADS. Endpoints were
defined as all-cause mortality and a composite of death and non-fatal myocardial
infarction (MI). Information on survival status was obtained from patients’ medical
records and the Municipal Civil Registries.
Results: The prevalence of anhedonia was 23.6% (292/1236). After a mean
follow-up of 6.5±1.6 years, 188 deaths from any cause and 263 events for the
composite endpoint were recorded. The incidence of all-cause death at follow-
up in anhedonic patients was 22.3% (65/292) versus 13.0% (123/944) in non-
anhedonic patients. Cumulative hazard functions were significantly different for
anhedonic versus non-anhedonic patients (log-rank χ2=16.58, p=<0.001 for all-
cause mortality and log-rank χ2=20.26, p=<0.001 for death/non-fatal MI, respec-
tively). In univariable analysis, anhedonia was associated with all-cause mor-
tality (HR=1.63, 95%CI[1.17-2.29], p=0.04) and death/non-fatal MI (HR=1.68,
95%CI[1.27-2.23], p=<0.001). In multivariable analysis, anhedonia remained in-
dependently associated with both all-cause mortality (HR=1.50, 95%CI[1.02-
2.22], p=0.04) and death/non-fatal MI (HR=1.58, 95%CI[1.14-2.19], p=0.006), af-
ter adjusting for socio-demographic and clinical characteristics.
Conclusions: Anhedonia was independently associated with a 1.5-fold increased
risk for all-cause mortality and the composite of death and non-fatal MI in patients
treated with PCI. Enhancing positive emotions, in addition to reducing negative
emotions, may form a target for future psychological intervention trials in patients
with CAD.

P1550 Long-term (>5 years) outcomes after percutaneous
coronary intervention with bare-metal stents for
unprotected left main coronary artery disease

A. Nomura, M. Nagashima, K. Yamaji, Y. Soga, S. Shirai,
M. Iwabuchi, H. Yokoi, M. Nobuyoshi. Kokura Memorial Hospital,

Fukuoka, Japan

Purpose: Long-term outcomes and potential predictors after percutaneous coro-
nary intervention (PCI) with bare-metal stents (BMS) for unprotected left main
coronary artery disease (ULMCAD) were still unknown.
Methods: From March 1991 to December 2004, consecutive 196 patients who
underwent PCI with BMS for ULMCAD were evaluated in this retrospective cohort
study. Baseline clinical characteristics, plaque distribution in the left main coro-
nary artery, stent profile, and the SYNTAX score were also evaluated. The end-
points of this study were cardiac death (CD), non-fatal myocardial infarction (MI),
target lesion revascularization (TLR), and major adverse cardiac events (MACE)
including CD, non-fatal MI, and TLR.
Results: Median follow-up duration was 5.2 years (interquartile range, 2.3 to 8.2
years). The mean age was 70.1 years (range from 18 to 90), 139 patients (70.9%)
were male. Median SYNTAX score was 19 (interquartile range, 13 to 28). Stents
with more than 3.5 mm in diameter were deployed in 132 patients (67.3%). At 5
years, the rate of CD, non-fatal MI, TLR and MACE were 5.3±1.8%, 2.0±1.2%,
22.8±3.2%, and 29.3±3.7%, respectively. In Cox proportional hazard regression
model, although any variables were not significantly associated with CD or non-
fatal MI, both the SYNTAX score and stent diameter implanted in ULMCAD were
significantly associated with TLR (adjusted hazard ratio (HR) [95% confidence
interval (CI)], 1.05 [1.01 to 1.08], P=0.008; 0.27 [0.094 to 0.72], P=0.008) and
MACE (1.06 [1.03 to 1.09], P<0.001; 0.35 [0.14 to 0.83], P=0.017), respectively.

Kaplan-Meier curves for MACE

Conclusions: Lower SYNTAX score and larger stent diameter were significantly
associated with long-term (>5 years) TLR and MACE. BMS implantation for ULM-
CAD with low SYNTAX score and larger vessel size was feasible for as long as 5
years.
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P1551 Involvement of rho-kinase activation in the
pathogenesis of coronary hyperconstricting
responses by drug-eluting stents in patients with
coronary artery disease

K. Aizawa, S. Yasuda, J. Takahashi, T. Takii, Y. Kikuchi, Y. Ito,
K. Ito, M. Nakayama, M. Takeda, H. Shimokawa. Tohoku University

Graduate School of Medicine, Department of Cardiovascular Medicine, Sendai,
Japan

Purpose: Drug-eluting stents (DES)-induced impairment of coronary vasomotion
has recently received much attention in addition to late stent thrombosis with
DES. Enhanced coronary vasoconstriction in response to acetylcholine (ACh) or
exercise was demonstrated in the coronary segments adjacent to DES. We have
previously demonstrated that activation of Rho-kinase, the effector of the small
GTP-binding protein Rho, plays a central role in the pathogenesis of DES-induced
coronary hyperconstricting responses in pigs in vivo. We examined whether Rho-
kinase activation is also involved in the DES-induced coronary hyperconstricting
responses in patients with coronary artery disease (CAD). We also examined
structural changes of the coronary segments with DES-induced hyperconstricting
responses using optical coherence tomography (OCT).
Methods: In 25 patients with CAD who underwent coronary intervention with ei-
ther DES (n=16, M/F 10/6, 69±11 [SD] years) or bare-metal stents (BMS, n=9,
M/F 7/2, 70±8 years), we examined coronary vasomotor responses to intracoro-
nary ACh before and after intracoronary pre-treatment with a Rho-kinase inhibitor,
fasudil (300 μg/min for 15 min). We evaluated coronary vasomotor responses
by quantitative coronary angiography (QCA) and coronary vascular structure by
OCT.
Results: QCA showed that the coronary vasoconstricting responses to ACh were
significantly enhanced in the DES group compared with the BMS group both at
the proximal and the distal segments adjacent to the stents (proximal: BMS -
13.0±10.7% vs. DES -24.7±14.2%, P=0.043; distal: BMS -24.4±12.2% vs. DES
-42.8±14.8%, P=0.004). Importantly, fasudil markedly attenuated the enhanced
vasoconstricting responses to ACh in the DES group (proximal -10.2±11.3%,
distal -14.2±10.2% vs. before fasudil, both P<0.01). Coronary vasodilating re-
sponses to isosorbide dinitrate from the baseline diameter at the proximal and
the distal segements adjacent to the stents were comparable between the 2
groups (proximal: BMS 16.2±12.5% vs. DES 12.9±10.8%, P=0.855; distal: BMS
22.4±9.8% vs. DES 17.8±10.8%, P=0.378) with no significant difference in diam-
eter changes in the reference segments (BMS 18.0±11.5% vs. DES 12.5±10.2%,
P=0.392). In the OCT imaging analysis, there was no significant correlation be-
tween intimal thickness and coronary vasoconstriction to ACh.
Conclusions: These results indicate that Rho-kinase activation is also involved
in the pathogenesis of the DES-induced coronary hyperconstricting responses
in patients with CAD, suggesting the therapeutic importance of the Rho-kinase
pathway.

P1552 High-density lipoprotein cholesterol can predict
clinical outcomes in patients who achieving target
low-density lipoprotein cholesterol with statin
treatment after percutaneous coronary intervention

S.M. Seo1, E.H. Choo1, Y.S. Koh2, D.I. Shin3, C.S. Park4, P.J. Kim1,
K.Y. Chang1, D.S. Jeon3, W.S. Chung1, K.B. Seung1. 1Seoul St. Mary’s Hospital,
Seoul, Korea, Republic of; 2Uijeongbu St. Mary’s Hospital, Uijeongbu, Korea,
Republic of; 3Incheon St. Mary’s Hospital, Incheon, Korea, Republic of; 4Yeouido
St. Mary’s Hospital, Seoul, Korea, Republic of

Objectives: We investigate the significance of high-density lipoprotein choles-
terol (HDL-C) after statin therapy on cardiovascular events in patients with coro-
nary artery disease (CAD) after drug eluting stents (DES) implantation.
Background: A low level of HDL-C is strongly associated with cardiovascular
events. However, the significance of HDL-C after stain therapy on the outcomes
of patients who underwent percutaneous coronary intervention (PCI) with DES is
unclear.
Methods: Patients who underwent PCI with DES from January 2004 to December

Figure 1

2009 were prospectively enrolled. We analyzed follow up (f/u) lipid panel of 2,693
patients (median lab f/u duration 225 days) who had kept on using statin after PCI
and who attained low density lipoprotein cholesterol (LDL-C) < 100 mg/dL, and
we compared major adverse cardiac events (MACE) including all-cause death,
nonfatal myocardial infarction, and target vessel revascularization according to f/u
HDL-C level (40 mg/dL for men or 50 mg/dL for women) with the use of propensity
scores matching.
Results: Median f/u duration was 832 days. 1,585 (58.9%) patients had low f/u
HDL-C level and the other 1,108 patients had high f/u HDL-C level. Low f/u HDL-
C group had significantly higher rates of composite of MACE. Low f/u HDL-C was
a significant independent predictor of MACE (adjusted hazard ratio 1.404, 95%
confidence interval 1.111 to 1.774, p=0.004). In further analysis with propensity
scores matching, overall findings were consistent.
Conclusions: Raising HDL-C level with statin treatment may be a subsequent
target after achieving the goal of LDL-C level in patients with DES implantation.

P1553 The impact of (a)symptomatic noncoronary artery
disease on prognosis in patients undergoing
percutaneous coronary intervention

M.G. Van Der Meer1, M.J.M. Cramer1, Y. Van Der Graaf2,
P.R. Stella1, F. Visseren2, P.A. Doevendans1 , H.M. Nathoe1.

1University Medical Center Utrecht, Department of Cardiology, Utrecht,
Netherlands; 2University Medical Center Utrecht - Julius Centre for Health
Sciences and Primary Care, Utrecht, Netherlands

Purpose: Patients undergoing percutaneous coronary intervention (PCI) with
symptomatic concomitant noncoronary artery disease (NCAD) are at risk for fu-
ture cardiovascular events. It is unknown whether patients with asymptomatic
NCAD diagnosed by standardized vascular screening have a similar prognosis.
Methods: A standardized vascular screening program was applied to 1650 daily
practice PCI patients. Asymptomatic NCAD was defined by the presence of a
carotid stenosis >50%, aortic aneurysm >50 mm or an ankle brachial index <

0.9 in patients without any clinical manifestation of NCAD. Patients with a clin-
ical manifestation of NCAD were classified as symptomatic. Outcomes of inter-
est were: vascular death; non-fatal and fatal myocardial infarction; coronary re-
intervention or combined cardiovascular events. Survival free hazard ratios (HRs)
were calculated separately for patients with asymptomatic or symptomatic NCAD
and were compared to patients without NCAD (reference group). HRs were ad-
justed for baseline characteristics such as age, sex, extent of coronary disease
and cardiovascular risk factors.
Results: A total of 257 patients (15.6%) had NCAD, of whom 139 asymptomatic
(54.1%) and 118 symptomatic (45.9%). The presence of asymptomatic or symp-
tomatic NCAD predicted vascular death similarly (asymptomatic: HR 2.8 (CI 1.36-
5.81) and symptomatic: HR 3.0; (CI 1.42-6.22)). This was also the case for the
combined vascular endpoint (asymptomatic: HR 2.4 (CI 1.50-3.77) and symp-
tomatic: HR 2.2 (CI 1.34-3.72)).

Vascular death, follow up in days.

Conclusion: In patients undergoing PCI, both asymptomatic and symptomatic
concomitant noncoronary artery disease determine a worse long-term prognosis.
Vascular screening should be recommended in all PCI patients to identify those
at risk for future events.

P1555 Combined influence of PPIs, CCBs and CYP2C19*2
on on-treatment platelet reactivitiy and on the
occurrence of atherothrombotic events in patients
undergoing coronary stent implantation

A.M. Harmsze1, J.W. Van Werkum1, P.C. Souverein2, H.J. Bouman1,
C.M. Hackeng1, H.J.T. Ruven1, J.M. Ten Berg1, O.H. Klungel2, A. De Boer2,
V.H.M. Deneer1. 1St Antonius Hospital, Nieuwegein, Netherlands; 2Division
of Pharmacoepidemiology and Pharmacotherapy, Utrecht Institute for
Pharmaceutical Sciences, Utrecht, Netherlands

Background: Carriage of CYP2C19*2 and the use of proton pump inhibitors
(PPIs) and calcium channel blockers (CCBs) has been associated with dimin-
ished efficacy of clopidogrel. However, previous studies only assessed the iso-
lated impact of these risk factors for clopidogrel poor-response.
Aim: To investigate the impact of combined presence of three pharmacokinetic
risk factors for clopidogrel poor-response, i.e. the use of CCBs, PPIs and car-
riage of CYP2C19*2, on on-treatment platelet reactivity and the occurrence of
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atherothrombotic events in 725 patients on dual antiplatelet therapy undergoing
elective coronary stenting.
Methods: In a prospective follow up study, on-treatment platelet reactivity was
quantified using ADP-induced light transmittance aggregometry and the Veri-
fyNow P2Y12 assay. The clinical study endpoint was the composite of all-cause
mortality, myocardial infarction, stent thrombosis and stroke at one year after
stenting.
Results: Patients with either one or more than one risk factor exhibited increased
platelet reactivity (mean relative increase one risk factor: 11% and >1 risk factor:
28%, respectively). Sixty-four events occurred during follow-up (8.8% of the study
population). Patients with one risk factor for clopidogrel poor-response did not
have an increased risk of the composite endpoint. However, patients using both
CCBs and PPIs and carriers of CYP2C19*2 who used CCBs had a statistically
significant increased risk of the composite endpoint (HRadj 2.1 95% CI, 1.0-4.4,
p=0.037 and HRadj 3.3 95% CI, 1.1-9.5, p=0.029, respectively).
Conclusions: The presence of more than one of the three investigated phar-
macokinetic risk factors for clopidogrel poor-response is associated with an in-
creased risk of adverse cardiovascular events within one year after elective coro-
nary stenting.

P1556 Application of a prior contrast induced acute kidney
injury score to patients with STEMI undergoing
primary PCI: the HORIZONS-AMI trial

A. Narula1, G.W. Stone1, G. Dangas2, G. Weisz1, B. Witzenbichler3,
R. Kornowski4, E. Nikolsky5, H. Parise5, M. Fahy5, R. Mehran2.

1Columbia University Medical Center, New York, United States of America;
2Mount Sinai Medical Center, New York, United States of America; 3Charite
- Campus Benjamin Franklin, Cardiology & Pneumology, Centrum 11
(Cardiovascular Medicine), Berlin, Germany; 4Rabin Medical Center, Sackler
Faculty of Medicine,Tel Aviv University,Recanati Center for Medicine, Petach
Tikva, Israel; 5Cardiovascular Research Foundation, New York, United States of
America

Purpose: We sought to apply a previously validated contrast induced acute kid-
ney injury (CI-AKI) risk score to patients with STEMI undergoing primary PCI in
the HORIZONS-AMI trial to ascertain its predictive value in this population.
Methods: We previously developed a CI-AKI risk score from a large prospective
database of over 8,000 pts undergoing PCI, from which pts with STEMI were
excluded. CI-AKI was defined as an increase in serum creatinine ≥0.5 mg/dL
or ≥25% within 48 hours after PCI. The model identified and assigned scores
for the risk factors: hypotension (5 points), use of intra-aortic balloon pump (5),
congestive heart failure (5), age >75 years (4), anemia (3), diabetes mellitus (3),
contrast volume (1 for each 100 cc3), serum creatinine >1.5 (4), and chronic
kidney disease (2 for creatinine clearance 40-60 mL/min, 4 for 20-40 mL/min,
and 6 for <20 mL/min). Patients were stratified into low (≤5), moderate (6-10),
high (11-15), and very high risk (>15) groups. Increasing risk score was strongly
associated with higher rates of CI-AKI. We applied this risk score to patients with
STEMI undergoing primary PCI in the HORIZONS-AMI trial.
Results: CI-AKI developed in 483/3344 (14.4%) of patients. Increasing risk score
was strongly associated with CI-AKI: low risk (11.6% [132/1134]), moderate
risk (14.3% [164/1151]), high risk (22.9% [89/388]), and very high risk (36.27%
[37/102]) (p<0.0001).

Conclusions: A CI-AKI risk score previously developed for patients undergoing
PCI without STEMI is also useful for stratifying the risk of CI-AKI in pts with STEMI
undergoing primary PCI.

P1557 Incidence and outcomes of sirolimus-eluting stent
thrombosis 8 years after implantation in unrestricted
clinical practice

A. Ielasi, A. Latib, M.A. Gullace, J. Cosgrave, G. Davidavicius,
C. Godino, A. Chieffo, M. Carlino, M. Montorfano, A. Colombo. San

Raffaele Hospital (IRCCS), Interventional CardiologyUnit, Milan, Italy

Purpose: Little is known about the very long-term (>5 years) incidence of Aca-
demic Research Consortium (ARC) defined stent thrombosis (ST) and the related
clinical outcomes after sirolimus-eluting stent (SES) implantation.
Methods: All consecutive patients with significant coronary artery stenosis
treated with implantation of at least one SES between December 2001 and

February 2003 were analyzed in order to assess the incidence (estimated by
the Kaplan-Meier method) of ST and the consequences related to this event. Ac-
cording with guidelines at the time of implantation, dual antiplatelet therapy (DAT)
was prescribed for at least 3-6 months after the index procedure.
Results: 447 consecutive patients (954 lesions) treated with SES were evaluated.
Mean age was 61.9±10.4 years, 99 patients (22.1%) had diabetes mellitus and
356 (79.6%) had multi-vessel disease. The mean number of stents implanted
per patient was 2.03±1.4. Median DAT duration was 253 (IQR 162-1197) days.
Two-hundred and sixteen patients (48.3%) were on DAT at 1 year, 151 (33.8%)
at 2 years and 101 (22.6%) at last clinical contact. No intra-procedural neither
acute ST occurred while the 8-year cumulative incidence of any ST was 7.4%
(9 definite, 3 probable, and 17 possible). Definite/probable ST occurred in 12
patients (cumulative incidence: 3.1%): 2 subacute (1 definite and 1 probable), 1
late (definite) and 9 very late (7 definite and 2 probable). The annual incidence of
definite/probable very late ST was between 0.2 and 0.5% up to 8-year follow-up.
At the time of ST, 2 patients were still on DAT while the others only on aspirin.
Only 1 thrombotic event (that occurred 18 days after the index procedure) was
clearly related to a premature DAT discontinuation because of emergent general
surgery 7 days before the event. All the cases of definite/probable ST presented
as an acute myocardial infarction, which was successfully managed with PCI in
9/12 while 3/12 patients not survived the event. Of the patients, which survived
definite/probable ST, 8 were alive at last clinical contact while 1 died for non-
cardiac cause.
Conclusions: SES implantation in unselected patients resulted associated with a
relatively low incidence of definite/probable ST at very long-term follow-up. How-
ever very late ST was still encountered with no evidence of diminution up to 8
years follow-up.

P1558 Impact of initial treatment strategy and timing of
intervention on one-year clinical outcomes in
non-ST-segment elevation myocardial infarction:
result from the KAMIR

B.W. Kim1, K.S. Cha1, J.H. Choi1, H.W. Lee1, J.M. Hwang1,
M.J. Yang1, M.S. Ahn1, H.C. Lee1, T.J. Hong1, M.H. Jeong2. 1Pusan National
University Hospital, Busan, Korea, Republic of; 2Chonnam National University
Hospital, Gwangju, Korea, Republic of

Purpose: Trials comparing early invasive strategy with conservative strategy in
patients with non-ST-segment elevation myocardial infarction (NSTEMI) have pro-
duced conflicting results that have delayed the current general consensus of up
to 48 to 72 hr regarding the benefit of early invasive strategy. A recent study,
however, reported that delaying revascularization with percutaneous coronary in-
tervention (PCI) >24 hr in patients with NSTEMI was an independent predictor
of mortality and adverse ischemic outcomes. Aim of this study was to determine
the impact of initial treatment strategies and timing of PCI on one-year clinical
outcomes in patients with NSTEMI.
Methods: A cohort of 4,929 patients with NSTEMI enrolled in the Korea Acute
Myocardial Infarction Registry were stratified according to initial treatment strate-
gies and timing of PCI and analyzed for death and composite of major adverse
cardiac outcomes (MACE, death or myocardial infarction or revascularization) at
one-year.
Results: PCI was performed in 3,584 (73%) patients at median of 26.1 hr (≤12
hr [n=936], 12 to 24 hr [n=643], 24 to 48 hr [n=671], 48 to 72 hr [n=431], and 72
hr to 30 days [n=724]). Composite of MACE at one-year was significantly better in
PCI group than in non-PCI group (11.1% vs. 28.3%, p<0.0001). Among patients
treated with invasive strategy, timing of PCI was significantly associated with one-
year composite of MACE (12.9%, 10.6%, 12.4%, 7.2%, and 10.5%, respectively;
p=0.041). In multivariable analysis, timing of PCI was an independent predictor of
one-year composite of MACE after adjusting significant factors; age, pulmonary
edema or cardiogenic shock, and TIMI risk score. Adjusted ORs for one-year
composite of MACE in ≤12 hr, 12 to 24 hr, 24 to 48 hr, and 48 to 72 hr groups of
timing of PCI, compared with that in 72 hr to 30 days group, were 1.57 (p=0.005),
1.29 (p=0.16), 1.52 (p=0.017), and 0.78 (p=0.27), respectively.
Conclusions: In a real-world cohort of NSTEMI, this study showed that inva-
sive strategy have benefit in reducing clinical outcomes at one-year and delaying
revascularization with PCI >24 hr was not an independent predictor of one-year
composite of MACE. These results suggest that, in most patients with NSTEMI,
urgent PCI is not mandatory and timing of PCI can be flexible and determined on
an individual basis, depending on the patient’s risk and clinical course

P1559 Does the obesity paradox exist for survival after a
percutaneous intervention?

A. Rajamanickam1, S. Butler2, S. Ellis2, J.B. Young2, S. Kapadia2.
1Christiana Care Health System, Newark, United States of America;
2Cleveland Clinic Foundation, Cleveland, United States of America

Background: Conflicting literature exists regarding the "Obesity paradox" in pa-
tients with coronary artery disease. We sought to examine whether this phe-
nomenon exists in a large cohort of patients who had undergone a percutaneous
intervention (PCI)
Methods: We identified 25,815 PCI patients from 01/01/1994 to 12/31/2009. Pa-
tient data was obtained from our PCI database, electronic medical records and
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social security death index. Patients were classified according to their Body mass
index (BMI) into 6 groups (Class 0 - BMI <20, Class 1-BMI 20 to <25, Class 2 -
BMI 25 to<30, Class 3 - BMI 30 to<35, Class 4 - BMI 35 to<40, Class 5 - BMI
40 to <45 and Class 6- BMI>45). Kaplan-Meyer survival curves were used in
analysis and Bonferroni corrections were applied to the post-hoc pairwise com-
parisons. A Cox proportional hazard model was constructed to assess the cor-
relations between mortality and race, age, gender, hypertension, diabetes, heart
failure, hyperlipidemia and current smoking.
Results: BMI of<25 and BMI>40 had the poorest survival curves while BMI of 25
to 40 had the best survival of all BMI groups (p<0.0001). The final reduced model
identified significant correlations between mortality and age (OR 1.06, p<0.0001),
mortality and diabetes (OR 1.6, p<0.0001), mortality and heart failure (OR 2.3,
p<0.0001,) and mortality and current smoking (OR 1.3, p=0.003)

Conclusion: Obesity paradox does exist with BMI of 25 to 40 conferring a sur-
vival advantage over extremes of BMI and normal BMI. Age, current smoking and
history of diabetes and heart failure are associated with decreased survival

P1560 Everolimus-eluting stents show no stent thrombosis
with similar one year outcomes compared with 1st
and 2nd generation drug-eluting stents for the
treatment of ST-segment elevation myocardial
infarction

K.H. Lee1, T.H. Ahn1, S.H. Han1, W.C. Kang1, E.K. Shin1,
S.W. Rha2, S.K. Oh3, J. Yoon4, S.H. Hur5. 1Gachon University Gil Medical
Center, Incheon, Korea, Republic of; 2Korea University Guro Hospital, Seoul,
Korea, Republic of; 3Wonkwang University Hospital, Iksan, Korea, Republic of;
4Wonju Christian Hospital, Wonju, Korea, Republic of; 5Keimyung University
Hospital Dongsan Medical Center, Daegu, Korea, Republic of

Background: There were no published data regarding the clinical efficacy and
safety of second generation drug-eluting stent (everolimus-eluting stent, EES)
following primary percutaneous coronary intervention (PCI) in ST-elevation my-
ocardial infarction (STEMI). We evaluated the one-year outcome of everolimus-
eluting stent versus to 1st generation (sirolimus-eluting stent, SES and paclitaxel-
eluting stent, PES) and 2nd generation (zotarolimus-eluting stent) drug-eluting
stents (DES) for the treatment of STEMI.
Methods: A prospective, open-labeled, multi-center cohort has been performed
at 4 centers in Korea. All patients will be clinically followed-up for two years. The
primary endpoint was major adverse cardiac event (MACE): the composite of car-
diac death (CD), recurrent MI and ischemia-driven target vessel revascularization
(TVR) at 1 year. Stent thromboses (ST) by ARC definition were analyzed.
Results: Total 797 patients (EES=197, ZES=203, SES=203, PES=194) who
were completed more than one year were analyzed. One-year MACE were 2.0%,
5.9%, 3.4% and 5.7% in EES-, ZES-, SES- and PES-group, respectively (p=ns).
Cardiac death was 1.0%, 2.5%, 1.5% and 1.0% in EES-, ZES-, SES- and PES-
group, respectively (p=ns). ST was 0%, 2.0%, 2.0% and 2.0% in EES-, ZES-,
SES- and PES- group, respectively (p=ns).

Table 1. Clinical outcomes and stent thrombosis at 12 months

EES (n=197) ZES (n=203) SES (n=203) PES (n=194) p value

MACE 6 (3.1%) 12 (5.9) 7 (3.4) 11 (5.7) 0.322
Cardiac death 2 (1.0%) 5 (2.5) 3 (1.5) 2 (1.0) 0.646
Recurrent MI 1 (0.5%) 2 (1.0) 4 (2.0) 6 (3.1) 0.781
Ischemia-driven TLR 3 (1.5%) 5 (2.5) 0 (0%) 3 (1.5) 0.190
Stent thrombosis 0 (0%) 4 (2.0) 4 (2.0) 4 (2.0) 0.719

EES: everolimus-eluting stent; ZES: zotalimus-eluting stent; SES: sirolimus-eluting stent; PES:
paclitaxel-eluting stent; MACE: major adverse cardiac event; MI: myocardial infarctin; TLR: target
lesion revascularization.

Conclusions: Campared to 1st and 2nd generation DES (SES and PES, ZES),
EES showed similar one-year clinical outcomes in terms of MACE in patients with
STEMI following primary PCI and no stent thrombosis.

P1561 Does the target vessel impact on results of
percutaneous coronary intervention for bifurcation
lesions?

G. Biondi-Zoccai1, E. Romagnoli2, I. Sheiban3, S. De Servi4,
C. Tamburino5, D. Capodanno5 , G. Sangiorgi1. 1University of
Modena & Reggio Emilia, Department of Cardiology, Modena, Italy;

2Polyclinic Casilino of Rome, Rome, Italy; 3University of Turin, San Giovanni
Battista "Molinette" Hospital, Department of Cardiology, Turin, Italy; 4Civil
Hospital of Legnano, Department of Cardiovascular Disease, Legnano, Italy;
5University of Catania, Ferrarotto Hospital, Division of Cardiology, Catania, Italy

Purpose: Coronary bifurcations remain a challenging lesion subset for percuta-
neous coronary intervention (PCI). However, it is unclear whether a bifurcation on
the left anterior descending (LAD) has the same early and long-term prognosis
of a bifurcation on the left circumflex (LCX) or on the right coronary artery (RCA),
which have typically a smaller amount of myocardium at stake. We thus appraised
the early and long-term outlook of bifurcation PCI stratifying for target vessel.
Methods: Consecutive patients undergoing bifurcation PCI between January
2002 and December 2006 in 22 Italian centers were retrospectively enrolled. Sub-
jects undergoing bifurcation PCI on the LAD were compared to those undergoing
bifurcation PCI on the LCX and on the RCA. The primary end-point was the long-
term rate of major adverse cardiac events (MACE, i.e. death, myocardial infarction
or target lesion revascularization [TLR]).
Results: A total of 3985 patients were included, 2811 (70.5%) treated on the LAD
or its branches, 898 (22.5%) on the LCX or its branches, and 276 (6.9%) treated
on the RCA or its branches. Early (30-day) MACE were significantly higher in the
LAD group (2.4%) and RCA group (2.2%) in comparison to the LCX group (0.9%,
p=0.022). However, cumulative long-term (average 24 months) outcomes were
similar in the three groups, with MACE in 15.0%, 16.3% and 16.8% (p=0.400),
death in 4.6%, 5.1%, and 4.7% (p=0.934), myocardial infarction in 3.8%, 3.6%,
and 3.0% (p=0.226), TLR in 10.9%, 11.2%, and 13.3% (p=0.152), and definite
stent thrombosis in 1.5%, 1.4%, and 1.2% (p=0.873).
Conclusions: Despite a theoretically smaller amount of myocardium at risk, coro-
nary bifurcation lesions treated with PCI and localized in the LCX and RCA are
associated with event rates similar to those localized on the LAD. Thus, care
should be taken to skilfully perform PCI and maximize post-PCI medical therapy
wherever the bifurcation lesion is located.

P1562 Impact of smoking cessation on the long-term
outcome after percutaneous coronary
revascularization. Another smoker’s paradox?

T. Chen, W. Li, Y. Wang, B. Xu. Cardiovascular Institute & Fuwai
Hospital, Beijing, China, People’s Republic of

Background: Smoking has been shown to be one of the major avoidable causes
of cardiovascular diseases. However, the effect of smoke cessation on the clinical
outcome of percutaneous coronary revascularization (PCI) is still controversy.
Aim: To describe the impact of quitting smoking on mortality and revascularization
after PCI.
Method: A cohort of 9866 consecutive smokers who had undergone successful
PCI between 2004 and 2009 were followed in a prospective, observational study.
Extensive data, including self-reported smoking habits, were obtained at baseline
and during follow-up. Cox proportional hazards regressions were used to assess
the hazard ratios (HRs) for death and revascularization associated with smoking
categories.
Result: The pre-PCI quitters were older, more likely to be male and had a
higher prevalence of diabetes and hypertension than post-PCI and persistent
smokers and had more unfavorable clinical and angiographic characteristics. The
multivariable-adjusted HRs for mortality were 0.18 (95% confidence interval [CI]:
0.05 to 0.69) for pre-PCI quitters, 0.36 (95% CI: 0.14 to 0.90) for post-PCI quitters,
compared with persistent smokers. However, the quitters were more likely than
the persistent smokers to undergo additional PCI (1.65 [95% CI:1.35 to 2.07] for
pre-PCI quitters and 1.50 [95% CI:1.28 to 1.76]).
Conclusion: The cessation of smoking either before or after percutaneous revas-
cularization was beneficial in all-cause mortality, but not in revascularization,
which caused us further study.

P1563 Superior long term outcome associated with native
vessel versus graft vessel PCI following secondary
PCI in patients with prior CABG

C. Mavroudis, R. Rakhit. Royal Free & University College London
Medical School, London, United Kingdom

Background: Secondary percutaneous coronary intervention (PCI) in patients
with prior coronary artery bypass graft surgery (CABG) is increasingly common.
However, graft vessel (GV) PCI has an inferior outcome with high rates of resteno-
sis, occlusion and re-interventions compared with native coronary vessel PCI. We
investigated the outcome of patients who underwent secondary PCI of either a
graft vessel (GV) or a native coronary vessel (NV).
Methods: We studied 220 patients (84% male) who underwent PCI to either GV
(n=89), NV (n=103) or both VG and NV [NG group] (n=28) between December
2004 and December 2010. Average age was 73.9, 72.9 and 76.1 years for the GV,
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NV and NG groups respectively. The prevalence of diabetes mellitus (DM);32.2%,
hypertension;90%, hypercholesterolaemia;88%, chronic renal failure (CRF);26%,
PVD;9%, CVA/TIA;8%. The p value was not significant between the groups.
Results: The study population underwent 378 procedures (1.7 procedures per
patient), GV group; n=126, NV group; n=164 and NG group; n=88. 15.8% [n=20]
of the index procedures in the GV, 3.6% [n=6] in the NV group and 17% [n=15] in
the NG group were due to in-stent restenosis [ISR]. All other procedures treated
de novo lesions. Acute coronary syndrome (ACS) was the clinical presentation
in 43% of cases. Drug eluting stent use was 83%, bare metal stent use 17%,
average stent per case 1.2, average size of stent 3×20mm, with no significant
difference between groups. The median follow up was for 29 months [range 2-
69 months]. Target vessel revascularisation (predominantly due to ISR) occurred
in 16% of the GV group, and 4% in the NV group [p=0.0004]. The overall mor-
tality for our study population was 15% [n=34] with 17 deaths in the GV group
(19.1%), 14 in the NV group (13.5%) [p=0.2 for GV vs NV]. 3 patients died in the
NG group (10.7%). Using the Gehan-Breslow-Wilcoxon test there was no differ-
ence in the survival rate between GV and NV groups over the six years follow up
[p=0.2]. Using univariate analysis the overall risk of death was higher in patients
with CRF [RR 2.2, 95% CI 1.2-4.1, p=0.009] and in patients presenting with ACS
[RR 2.1, 95% CI 1.1-4, p=0.01]. No difference was seen between groups. Hyper-
tension, hypercholesterolemia, DM, PVD, and CVA/TIA were not associated with
increased risk of death.
Conclusion: This registry study demonstrates worse long term outcome of pa-
tients undergoing secondary PCI of GV versus NV with higher rates of TVR and
mortality. CRF and ACS are independent predictors of death in all patient groups.
A strategy of NV rather than GV target PCI should be considered in patients with
prior CABG.

P1564 Timing of coronary stent thrombosis in patients
treated for bifurcation lesions by 2-stent strategy in
the drug-eluting stent era: The comparison between
culotte and T-stent techniques

D. Hasegawa, K. Kadota, Y. Shigemoto, S. Habara, T. Tada,
H. Tanaka, S. Hosogi, Y. Fuku, T. Goto, M. Mitsudo. Kurashiki Central Hospital,
Kurashiki, Japan

Purpose: Several studies have shown persistent risk of blood clot formation in-
side drug-eluting stent (DES) over a longer time period after implantation than
observed with bare-metal stent. In addition, bifurcation lesions (BLs) and bifur-
cation stenting have been reported to be risk factors of stent thrombosis (ST).
However, the impact of the stenting strategy for BL on ST remains unclear, espe-
cially that of 2-stent strategy, in the DES era. We investigated the incidence of ST
after DES implantation for BL with culotte and T-stent techniques.
Method and results: Of the 568 patients treated for BLs by 2-stent strategy with
DES from October 2000 to February 2006 in our hospital, culotte stent technique
was used for 283 and T-stent technique for 285. A total of 17 patients with defi-
nite ST were confirmed angiographically during the follow-up period (2.80±1.71
years). In the T-stent group (follow-up period: 3.30±1.79 years), 9 patients had
ST: 2 with early ST (within 30 days), 1 with late (from 31 days to 1 year), and 6
with very late (more than 1 year). On the other hand, in the culotte group (follow-
up period: 2.44±1.46 years), all 8 ST events had occurred within 78 days after
DES implantation: 6 patients with early ST and 2 with late ST. The cumulative
incidence of ST which might relate to culotte or T-stent technique was evaluated
by the Kaplan-Meier method (culotte vs. T-stent technique; Log-rank p=0.851)
and a 1-year landmark analysis (culotte vs. T-stent technique; Log-rank p=0.058).
Results are shown in the figure.

Definite ST Landmark Analysis.

Conclusion: Culotte stent technique should be adopted for bifurcation treatment
by 2-stent strategy in the DES era.

P1565 Long-term clinical outcome after percutaneous
coronary intervention in grafts versus native vessels
in patients with previous coronary artery bypass
grafts

I. Xanthopoulou, P. Davlouros, G. Tsigkas, A. Panagiotou,
G. Hahalis, D. Alexopoulos. Patras University Hospital, Cardiology Department,
Patras, Greece

Background: The long-term clinical outcome of patients with previous Coronary
Artery Bypass Grafting (CABG), undergoing percutaneous coronary intervention
(PCI) is not clear.
Methods: This was an observational retrospective study design. Our database
was queried for patients with previous CABG, who underwent PCI of either graft
or native coronary artery.
Results: Between Feb 2004 and Dec 2008, out of 4741 consecutive patients sub-
jected to PCI, 221 (4.7%), had a history of CABG. Patients were excluded from
further analysis if PCI was performed in both native vessel and graft (N=16), if
PCI had procedural complications (N=12) or due to lack of clinical follow-up data
(N=15). The remaining 178 patients had a mean age of 66.5±9.6 years and there
was no difference in baseline charecteristics between patients who underwent
PCI in graft (N=83, group G) compared to native vessel (N=95, group N). Patients
in group G, compared to group N, had more occluded native vessels (2.1±0.8 vs
1.5±0.8, p<0.001), less occluded grafts (0.52±0.6 vs 0.73±0.8, p=0.05), less fre-
quently presence of at least 1 patent arterial graft (54.2% vs 71.6%, p=0.02), more
frequently periprocedural administration of a IIb/IIIa inhibitor (30.1% vs. 14.7%,
p=0.02), were treated less frequently with drug-eluting stent (22.9% vs 444.2%,
p=0.004) and received larger diameter stents (3.33±0.5 vs 2.96±0.4, p<0.001).
During follow up (median duration of 26 months), the incidence of MACEs, cardiac
death and repeat revascularization was higher in group G compared to group N
(41% vs 17.9% log rank p<0.001, 15.7% vs 5.3% log rank p=0.009 and 25.3% vs
12.6%, log-rank p=0.008). PCI in graft was independently associated with higher
risk for MACEs (HR=3.77 1.85-7.65 95%CI, p<0.001), cardiac death (HR=4.89
1.39-17.19 95%CI, p=0.01) and need for revascularization procedure (HR=3.14
1.31-7.51 95%CI, p=0.01).
Conclusions: Our study demonstrates that post-CABG patients, undergoing PCI
of graft compared to native coronary artery, have worse long-term clinical out-
come. Prospective studies are needed to elucidate the optimal revascularization
strategy for such patients.

PERCUTANEOUS CORONARY INTERVENTION:
EFFICACITY OF PROOF ON THE LONG RUN

P1566 Long-term follow-up of the patients with multiple drug
eluting stent implantation: single vs. multivessel
stenting with or without left main coronary stenting

S. Shirai1, T. Kimura2, T. Morimoto3, H. Yokoi1, M. Iwabuchi1,
T. Muramatsu4, Y. Nakagawa5, M. Nobuyoshi1 , K. Kadota6,

K. Mitsudo6. 1Kokura Memorial Hospital, Kitakyushu, Japan; 2Kyoto University
Graduate School of Medicine, Department of Cardiovascular Medicine, Kyoto,
Japan; 3Kyoto University Graduate School of Medicine, Department of Medicine
and Clinical Science, Kyoto, Japan; 4Saiseikai Yokohama City Eastern Hospital,
Yokohama, Japan; 5Tenri Yorozu Sodan Hospital, Tenri, Japan; 6Kurashiki
Central Hospital, Cardiology Department, Kurashiki, Japan

Purpose: The purpose of this study was to evaluate 3-year clinical outcomes
(TLR, definite/probable stent thrombosis and all cause death) of extensiveness of
treated vessels in very long stent implantation group.
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Method: Three-year clinical follow-up data was completed in 10,773 pts (14651
lesions) underwent successful implantation of SES. All patients were divided into
four groups based in quartiles. The longest quartile (total stent length per patient
56mm-293mm, n=2,184) were further divided into three groups according to the
treated vessel disease; 1) Single vessel treatment group (SVT, n=942), 2) Multi-
vessel treatment without left main coronary stenting (MVT-LM, n=1086), 3) MVT
with Leftomain stenting (MVT+LM, n= 156).
Results: Compared with SVT and MVT-LM groups, the proportion of high age,
two stent implantation at bifurcation, history of heart failure, and insulin treated
diabetes was high in MVT+LM groups. TLR rates through three years were 17.3%
in SVT, 17.5% in MVT-LM and 24.4% in MVT+LM (p=0.0451). The incidences of
definite/probable stent thrombosis (def/prob ST) were 0.85% in SVT, 1.47% in
MVT-LM and 5.75% in MVT+LM (p<0.0001). the incidences of all cause death
were 7.46% in SVT, 8.97% in MVT-LM and 14.1% in MVT+LM (p=0.0184). There
was no difference in the inicdences of TLR, def/prob ST and all cause death
between SVT and MVT-LM.
Conclusion: In the very long coronary stenting cohorts, multivessel with left main
coronary stenting groups was significantly high risk of three-year clinical events
compared with single and multivessel without leftmain coronary stenting.

P1567 Long term outcome of percutaneous coronary
intervention in octogenarians 2007-2009

P.J. Scott, B. Smyth, H. Gracey, G. Manoharan, P. Johnston. Royal
Victoria Hospital, Regional Medical Cardiology Centre, Belfast,
United Kingdom

Purpose: To determine the clinical risks and procedural outcomes for elderly (age
>80 years) patients undergoing Percutaneous Coronary Intervention (PCI) and
compare results with previous analysis in a similar population.
Method: A retrospective analysis on all patients greater than 80 years, undergo-
ing PCI at a single tertiary referral centre, between 2007 and 2009. Patient de-
mographics, procedural details and in-hospital complications were obtained from
patient notes. 30-day, 6 month and 1 year mortality were obtained from analy-
sis of the death registry. Results were compared with a similar study performed
previously from 2003-2005 at the same centre.
Results: A total of 118 procedures were carried out in 106 patients over the two
year study period, 2007-2009. This compares with 55 procedures performed over
a similar time period 2003-2005. Mean age was 82.5 years, with 35% female
cases. Mean TIMI risk score for acute coronary syndromes was 5, overall mean
logistic Euroscore was 16.75% (additive score 8.8) and BCPCI (British Colombia
Percutaneous Coronary Intervention 30 day mortality) mean score was 7.44%.
Actual 30-day, 6 month and 1 year mortality was 2.75%, 7.3% and 10.1% re-
spectively. Cardiac related mortality (as per cause of death on death registry)
was 2.75% at 30 days, 4.6% at 6 months and 4.6% at one year. Equal numbers
of deaths were secondary to cancer as to a primary cardiac cause (n=7). This
compares with 21.2% (18.2% cardiovascular) 1 year mortality in the 2003-2005
cohort. The use of radial access for procedure increased from 9.8% in 2007 to
37% in 2008.
Conclusions: The number of elderly patients undergoing PCI is increasing at
our centre. The patient group is high risk as per TIMI, Euroscore and BCPCI
risk calculators. Despite this, overall outcomes appear better than expected and
superior to the previous 2003-2005 cohort.

P1568 Deteriorating quality of life in the elderly three years
after percutaneous coronary intervention

A. Panasewicz1, S.S. Pedersen2, S. Veenhuis1 , R. Oemrawsingh1,
W. Van Der Giessen1, R.J. Van Geuns1, E. Regar1, P. De Jaegere1,
P.W. Serruys1, R.T. Van Domburg1. 1Erasmus Medical Center,

Thoraxcenter, Department of Cardiology, Rotterdam, Netherlands; 2Tilburg
University, CoRPS Center of Research on Psychology in Somatic diseases,
Tilburg, Netherlands

Purpose: It has been previously suggested that elderly patients experience sub-
stantial improvements in health-related quality of life (HRQOL) 1 year after per-
cutaneous coronary intervention (PCI). However, a long-term impact of PCI on
HRQOL in the elderly is unknown. As PCI is increasingly being performed in
older patients, information on the long-term HRQOL after PCI in such older pa-
tients is clearly needed. The objectives of this study were, therefore, twofold: 1)
To compare the HRQOL of elderly PCI patients (≥70 years of age) with that of
younger patients (<70 years) at 1, 12, and 36 months post-procedure, and 2)
to see if predictors of impaired HRQOL at 36 months post-PCI differed for older
versus younger patients.
Methods: A prospective single-centered registry was performed on 651 PCI pa-
tients (26.3%≥70 years, 72.4% male) who completed the SF-36 at 1, 12, and 36
months post-PCI. The SF-36 assesses eight self-reported aspects of HRQOL,
including: physical functioning, role limitations due to physical health functioning,
bodily pain, general health, vitality, social functioning, role limitations due to emo-
tional functioning, and mental health.
Results: Older patients experienced a poorer physical HRQOL at all time points
and worse mental HRQOL with respect to vitality and role emotional function-
ing (all ps<0.05). By 36 months, the HRQOL for the older patients worsened
in five of the eight sub-domains (all ps<0.05). Younger patients did not experi-

ence enduring changes in HRQOL, with exception of role physical functioning
(increase of +6.29 points; p=0.01). Predictors of impaired HRQOL were gener-
ally different for the elderly (diabetes, previous PCI and poor1-month HRQOL)
and younger cohorts (smoking, previous bypass surgery, ACE inhibitors and poor
1-month HRQOL).
Conclusions: Elderly PCI patients experience a deteriorating and poorer HRQOL
than younger patients across a period of 3 years. This information on the long-
term HRQOL of older patients can help care providers counsel them effectively
following a PCI; elderly patients with diabetes and a prior PCI, for example, should
be given extra medical attention to prevent deterioration of their HRQOL.

P1569 Does the choice of contrast media impact outcomes
after primary PCI? Results from HORIZONS-AMI

A. Narula1, G.W. Stone1, G. Weisz1, G. Dangas2, B. Witzenbichler3,
G. Guagliumi4, D. Dudek5, R. Kornowski6, H. Parise7, R. Mehran2.
1Columbia University Medical Center, New York, United States of

America; 2Mount Sinai Medical Center, New York, United States of America;
3Charite - Campus Benjamin Franklin, Cardiology & Pneumology, Centrum
11 (Cardiovascular Medicine), Berlin, Germany; 4Hospital Riuniti of Bergamo,
Bergamo, Italy; 5Jagiellonian University Medical College, Krakow, Poland; 6Rabin
Medical Center, Sackler Faculty of Medicine,Tel Aviv University,Recanati Center
for Medicine, Petach Tikva, Israel; 7Cardiovascular Research Foundation, New
York, United States of America

Purpose: Previous studies have shown conflicting results on the choice of con-
trast media for preservation of renal function and prevention of contrast induced
acute kidney injury (CI-AKI) and clinical outcomes. We sought to investigate the
impact of contrast media type on rates of CI-AKI and clinical outcomes during
early and late follow-up from pts with STEMI enrolled in the HORIZONS-AMI trial.
Methods: Pts were stratified according to the type of contrast received (low os-
molar or iso-osmolar contrast media). CI-AKI was defined as an increase in serum
creatinine of ≥0.5 mg/dL or ≥25% within 48 hours of PCI. The primary outcomes
were major adverse clinical events (MACE: death, reinfarction, ischemic TVR,
stroke), major bleeding not related to CABG, and net adverse clinical events
(NACE: MACE or major bleeding).
Results: There were no significant differences between rates of CI-AKI with low
osmolar vs. iso-osmolar (15.3% vs. 14.3%, RR 1.07 (0.82-1.38), p=0.62). Rates
of clinical events at thirty days and one year are shown (Table).

Low Osmolar (n=1693) Iso-Osmolar (n=563) RR (CI) P Value

30 days
NACE 10.4% (176) 13.7% (77) 0.74 (0.57, 0.97) 0.03
MACE 4.6% (78) 6.6% (37) 0.69 (0.47, 1.02) 0.06
Death 2.2% (38) 2.9% (16) 0.79 (0.44, 1.41) 0.42
Major bleeding 7.2% (121) 9.0% (50) 0.80 (0.57, 1.11) 0.17
Ischemic TVR 1.7% (29) 3.2% (18) 0.53 (0.29, 0.95) 0.03

3 years
NACE 27.0% (442) 30.4% (166) 0.85 (0.71, 1.02) 0.08
MACE 22.3% (362) 24.3% (131) 0.90 (0.73, 1.10) 0.29
Death 6.5% (106) 8.5% (46) 0.76 (0.53, 1.07) 0.11
Major bleeding 8.6% (142) 11.1% (61) 0.76 (0.56, 1.03) 0.07
Ischemic TVR 13.6% (213) 14.0% (73) 0.95 (0.73, 1.24) 0.70

Conclusions: In patients undergoing primary PCI for STEMI, the type of contrast
media did not affect the rates of CI-AKI. Low-osmolar contrast media was asso-
ciated with lower rates of NACE and ischemic TVR at 30 days, although these
differences were no longer statistically significant at 3 years.

P1570 Angio-guided versus fractional flow reserve-guided
percutaneous coronary intervention in patients with
small coronary vessel lesions

E. Puymirat, A. Peace, F. Mangiacapra, M. Conte, Y. Ntarladimas,
J. Bartunek, M. Vanderheyden, W. Wijns, B. De Bruyne, E. Barbato.

OLV Hospital Aalst, Cardiovascular Center, Aalst, Belgium

Purpose: True small vessels are supplying small myocardial territories therefore
functional significance of correspondent lesions is questionable. Moreover, percu-
taneous coronary intervention (PCI) of not-functional small vessel lesions might
be associated with worse clinical outcome. The aim of this study was to assess
the clinical impact of Fractional Flow Reserve (FFR) versus Angiography for guid-
ing PCI in the treatment of small coronary vessel lesions.
Methods: From January 2004 to December 2008, all patients treated with PCI for
stable or unstable angina in a native small coronary vessel (defined by a reference
vessel diameter < 3mm) were enrolled. Patients were divided into two groups
according to type of strategy used: Angio vs. FFR-guided PCI.
Results: A total of 717 patients were enrolled (495 Angio-guided PCI, 222 FFR-
guided PCI). Clinical follow up was obtained in 97.5% (median follow-up 3.3±1.3
years). The proportion of patients treated with drug-eluting stent was similar in
both groups. At five years, patients treated with FFR-guided PCI showed signifi-
cantly lower death or non-fatal myocardial infarction (MI) (HR 0.41, 95%CI 0.23-
0.75, p=0,004), target vessel revascularization (TVR) (HR 0.52, 95%CI 0.32-0.83,
p=0.006) and major adverse cardiac events (MACE) (HR 0.46, 95%CI 0.31-0.68,
p<0.001). No significant differences were observed between the two groups as to
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death and myocardial infarction. Costs of procedures were also reduced in FFR
guided strategy (p<0.0001).
Conclusions: FFR-guided PCI is more effective than Angio-guided PCI in re-
ducing death or non-fatal MI, TVR and MACE and in patients with small vessel
disease.

P1571 Gene mutations or polymorphisms in association
with platelet response to aspirin and/or clopidogrel
and long-term clinical outcome following coronary
stenting

C. Kaymaz1, I.H. Tanboga2 , M.M. Can1, H.C. Tokgoz1, K. Sonmez1,
M. Saglam1, N. Ozdemir1. 1Kartal Kosuyolu Heart Education

and Research Hospital, Istanbul, Turkey; 2Erzurum Education and Research
Hospital, Erzurum, Turkey

In pts with aspirin (ASA) and clopidogrel (CL) medication after PCI, low reponse
(LR) to ASA and/or CL have been correlated with the risk of stent thrombosis
(ST). Moreover, the relationship among some gene mutations or polymorphisms
and LR to ASA/CL and risk of ST remained controversial.
In this non-randomized and single-center prospective study (134 pts, age
56±9.9),we assessed several gene mutations or polymorphisms in relation to LR
to ASA and/or CL and definite ST (dST),stroke and bleeding after primary,urgent
or elective BMS or DES placement.Factor V Leiden, factor V H1299R (R2), pro-
trombin G20210A, factor XIII V34L, β fibrinojen -455 G-A, MTHFR C677T, MTHFR
A1298C mutations, and human platelet antijen-1 (HPA-1) (GPIIIa L33P), Apo-
E, PAI and ACE gene polymorphisms were investigated.Multiplate analyser was
used to assess platelet aggregation (PA) response to ASA and CL.All pts re-
ceived a prePCI CL loading dose of 600 mg.The duration of CL treatment was
9 to 12 months (m) for BMS, and >12 m for DES.The daily dose of CL was
150 mg for first week, and 75 mg thereafter,and daily ASA dose was 100 to 300
mg.Mean FU period was 660±230 days, and visits including ECG, laboratory
and PA assessment were performed within first 7 and 30 days, 3, 6, 9 and 12
mos after PCI. Definite (d)ST were noted in 2 (%1.6) pts,and occurred within the
first 22 days.TIMI major and minor bleeding events were noted in 2 (1.6%) and 4
(3.2%)pts, respectively.None experienced a documented ischemic stroke. Base-
line median PA (AU.min) response to ADP (ADP-PA) and collagen (Col-PA) were
293±247 and 231±211, respectively.Meaures of PA showed no difference com-
pared with baseline values along the FU period (p=NS).The ADP-PA and Col-
PA range were subdivided into quintiles, and 495 and 358 AU.min, the borders
of upper quintiles were defined as cut-off values for CLLR and ASALR, respec-
tively.The % of dual LR was 8.6.The CLLR related to platelet count (p<0.001) but
not with other clinical,laboratory and procedural characteristics (p=NS).Factor V
Leiden, factor V H1299R (R2), protrombin G20210A,factor XIII V34L,β fibrinojen-
455 G-A,MTHFR C677T and MTHFRA1298C mutations were not associated with
CLLR,ASALR or clinical outcome (p=NS). Moreover, none of the variants of ACE
gene, Apo-E and HPA-1 related to CLLR, ASALR as well as dST,stroke or bleed-
ing (p=NS).
Conclusions: Factor V Leiden,factor V H1299R (R2), protrombin G20210A,factor
XIII V34L,β fibrinojen -455 G-A,MTHFR C677T and MTHFR A1298C muta-
tions,and HPA-1,Apo-E, PAI and ACE gene polymorphisms were not associated
with LR to ASA and/or CL and long-term clinical outcome after BMS or DES
placement.

P1572 The duration of dual antiplatelet treatment (DAPT),
after coronary stent implantation. Doubt the DAPT?

T.H. Bampali, D. Kantas, C.H. Pappas, B. Salma, P. Korantzopoulos,
C.H. Milionis, J. Goudevenos. University of Ioannina Medical School,
Ioannina, Greece

Purpose: The currently modified recommendations state that the patients with
previously implanted coronary stent [Bare-Metal-Stent (BMS) or Drug-Eluting-
Stent (DES)] should be treated with dual antiplatelet therapy (aspirin 100 mg plus
clopidogrel 75 mg daily) for at least 12 months (Class I, LoE B), followed by as-
pirin for lifetime. Our purpose was to evaluate the therapeutic effectiveness of this
strategy.
Methods: In this observational, one-center study, we enrolled every patient who

Abstract P1570 – Table 1. LT and DAPT in DEB studies

Trial Devices used Treated Lesion Duration of dual antiplatelet therapy Late thrombosis at follow-up

PACCOCATH ISR I Paccocath vs. uncoated balloon In-stent restenosis 1 month At 12 months: Paccocath 0%, uncoated balloon 0%
PACCOCATH ISR II Paccocath vs. uncoated balloon In-stent restenosis 1 month At 12 months: Paccocath 0%, uncoated balloon 0%
PEPCAD I SVD SeQuent™ Please De novo, small vessels DEB: 1 month, DEB + BMS: 3 months At 12 months: DEB 0%, DEB + BMS: 6.3%
PEPCAD II ISR SeQuent™ Please vs. Taxus™ Liberté™ In-stent restenosis DEB: 3 months, DES: 6 months At 12 months: DEB 0%, DES: 0%
PEPCAD III Coroflex™ DEBlue vs. Cypher™ Complex de novo lesions 6 months At 9 months: DEB+BMS: Definite 1.3%,

probable 0.6%, DES: Definite 0.3%, probable
0%

PEPCAD V SeQuent™ Please + Coroflex™ Bifurcation 3 months At 9 months: Definite 3.6%, probable 3.6%
PICCOLETO Dior™ II vs. Taxus™ Liberté™ De novo, small vessels 1 month in cases of stable angina and

lone DEB use, 3 months after DEB and
provisional stenting

At 9 months: DEB 0%, DES: 0%

DEBUIT Liberté™ + Dior™ vs. Liberté™ + plain old
balloon angioplasty vs. Taxus™ Liberté™ +

plain old balloon angioplasty

Bifurcation DEB: 3 months, DEB + BMS: 3 months,
DES: 12 months

At 6 months: DEB: 0%, DEB + BMS: 0%, DES: 2.5%

LT: late thrombosis; DAPT: dual antiplatelet therapy; DEB: drug-eluting balloon; BMS: bare-metal stent; DES: drug-eluting stent.

proceeded for hospitalization in our department and had undergone coronary
stent implantation.
Results: From January 2008 until January 2011, 582 patients (men 503 (86.4%),
age 65.9±11.3 years) were identified with history of prior coronary stent inter-
vention. 333 (57.2%) of them had been treated with BMS, 152 (26.1%) with DES
and 97 (16.7%) with both types. The median time from the angioplasty to the in-
terview was 6.2 years [IQR 1-13 years]. 270 patients (46.4%) had received long-
term DAPT for a median time of 3.6 years and only 45 (7.7%) had been treated
according to these recommendations. 12 cases (2%) of premature discontinua-
tion were reported. We divided the DAP-treated patients into 4 sub-groups re-
garding to the duration of the treatment [1 year, >1 year - ≤2 years, >2 years
- ≤5 years and >5 years] and we reported the combined [TVR(target-vessel-
revascularization) + non-TVR/bleeding] complication rate. In the first sub-group
(45 pts) we reported 30 cases of acute coronary syndromes (ACS) (TVR/non-
TVR: 37.7%) and 6 bleedings (13.3%). In the second sub-group (70 pts) 34 ACS
(TVR/non-TVR: 28.6%) and 19 bleedings (27.1%) were reported. In the third
sub-group (126 pts) 81 ACS (TVR/non-TVR: 31.7%) and 43 bleedings (34.1%)
were reported. In the last sub-group 74 pts) we reported 54 ACS (TVR/non-TVR:
44.6%) and 31 (41.8%) bleeding events.
Conclusions: In this study, the long-term (more than 12 months) dual antiplatelet
treatment was associated with a 2.6-fold increase of the bleeding risk (13.3% vs
34.4%, p<0,01). No significant difference in the occurrence of the repeat revascu-
larization was reported (37.7% vs 34.5%, p>0.5). These data highlight the need
identify not only the minimum but also the optimum duration of dual antiplatelet
therapy, taking under option the not-well recognized, bleeding cost.

P1573 Safety of short-term dual antiplatelet therapy after
percutaneous coronary intervention with drug-eluting
balloons

K. Bonaventura, S. Sonntag, A. Fengler, A. Roettgen, F.X. Kleber.
Hospital Ernst von Bergmann, Department of Cardiology, Potsdam,

Germany

Purpose: Clinical studies demonstrated the safety and effectiveness of drug-
eluting balloons (DEB) in various clinical scenarios and support the use of
paclitaxel-eluting balloons for the treatment of in-stent restenosis (ISR), of small
coronary arteries and bifurcations lesions. We analyzed the safety, focused on
the rates of late thrombosis (LT), of short-term DAPT for 4 weeks after DEB.
Methods: We analyzed the rates of LT and the duration of DAPT in 8 DEB studies
including 1195 patients.
Results: The rates of LT in the DEB trials and the use of DAPT are shown in Table
1. Summarizing the follow-up of 6 to 12 months LT was reported after plain old
balloon angioplasty in none of 54 patients (0%), after BMS in none of 37 patients
(0%), after DEB alone in 2 of 258 patients (0.8%), after DEB plus BMS in 8 of 284
patients (2.8%) and after DES in 2 of 423 patients (0.5%). Although clopidogrel
was administered for 4 weeks only after DEB alone in some trials, no differences
regarding thrombotic complications between DEB and DES were reported. The
rate of LT after DEB alone was 0% (none of 165 patients) in studies with DAPT
for 4 weeks and 2.2% (2 of 93 patients) when DAPT was given for 3 months. After
DEB plus BMS all studies used the DAPT for at least 3 months and the rate of LT
was 2.1% (8 of 384 patients).
Conclusions: The present analysis shows comparable rates of late thrombosis
after DEB with DAPT for 1 month in comparison to DES with long-term DAPT.
Beside the proven efficacy of DEB the possible reduction in the duration of DAPT
to 1 month may represent an additional advantage regarding safety, patient com-
pliance and costs.
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P1574 Clopidogrel 150 mg/day versus 75 mg/day in real
clinical practice of percutaneous coronary
interventions

I. Pershukov1, A. Omarov2, T. Batyraliev3, E. Merkulov4,
D. Fettser1, J. Ramazanov5, I. Lazarev1 , Z. Karben3, B. Sidorenko1,
Y. Belenkov6. 1Presidential Medical Centre, Moscow, Russian

Federation; 2A.N.Syzganov’s National Scientific Center for Surgery, Almaty,
Kazakhstan; 3Sani Konukoglu Medical Center, Gaziantep, Turkey; 4Russian
Cardiology Research Center, Moscow, Russian Federation; 5Central Hospital
of Oilworkers, Baku, Azerbaijan; 6M.V. Lomonosov Moscow State University,
Moscow, Russian Federation

Purpose: After presentation data of CURRENT-OASIS 7 we want to estimate im-
pact of double increase in daily oral maintenance dose of clopidogrel in percuta-
neous coronary intervention (PCI) outcomes. Because improve clinical outcomes
in patients undergoing percutaneous coronary intervention after double increase
of daily dose of clopidogrel is still debated. This prospective registry evaluated the
relative effect of a 150- versus 75-mg daily maintenance dosage of clopidogrel on
clinical end-points in patients undergoing PCI at real practice.
Methods: We collected data from October 2009 and included a total of 1247
patients. 614 pts had got clopidogrel, 150 mg/day, during a week after PCI and
633 pts had got clopidogrel, 75 mg/day, at the same time - during a week after
PCI, both groups continued clopidogrel support in usually dose, 75 mg/day, till 12
months.
Results: Clopidogrel, 150 mg/day, was associated with significant reductions in
major adverse cardiac and/or cerebrovascular events (odds ratio [OR] 0.74; 95%
confidence interval [CI]: 0.41 to 0.97), myocardial infarction (OR 0.79; 95% CI:
0.56 to 0.93), target vessel revascularization (OR 0.44; 95% CI: 0.19 to 0.74),
and stent thrombosis (OR 0.71; 95% CI: 0.51 to 0.86). However, the 150-mg daily
maintenance dosage significantly increased the risk of minor bleeding (OR 1.29;
95% CI: 1.04 to 1.53), as compared with 75 mg/day.
Conclusions: As compared with the currently recommended 75-mg/day mainte-
nance dosage of clopidogrel, the 150-mg/day dosage can reduce major adverse
cardiac and/or cerebrovascular events but may increase the risk of minor bleed-
ing.

P1575 Impact of stent type on survival in left main stem PCI

I.R. Pearson1, C.P. Gale2, T. Munyombwe2, D. Conway3, P.D. Batin3,
N. Durham4, A.D. Simms1, A.S. Hall2, U.M. Sivananthan1. 1Leeds
General Infirmary, Yorkshire Heart Centre, Institute for
Cardiovascular Research, Leeds, United Kingdom; 2University of

Leeds, Leeds, United Kingdom; 3Pinderfields General Hospital, Wakefield,
United Kingdom; 4York Hospitals NHS Trust, York, United Kingdom

Introduction: There are conflicting data on survival after LMS PCI by stent type.
Methods: We tracked all-cause mortality of 268 consecutive patients after LMS
PCI at a single centre from 09/08/11 - 19/04/10.
Results: Mean (SD) age: 70.2 (12.8) years, 194 (72.4%) males. Diabetes: 18.6%;
previous PCI: 15.3%; protected LMS: 20.4%. STEMI: 9.7%, NSTEMI: 56.0%,
CSA: 34.3%. Mean (SD) SYNTAX score: 36.7 (14.5), median EuroSCORE: 9.1.
DES: 65.7% of cases. 74 deaths over 602 patient years (maximum 5.1, median
1.8). Mortality at 5.1 years: 27.6%. There were survival differences when data
were stratified by BMS versus DES type (Figure 1). Table 1 shows the 95% HR
for the cohort.

Survival (95% HR) stratified by DES use

Censored at 30 days Censored at 1 year Full survival: 5.6 years

Unadjusted 0.28 to 1.56 0.10 to 0.35 0.33 to 0.82
Model 1 0.31 to 2.07 0.13 to 0.50 0.36 to 0.91
Model 2 0.31 to 1.84 0.10 to 0.36 0.38 to 0.96
Model 3 0.31 to 2.08 0.11 to 0.46 0.40 to 1.03
Model 4 0.22 to 1.10 0.09 to 0.35 0.36 to 0.90
Model 5 0.35 to 2.26 0.10 to 0.44 0.42 to 1.06

Model 1: Clinical presentation: STEMI, NSTEMI, CSA. Model 2: EuroSCORE. Model 3: Model 1
+ model 2. Model 4: SYNTAX score. Model 5: Model 3 + model 4.

Conclusions: Survival following LMS PCI, both unadjusted and adjusted for clin-
ical characteristics, was greater when patients received a DES than a BMS at 1
year. No significant difference was seen at 30 days or at long-term follow-up.

P1576 Late and very late stent occlusion: IVUS analysis of a
series of consecutive patients

A. Rigamonti, M. Pighi, G. Pesarini, R. Dandale, F. Ribichini,
C. Vassanelli. Division of Cardiology, Department of Medicine,
University of Verona, Verona, Italy

Purpose: To analize the clinical presentation and imaging data obtained with the
intra vascular ultra sound (IVUS) performed in patients (pts) referred to our centre
for urgent catheterization with the clinical hypothesis of a late or very late stent
occlusion.
Methods: Between 2007 and 2010, 29 consecutive pts with late or very late to-
tal/subtotal stent occlusion were observed. Each patient underwent IVUS analysis
in the diagnostic phase of the angiographic procedure.
Results: Twenty-two pts had a late/very late DES-occlusion (10 Chyper, 4 Taxus,
6 Xience and 2 Endeavor R), and 7 of a BMS. Mean time to repeated angiography
was longer for DES than for BMS (28.2±20.37 vs 8.43±4.08 months; p=<0.001).
In DES pts STEMI presentation was significantly higher than in BMS pts (50%
vs 14.3%; p=0.001). Anti-platelet regimen at the time of the event in the DES
group was still dual in 27.3% of pts, single in 50% and discontinued in 22.7%.
Sixty percent of DES occluded within 6 months of the interruption of the dual anti-
platelet regimen. In the BMS group, anti-platelet therapy was still dual in 43% and
single in 57% of cases; no patient had completely discontinued the anti-platelet
regimen. QCA parameters after the index stenting procedure comparing DES and
BMS pts were not statistically different in terms of post-procedural stenosis,MLD
and lesion length. IVUS analysis performed at the time of the late stent failure
showed a higher incidence of incomplete stent apposition (ISA) in the DES group
compared to the BMS group (57.1% vs 14.3%; p=0.05). In DES group, ISA was
found more frequently in pts still under anti-platelet therapy (80 vs 20%). The in-
stent IVUS analysis showed similar DES and BMS results regarding EEM CSA:
20.9±4.8 vs 21.6±6.7mm2, p=0.8; and stent CSA: 7.45±2.3 vs 8.62±2.6 mm2,
p=0.4; but a larger neo-intimal area in the BMS group: 6.5±1.2 vs 3.5±2.2 mm2,
p=0.04. According to the "AVIO" and "MUSIC" criteria, optimal stent expansion
was achieved in 31% of DES and 50% of BMS and in 43% of DES vs 85.7% of
BMS. Good stent apposition was higher in the BMS group (85 vs 43%, p=0.05).
Conclusions: 1) late DES failure often causes STEMI; 2) BMS-related late events
do not correlate with the interruption of anti-platelet therapy while DES-related late
events do; 3) in our series, QCA variables do not predict these late stent failures;
4) IVUS observation obtained during the acute presentation show less neo-intimal
growth and more ISA in DES, and this is particularly frequent in pts with late DES
failure despite ongoing dual anti-platelet therapy, although we cannot determine
whether ISA is acquired or acute.

P1577 Comparison of long-term outcomes after PCI in
STEMI and NSTE-ACS

M.A.H. Van Leeuwen, J. Daemen, N.M. Van Mieghem, E. Boersma,
R.J. Van Geuns, W.J. Van Der Giessen, S.P.M. De Boer, R.T. Van
Domburg, P.W.J.C. Serruys. Erasmus Medical Center, Department

of Cardiology, Rotterdam, Netherlands

Purpose: Little is known about the comparative long-term outcomes after percu-
taneous coronary intervention (PCI) in ST-segment elevation myocardial infarction
(STEMI) and non-ST-segment elevation acute coronary syndrome (NSTE-ACS).
We therefore compared the 4-year event rates of NSTE-ACS and STEMI patients
treated in consecutive real world cohorts with either bare-metal stents (BMS) or
drug-eluting stents (DES).
Methods: A total of 1749 STEMI and 1921 NSTE-ACS patients were treated
with a BMS or DES. Median follow-up was 3.7 years. Cox proportianal-hazards
regression analyses were used to adjust for potential confounders.
Results: At 4 years, all-cause mortality was significantly lower in NSTE-ACS pa-
tients compared to STEMI patients (13.0% vs. 15.5%; Adj. HR 0.67, 95% CI 0.54-
0.83). However, a 30-day landmark analysis showed a trend towards higher long-
term mortality rates in NSTE-ACS patients (10.9% vs. 7.6%; Log Rank p=0.018;
Adj. HR 0.89, 95% CI 0.68-1.17). The observed late catch-up phenomenon (fig-
ure) is probably caused by the higher clinical and angiographic risk profile in
NSTE-ACS patients. NSTE-ACS and STEMI patients had comparable 4-year in-
cidences of MACE, myocardial infarction and TVR.

Conclusions: STEMI patients had a higher 4-year mortality compared to NSTE-
ACS after PCI, mostly due to higher 30-day mortality rates. However, NSTE-ACS
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patients seem to have a less favourable long-term prognosis, probably due to
their higher risk profile.

P1578 Comparison of multiplate, VerifyNow and PFA-100 in
the assessment of on-treatment platelet reactivity in
patients treated with aspirin and clopidogrel following
coronary stenting

C. Kaymaz1, I.H. Tanboga2 , H.C. Tokgoz1 , M.M. Can1, N. Poci1,
T. Aktemur1, N. Kirca1, M. Saglam1, N. Ozdemir1. 1Kartal Kosuyolu Heart
Education and Research Hospital, Istanbul, Turkey; 2Erzurum education and
research hospital, erzurum, Turkey

In pts treated with aspirin (ASA) and clopidogrel (CL) following percutaneous
coronary intervention (PCI), the needs for definition of high and low on-treatment
platelet reactivity (HOTPR, LOTPR) remained unmet. Although VerifyNow (VN),
PFA-100 and multiplate (MPL) have been proposed as novel methods to assess
PR, measures of these methods are not interchangable.
In this study we investigated the response to ASA and CL in 614 pts (58.9±10.2
yrs) assessed by MPL.Mean FU period was 752 +253 days, and visits includ-
ing MPL were performed within first 7 and 30 days,3,6,9 and 12 mo after PCI.
Moreover, 107 and 100 of 614 pts were also asssessed by VN and PFA-100, re-
spectively. A good correlation (r=0.63, p<0.01) was found between ASA and CL
response on MPL. The distribution of MPL were subdivided into quintiles; and
borders between 4th and 5th, and between first and second quintiles were re-
garded as cut-off values for HOTPR and LOTPR, respectively. The interquintile
borders were 44,121, 218, 373 and for ADP-PA, and 34, 83, 161, 301 for ASPI-
PA, respectively. MPL-ADP showed a weak correlation with VN-PRU (r=0.20,
p:0.04) whereas MPL-ASPI and VN-ARU were not correlated (r=0.04, p=NS).
Moreover no correlation was found between MPL-ADP and PFA-100-ColADP
(r=0.07, p=NS), and between MPL-ASPI and PFA-100-ColEPI (r=0.05, p=NS).
Similarly, measures of VN and PFA-100 were not correlated (r=0.05, p=NS). Nei-
ther VN,nor PFA-100 measures were different among quintiles of correspond-
ing ADP and ASPI measures on MPL (p=NS). HOTPR for CL and ASA defined
by MPL related to a 20 times (4% vs 0.2%, p=0.001) and a 4 times (2.4% vs
0.6%, p=0.001) higher risk of dST; respectively. Moreover dST was noted in 5%
of dual HOTPR subset but in none with dual response defined by MPL criteria
(p<0.05).However, neither cathegorically defined HOTPR or LOTPR, nor step-
wise increment in PA with ADP and ASPI on MPL was the independent predictor
for ischemic end-points, and bleeding (p=NS). The measures of VN and PFA-100
were not associated with event rate during FU.
Conlusions: The measures of MPL,VN and PFA-100 were not correlated. The
measures of VN and PFA-100 showed no relation to clinical events whereas
HOTPR on MPL seemed to predict only early risk of dST, but not mid and long-
term outcome following the BMS or DES implantation, irrespective of the clinical,
metabolic and procedural characteristics.

P1579 An international collaborative meta-analysis of
predictors of coronary stent thrombosis including 30
studies, 225,536 patients, and 4,203 thromboses

F. D’ascenzo1, G. Biondi-Zoccai2, F. Clementi3, I. Sheiban1,
F. Gaita1, G. Sangiorgi2, M.G. Modena2 . 1University of Turin, San

Giovanni Battista "Molinette" Hospital, Department of Cardiology, Turin, Italy;
2University of Modena & Reggio Emilia, Department of Cardiology, Modena,
Italy; 3Tor Vergata Polyclinic, Rome, Italy

Purpose: Stent thrombosis remains among the most feared complications of per-
cutaneous coronary intervention (PCI) with stenting. However, data on its predic-
tors are sparse and conflicting. We thus aimed to perform an international collab-
orative systematic review focusing on predictors of stent thrombosis.
Methods: PubMed was systematically searched for eligible studies from the drug-
eluting stent (DES) era (1/2002-7/2010). Studies were selected if including≥2,000
patients undergoing stenting or reporting on≥25 thromboses. Study features,
patient characteristics, and predictors of stent thrombosis were abstracted and
pooled, when appropriate.
Results: A total of 30 studies were identified (225,536 patients, 4,203 throm-
boses), with DES used in 87%. From a total of 47 candidate variable, the most
reliable predictors of definite/probable stent thrombosis were diabetes (62% of
studies), acute coronary syndrome at admission (57% of studies), and total stent
number/length (57% of studies). Age, bifurcation treatment, extent of coronary
disease, renal failure and smoking also appeared as significant predictors of
thrombosis, but less consistently. Premature discontinuation of dual antiplatelet
therapy was also a powerful predictor of stent thrombosis (risk estimate 36.5,
p<0.05).
Conclusions: Despite numerous possible risk factors, the strongest predictors of
stent thrombosis are diabetes, acute coronary syndromes, stent length/number,
and premature discontinuation of dual antiplatelet therapy.

P1580 Significant narrowing of circumflex artery leads to
worse early and long-term outcome than right
coronary artery narrowing in patients with ACS
treated with PCI of left descending artery

M. Kozuch, K. Nowak, P. Kralisz, P. Prokopczuk, A. Dubicki,
K. Gugala, G. Mezynski, M. Jozwowicz, H. Bachorzewska-Gajewska,
S. Dobrzycki. Medical University of Bialystok, Department of Invasive Cardiology,
Bialystok, Poland

Purpose: Significant narrowing of circumflex artery (Cx) often doesn’t give an is-
chemic signs in the ECG, even if it is occluded. It can lead to wrong qualification
to delayed angiography during ACS. Thus narrowing of this artery treated inad-
equately can lead to worse outcome. The aim of this analysis was to establish if
the narrowing of Cx is related to diverse outcome in comparison to the narrowing
of the right coronary artery (RCA) in patients with ACS treated with PCI of left
descending artery (LAD).
Methods: Inclusion criteria were: acute coronary syndrome treated with PCI of
LAD and separate significant (≥70%) narrowing of Cx or of the RCA- two vessel
disease. Inclusion criteria met 90 consecutive patients with ACS: 71% (N=64) with
STEMI and 29% (N=26) with NSTE-ACS. Mean follow-up was 639 (±224) days.
Total mortality was estimated during hospitalization and at follow-up. Composite
endpoint (MACE) of death, stroke, myocardial infarction and revascularization was
established during the longterm observation.
Results: Study population was composed in 30% (N=26) of patients with Cx
narrowing and in 70% (N=64) with RCA narrowing. Compared groups were not
different according to baseline clinical data. Hospital and longterm mortality were
4% and 17%, respectively. MACE appeared in 39% of patients. Patients with nar-
rowing of Cx had worse hospital and long term outcome according to mortality
(hospital: 11% vs 2%, p<0,05; longterm: 30% vs 11%, p<0,05, respectively) and
MACE (59% vs 30%, p<0,01, respectively). Multiple regression analysis showed
that independent risk factors for death during the follow-up were: age, ejection
fraction and the narrowing of Cx (R=0.5317; F(5.84)=6.6239; p<0.00003 for the
model).
Conclusions: Significant narrowing of Cx leads to worse outcome than narrow-
ing of RCA in patients with ACS treated with PCI of LAD. Thus patients with Cx
narrowing should be treated more cautiously and demand a special attention after
ACS treated with PCI of LAD.

P1582 Long-term clinical outcomes of overlapping
heterogenous drug-eluting stents compared with
homogenous drug-eluting stents

D.B. Kim, K.Y. Choi, B.J. Kwon, S.H. Her, J.M. Lee, C.S. Park,
H.Y. Kim, K.D. You, D.S. Jeon, W.S. Chung. Catholic University

Medical College, Seoul, Korea, Republic of

Purpose: The safety and efficacy of overlapping heterogenous DES remains un-
known. Furthermore, outcomes of overlap with second generation DES remain to
be established. We aimed to compared long-term clinical outocomes of overlap-
ping heterogenous drug-eluting stents compared with homogenous drug-eluting
stents.
Methods: The study involved patients with one vessel disease treated with two
overlapping DES in one lesion between January 2005 and December 2009. The
study end point was the occurrence of major adverse cardiac events (MACE),
defined as cardiac death, myocardial infarction (MI), or target lesion revascular-
ization (TLR).
Results: Overlapping homogenous DES were used in 940 (87.0%) patients
and overlapping heterogenous DES were used in 140 (13.0%) patients. The
two patient groups were similar in terms of baseline clinical and angiographic
characteristics. The MACE, cardiac death, MI and TRL rates were not signifi-
cantly different between the homogenous and heterogenous DES group (9.9%
vs. 11.4%, P=0.574; 2.7% vs. 3.6%, P=0.578; 1.5% vs. 1.4%, P=1.000; 5.7%
vs. 6.4%, P=0.747, respectively). In addition, we found that overlap with sec-
ond generation DES might be safe and effective, and the sirolimus-eluting stent
(SES)+SES group had higher rate of MACE-free survival than paclitaxel-eluting
stent (PES)+PES group (P=0.014).
Conclusion: Overlapping heterogenous DES showed similar long-term safety
and efficacy outcomes as overlapping homogenous DES.

P1583 Successful recanalisation of Chronic Total
Occlusions (CTO) is associated with increased long
term survival

D. Jones1, R. Weerackody1 , K. Rathod1, A. Jain1, C.J. Knight1,
A.K. Kapur1, A. Wragg1, C.A. Thompson2 , A. Mathur1, E.J. Smith1.

1Barts and The London NHS Trust, London, United Kingdom; 2Yale University,
New Haven, United States of America

Introduction: Chronic total occlusions (CTO) remains a challenging lesion subset
with many CTO patients not offered PCI as physicians perceive procedural suc-
cess lower, and the anatomy stable. The aim of this study was to investigate the
impact of procedural success on mortality following CTO-PCI in the drug eluting
stent era.
Methods: 6,122 consecutive patients underwent elective PCI at a single centre
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(Oct 2003 - May 2010), 836 (13.7%) for CTO. In hospital MACE (myocardial in-
farction, urgent revascularisation, stroke or death) was documented at discharge.
All cause mortality data was obtained from the Office of National Statistics via the
BCIS/CCAD national audit out to 4 years (mean 2.9±1.6).
Results: 572 (68.4%) CTO procedures were successful. Coronary stents were
implanted in 96.9% (mean 2.3±0.1 stents, 70% DES). Previous CABG (16.5% vs
7.4%, p<0.0001) and PCI (36% vs 21.2%, p<0.0001) were more frequent among
patients with unsuccessful PCI than successful. Baseline characteristics were
otherwise similar. Intra-procedural complications (coronary dissection, perfora-
tion, access site complication) were more frequent in unsuccessful cases (19%
vs. 4.1% (p=<0.0001), but did not have an impact on in hospital MACE (2% vs.
1.8%, p=0.6). All cause mortality was 10% in the unsuccessful group and 2%
in the successful group out to 4 years, (figure 1). Mortality following successful
CTO-PCI was similar to that of the non-CTO elective PCI group (5.1%, p=NS).
With regard to revascularisation 20% of failed CTOs went on to undergo CABG.
In the successful group 2% underwent CABG and 6% repeat PCI in the subse-
quent 4 years.

Figure 1. Mortality outcome following CTO PCI.

Conclusion: A successful angiographic outcome following CTO-PCI is associ-
ated with a survival advantage out to 4 years, suggesting that improving proce-
dural success may improve prognosis.

P1584 Four-year clinical outcomes of drug-eluting stent
implantation for patients with unprotected left main
coronary artery lesions

Y. Fuku, K. Kadota, H. Tanaka, S. Hosogi, H. Yamamoto, S. Fujii,
T. Goto, K. Mitsudo. Kurashiki Central Hospital, Kurashiki, Japan

Aims: Limited data are available on the long-term outcome of drug-eluting stent
(DES) implantation for patients with unprotected left main coronary artery (LMCA)
lesions. The purpose of this study was to evaluate the risk factors associated
with the long-term adverse outcomes following DES implantation for unprotected
LMCA lesions.
Methods and results: We identified consecutive 125 patients with unprotected
LMCA lesions who had received DES implantation between March 2003 and De-
cember 2007, and investigated 4-year clinical outcomes (median 1559 days) in-
cluding all-cause death, cardiac death, target vessel revascularization (TVR), and
definite or probable stent thrombosis defined by the ARC. The exclusion crite-
ria included previous PCI or CABG and acute myocardial infarction. The mean
age was 69.6±10.4 years (range 41-90), with 75.2% male gender. Among all pa-
tients, 35.2% had diabetes mellitus, 11.2% cerebral vascular disease, 8.8% pe-
ripheral artery disease, and 10.4% acute coronary syndrome. The mean additive
EuroSCORE, SYNTAX score, and left ventricular ejection fraction were 4.4±2.6
(range 0-12), 26.7±9.4 (range 11-53), and 57.6±9.9 (range 25-76). Sirolimus-
eluting stent was used in 82.4% of all LMCA lesions. Among all lesions, 75.2%
had distal LMCA lesions and 41.5% of those were treated with 2-stent technique.
At 4-year clinical follow-up, all-cause death occurred in 18.4% of the patients,
cardiac death 7.2%, TVR 24.8%, and definite or probable stent thrombosis 1.6%.
In multivariate analysis, severe renal insufficiency (estimated glomerular filtra-
tion rate <30 ml/min/1.73m2 or hemodialysis) (HR 5.19, 95% CI 2.16-12.48,
p<0.001), left ventricular ejection fraction�40% (HR 4.48, 95% CI 1.54-13.00,
p=0.006), and EuroSCORE�6 (HR 2.90, 95% CI 1.22-6.91, p=0.016) were inde-
pendent predictors of all-cause death. Severe renal insufficiency (HR 4.82, 95%
CI 1.38-16.80, p=0.014) was an independent predictor of cardiac death. Further-
more, severe renal insufficiency (HR 3.86, 95% CI 1.50-9.94, p=0.005) and SYN-
TAX score�33 (HR 2.95, 95% CI 1.36-6.39, p=0.006) were independent predic-
tors of TVR.
Conclusions: At 4-year clinical follow-up, in this single-center experience, over-
all clinical outcomes after DES implantations in unprotected LMCA lesions were
favorable. Not SYNTAX score but rather clinical factors were closely related to
mortality. Severe renal insufficiency was a strong independent predictor of death
and TVR.

P1585 The Syntax Score more accurately predicts future
cardiovascular death after percutaneous coronary
intervention by adding the inferiority of systemic
status

S. Nakamura, H. Takano, R. Tara, K. Kato, S. Inami, G. Takagi,
S. Aoki, K. Asai, M. Yasutake, K. Mizuno. Nippon Medical School,

Tokyo, Japan

Background: The Syntax Score (SS) expresses the complexity of coronary
artery disease (CAD) and is known to predict clinical outcome after percutaneous
coronary intervention (PCI). We aimed to determine whether the newly-defined
Composite Syntax Score (CSS) modified from SS can be more accurate predic-
tor.
Methods: We analyzed the complexity of CAD, conventional risk factors, and
follow-up data in 301 consecutive patients who received elective denovo PCI. SS
was caliculated by reviewing coronary arteriogram. Since age � 75, decreased
LVEF (< 40%) or chronic kidney disease (CKD) was found to be the independent
predictor of cardiovascular death, CSS was defined as the sum of the number of
these predictors (0 ∼3) and SS multiplied by 0.1.
Results: Averaged score of SS was 18.8±9.5 and that of CS was 2.6±1.4. The
total of 12 patients died due to cardiovascular disease during the follow-up period
(31.9±17.5 month). The patients with high SS (� 24) had significantly lower sur-
vival rate from cardiovascular death (p=0.0017), as well as those with high CSS
(� 3.5, p<0.0001). Multivariate analysis showed that CSS was more sensitive
than SS (Hazard Ratio: 9.748 vs. 1.7874).

Table 1

Hazard ratio 95% Confidential Interval P Value

Syntax Score ≥ 24 1.7824 0.3933–8.0781 0.4535
Clinical Syntax Score ≥ 3.5 9.7480 1.6845–56.4101 0.0110

Conclusion: The Syntax Score more accurately predicts the long-term outcome
after PCI by adding the inferiority of cardio-renal system and the influence of
aging.

P1586 Low incidence of stent thrombosis in Asian races:
multicenter registry in Asia 6 years follow-up result

S. Nakamura1 , H. Ogawa2, J.H. Bae3, Y.H. Cahyadi4,
W. Udayachalerm5 , D. Tresukosol6 , S. Tansuphaswadikul7 . 1New
Tokyo Hospital, Chiba, Japan; 2Kumamoto University Hospital,

Kumamoto, Japan; 3Konyang University Hospital, Daejeon, Korea, Republic of;
4Husada Hospital, Jakarta, Indonesia; 5King Chulalongkorn Memorial Hospital,
Bangkok, Thailand; 6Faculty of Medicine Siriraj Hospital of Mahidol University,
Bangkok, Thailand; 7Chest Disease Institute, Bangkok, Thailand

Background: The aim of this study was to evaluate the frequency, predictors and
the clinical outcome of stent thrombosis after DES implantation and bare metal
stent (BMS) implantation in Asian races.
Method: A total of 14,577 consecutive patients who underwent successful DES
implantation (8,809 patients, 62% of the lesion with Sirolimus-eluting stent: SES,
38% of the lesion with Paclitaxel-eluting stent: PES) and BMS implantation (5,768
patients) were included in this study. We evaluate the frequency, predictor of stent
thrombosis.
Results: At a mean follow-up of 78.5±29.9 months in DES and 81.8±26.4
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months in BMS. The cumulative incidence of stent thrombosis were subacute
stent thrombosis (SAT): 0.5% with DES and 0.6% with BMS, late stent throm-
bosis (LAST): 0.18% with DES and 0.1% with BMS, very late stent thrombosis
(VLAST): 0.18% per year with DES and no BMS. Independent predictors of stent
thrombosis are bifurcation lesion (OR=1.90, 95% CI: 1.83 to 24.24, p=0.01) and
ejection fraction (OR=0.90, 95% CI: 0.86 to 0.94, p=0.03). Only 0.2% of the pa-
tients were died because of the myocardial infarction after stent thrombosis in
both groups.
Conclusions: The incidence of stent thrombosis in Asian races is relatively low
(0.5% with DES and 0.6% with BMS of SAT, 0.18% increase per year with DES of
late stent thrombosis) at mean follow-up to 6 years. Particular attention will need
to be directed to this complication when the patients have bifurcation lesions or
low ejection fraction.

P1587 Angioplasty in patients with multivessel coronary
artery disease and left ventricular systolic
dysfunction

A. Maalej, S. Champagne, S. Boudiche, G. Mouillet, A. Belarbi,
P.F. Lesault, M. Delavega, B. Gellen, E. Teiger, J.L. Dubois Rande.
AP-HP - University Hospital Henri Mondor, Interventional Cardiology

Unit, Department of Physiology, Creteil, France

Introduction: Coronary artery disease is the main etiology of left ventricular dys-
function in the developed countries. Modalities and timing of revascularization in
the presence of multivessel coronary disease is often a topic of discussion.
Object: To determine predictors of improved ventricular function and factors in-
fluencing long-term survival.
Methods: Among 1142 patients with multi vessel coronary artery disease hospi-
talized between 2007 and 2008 in Henri Mondor Hospital, we identified patients
with left ventricular systolic dysfunction (EF ≤40%) excluding patients with an his-
tory of coronary syndromes with ST elevation in 3 months before hospitalization
or a significant valvular disease.
Results: One hundred twenty-four patients were included. The mean age was
70.6±23 years with a male predominance (85.5%). Diabetes and a history of
myocardial infarction (>3 months) were present in 41.9% and 41.1% respectively.
Silent ischemia (44.4%) and coronary syndrome (42.7%) were the main clinical
presentation.
The left ventricular fraction average was 34.47% ± 6.69%. Patients had three
vessel diseases in 53.2%. 79% of patients had a syntax score <23%. The mean
Euroscore was 12.75±10.62%. Coronary angioplasty was performed with drug
eluting stents in 48.4% of cases and has led to a complete revascularization in
79%. Intra-hospital MACE were marked by two deaths, one ventricular failure,
one acute intrastent thrombosis and one ischemic stroke.
After a mean follow up of 23.4±10.1 months, overall survival was 86.3%. The new
admissions were mainly due to heart failure (20.2%) and intra-stent restenosis
(10.5%).
Sixty-one patients received an echocardiogram showing a significant improve-
ment in left ventricular function 33.4±6.7% to 37.3±9.5% (p=0.007).
After multivariate analysis, complete revascularization has been identified as an
independent predictor of left ventricular function improvement of more than 5%
(p=0.002). On the analysis of survival curves, Kaplan-Meier survival was signifi-
cantly impaired in patients with ventricular dysfunction ≤30% (p=0.01) and a trend
toward an improvement of survival among patients with complete revasculariza-
tion (p=0.06) was found.
Conclusion: Angioplasty in patients with multivessel coronary artery disease and
left ventricular systolic dysfunction resulted in a significant improvement in ven-
tricular function. Complete revascularization is an independent predictor of more
than 5% of ventricular function. The long-term survival was related to the severity
of ventricular dysfunction and to a lesser degree to the completeness of revascu-
larization complete.

P1588 Short and long-term outcomes in octogenarians
undergoing percutaneous coronary intervention with
stenting

M.S. Marcolino, C. Simsek, S.P.M. De Boer, R.T. Van Domburg,
R.-J. Van Geuns, P. De Jaegere, K.M. Akkerhuis, J. Daemen,

P.W. Serruys, E. Boersma. Erasmus Medical Center, Thoraxcenter, Department
of Cardiology, Rotterdam, Netherlands

Purpose: To investigate the incidence of cardiac events in octogenarians who
underwent percutaneous coronary intervention (PCI) with stenting, as well as to
evaluate the efficacy and safety of drug eluting stents (DES) in this population.
Methods: The study included 6,129 consecutive patients who underwent PCI
with stenting from 2000 to 2005 in our center, of whom 291 (4.7%) were oc-
togenarians. Patients were divided in two age groups according to their age:
<80 years and ≥80 years (octogenarians). The primary endpoint was all-cause
mortality, which was evaluated at 30 days, 1 year and 4 years after the proce-
dure. Secondary endpoints were nonfatal myocardial infarction (MI), target vessel
revascularization (TVR), major adverse clinical endpoints (MACE, defined as the
composite of all-cause death, nonfatal MI or TVR), target lesion revascularization
(TLR) and stent thrombosis at 1-year and 4-year follow-up.
Results: After adjusting for multiple confounders, age equal to or higher than 80

years appeared a significant predictor of high mortality at 30 days (3.3 vs. 8.5%,
adjusted hazard ratio [aHR]1.92, 95% CI 1.23-3.01), and 4 years (34.9 vs. 115.2
per 1,000 peson-years, aHR 2.25, 95%CI 1.77-2.85). No differences were seen
with respect to incident MI, but target lesion (63.2 vs. 32.6 per 1,000 person-years
at 1 year and 27.9 vs. 16.6 per 1,000 person-years at 4 years) and vessel (83.1 vs.
52.9 per 1,000 person-years at 1 year and 37.7 vs. 25.0 per 1,000 person-years
at 4 years) revascularization rates were lower in octogenarians. When comparing
DES with bare-metal stents (BMS) in octogenarians, mortality and MI rates were
comparable, but there was a significantly lower incidence of TLR at one (9.5 vs.
0.6 per 1,000 person-years, aHR 0.07, 95% CI 0.01-0.57) and 4-year (3.4 vs. 0.7
per 1,000 person-years, aHR 0.16, 95% CI 0.04-0.59) follow-up in patients who
received a DES.
Conclusions: Octogenarians undergoing PCI with stenting have an increased
mortality risk, whereas the rates of repeat revascularization on octogenarians
are lower. The benefit of DES in reducing revascularization rates is extended to
elderly patients.

P1589 The ACEF (Age, Creatinine, Ejection Fraction) score
is an accurate clinical risk prediction tool for
percutaneous coronary intervention of bifurcation
lesions

G. Sangiorgi1, I. Sheiban2, S. De Servi3, C. Tamburino4,
D. Capodanno4 , G. Biondi-Zoccai1, E. Romagnoli5. 1University of

Modena & Reggio Emilia, Department of Cardiology, Modena, Italy; 2University
of Turin, San Giovanni Battista "Molinette" Hospital, Department of Cardiology,
Turin, Italy; 3Civil Hospital of Legnano, Department of Cardiovascular Disease,
Legnano, Italy; 4University of Catania, Ferrarotto Hospital, Division of Cardiology,
Catania, Italy; 5Policlinico Casilino, Division of Cardiology, Rome, Italy

Purpose: Coronary bifurcations are among the most challenging lesions for per-
cutaneous coronary intervention (PCI). There is no simple and effective tool to
identify patients with a good prognosis despite such complex coronary disease.
We aimed to appraise the predictive accuracy of a novel and user-friendly risk
score, the ACEF (age, creatinine, ejection fraction), in patients undergoing PCI
for coronary bifurcations.
Methods: A multicenter, retrospective study was conducted enrolling consecutive
patients undergoing bifurcation PCI between January 2002 and December 2006
in 22 Italian centers. Patients with complete data to enable computation of the
ACEF score were divided in 3 groups according to tertiles of ACEF score,. The
primary end-point was the long-term rate of all cause mortality. The discrimination
of the ACEF score as a continuous variable was also appraised with area under
the curve (AUC) of the receiver-operating characteristic.
Results: A total of 3,535 patients were included: 1119 in the lowest quartile
of ACEF score, 1190 in the 2nd quartile, and 1153 in the highest quartile. In-
creased ACEF score was associated with significantly different rates of early
all cause death (0.1% in the 1st quartile vs 0.5% in the 2nd quartile and 3.0%
in the 3rd quartile, p<0.001), with similar differences in myocardial infarction
(0.3% vs 0.7% and 1.8%, p<0.001) and major adverse cardiac events (MACE,
0.5% vs 1.2% and 4.3%, p<0.001). After an average follow-up of 24.4±15.1
months, increased ACEF score was still associated with a higher rate of all cause
death (1.3% vs 2.4% and 11.0%, p<0.001), cardiac death (0.9% vs 1.4% and
7.2%, p<0.001), myocardial infarction (3.4% vs 2.7% and 5.7%, p<0.001), MACE
(13.6% vs 15.9% and 22.3%, p<0.001), and stent thrombosis (2.3% vs 1.8% and
5.0%, p<0.001). Discrimination of ACEF score was good for early all cause death
(AUC=0.82 [0.77-0.87]), early MACE (AUC=0.73 [0.67-0.78]), long-term all cause
death (AUC=0.76 [0.72-0.79]) long-term cardiac death (AUC=0.76 [0.72-0.81]),
and modest for long-term major adverse cardiac events (AUC=0.58 [0.55-0.60]).
Conclusions: The simple and user-friendly ACEF score can accurately identify
patients undergoing PCI for coronary bifurcation lesions at high risk of early fatal
or non-fatal complications, as well as long-term fatality.

THROMBOSIS IN CARDIOVASCULAR DISORDERS:
INSIGHTS INTO MECHANISMS

P1590 Prognostic significance of mean platelet volume on
admission in unselected cohort of patients with non
ST-segment elevation acute coronary syndrome

N. Taglieri, F. Saia, S. Rosmini, L. Cinti, L. Alessi, F. Vagnarelli,
P. Gallo, A. Branzi, C. Rapezzi, A. Marzocchi. University of Bologna,

Institute of Cardiology, Bologna, Italy

Purpose: We sought to investigate the prognostic significance of mean platelet
volume (MPV) in patients with non-ST Elevation acute coronary syndrome
(NSTE-ACS).
Methods: We included 1041 consecutive patients with NSTE-ACS. Patients were
divided in quartiles according to the MPV value on admission (fl) i.e. Q1<7.5;
Q2=7.5-8.0; Q3=8.1-8.8; Q4≥8.9. The primary study endpoint was the composite
of cardiovascular death and re-myocardial infarction (MI) at 1 year. Secondary
study endpoints were individual cardiovascular death and re-MI.
Results: Patients in Q4 were older, had a higher prevalence of previous MI, pe-
ripheral artery disease and advanced Killip class compared to patients in Q1-Q3.
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Elevated MPV levels (Q4) was independently associated with gender, smoking
status, platelet count and creatinine level. Overall, 210 patients (20.2%) reached
the primary endpoint, 124 (12.1%) died from cardiovascular causes and 125
(12.0%) suffered from re-MI. On multivariable analysis patients in Q4 were at
higher risk of primary endpoint (HR=1.42; 95%CI 1.06-1.90; P=0.019) (Figure)
whilst the association with cardiovascular death and re-MI was attenuated. MPV
as continuous variable was independently associated with both primary endpoint
(HR=1.19;95%CI 1.06-1.33; p=0.003) and cardiovascular death (HR=1.23;95%CI
1.06-1.42, p=0.005). The incorporation of MPV into a comprehensive model of
risk significantly increased the likelihood ratio chi-square for prediction of both the
composite endpoint (p=0.004) and cardiovascular death (p=0.008).

Kaplan Meyer estimates.

Conclusion: Increased value of MPV on admission is an independent predic-
tor of serious adverse cardiovascular events and could be useful to improve risk
stratification in NSTE-ACS

P1591 High on-treatment platelet reactivity by various
platelet function tests: is the currently reported VASP
PRI cutoff too low?

Y.-H. Jeong, K.P. Bliden, M. Antonino, U.S. Tantry, P.A. Gurbel.
Sinai Center for Thrombosis Research, Baltimore, United States of

America

Background: High on-treatment platelet reactivity (HPR) to ADP measured by
multiple methods has been linked to adverse post-PCI clinical event occurrence,
but the correlation between these methods is still a matter of debate.
Methods: Platelet function (PF) [5 μM ADP-induced light transmission aggrega-
tion (LTA5uMADP); P2Y12 reaction units by VerifyNow (PRU), and platelet re-
activity index by VASP assay (PRI)] was measured (n=1022 samples) in stable
CAD patients on dual antiplatelet therapy. Correlations between assays were de-
termined by Pearson and Kappa statistics, and ROC curve analysis was used to
compare HPR defined by different assays.
Results: LTA5uMADP showed a significant correlation with PRU and PRI (Fig-
ure). Risk stratification (HPR vs. non-HPR) based on Consensus PRU crite-
ria (>235) correlated well with LTA5uMADP criteria (>46%), whereas Consen-
sus PRI criteria (>50%) overestimated the risk of HPR. Using the cutpoint
of LTA5uMADP, comparative values of PRU and PRI were 234 (AUC 0.932,
p<0.001, sensitivity 86% and specificity 88%) and 55.5% (AUC 0.881, p<0.001,
sensitivity 85% and specificity 79%). New PRI criteria for HPR (>55.5%) corre-
lated well with LTA5uMADP criteria (>46%).

Figure 1

Conclusion: The cutoff of Consensus-defined HPR by PRU correlated well with
the Consensus-defined HPR cutoff by LTA5uMADP. We propose a new cutoff of
PRI = 55.5% for risk stratification by VASP in future trials.

P1592 First comparison of platelet inhibition by cilostazol
versus clopidogrel in patients with cytochrome 2c19
mutant allele: results of the Accel-Switch study

Y.H. Jeong1, Y.H. Park2, I.S. Kim2, P.A. Gurbel1. 1Sinai Center
for Thrombosis Research, Baltimore, United States of America;

2Gyeongsang National University Hospital, Jinju, Korea, Republic of

Background: Cilostazol not only inhibits platelet aggregation, but also has bene-
ficial pleiotropic effects on various cardiovascular systems. In addition, antiplatelet
effect of cilostazol is mainly determined according to the activity of the CYP3A4
pathway.
Methods: Twenty-four CYP2C19 variant carriers undergoing coronary stent-
ing (20 heterozygotes) were enrolled. After long-term dual antiplatelet therapy
with 100mg aspirin and 75mg clopidogrel daily (11±2 month), clopidogrel was
switched with cilostazol 100mg twice daily. Platelet reactivity was measured be-
fore switch and at 2-3 weeks post-switch using conventional aggregometry and
VerifyNow assay. Primary endpoint measure was maximal platelet aggregation
(Aggmax).
Results: Clopidogrel versus cilostazol treatment showed similar Aggmax val-
ues after the addition of 5 and 20 μmol/l ADP (44.1±15.8% vs. 44.8±17.3%,
p=0.842, and 57.6±14.4% versus 59.8±17.5%, p=0.561, respectively). Late
platelet aggregation did not differ between two regimens. Likewise, P2Y12 re-
action unit and % inhibition were not different after clopidogrel versus cilosta-
zol treatment (254.4±62.8 vs. 259.1±79.8, p=0.729, and 22.7±12.7% versus
21.3±18.9%, p=0.699, respectively). Furthermore, cilostazol could decrease sig-
nificantly 6μg/ml collagen- and 1.6mM arachidonic acid-induced platelet aggre-
gation compared to clopidogrel (46.9±16.5% vs. 58.2±16.3%, p=0.005, and
7.1±7.3% versus 11.1±9.9%, p=0.016, respectively).
Conclusions: In carriers of CYP2C19 mutant allele on aspirin, cilostazol treat-
ment can not only achieve comparable inhibition of ADP-induced platelet aggre-
gation to clopidogrel, but also control sufficiently other agonists-induced platelet
aggregation. These findings may suggest the fundamental rationale of a long-
term treatment with cilostazol for these patients.

P1593 High on-treatment platelet reactivity after prasugrel
loading dose and cardiovascular events after
percutaneous coronary interventions in acute
coronary syndromes

L. Bonello1, M. Pansieri2, L. Camoin-Jau3, F. Paganelli1. 1AP-HM
- Hospital Nord, Marseille, France; 2Avignon Hospital Center, Avignon, France;
3Hopital conception, Marseille, France

Objectives: Post-treatment platelet reactivity (PR) has been shown to be critical
in the occurrence of major adverse cardiovascular events (MACE) following per-
cutaneous coronary intervention (PCI). We aimed to investigate the relationship
between PR following prasugrel loading dose (LD) and thrombotic events.
Method: A prospective multicentre study included all patients that had success-
ful PCI for an acute coronary syndrome (ACS) and received prasugrel therapy.
The Vasodilator-Stimulated Phosphoprotein index (VASP index) was measured
after prasugrel LD. High on-Treatment PR (HTPR) was defined as a VASP index
≥50%. MACE included cardiovascular death, myocardial infarction and definite
stent thrombosis at one month.
Results: Three hundreds and one patients were enrolled. The mean VASP index
after 60mg LD of prasugrel was 34.3±23.1%. Patients experiencing a thrombotic
event following PCI had a significantly higher VASP index compared to those free
of event (64.4±14.4 vs 33.4±22.7%; p=0.001). ROC curve analysis found a cut-
off value of 53.5 of the VASP index to predict thrombotic events at one month
(r=0.86; p<0.001). HTPR was observed in 76 patients (25.2%). Kaplan-Meier
analysis comparing good responders and patients with HTPR demonstrated a
significantly higher rate of MACE in patients with a sub-optimal PR inhibition
(p<0.001). Patients with a minor or major non-CABG related TIMI bleeding and
those without had similar VASP index (30±17.8 vs 34.3±23.1%; p=0.7).
Conclusion: Despite the use of prasugrel a significant number of acute coronary
syndromes patients undergoing PCI do not achieve an optimal PR inhibition. Such
patients have a higher risk of MACE following PCI.

P1594 Polymorphisms of alpha2a adrenergic receptor gene
modulates platelet reactivity in response to
epinephrine in stable angina patients despite dual
antiplatelet therapy and irrespective of CYP2C19

A.J. Peace1, F. Mangiacapra1 , M. Conte1, E. Bailleul2, L. Delrue1,
K. Dierickx1, A. Fraeyman2 , P. Meeus2, J. Bartunek1, E. Barbato1. 1OLV
Hospital Aalst, Cardiovascular Center, Aalst, Belgium; 2Hematology department,
OLV Hospital, Aalst, Belgium

Platelet α2A-adrenergic receptors (α2A-ARs) mediate platelet aggregation in re-
sponse to sympathetic stimulation. The 6.3 kb variant of α2A-AR gene has been
associated with increased epinephrine induced platelet aggregation in healthy
volunteers. We aimed at assessing the influence of 6.3 kb variant of α2A-AR
gene on residual platelet aggregation in stable angina patients (pts) taking dual
anti-platelet therapy.
Methods: 141 consecutive stable angina pts were screened for 6.3/6.7kb α2A-AR
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polymorphism. Pts were also screened for CYP2C19*2 polymorphism to account
for possible interaction with epinephrine-mediated platelet aggregation. All pts
were loaded with 600mg clopidogrel and 500mg aspirin at least 12 hours prior to
platelet function testing. Whole blood aggregation was assessed using increas-
ing concentrations of epinephrine (0.156, 0.313, 0.625, 2.5 and 10 μmol/L) using
the Multiplate Platelet Function Analyzer. P2Y12 Reactivity Units (PRU) were as-
sayed using the Verify Now Assay.
Results: Genotype frequency was 38% for 6.3kb carriers (1 homozygote 6.3kb)
and 62% for 6.7kb homozygote. Factors known to influence platelet reactivity
such as age, gender, body mass index, diabetes mellitus, hypertension, hyper-
lipidaemia and smoking were equally distributed among the 2 groups. Platelet
aggregation in response to epinephrine was significantly higher in 6.3kb carriers
(n=52) compared to 6.7kb homozygotes (n=89) in response to each concentration
of epinephrine (0.156μmol/L - 13±9U vs. 10±6U, p=0.023; 0.313μmol/L - 15±9U
vs. 11±7U, p=0.014; 0.625μmol/L - 18±11U vs. 14±8U, p=0.03; 2.5μmol/L -
26±15U vs. 19±12U p=0.0099) apart from 10μmol/L epinephrine (28±17U vs.
22±13U, p=0.077). There was no association between CYP2C19*2 polymor-
phism with 6.3 kb variant of α2A-AR gene (p=0.27), and no interaction with
platelet aggregation in response to any concentration of epinephrine, (p>0.2
for all). There was a significant correlation between the CYP2C19*2 polymor-
phism and PRU (p=0.012) and a significant negative correlation with % inhibition
(p=0.005). In contrast, there was no association between the 6.3 kb variant of the
α2A-AR gene and PRU (p=0.13) and only a weak correlation with % inhibition
(p=0.048).
Conclusion: Genetic polymorphisms of the α2A-AR may influence platelet re-
activity in response to epinephrine in pts with stable angina despite loading
with 600mg clopidogrel and 500mg aspirin, irrespective of the presence of the
CYP2C19*2 polymorphism. Carriers of the α2A-AR polymorphism may be at
higher risk of cardiovascular events.

P1595 Insights on the mechanism of platelet inhibition by
omega-3 polyunsaturated fatty acids; results of the
LEAP trial

J. Rossi1, M.G. Cohen2, A.A. Motsinger3, A. Dupont1, J. Garbarino1,
D. Gabriel1. 1University of North Carolina, Chapel Hill, United States

of America; 2University of Miami, Miami, United States of America; 3North
Carolina State University, Raleigh, United States of America

Purpose: Omega-3 polyunsaturated fatty acid (PUFA) supplements may inhibit
platelet function, but the mechanism is poorly defined. We evaluated the effect
of escalating doses of omega-3-PUFA using electrophoretic quasi-elastic light
scattering (EQELS), a novel method that measures electrophoretic mobility of
platelets by virtue of the surface charge density.
Methods: LEAP was a prospective non-randomized pilot study. A total of 30 sub-
jects received escalating doses of omega-3-PUFA (from 2 to 8 g daily). Ten sub-
jects were on no background antiplatelet therapy (Group A), 10 subjects on aspirin
alone (group B), and 10 subjects on aspirin and clopidogrel (group C). Blood sam-
ples were collected at baseline and at 6, 12, 18 and 24 weeks. Platelet function
was assessed by bleeding time and EQELS.
Results: EQELS showed a significant stepwise increase in the magnitude of
negative surface charge density compared to baseline with increasing doses of
omega-3-PUFA up to 4g/day. The median electrophoretic mobility for all patients
was -0.72 mobility units at baseline, -1.33 mobility units at 6 weeks, and -1.47 mo-
bility units at 12 weeks (p<0.001). This effect was marked in patients that were
not on background clopidogrel therapy. Standard bleeding time increased among
patients not taking background antiplatelet therapy (median 150 sec at baseline
vs. 240 sec at week 12 in Group A, p<0.05).

Conclusions: This pilot study suggests that the mechanism for platelet inhibition
by omega-3-PUFA is by increasing the magnitude of negative platelet surface
charge density and, therefore, attenuating platelet activation. Measuring omega-
3-PUFA platelet inhibition may have important implications in cardiovascular dis-
ease management.

P1596 Clopidogrel degradation by esterases is a major
contributor to the attenuated response to clopidogrel
observed in subjects who are low responders

L. Drouet1, N. Berge2, C. Bal Dit Sollier2. 1Haematology Laboratory,
Hôpital Lariboisière, Paris, France; 2IVS, Hôpital Lariboisière, Paris,

France

Purpose: Although absorbed clopidogrel is extensively degraded to an inactive
acid metabolite by human carboxylesterase (HCE1) activity, most research on
clopidogrel response variability has focussed on the metabolic pathway (mostly
cytochrome P450 2C19, more recently PON-1). The aim of this study was to
evaluate the incremental effect of clopidogrel 150 mg/day maintenance therapy
vs clopidogrel 75 mg/day on the pharmacodynamics (PD) and pharmacokinetics
(PK) of clopidogrel in subjects with different levels of clopidogrel response.
Methods: Healthy males were screened in an open-label run-in phase comprising
7 days’ treatment with clopidogrel 75 mg/day. At the end of this period, subjects
were assigned to one of three clopidogrel-response groups, designated "aver-
age" (40–71% inhibition of platelet aggregation [IPA] to 5 μM ADP vs baseline; n
= 11), "high" (>80%; n = 6) and "low" (≤ 30%; n = 5) responders. After a 14-day
washout period, clopidogrel 75 mg/day was administered for 8 days, followed by
clopidogrel 150 mg/day for 8 days. Blood samples were taken at baseline and
4 hours after each clopidogrel dose on Day (D) 4 and D8 (on 75 mg) and on
D11 and D15. The primary PD parameters P2Y12 receptor occupancy and Bmax
were correlated to PK parameters (plasma levels of unchanged clopidogrel, in-
active acid metabolite, and active metabolite). Other PD endpoints included light
transmittance aggregometry using ADP, and VASP index. Surrogate endpoints of
efficacy and safety were inhibition of thrombosis in an ex-vivo human model of
thrombosis and quantitative bleeding time/blood-loss volume, respectively.
Results: During standard-dose clopidogrel, high responders were characterized
by the highest IPA, P2Y12 occupancy, inhibition of thrombus formation, bleeding-
time prolongation, and the lowest level of plasma inactive acid metabolite. The
low-responder group was characterized by the highest level of inactive metabo-
lite, while average responders had intermediate levels. Double-dose clopidogrel
produced the highest increase in plasma levels of inactive acid metabolite in low
responders. The relative effect of switching from clopidogrel 75 mg/day to 150
mg/day on all PD efficacy and safety parameters was much higher for the high-
and average-responders than for low responders.
Conclusions: These data support the hypothesis that clopidogrel degradation
by esterases is a major contributor to the attenuated response to clopidogrel ob-
served in subjects who are low responders, and the lack of effect of high-dose
clopidogrel in low responders, as judged by PD efficacy and safety parameters.

P1597 The influence of genetic polymorphism and
drug-drug interaction on antiplatelet effect in patients
treated with long-term dual antiplatelet therapy

Y.H. Jeong1, Y.H. Park2, I.S. Kim2, T.J. Kwon2, U. Tantry1,
K.A. Bliden1, P.A. Gurbel1. 1Sinai Center for Thrombosis Research,

Baltimore, United States of America; 2Gyeongsang National University Hospital,
Jinju, Korea, Republic of

Background: Genetic polymorphisms can influence clopidogrel pharmacody-
namics and clinical outcomes. The PLATO genetic subanalysis and racial dispar-
ity make long-term impact of genetic polymorphism on antiplatelet effect ques-
tionable.
Methods: We prospectively enrolled 200 PCI-treated patients on long-term ther-
apy with 100mg aspirin and 75mg clopidogrel daily (≥ 6 mo). Platelet reactiv-
ity was assessed with conventional aggregometry and VerifyNow. CYP3A5*3,
CYP2C19*2/*3/*17 and ABCB1C3435T genotypes were performed. HPR was
defined as the highest quartile of 5μM ADP-induced maximal PR (≥ 56%). We
assessed the influence of genetic polymorphism and drug-drug interaction on
platelet reactivity and the risk of HPR.
Results: Although CYP3A5 and ABCB1 genotypes did not affect PR, aximal
PR increased proportionally according to the number of CYP2C19 LOF allele
(40.9±19.4% vs. 43.8±15.4% vs. 47.0±16.4%, p=0.026). Compared with nor-
mal responders, HPR patients were more frequently female (44.0% vs. 28.0%,
p=0.036) and on calcium channel blocker (CCB) (48.0% vs. 31.3%, p=0.033), and
smoked less (8.0% vs. 20.7%, p=0.041). In multivariate analysis to assess predic-
tors of HPR, CCB use was the only independent predictor of HPR (OR 2.427, 95%
CI 1.080-5.464, p=0.032). When we classified CCBs into P-glycoprotein (Pgp) in-
hibiting (n = 23) and non-Pgp-inhibiting CCBs (amlodipine, n = 48), amlodipine
use only increased significantly the risk of HPR (OR 3.165, 95% CI 1.333-7.519,
p=0.009). Increased PRs by CCB usage were consistent irrespective of CYP2C19
phenotype and comparable to those in CYP2C19 poor metabolizers.

Predictors of HPR in multianalysis

Variables OR 95% CI P

Calcium channel blocker 2.427 1.080–5.464 0.032
Female 1.727 0.804–3.717 0.161
Smoking 2.688 0.804–8.988 0.108
CYP2C19 poor metabolizer 1.815 0.789–4.184 0.160

Conclusions: During long-term clopidogrel treatment, CYP2C19 polymorphisms
seems to have moderate effect on PR and the risk of HPR. CCBs, especially
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non-Pgp-inhibiting, can interact with clopidogrel significantly, and its clinical impli-
cations need to be validated in large clinical studies.

P1598 Serotonin increases residual platelet reactivity in
patients treated with aspirin and clopidogrel after
coronary stent placement

D. Duerschmied, I. Ahrens, C. Brandt, S. Weidner, C. Bode,
M. Moser. University Medical Center Freiburg, Department of

Cardiology/Angiology, Freiburg, Germany

Purpose: Residual platelet reactivity remains a major burden in cardiovascular
disease (CVD) patients who received a coronary stent. Stent thrombosis en-
dangers many patients despite dual anti-platelet therapy with acetylsalicylic acid
(ASA) and clopidogrel. We examined whether the endogenous platelet helper-
agonist serotonin affects platelet aggregation in patients with dual anti-platelet
therapy.
Methods: Multiple electrode aggregometry was performed with arachidonic acid
(AA, 0.5mM) and adenosine diphosphate (ADP, 6.5μM) in addition to different
concentrations of serotonin (1-100μM) in whole blood from 40 CVD patients af-
ter coronary stent placement and a control cohort of 9 healthy subjects. Light
transmission aggregometry in platelet-rich plasma was used as a gold standard
in 13 of the included CVD patients and 9 control subjects to verify the results.
Patients with a residual aggregation response upon stimulation with AA or ADP
of more than 50% of maximal thrombin receptor stimulation were defined as ASA
or clopidogrel low responders, respectively.
Results: Serotonin increased aggregation dose-dependently in CVD patients
who responded to ASA and clopidogrel treatment. With ADP, the mean area under
the multiple electrode aggregation curve increased from 33.7±1.3% of maximal
aggregation to 40.9±2.0% with 50μM serotonin (p<0.05) and to 48.2±2.0% with
100μM serotonin (p<0.001). This increase was not observed in control subjects
or ASA or clopidogrel low-responders. The platelet serotonin receptor antagonist
ketanserin decreased ADP-induced aggregation significantly in control subjects
(from 74.1±4.2% to 58.6±5.0%, p<0.05) and clopidogrel low-responders (from
59.9±3.1% to 37.4±7.9, p<0.01).
Conclusions: Serotonin increases residual platelet reactivity in patients who re-
spond to ASA and clopidogrel after coronary stent placement. In clopidogrel
low-responders, serotonin receptor antagonism improves platelet inhibition, al-
most reaching responder levels. This may justify further investigation of triple an-
tiplatelet therapy with anti-serotonergic agents.

P1599 Does oral contraceptive therapy induce platelet nitric
oxide resistance?

W.P.A. Chan1, A.L. Sverdlov1, D.T. Ngo2, Y.Y. Chirkov1,
J.D. Horowitz1. 1University of Adelaide, Queen Elizabeth Hospital,
Adelaide, Australia; 2University of South Australia, Queen Elizabeth

Hospital, Adelaide, Australia

Introduction: Utilization of oestrogen-progesterone combination oral contracep-
tive pills (OCPs) has been associated with elevated incidence of venous and
arterial thrombosis, of uncertain cause. We have previously demonstrated that
impaired platelet responsiveness to nitric oxide (NO) represents an independent
risk factor for thrombotic events in patients with ischemic heart disease. We have
therefore evaluated, in a randomly selected population of women aged 20-40
years, the potential impact of OCP therapy on platelet and vascular function.
Methods: Among a cohort of 52 women of age (30.1±0.7 SEM) years, 14 were
receiving OCPs. Investigations performed included whole blood platelet aggrega-
tion by adenosine diphosphate (ADP; 2.5μM) and its inhibition by the NO donor
sodium nitroprusside (SNP; 10μM). Vascular endothelial function (salbutamol)
and vascular NO responsiveness (nitroglycerine) were determined by applana-
tion tonometry. Biochemical parameters including hs-CRP and hormonal profile
were measured in fasting blood samples.
Results: While neither vascular NO responsiveness nor endothelial function
varied between groups, subjects receiving OCPs had borderline increases in

ADP-induced platelet aggregation (p=0.06) and substantially impaired platelet
NO responsiveness (p=0.009) (see Figure). Furthermore OCP users had higher
hs-CRP levels (1.8±0.3 vs 1.3±0.5, p=0.004) and lower oestrogen levels
(304.5±36.5 vs 53±8.8, p<0.0001). Backward multiple linear regression showed
that OCP use was the only independent correlate of impaired platelet NO respon-
siveness (p=0.023).
Conclusion: Induction of platelet NO resistance by OCPs represents a potential
modulator of the increased thrombotic risk occurring with this medication.

P1600 First comparison of thrombelastography versus light
transmittance aggregometry to define high platelet
reactivity

P.A. Gurbel, Y.-H. Jeong, K.P. Bliden, M. Antonino, U.S. Tantry.
Sinai Center for Thrombosis Research, Baltimore, United States of

America

Background: Thrombelastography (TEG) is a promising method to personal-
ize antiplatelet therapy since high ADP-and thrombin-induced platelet-fibrin clot
strengths (>47mm MAADP, and >69mm MATH, respectively) are risk factors
for post-PCI ischemic events. However, the correlation of TEG indices to high
on-treatment platelet reactivity measured by light transmittance aggregometry
(HPRADP) as defined in a recent J Am Coll Cardiol White Paper, is not known.
Methods: MAADP, MATH and platelet aggregation (LTA5uMADP) (n=955 sam-
ples) were assessed in CAD patients on dual antiplatelet therapy. Correlation be-
tween assays was determined by Pearson and Kappa statistics, and ROC curve
analysis was used to identify the optimal matched points of TEG.
Results: No correlation was observed between MATH and LTAADP (r=0.031,
p=0.335). A significant correlation was observed between LTA5uMADP and
MAADP (Figure A). MAADP >47.5mm was well matched with the recent J Am
Coll Cardiol White Paper cutpoint of LTAADP >46% (Figure B).

Conclusion: MAADP >47.5mm is a new proposed high platelet reactivity cut-
point for future investigations of personalized antiplatelet treatment.

P1601 The role of dual antiplatelet therapy in late and very
late thrombotic events in the era of new generation
DES

C. Patsa, K. Toutouzas, E. Tsiamis, A. Spanos, C. Tsioufis,
A. Synetos, D. Tousoulis, C. Stefanadis. Hippokration General
Hospital, Athens, Greece

Purpose: New generation drug-eluting stents (DES) have significantly decreased
the restenosis and thrombosis rate. However, stent thrombosis (ST) is still a con-
cern due to its catastrophic clinical consequences. Therefore, the long-term dual
antiplatelet therapy (DAT) is a mandatory treatment to prevent ST. Premature DAT
discontinuation is common in clinical practice due to medical and non-compliance
reasons. We thus aimed to appraise the safety of the new generation DES im-
plantation after premature discontinuation in patients with an isolated lesion in
the proximal segment of the left anterior descending artery.
Methods: We evaluated 600 consecutive patients. Of these, 531 patients re-
ceived DAT for at least 12 months, and 69 interrupted the therapy prior to 12
months mainly due to severe medical complications. All patients received either
everolimus- or zotarolimus-eluting stents. Primary outcome of interest was eval-
uation of the ST, defined according to the Academic Research Consortium def-
inition, whereas secondary end points were the major adverse cardiac events
(MACE) defined as: Death, non-fatal myocardial infarction (MI) and target lesion
revascularization (TLR).
Results: Subacute thrombosis rate was similar between the 2 groups (0.0%
for patients with DAT discontinuation vs 0.56% patients without discontinuation,
p=0.99). Late thrombosis was 4.34% for the group with premature cessation of
the DAT vs 0.18% for the control group (p=0.005). Very late thrombotic events
did not occur. The definite thrombosis rate was significantly increased in patients
with discontinuation of the DAT [4.34% in patients with discontinuation of the DAT
vs 0.75% in patients with non-DAT cessation (p=0.03)]. The overall MACE was
statistically significantly higher in patients with the discontinuation of the DAT as
compared with the control group [15.94% vs 5.08%, respectively (p=0.002)] dur-
ing the 20.70±7.61 months mean follow-up period. This unfavourable result was
mainly due to increased rate of non-fatal MI in patients with premature cessa-
tion of the DAT [(5.79% vs 0.56%, respectively (p=0.004)] and the increased rate
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of death also in patients with premature discontinuation of the DAT [(4.34% vs
0.75%, respectively p=0.03)]. Finally, the TLR rate was 5.79% in patients with the
interruption of the DAT vs 3.76% in patients without cessation of the DAT (p=0.50).
Conclusion: The long term DAT after new generation DES implantation is a
mandatory treatment approach as the late ST was increased after the prema-
ture cessation of the DAT. However, the role of DAT for the prevention of very late
ST is debatable.

P1602 Farnesyl pyrophosphate is an endogenous antagonist
to ADP-stimulated P2Y12 receptor-mediated platelet
aggregation

D. Erlinge1, C. Hogberg2, O. Gidlof2, F. Deflorian3, K.A. Jacobson3 ,
B. Olde2. 1Lund University Hospital, Lund, Sweden; 2Lund

University, Skane University Hospital, Lund, Sweden; 3National Institutes of
Health (NIH), Diabetes Unit, Bethesda, United States of America

Background: Farnesyl pyrophosphate (FPP) is an intermediate in the meval-
onate synthetic pathway, but it has also been reported to activate platelet LPA
(lysophosphatidic acid) receptors. The aim of this study was to investigate the
role of extracellular FPP in platelet aggregation.
Methods and results: Human platelets were studied with light transmission ag-
gregometry, flow cytometry and [35S]GTPγS binding assays. As shown previ-
ously, FPP could potentiate LPA-stimulated shape change. Surprisingly, FPP also
acted as a selective non-competitive antagonist to ADP-induced platelet aggre-
gation. The results revealed a clear, dose dependent inhibition of aggregation
(**P<0.01, n=15). However, the inhibitory effect was specific for ADP-mediated
aggregation, as both TRAP (15 μM), (n.s, n=7) and epinephrine (1uM), (n.s,
n=10) stimulated aggregation were unaffected by 30 μM FPP. In the next ex-
periment, we tested the other intermediates of the mevalonate pathway, related
in chemical structure to FPP, for their ability to inhibit ADP-stimulated aggrega-
tion, and we found that FPP is the sole member with this activity (**P=0.01, n=6).
The FPP mediated inhibition of aggregation was dose-dependent resulting in 40%
(±5) inhibition at 10 uM (**P=0.01, n=15) (Fig. 3B). FPP inhibited ADP-induced
expression of P-selectin and the activated GpIIb/IIIa receptor. FPP blocked ADP-
induced cAMP inhibition and [35S]GTPγS binding in platelets. In CHO cells ex-
pressing the P2Y12 receptor, FPP caused a rightward shift of the [35S]GTPγS
binding curve. Docking of FPP in a P2Y12 receptor model revealed molecular
similarities with ADP and a good fit into the binding pocket for ADP.
Conclusions: FPP is a noncompetitive antagonist of ADP-induced platelet ag-
gregation mediated by the P2Y12 receptor. It could be an endogenous antithrom-
botic factor modulating the strong platelet aggregatory effects of ADP in a manner
similar to the use of Clopidogrel, Prasugrel or Ticagrelor in the treatment of is-
chemic heart disease. The effects of statins on the mevalonate synthetic pathway
and thereby on FPP synthesis remain to be evaluated.

P1603 Increased rate of stentthrombosis due to clopidogrel
resistance in patients in therapeutic hypothermia
after sudden cardiac death

K. Ibrahim. Dresden University of Technology, Heart Center,
Department of Cardiology and Intensive Care, Dresden, Germany

Purpose: Patients treated with therapeutic hypothermia (32-34°C) for 24 h after
sudden cardiac death (SCD) often suffer from acute coronary syndrome (ACS),
which is treated by percutaneuos coronary intervention (PCI) with implantation of
a coronary stent. Thereafter inhibition of platelet aggregation routinely with ASS
and Clopidogrel (CL) is recommended to prevent thrombotic complications like
stent thrombosis. Variable response to CL has been observed. It was hypothe-
sized that therapeutic hypothermia may modulate CL responsiveness.
Method: 57 patients presented with ACS and underwent PCI. 27 patients
were treated with therapeutic hypothermia, 30 patients were evaluated as
normothermic-control. All patients received a loading dose (LD) of 600mg CL.
The VASP index was measured 24 h after the LD, VASP index above 50% was
defined as CL nonresponder.
Result: VASP Index in the hypothermia group was significantly higher compared
to normothermia group (69,1±16,8 vs. 30,3±23,0, p<0,01). There were signifi-
cant more CL nonresponder in the hypothermia group compared to normothermic
control (81% vs 16%).
In-hospital mortality was significantly higher in the hypothermia group (44% vs
7%, p<0,01), with significant elevated rates of early stentthrombosis in the hy-
pothermia group (14,8% vs 0%, p<0,05). Early stentthrombosis was associated
with a 50% mortality rate. No strokes were observed. TIMI bleedings did not differ
significantly between the two groups.
Conclusion: Patients in therapeutic hypothermia after cardiac arrest show high
rates of Clopidogrel nonresponders with increased thrombotic complications.
We hyothesize that the metabolic conversion of CL to its active metabolite may be
partially impaired in the hypothermic liver resulting in decreased platelet inhibition.
Thienopyridines without the need of metabolic conversion to its active metabolite
may be indicated in these critically ill patients under hypothermia. Further studies
using new thienopyridines will have to address this hypothesis.

P1604 Megakaryocyte proteomics following aspirin and
salicylate exposure

E.A. York1, P.P. Mckeown2, S. Brockbank1. 1Queen’s University,
Centre for Vision and Vascular Science, Belfast, United Kingdom;
2Queen’s University, Centre for Public Health Research, Belfast,

United Kingdom

Purpose: Aspirin has been shown to reduce the risk of myocardial infarction
and stroke in susceptible patients by approximately 25%. However, some pa-
tients, despite aspirin therapy, experience further vascular events suggesting that
they are perhaps aspirin "resistant". Clinical aspirin resistance refers to patients
who, despite compliance with a therapeutic dose (≥75 mg), continue to experi-
ence recurrent thrombotic events; biochemical aspirin resistance uses laboratory
methods to indicate the failure of aspirin to inhibit platelet activity.Proteomics (the
study of proteins) offers a real capacity to investigate changes in the platelet pro-
teome associated with aspirin resistance. In this study we employed the human
megakaryoblastic cell line (MEG-01) as a model, which exhibits both phenotypic
and biochemical properties observed in pro-platelet megakaryopoiesis. We ex-
posed Meg-01 cells to clinically relevant concentrations of aspirin and salicylate
(to which aspirin is rapidly converted in the blood) to observe the resultant global
and sub-proteomes.
Method: A total of 2×108 Meg-01 cells were exposed to therapeutic concen-
trations of aspirin and salicylate (0.5mM and 1.0mM/day). After 5 days of treat-
ment cells were harvested and protein extracted or stimulated by incubation with
thrombin (0.5 Unit/mL) at 37°C and then extracted. Changes in proteomes were
observed by two-dimensional gel electrophoresis. Protein spot intensities were
quantified and analysed using ProgenesisTM SameSpots v4.0. Spots of interest
were excised and identified by MALDI-TOF-MS.
Results: Drug treatment effected changes in the global Meg-01 proteome. Gels
from each treatment group (at least n=5) were compared generating a list of
spots. Spots were statistically ordered, ranked by their p-value from one way
ANOVA analysis, revealing statistically significant up- and down-regulation in the
expression of particular spots. A total of 37 proteins from the Meg-01 cells were
identified as having significantly altered expression following drug incubation and
with drug incubation with agonist exposure.
Conclusions: This study has shown that the expression of important proteins in
the well characterised megakaryocyte cell line, Meg-01, are modified following
exposure to both aspirin and salicylate.This data suggests that the collective and
cumulative effects of many proteins with altered expression affect processes and
pathways, which may be associated with a different ability to respond to aspirin.

P1605 Effects of prasugrel, ticagrelor and high dose
clopidogrel compared to placebo evaluated by three
different statistical approaches for indirect treatment
comparisons

S. Steiner1, L. Chen1, D. Coyle2, G.W. Wells1. 1University of Ottawa
Heart Institute, Ottawa, Canada; 2Department of Epidemiology and Community
Medicine, University of Ottawa, Ottawa, Canada

Purpose: Since novel ADP antagonist treatments are tested against standard
clopidogrel, no RCTs of these new agents exist for comparison against placebo or
each other. To evaluate their performance against placebo, we performed indirect
treatment comparisons (ITC) using 3 different statistical approaches.
Methods: Electronic databases were searched systematically to identify RCTs
examining standard dose clopidogrel, high dose clopidogrel, prasugrel and tica-
grelor in patients with acute coronary syndromes (ACS) and/or undergoing per-
cutaneous coronary intervention (PCI). Trials had to report efficacy and bleed-
ing outcomes to be included. ITC were performed with Bayesian methods for
mixed treatment comparisons (MTC) using Winbugs, general linear mixed mod-
els (GLIMMIX) using SAS, and adjusted indirect comparison according to Bucher.
Subgroup analysis was performed for long-term trials.
Results: Seven trials met the inclusion criteria. As all new treatments had been
directly compared to clopidogrel, and clopidogrel to placebo, the Bucher approach
could be applied,which showed results almost identical to MTC. The use of GLIM-
MIX was limited by the small number of trials. All 3 tested treatments significantly
reduced the composite of CV death, MI, stroke and increased total bleeding rate.
Only ticagrelor showed a significant reduction in all cause mortality,whereas pra-
sugrel reduced stent thrombosis most. (see table). The results were similar in
patients undergoing PCI and when only long-term trials were included.

ITC: ADP antagonists versus placebo

Outcome (OR (95% CI)) Prasugrel Ticagrelor High dose clopidogrel

All cause mortality 0.89 (0.72, 1.09) 0.73 (0.62, 0.85) 0.90 (0.75, 1.07)
Composite CV death, MI, stroke 0.70 (0.62, 0.80) 0.74 (0.66, 0.82) 0.82 (0.72, 0.94)
Myocardial Infarction 0.60 (0.52, 0.71) 0.68 (0.59, 0.78) 0.69 (0.57, 0.84)
Stent thrombosis 0.42 (0.22, 0.82) 0.58 (0.30, 1.11) 0.63 (0.34, 1.20)
Total major bleeding 1.51 (1.11, 2.04) 1.05 (0.85, 1.31) 1.30 (0.99, 1.71)
Non CABG related major bleeding 2.00 (1.40, 2.85) 1.89 (1.38, 2.61) 2.06 (1.48, 2.88)
Minor bleeding 1.56 (1.20, 2.03) 1.45 (1.20, 2.03) 1.59 (1.38, 1.83)
Major or minor bleeding 1.69 (1.39, 2.05) 1.35 (1.19, 1.53) 1.55 (1.36, 1.77)

Conclusion: ITC can be used to synthesize the available evidence in the absence
of head-to-head clinical trials. However, such comparisons are subject to greater
bias and results must be interpreted cautiously.
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P1606 Indices of platelet adhesiveness and size in patients
with acute coronary syndrome

P. Peitsmeyer1, T. Burkhardt1, C. Boes2, A.K. Holle1, S. Gerth1,
M. Schlueter1, T. Meinertz1, B. Goldmann1. 1University Heart
Center, Clinic for General & Interventional Cardiology, Hamburg,

Germany; 2Kerckhoff Clinic, Department of Cardiology, Bad Nauheim, Germany

Background: In pts with ACS it has been shown that platelet adhesiveness is
increased; it is not known if platelet size is also increased. The current study
assessed the impact of shear stress on indices of platelet activation.
Methods: We studied 233 pts admitted with symptoms of ACS before thienopy-
ridine treatment. A platelet adhesion assay (PADA) was performed that uses the
activation of platelets via 5-minute shear stress by treating a citrated whole-blood
sample in a shake incubator. Platelet counts from a sample to which special
polymer particles were added and a control sample (without polymer particles)
were used to calculate the adhesion index (AI). From the control sample, we de-
termined the platelet size before and after shear stress: mean platelet volume
(MPV), platelet large cell ratio (PLCR), i.e., the number of platelets >12 fl by the
number of platelets ≤12 fl, and platelet deviation width (PDW), i.e., the width of
platelet volume distribution at 20% of the maximum.
Results: Of the 233 pts, 89 pts (38%) had an ACS and 144 had no ACS (NACS).
AI was increased in ACS pts (57.5% vs. 43.0% in NACS pts, P=0.003). Concor-
dant measures of increased platelet activation after shear stress were obtained for
MPV (ACS 9.7±1.0 fl vs. NACS 9.3±1.0 fl, P=0.004), PLCR (ACS 25.1±7.2% vs.
NACS 21.5±7.0%, P=0.0006), and PDW (ACS 12.7±2.3 fl vs. NACS 11.9±2.0 fl,
P=0.015). The relative increase in PLCR induced by shear stress was significantly
higher in ACS pts (Figure).

Figure 1

Conclusions: Shear stress increases adhesiveness and platelet size in ACS pts
to a larger extent than in NACS pts, indicative of augmented platelet activation
in the former. Studies assessing the impact of thienopyridine treatment on these
parameters in ACS pts are warranted.

P1607 Is increased arterial stiffness related to aspirin
responsiveness in patients with coronary artery
disease: a possible mechanism for increased
cardiovascular events in aspirin non-responders?

N. Kuzniatsova1, E. Shantsila1, A.D. Blann1, H.F. Tse2, G.Y.H. Lip1.
1University of Birmingham, Centre for Cardiovascular Sciences, City Hospital,
Birmingham, United Kingdom; 2The University of Hong Kong, Department
of Medicine, Division of Cardiology, Hong Kong, Hong Kong SAR, People’s
Republic of China

Purpose: Various interactions between the vascular endothelium and platelets
are well-recognised. Given the relationship between arterial stiffness and cardio-
vascular events, we tested the hypothesis that responsiveness of platelets to as-
pirin may be associated with abnormal arterial stiffness in patients with coronary
artery disease (CAD).
Methods: 113 patients (mean age 66±9.4 years, 83% male) with proven stable
CAD, on long term aspirin therapy (75mg daily) were recruited. We excluded pa-
tients receiving clopidogrel and those with recent (<6 months) acute coronary
syndromes. Compliance with medications was assessed by interview. Optical
aggregometry of platelet rich plasma stimulated with 0.5mg/ml arachidonic acid
(AA) was used to define responsiveness to aspirin (aggregation >20% was used
as a cut off level). Arterial stiffness was determined by quantification of carotid-
radial (predominantly muscle-type arteries) and carotid-femoral (predominantly
elastic-type arteries) pulse wave velocity (PWV) and aortic augmentation index
(AI) (Sphygmocor, Australia).

Study parameters

Responders (n=83) Non-responders (n=30) p-value

Age 64.5±9.5 68.9±8.5 0.028
Gender, % males 84.3 80.0 0.795
Diabetes, % 26.5 33.3 0.635
Platelets 238.0 (196.0–270.0) 220.0 (176.0–270.8) 0.398
AI 21.7±11.0 26.5±10.4 0.044
PVW carotid-radial 7.8±1.1 7.6±1.0 0.288
PVW carotid-femoral 9.3±2.4 11.4±2.7 0.001

Results: 30 patients were defined as "aspirin non-responders" (Table). Aspirin
non-responders were older and had significantly higher AI and carotid-femoral
PWV, but not carotid-radial PWV. On regression analyses, AI [odds ratio 0.92
(95% confidence intervals0.86-0.97)] was predictive of status of aspirin non-
responsiveness (p=0.048).
Conclusion: Aspirin non-responders have features of increased stiffness of
elastic-type (but not muscle-type) arteries. Increased arterial stiffness may relate
to aspirin responsiveness in patients with CAD, and provide a possible mecha-
nism for increased cardiovascular events in aspirin non-responders

P1608 Proteomic profiling of platelets from aspirin-resistant
and aspirin-sensitive patients

E.A. York1, P.P. Mckeown2, S. Brockbank1. 1Queen’s University,
Centre for Vision and Vascular Science, Belfast, United Kingdom;
2Queen’s University, Centre for Public Health Research, Belfast,

United Kingdom

Purpose: Aspirin has been proven to be therapeutically beneficial reducing the
risk of myocardial infarction and stroke in susceptible patients by approximately
25%. Some patients, despite aspirin therapy, experience further vascular events
suggesting aspirin "resistance". The term ‘aspirin resistance’ is used to cover
the inability of aspirin at therapeutic doses (≥75 mg), to protect patients against
recurrent ischaemic vascular events (clinical aspirin resistance), biochemical as-
pirin resistance uses laboratory methods to indicate the failure of aspirin to inhibit
platelet activity. As platelets are anucleate, proteomic techniques can investigate
changes in protein expression associated with aspirin resistance. This study ex-
amined protein expression changes in response to therapeutic doses of aspirin in
the global and sub-proteomes of platelets isolated from a healthy volunteer popu-
lation classified as ASA-sensitive or ASA-resistant based on the PFA-100 platelet
functionality test.
Method: Platelet samples were collected as part of a repeated measures
crossover trial. All participants attended for baseline screening and testing and
were followed up at visits 2, 3, 4 and 5. Aspirin resistance was defined by the PFA-
100® System, a closure time <193 seconds was used to define aspirin resistance.
A total of 2×108 platelets were harvested and protein extracted or stimulated by
incubation with thrombin (0.5 Unit/mL) at 37°C and then extracted. Changes in
proteomes were observed by two-dimensional gel electrophoresis. Protein spot
intensities were quantified and analysed using ProgenesisTM SameSpots v4.0.
Spots of interest were excised and identified by MALDI-TOF-MS.
Results: Protein expression in the global and sub-proteomes of ASA-resistant
and ASA-sensitive platelets differ. Gel replicates (at least n=5) were compared
generating a list of spots. Spots were statistically ordered, ranked by their p-value
from one way ANOVA analysis, revealing statistically significant up- and down-
regulation in their expression. A total of 38 proteins were identified as having
significantly modified expression between platelets isolated from ASA-resistant
and ASA-sensitive healthy individuals.
Conclusions: This study has shown the proteomes of platelets isolated from
ASA-resistant and ASA-sensitive individuals differs in terms of the expression
of proteins. This suggests at the platelet level there are differences in platelet
activity due to the cumulative effects of modified protein expression identified in
this study, which are linked to and endow platelets with an ability to form thrombi
despite aspirin treatment.

P1609 The impact of high HDL-C on platelet reactivity in
patients undergoing percutaneous coronary
intervention

R. Waksman, R. Torguson, M. Gaglia, R. Pakala, S. Pokharel,
P. Okubagzi, L. Satler, W. Suddath, A. Pichard, K. Kent. Washington

Hospital Center, Washington, United States of America

Background: Low high-density lipoprotein cholesterol (HDL-C) is an established
risk factor for coronary disease, but its effect upon high on-treatment platelet re-
activity in patients following percutaneous coronary intervention (PCI) is not well
understood.
Methods: The platelet reactivity of 241 patients who were subjected to PCI was
tested with VerifyNowP2Y12 (VN) at 6 to 24 hours after PCI and correlated with
the patients’ HDL-C levels. All patients were loaded with 600mg of clopidogrel.
High on-treatment platelet reactivity (HOPR) was defined as maximum platelet
reactivity units ≥230 for VN. High HDL-C was defined as >40mg/dL for males and
>50mg/dL for women. Univariable association between Low HDL-C and HOPR
was evaluated with the chi-square test, and multivariable association was evalu-
ated with logistic regression.
Results: 43.2% of patients had high HDL-C upon admission for PCI with 22.3%
of patients with high HDL-C having HOPR, compared to 35.3% of patients with
low HDL-C (p=0.033). Patients with high HDL-C were less likely to be current
smokers (23.1% vs. 35.8%, p=0.034) and more often male (80.8% vs. 68.6%,
p=0.033). The overall rate of diabetes mellitus was 33.8% with no difference
noted between high and low HDL-C. Following multivariable adjustment for age,
current smoking, history of renal insufficiency and diabetes, high HDL-C demon-
strated a trend toward an association with HOPR (OR 0.57, 95% CI 0.31, 1.04,
p=0.067).
Conclusions: Poor outcomes in patients with low HDL-C may be attributed to
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Figure 1

HOPR. More potent antiplatelet therapy should be considered in this patient pop-
ulation.

P1610 ADAMTS13 antigen levels are associated with
increasing atherosclerotic burden in patients with
stable coronary artery disease

A.J. Peace1, H.B. Feys2, F. Mangiacapra1 , M. Conte1, O. Muller1,
A. Ntalianis1, E. Puymirat1, J. Bartunek1, K. Vanhoorelbeke2 ,

E. Barbato1. 1OLV Hospital Aalst, Cardiovascular Center, Aalst, Belgium;
2Laboratory for Thrombosis Research, Katholieke Universiteit Leuven Campus,
Kortrijk, Belgium

Purpose: ADAMTS13 is a metalloproteinase which regulates the thrombogenic
potential of von Willebrand factor (VWF). While lower levels of ADAMTS13 have
been associated with increased cardiovascular risk, the relationship between
ADAMTS13 levels and atherosclerotic burden has not been explored. The aim
of this study was to assess the relationship between ADAMTS13 and atheroscle-
rotic burden in patients with stable coronary artery disease.
Methods: ADAMTS13 antigen levels (ADAMTS13:Ag) were determined in 188
consecutive stable angina patients undergoing cardiac catheterization by im-
munosorbent assay using pooled normal human plasma (n=20) as a reference set
to 100% corresponding to 1μg/mL. VWF antigen levels (VWF:Ag) and VWF activ-
ity (VWF:RiCo) were also assayed. To assess atherosclerotic burden the number
of diseased vessels and the Bogaty coronary atheroma score was recorded in
each case. Demographic information was recorded in all cases.
Results: A total of 564 coronary arteries were assessed. ADAMTS13:Ag levels
were significantly higher in patients with 2 or 3 vessel disease (n=91) compared
to 0 or 1 vessel disease (n=97) (82.7±19.2 vs. 74.2±20.3%, p=0.004). In ad-
dition, the mean ADAMTS13:Ag levels were significantly higher in the highest
tertile compared to the lowest tertile of extent of atherosclerotic disease as as-
sessed by the Bogaty score (74.4±19.6 v. 82.6±19.2%, p=0.025). There was no
association between either VWF:Ag levels or VWF:RiCO and extent of disease.
After adjustment for age, BMI, gender and risk factors using multivariate analysis,
the association between ADAMTS13 antigen levels and extent of atherosclerotic
disease as assessed by the Bogaty score remained significant (Beta=0.187, p
0.017).
Conclusion: Increasing levels of ADAMTS13 are associated with increasing
atherosclerotic burden in patients with stable coronary artery disease.

P1611 Relationship between abdominal obesity and platelet
indices in patients with metabolic syndrome

A. Furman, P. Rostoff, R. Rychlak, K. Golinska-Grzybala,
M. Golonka, J. Nessler. Institute of Cardiology, Jagiellonian
University, John Paul II Hospital, Dept of Coronary Disease, Krakow,

Poland

There is evidence that patients with the metabolic syndrome (MS) have altered
platelet (PLT) indices including higher mean platelet volume (MPV). According to
the 2009 IDF criteria of MS diagnosis, elevated waist circumference (≥94 cm in
M, ≥80 cm in F), as a determinant of abdominal obesity (AO), is not an obliga-
tory component of MS. Little is known about the relation of abdominal obesity to
platelet indices in pts with MS.
Purpose: The aim of this study was to evaluate the relationship between platelet
indices and abdominal obesity in patients with MS.
Methods: 253 consecutive pts were enrolled based on MS diagnosis. The pts
were divided into two groups depending on waist circumference: group A – 218
pts with AO (132 M, mean age 65.3±10.9 yrs), and group B – 35 pts without AO
(28 M, mean age 63.3±11.2 yrs).
Results: No significant differences were found between the groups with re-
spect to PLT count (226.3±78.1 vs. 224.5±57.1×109 /L, p=0.745) and MPV
(10.70±1.01 vs. 10.64±1.03 fL, p=0.448). However, in the group A, a significant
association between waist circumference and MPV (r=0.15, p=0.045) was found.
Furthermore, in pts with AO, MPV was significantly correlated with PLT count (r=
-0.36, p<0.001), total cholesterol serum level (r= -0.22, p=0.004), triglycerides (r=
-0.18, p=0.017), LDL-cholesterol (r= -0.20, p=0.009), and the occurrence of left
ventricle diastolic dysfunction (r= -0.21, p=0.005). In group B, MPV was correlated
significantly only with PLT count (r= -0.45, p=0.009).
Conclusion: 1. There are no significant differences in PLT count and MPV be-
tween MS patients with abdominal obesity and those without abdominal obesity.

2. In individuals with abdominal obesity there is a significant positive correlation
between waist circumference and MPV.

P1612 Platelet CD147 expression is upregulated within the
coronary circulation in patients with stable coronary
disease

A.S.C. Yong1, G. Pennings1, C. Wong1, A.C.C. Ng1, C. Reddel1,
V. Chow1, D. Brieger1, M.K.C. Ng2, H.C. Lowe1, L. Kritharides1.

1ANZAC Research Institute, Concord Repatriation General Hospital, Department
of Cardiology, Sydney, Australia; 2Royal Prince Alfred Hospital, Department of
Cardiology, Sydney, Australia

Purpose: Matrix metalloproteinases (MMP) are implicated in atherosclerosis pro-
gression, lesion destabilisation and plaque rupture. CD147 (extracellular MMP
inducer), is present in atherosclerotic plaques, and on circulating platelets and
leukocytes in patients with coronary disease. We investigated whether platelet
CD147 is upregulated within the cardiac circulation in patients with coronary dis-
ease.
Methods: Consecutive patients had blood sampled prior to undergoing elective
coronary intervention of a target lesion in the left coronary system. To assess
the difference between peripheral and cardiac circulation, blood from the femoral
vein (FV) and coronary sinus (CS) were compared in 15 patients. To investi-
gate CD147 upregulation within the coronary circulation, blood from the coro-
nary artery proximal (PA) and distal (DA) to the target lesion, and in the CS were
compared in 15 patients. Blood samples were analysed for platelet and leuko-
cyte CD147 expression by flow cytometry, and soluble CD147 by enzyme linked
immunosorbent assays.
Results: Platelet CD147 was higher in the CS compared to FV (mean fluores-
cence intensity [MFI]: 3.0±0.7 vs. 2.2±0.5, P=0.01). There was a significant in-
crease in platelet CD147 expression from the PA to the DA, and subsequently to
the CS (P=0.001) (see figure). Platelet CD147 expression was higher in the CS
compared to the PA (MFI: 3.6±0.7 vs. 3.0±0.6, P=0.01). There were no differ-
ences between the various sites for soluble CD147, monocyte CD147 or granu-
locyte CD147 expression. Trans-lesion gradient of platelet CD147 correlated with
trans-lesion gradient of soluble CD147 (r=0.73, P=0.002).

Conclusions: These data show, for the first time, evidence of platelet membrane-
bound CD147 upregulation within the coronary circulation of patients with stable
coronary disease.

P1613 An attenuated fibrinolytic profile is associated with
risk of a first time myocardial infarction as measured
by a global assay of haemostasis

K. Leander1 , H. Wallen2, M. Blomback3, S. He3. 1Karolinska
Institute, Institute of Environmental Medicine, Stockholm, Sweden;

2Karolinska Institute, Danderyd Hospital, Department of Clinical Sciences,
Stockholm, Sweden; 3Karolinska Institute, Department of Molecular Medicine &
Surgery, Stockholm, Sweden

Purpose: To assess whether an abnormality of haemostasis measured using a
global assay developed by He and coworkers in 2007 is associated with risk of
developing a first myocardial infarction (MI).
Methods: Using the global assay, Coagulation profile (Cp) and Fibrinolysis profile
(Fp) were measured in platelet-poor plasma from 800 MI cases and 1123 controls
included in the Stockholm Heart Epidemiology Program (SHEEP). Added to the
plasma were tissue factor (together with purified phospholipids) and tissue plas-
minogen activator (tPA) in order to trigger fibrin formation and the subsequent
degradation respectively. Odds ratios (OR) of MI with 95% confidence intervals
(CI) were calculated using unconditional logistic regression.
Results: A Fp value below the 10th percentile from the distribution of Fp in con-
trols was significantly associated with risk of developing MI, crude OR 1.93 (95%
CI 1.35-2.76) in men and 1.94 (95% CI 1.21-3.09) in women; after multivariate ad-
justments for conventional cardiovascular risk factors, the ORs were 1.69 (95% CI
1.15-2.50) and 1.74 (95% CI 1.01-2.99) respectively. Adjustments for PAI-1 levels
lowered the ORs in both men (1.28, 95% CI 0.85-1.93) and women (1.28, 95% CI
0.73-2.25). This indicates that though Fp would stem from the combined effects
of plasminogen activation, fibrinogen concentration, fibrin network porosity, etc,
increases of PAI-1 levels seem to be a key contributor to attenuation of Fp in MI.
A high Cp value was not significantly associated with risk of MI in either men or
women, probably due to insufficient sensitivity of this method to mirror thrombin
generation in platelet-poor plasma samples.
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Conclusion: This global assay may identify an attenuation of overall fibrinolysis
that associates with increased risk of a first MI.

P1614 Reduced thrombin formation, altered fibrin clot
properties and decreased oxidative stress induced by
polyunsaturated omega-3 fatty acids on top of dual
antiplatelet therapy in patients undergoing PCI

G. Gajos1, J. Zalewski2, P. Rostoff1, J. Nessler1, W. Piwowarska1,
A. Undas2. 1Department of Coronary Disease, Institute of Cardiology,
Jagiellonian University School of Medicine, Kraków, Poland; 2Institute of
Cardiology, Jagiellonian University School of Medicine, Kraków, Poland

Objective: To investigate whether omega-3 polyunsaturated fatty acids (n-3
PUFA) are able to alter plasma fibrin clot properties and reduce thrombin forma-
tion in stable coronary artery disease patients undergoing percutaneous coronary
intervention (PCI)
Methods and results: In an investigator-initiated, prospective, double-blind,
placebo-controlled, randomized study patients undergoing PCI who received
standard pharmacotherapy were randomly assigned to the treatment with 1 g/day
n-3 PUFA ethyl esters (n = 30) or placebo (n = 24) for 1 month. Plasma fibrin
clot permeability (Ks), lysis time (t50%), prothrombin fragment 1.2 (F1.2, a throm-
bin generation marker), 8-isoprostaglandin F2α (8-iso-PGF2α, an oxidative stress
marker) and C-reactive protein (CRP) were determined at baseline, 3-5 days and
30 days after randomization.
At baseline both treatment groups did not differ significantly. A 1-month treatment
with n-3 PUFA compared with placebo was associated with 15.3% higher Ks in-
dicating larger pores in the fibrin network (p=0.002), 14.3% shorter t50% indicat-
ing increased susceptibility to fibrinolysis (p<0.001), 33.8% lower F1.2 (p<0.001)
and 13.1% lower 8-iso-PGF2α (p=0.041). Treatment with n-3 PUFA had no effect
on fibrinogen and CRP. After 1 month of treatment, fibrinogen (r= -0.41, p<0.001),
8-iso-PGF2α (r= -0.27, p=0.009), treatment assignment (r=0.24, p=0.016) and
F1.2 (r= -0.20, p=0.047) were independently associated with clot permeability
(p<0.0001, R2=0.61).
Conclusions: Adding omega-3 PUFA to standard therapy in stable patients un-
dergoing PCI significantly decreases thrombin formation, oxidative stress and fa-
vorably alters fibrin clot properties. These findings indicate novel antithrombotic
effects induced by n-3 PUFA in humans.

P1615 Reticulated platelets and platelet activity in patients
with atrial fibrillation

Y. Hu1, H.I. Yeh2, S.A. Chen1. 1Taipei Veterans General Hospital,
Taipei, Taiwan; 2Mackay Memorial Hospital, Taipei, Taiwan

Purpose: The percentage of reticulated platelets (RP%) in the pe-
ripheral blood reflects platelet turnover. The relationship between platelet turnover
and subsequent activation in patients with atrial fibrillation (AF) remains unclear.
Methods: Fifty-nine AF patients and eighteen healthy controls were consecu-
tively recruited. The RP% and expression of P-selectin, COX-1, and COX-2 were
determined by flow cytometry. Platelet aggregation was measured by turbidime-
try.
Results: AF patients were older and had a higher incidence of hypertension and
lower platelet count; moreover, most of the patients were males. The RP% in
AF patients was significantly higher than those in the controls (12.8±0.9% vs.
7.8±1.4%, p=0.006). After logistic multivariate analysis, RP% was still indepen-
dently associated with AF. In AF patients, RP% was inversely correlated with
platelet count and left ventricular ejection fraction. RP% did not differ between
paroxysmal and non-paroxysmal AF patients. AF patients were divided into high
and low RP% groups on the basis of a mean value of 11.5%. Compared to the low
RP% group, the high RP% group had higher levels of COX-1 and COX-2 expres-
sion, as well as higher platelet aggregation, P-selectin expression, and incidence
of residual platelet function after exposure to aspirin (Figure). An increase in as-
pirin concentration caused a dose-dependent decrease in platelet aggregation.

Figure 1

Conclusions: In AF, increased RP% was associated with the activation of
platelets and COX expression and may increase the risk of thrombogenesis.

P1616 The effect of clopidogrel on the generation of
thromboxane B2 in patients taking regular, low dose
aspirin therapy

R.I.S. Good1, A.H. Goodall2, K.G. Oldroyd3. 1University of Glasgow,
Glasgow, United Kingdom; 2Department of Cardiovascular Sciences

University of Leicester & Leicester NIHR Biomedical Research, Leicester, United
Kingdom; 3Golden Jubilee National Hospital, West of Scotland Regional Heart &
Lung Centre, Glasgow, United Kingdom

Purpose: No consensus exists regarding the optimal method of measuring as-
pirin response, and all currently available aggregation or point-of-care assays are
invalidated by the addition of clopidogrel. Thromboxane B2 (TxB2) measurements
are not dependent on platelet aggregation and might be a more reliable method
of assessing aspirin response in patients taking dual antiplatelet therapy. We in-
vestigated the effects clopidogrel on the residual ability of platelets to generate
TxB2 in patients with cardiovascular disease taking regular low dose aspirin.
Methods: 73 patients attending for percutaneous coronary intervention (PCI) tak-
ing 75mg/day of aspirin were tested before and after the introduction of clopido-
grel therapy. Venous blood was collected into vaccutainer tubes containing throm-
bin to maximally stimulate platelets. A separate citrated tube was collected to
measure VASP phosphorylation.
Results: There was a wide variation in the level of serum TxB2 (mean 2.7ng/ml,
SE 0.7ng/ml). Following the introduction in of clopidogrel there was a trend to-
wards a lower level of TxB2 in serum (mean 2.1ng/ml, SE 0.63ng/ml) although
this difference did not reach statistical significance, p=0.19. There was a good
correlation between level of TxB2 before and after the introduction of clopidogrel
(r2= 0.65, Figure 1) Measurements of VASP phosphorylation confirmed a wide
range of clopidogrel response but there was no evidence that response to clopi-
dogrel influenced levels of TxB2 generation (p<0.0001).

Figure 1

Conclusion: This study demonstrates that TxB2 generation continues in patients
taking regular low dose aspirin. Critically, it also demonstrates that this measure-
ment may be valid in the presence of additional P2Y12 inhibition and is not influ-
enced by the extent of this inhibition.

ROLE OF INFLAMMATION AND MICROCIRCULATION IN
ISCHAEMIC HEART DISEASE

P1617 Rho-kinase activity in circulating neutrophils of
patients with vasospastic angina - non-invasive
method for diagnosis and disease activity
assessment-

Y. Kikuchi, K. Aizawa, S. Yasuda, R. Tsuburaya, Y. Ito, M. Takeda,
M. Nakayama, K. Ito, J. Takahashi, H. Shimokawa. Department

of Cardiovascular Medicine, Tohoku University Graduate School of Medicine,
Sendai, Japan

Purpose: We have previously demonstrated that activated Rho-kinase pathway
plays a central role in the molecular mechanism of coronary spasm in animal
models and patients with vasospastic angina (VSA). Recently, it has been re-
ported that Rho-kinase activity in circulating leukocytes is associated with var-
ious diseases, such as pulmonary hypertension, metabolic syndrome, coronary
artery disease and hypertension. In the present study, we thus examined whether
Rho-kinase activity is systemically enhanced in VSA patients and if so, whether it
could be useful as a non-invasive diagnostic tool for VSA.
Methods: Consecutive 53 patients with chest pain (M/F 32/21, 58±13 [SD] years)
who underwent acetylcholine provocation test for coronary spasm were enrolled
and divided into the 2 groups, depending on the response to the test; VSA (n=33)
and non-VSA group (n=20). Venous blood samples were collected to measure
Rho-kinase activity in circulating neutrophils, as determined by the extent of phos-
phorylation of myosin binding subunit (MBS), a substrate of Rho-kinase.
Results: Although high sensitivity C-reactive protein levels and the accumulated
number of coronary risk factors were comparable between the 2 groups, the Rho-
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kinase activity was significantly higher in the VSA group than in the non-VSA
group (phosphorylated MBS/total MBS ratio, 1.33±0.37 vs. 0.95±0.22, P<0.001).
In the VSA group, no correlation was noted between Rho-kinase activity and ac-
cumulated number of coronary risk factors. Interestingly, Rho-kinase activity was
higher in the patients with unstable or severe angina than in the patients with
stable angina (phosphorylated MBS/total MBS ratio, 1.47±0.42 vs. 1.21±0.28,
P=0.05). After 3-months medical treatment, Rho-kinase activity in the VSA group
was significantly decreased to 1.08±0.31 (P<0.001), and %change in Rho-
kinase activity was significantly correlated with the degree of symptomatic im-
provement (P<0.05). With receiver-operating characteristic curve analysis, phos-
phorylation ratio of 1.18 was identified as the best cut-off level to predict the diag-
nosis of VSA (AUC 0.85) with 82% sensitivity and 90% specificity.
Conclusions: These results indicate that Rho-kinase activity in circulating neu-
trophils is enhanced in VSA patients and may be useful for diagnosis and disease
activity assessment of the vasospastic disorder.

P1618 Association of local macrophage inflammation in
epicardial adipose tissue with left ventricular function
in patients undergoing coronary artery bypass
surgery

R. Tsuruta1 , K. Miyauchi1, T. Suganami2, H. Inaba1, T. Yamamoto1,
K. Kuwaki1, T. Dohi1, Y. Ogawa2, H. Daida1, A. Amano1. 1Juntendo

University School of Medicine, Tokyo, Japan; 2Tokyo Medical and Dental
University, Tokyo, Japan

Background: Inflammation is associated with risk factors for heart failure and
also directly affects left ventricular function. Local inflammation in adipose tissue
is associated with progression of coronary atherosclerosis. However, the associ-
ation of local tissue inflammation with left ventricular function remained uncertain
in patients with severe coronary artery disease. We hypothesized that the inflam-
mation in epicardial adipose tissue (EAT), which is the most adjacent adipose
tissue to heart, correlates to cardiac function.
Methods: EAT, pericardial and subcutaneous adipose tissues (PAT and SAT)
were obtained from 52 patients with CAD undergoing elective coronary artery
bypass surgery (Mean age; 66.6 years old, Male; 84.6%, BMI; 23.6kg/m2). The
expression of inflammatory cytokines and CD68 (macrophage surface marker),
CD11c (inflammatory macrophage) and CD206 (anti-inflammatory macrophage)
in each adipose tissue was compared using real-time qPCR. We evaluated the
correlation between the preoperative left ventricular (LV) function and the expres-
sion of inflammation associated genes in 3 adipose tissues.
Results: CD68 and CD206 expression was significantly higher in EAT than in
other adipose tissues whereas inflammatory cytokines did not highly express in
EAT. The expression of CD 68 and CD11c significantly inverse correlated to ejec-
tion fraction (Figure). CD68 and CD11c gene expression in EAT was higher in low
cardiac function than that in normal function whereas there was no correlation
between CD206 gene expression and cardiac function.

Correlation between LVEF and mRNA in EAT

Conclusion: CD68 gene and CD11c expression in EAT was inversely correlated
to ejection fraction of the patients with CAD. Accumulation of macrophage and
depolarization to inflammatory macrophage in EAT could be associated with LV
function

P1619 Long term endothelial receptor antagonism
attenuates coronary plaque progression in patients
with early atherosclerosis

M. Reriani, Y. Myeong Ho, M. Gossl, C. Rihal, J. Tilford, A. Flammer,
L. Lerman, A. Lerman. Mayo Clinic, Department of Cardiovascular

Disease, Rochester, United States of America

Purpose: The endothelium-derived peptide endothelin-1 constricts coronary ves-
sels predominantly via smooth muscle endothelin-A (ETA) receptor activation and
contributes to endothelial dysfunction, an early stage of atherosclerosis. This
study was designed to test the hypothesis that long-term treatment with ETA re-
ceptor antagonist can slow down progression of coronary atherosclerotic plaque
in patients with coronary endothelial dysfunction.
Methods and results: Thirty-five patients with non-obstructive coronary disease
and coronary endothelial dysfunction were randomized in a double blind man-
ner to treatment with placebo or Atrasentan (10 mg, ETA receptor antagonist) for
six months. Coronary endothelial function was evaluated by intracoronary infu-

sion of acetylcholine at increasing concentrations (10-6 to 10-4 mol/L) into the
LAD. Normalized mean total atheroma volume (TAVMEAN), percent atheroma
volume (PAV) and changes of atheroma volume were assessed by intravascu-
lar ultrasound (IVUS) at baseline and 6-month follow-up. In the segments with
coronary endothelial dysfunction in placebo group, TAVMEAN and PAV were
significantly increased at follow up compared to baseline median (IQR), 63.0
(31.8, 79.5) vs. 54.0 (30.0, 73.4), p=0.009; 28.48 (21.05, 30.22) vs. 21.79 (20.54,
29.72), p=0.018. In segments with coronary endothelial dysfunction, changes
of TAVMEAN and PAV were significantly higher at six months from baseline in
placebo compared to Atrasentan group: 9.11, (1.23, 14.05) vs. -2.00, (-7.28,
2.53), p=0.0024; 3.85, (-0.39, 14.59) vs. -0.955, (-3.43, 1.70), p=0.010. There
were no differences in changes PAV in segments with normal endothelial function
between the groups (p=0.3).
Conclusions: This study demonstrates that 6-month treatment with Atrasentan
prevents progression of coronary plaque in segments with endothelial dysfunc-
tion, and suggests a potential therapeutic role for long-term ETA receptor an-
tagonism for patients with coronary endothelial dysfunction and non-obstructive
coronary artery disease to prevent plaque progression.

P1620 Plasma biopterins as a novel inflammatory marker in
cardiovascular disease: discordance between plasma
biopterins and endothelial function in response to
acute inflammation

C. Antoniades1, A.S. Antonopoulos2 , C. Cunnington1, D. Tousoulis2 ,
M. Demosthenous2 , K. Marinou3, J. Bendall1, C. Vlachopoulos1, C. Stefanadis2,
K.M. Channon1. 1University of Oxford, Oxford, United Kingdom; 2Hippokration
Hospital, University of Athens, Athens, Greece; 3University of Athens, Athens,
Greece

Background: Tetrahydrobiopterin (BH4) is a co-factor of endothelial nitric oxide
synthase (eNOS), essential for the maintenance of its enzymatic coupling. Al-
though vascular BH4 is positively associated with NO bioavailability, the value of
circulating BH4 as a biomarker is unknown, since GTPCH, the rate limiting en-
zyme for its biosynthesis, is upregulated by inflammation. We examined relation-
ships between circulating BH4 and endothelial function after induction of acute
inflammation.
Methods: Twenty healthy young adults were randomised to receive either
Salmonella Typhii vaccine or placebo, in a double-blind placebo controlled study.
Endothelial function was evaluated in the brachial artery (by flow mediated
dilation-FMD) at baseline and 8h, 12h and 24h after the intervention. Blood sam-
ples were also obtained at all time-points, to determine circulating c-reactive
protein (hsCRP) and interleukin 6 (IL-6) by ELISA, and plasma BH4 and total
biopterins (tBio, that include BH4 and its products of oxidation) by HPLC.
Results: Vaccination induced a significant elevation of IL-6 at 8h and 12h, then
returned to baseline at 24h (A); hsCRP was increased at 24h (B). Importantly,
plasma BH4 and tBio (C) were increased at 8h and 12h following the same pattern
as IL-6, while FMD was reduced at the same time points (D).

Conclusions: Acute inflammation induced by S. Typhii vaccine, rapidly increased
circulating biopterins, following the same pattern as circulating IL-6. However, en-
dothelial function was reduced in parallel to the increase of plasma biopterins.
This discordance between circulating BH4 and endothelial function under condi-
tions of acute inflammation, suggests that circulating biopterins should be con-
sidered as a marker of inflammation, and are not directly related to endothelial
function.

P1621 Interleukin-1b is a major determinant of LV
remodelling following STEMI treated by primary PCI

S. Orn1, T. Ueland2, C. Manhenke1 , O. Sandanger2 , A. Yndestad2,
T.E. Mollnes3, K. Dickstein4, P. Aukrust2. 1Division of Cardiology,
Stavanger University Hospital, Stavanger, Norway; 2University of

Oslo, Rikshospitalet University Hospital, Research Institute for Internal Medicine,
Oslo, Norway; 3University of Oslo, Rikshospitalet University Hospital, Department
of Immunology, Oslo, Norway; 4University of Bergen, Bergen, Norway

Purpose: Increased levels of interleukin (IL)-1-related molecules are seen dur-
ing myocardial infarction (MI), but data on their relation to infarct size and left
ventricular (LV) remodeling are lacking.
Methods: Forty-two patients with first time ST segment elevation MI (STEMI)
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with a single occluded vessel, successfully treated by percutaneous coronary in-
tervention (PCI), were recruited. Cardiac magnetic resonance (CMR) was used
for assessment of infarct size and LV remodeling at 2 days, 1 week, 2 months
and 1 year. Plasma levels of IL-1β, IL-1 receptor antagonist, IL-18 and caspase-1
were analyzed until 2 months after PCI.
Results: Univariate analysis showed that IL-1-related mediators were strongly
(IL-1β), moderately (caspase-1), slightly (IL-1Ra), associated with impaired my-
ocardial function and non-infarct mass, but not infarct size, one year after STEMI
(Table - demonstrates only IL-1β relationships). In multivariate analyses, troponin
T predicted (p<0.001) LV ejection fraction (LVEF), infarct size, LV end-diastolic
and end-systolic volume indexes (LVEDVi, LVESVi). However, significant addi-
tional variance was explained by IL-1β, IL-18 and caspase-1. IL-1β levels at 2
months (p<0.05), IL-18 at 2 days (p<0.01) and pre-PCI caspase-1 (p<0.05)
were predictors of LVEF. Caspase-1 (p<0.01) and in particular IL-1β at 2 days
(p<0.01) were the only predictors of non-infarct mass. IL-1β (p<0.01) at 2 days
and IL-18 (p<0.01) at 2 days were predictors of LVEDVi, while pre-PCI levels of
IL-1β (p<0.01)contributed to prediction of LVESVi. In contrast, pro-B-type natri-
uretic peptide and C-reactive protein had no significant association with these
CMR parameters.

IL-1β and CMR findings at 1 year

Infarct mass Non-infarcted mass LVEDVi LVESVi LVEF

IL-1β

Pre PCI 0.05 0.24 0.36* 0.39* -0.33
2 days 0.19 0.40* 0.41** 0.35* -0.36*
1 week 0.13 0.35* 0.41** 0.34* -0.23
2 months 0.05 0.09 0.33* 0.36* -0.39*

*p<0.05, **p<0.01.

Conclusions: IL-1β levels after STEMI were strongly associated with impaired
myocardial function and non-infarct LV mass after 1 year. This finding suggests a
role for IL-1β in maladaptive myocardial remodeling following MI.

P1622 Lymphocyte activation and apoptotic process in
acute coronary syndromes

M. Boutsikou1, M.M. Konstadoulakis2 , C. Aggeli1, D. Tousoulis1 ,
N. Papageorgiou1, V. Bistola2, P. Doumba2, C. Tendolouris1 ,
C. Stefanadis1. 1Hippokration Hospital, University of Athens, 1st

Department of Cardiology, Athens, Greece; 2Hippokration Hospital, Univrsity of
Athens, Laboratory of Surgical Research, Athens, Greece

Purpose: Stimulation of inflammatory mechanisms in acute coronary syndrome
(ACS) is not limited to the microenviroment of the plaque and it involves circulat-
ing cell populations. In the present study we evaluated the lymphocyte activation
and apoptosis during the acute and sub-acute phase of ST elevation myocardial
infarction (STEMI).
Methods: The study population consisted of 41 patients with STEMI (AMI group),
25 patients with unstable angina (UA group) and 19 healthy age-matched volun-
teers (H group). Blood samples were collected from AMI and UA groups on ad-
mission 0 h and at 24, 48 and 72 h thereafter. Group H was sampled once and
the results served as the normal control values. Samples were stained for flow
cytometry (FCM). To measure membrane changes associated with apoptosis,
peripheral lymphocytes were labeled with Annexin V-FITC and PI. The combina-
tion of conjugated Annexin V and PI allowed for the discrimination between early
apoptotic (Annexin+/PI-), late apoptotic (Annexin V+/PI+), necrotic (PI+) and vi-
able cells (Annexin-/PI-). Expression of cell surface markers CD11a and CD11b
were also determined by flow cytometry. Fluorescence of the measured adhesion
molecules was expressed as mean fluorescence intensity (MFI).
Results: Total lymphocyte percent was significantly decreased on admission in
the AMI group as compared to the UA and H groups (p=0.027 and p=0.002,
respectively). In the AMI group, the percentage of Annexin V+/PI- lymphocytes
demonstrated a significant decline at 24 h as compared to 0 h (p=0.006) fol-
lowed by a non significant increase afterwards. No significant alterations in An-
nexin V+/PI- lymphocytes were observed in the UA group during the first 72 h
after admission. In the AMI group the CD11a expression intensity on lympho-
cytes was significantly elevated on admission 0 h as compared to the UA and
H group (p=0.031 and p=0.043, respectively). Anterior infarcts presented with el-
evated late apoptotic lymphocytes (Annexin+/PI+) at 0 and 24 hours (p=0.018
and p=0.047, respectively), and elevated (Annexin+/PI-) lymphocytes at 24 hours
(p=0.021). In the AMI group, Annexin+/PI- and Annexin+/PI+ lymphocytes were
correlated with left anterior descending artery (LAD) stenosis at 0 hours (r=0.558
p=0.002 and r=0.526 p=0.004, respectively).
Conclusion: Our data showed that during the acute phase of myocardial is-
chemia peripheral lymphocyte life span and function are modified. Although pe-
ripheral lymphocyte population is reduced, cells become primarily activated and
resistant to apoptosis during the first 24 h after AMI.

P1623 TTR (pre-albumin) forms are decreased with
increased cardiovascular risk. Analysis of serum and
HDL TTR forms

T. Padro1, J. Cubedo1, P. Mata2, J. Cinca3, R. Alonso2,
L. Badimon1. 1Barcelona Cardiovascular Research Center

(CSIC-ICCC), CiberOBN, IIB-Sant Pau, Hosp Sant Pau, Barcelona, Spain;
2Foundation Jimenez Diaz, Madrid, Spain; 3Cardiology Department, Hosp Sant
Pau, IIB-Sant Pau, Barcelona, Spain

Purpose: Cardiovascular disease progression and its clinical manifestations are
usually linked to inflammatory processes. Acute phase inflammatory proteins
have been associated with short-term mortality following acute myocardial in-
farction (AMI). By applying a proteomic expression profiling approach we have
identified transthyretin (TTR) in serum of AMI-patients. Our objective has been to
characterized TTR and its distribution pattern in serum and high density lipopro-
tein (HDL) in AMI patients and in patients with high cardiovascular risk (heterozy-
gous familiar hypercholesterolemia, FH).
Methods: Characterization of serum and HDL TTR was performed by 2D-
electrophoresis (2DE) followed by mass-spectrometry (MALDI-ToF) and Western
blot analysis (WB). Serum TTR levels in AMI-patients (n=39), FH-patients (n=61)
and in a control population (n=60) were determined by ELISA.
Results: TTR was identified by 2-DE in serum of AMI-patients as a single spot
(pI=5.6, Mw=42 kDa) that revealed a 10-fold decrease in its intensity in associa-
tion with diabetic dyslipemia (P<0.05 vs. TTR levels in AMI-patients without dm
and dl). By ELISA, serum TTR levels were significantly lower in AMI- and FH-
patients than in controls (Median [IQR] μg/mL; AMI: 170 [148-189] and FH: 198
[173-213] vs. Control: 223 [203-250]; P<0.0001; Mann-Whitney). TTR levels in
AMI-patients reached their lowest value at 72-96 hours after admission (P<0.001
vs. t=0), time point where no TTR spot was detected by 2-DE (in 88% of AMI-
patients), and higher CRP levels were detected (P<0.05). Differing from serum,
western Blot and 2-DE of HDL samples depicted only a monomeric 14 kDa TTR
form. Moreover, TTR was present in HDL3, but not in HDL2 fraction.
Conclusions: Our results demonstrate alterations in TTR proteomic profile, along
with an important decrease in its serum levels after an acute myocardial infarction.
The association between changes in the TTR trimer and the presence of cardio-
vascular risk factors might highlight an implication of TTR in patients’ outcome
after an AMI. The significant changes in TTR between serum and HDL under-
score the importance of TTR-forms transported in the circulation and deserve
further investigation to understand their function.
Supported: SAF2006/10091, CIBERobn CB06/03, Redinscor R006/003/0015
and R006/003/0000, "Fundación Lilly" and CNIC-08/2008.

P1624 Monocyte subsets differently express CD59, correlate
with cardiovascular risk factors and are affected by
statin treatment

K.A. Krychtiuk1, S.P. Kastl1, S. Pfaffenberger1, K.M. Katsaros1,
S.L. Hofbauer1, A. Wonnerth1 , W.S. Speidl1, G. Maurer1, K. Huber2,

J. Wojta1. 1Medical University of Vienna, Department of Internal Medicine II,
Division of Cardiology, Vienna, Austria; 2Wilhelminen Hospital, Vienna, Austria

Purpose: Monocytes play a key role in modulating inflammation in coronary
artery disease (CAD). Different monocyte subsets can be distinguished via ex-
pression of CD14 and CD16. CD59 attenuates atherosclerosis through inhibition
of the formation of the membrane attack complex. The aim of this study was to
analyze the distribution of monocyte subsets and their expression of CD59 in a
cohort of patients with stable CAD. Furthermore the influence of CAD severity and
known risk factors for CAD such as inflammation and diabetes should be exam-
ined, together with the impact of therapeutic intervention such as statin treatment.
Methods: 94 patients suffering from angiographically proven stable CAD were
enrolled. Monocytes were classified as CD14++/CD16low ("classical monocytes",
CM), CD14low /CD16+ ("non-classical monocytes", NCM), CD14++/CD16+ ("in-
termediate monocytes", IM) and CD14low/CD16low ("so far undefined mono-
cytes", SFUM, a subset that has not been described yet) and expression of CD59
on each subtype was measured. We further measured their correlation with CRP
levels, HbA1c and the impact of CAD severity on the monocyte distribution. Cur-
rent statin medication was noted.
Results: SFUM expressed significantly higher levels of the protective CD59
(p<0.0001) than all other subtypes, NCM showed the lowest levels of CD59
(p<0.0001). Levels of CRP correlated inversely with levels of SFUM (ρ= -
0,424, p<0.001), while levels of HbA1c correlated positively with NCM (ρ=0,336,
p<0.05)
Patients suffering from severe CAD, defined as 3VD, showed higher levels of NCM
than all other subtypes (p<0.05) and lower levels of CM than all other subtypes
(p<0.05).
Patients treated with atorvastatin showed less NCM than patients treated with
simvastatin (p<0.05) and higher levels of CM (p<0.05). However, patients treated
with 40mg simvastatin had higher levels of CM than patients treated with 20mg
(p<0.05).
Conclusions: The fact that "non-classical" monocytes expressed lower levels
of CD59 than all the other subtypes supports the notion that this subset acts
"pro-atherogenic". The very high levels of CD59 on a subset that has not yet
been described, the SFUM, together with inverse correlation with levels of CRP,
could suggest that this subset acts protective. The positive correlation of HbA1c
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and NCM contributes to the observation that diabetics are especially prone to
atherosclerosis. The different effects of statins on monocyte subset distribution,
with atorvastatin leading to a more "anti-inflammatory" distribution, might add an-
other piece to the puzzle in understanding the anti-inflammatory effects of statins.

P1625 The role of asymmetrical dimethylarginine in
inflammation-related endothelial dysfunction in
coronary artery disease and rheumatoid arthritis

M. Demosthenous1, C. Antoniades2, D. Tousoulis1 ,
A.S. Antonopoulos1 , K. Marinou3, C. Bakogiannis1 , M. Toutouza4 ,

K. Mavragani3 , M. Koutsilieris3, C. Stefanadis1. 1Hippokration Hospital,
University of Athens, Athens, Greece; 2University of Oxford, Oxford, United
Kingdom; 3University of Athens, Athens, Greece; 4Hippokration Hospital,
Department of Microbiology, Athens, Greece

Background: Experimental evidence suggests that asymmetrical dimethylargi-
nine (ADMA) synthesis is regulated by proinflammatory stimuli, but it is unclear
whether ADMA is a link between inflammation and endothelial dysfunction in
humans. We examined the interrelationships between ADMA and background
inflammation and their impact on endothelial function in different inflammatory
states, such as coronary artery disease (CAD) and rheumatoid arthritis (RA).
Methods: In study 1 (cross-sectional) we recruited a population of 351 patients
with CAD and 87 healthy individuals of similar age. In study 2 (case-control) we
recruited 69 CAD patients, 69 matched healthy controls and 10 patients with
RA without CAD. Endothelial function was determined by flow mediated dilation
(FMD) in the brachial artery, while serum IL-6 and ADMA were determined by
ELISA.
Results: In Study 1, ADMA was inversely correlated with FMD in healthy in-
dividuals (r= -0.433, P<0.0001) and CAD patients (r= -0.321, P<0.0001). IL-
6 was strongly inversely correlated with FMD in healthy individuals (r= -0.373,
P<0.001) but weakly in CAD (r= -0.121, P<0.01). The positive correlation be-
tween ADMA and IL-6 was stronger in healthy (r=0.515, p<0.0001) than CAD
(r=0.289, p=0.0001). In Study 2 (case-control), FMD was similarly reduced and
ADMA similarly increased in patients with CAD or RA (Figure).

Conclusions: ADMA levels are increased in the presence of low (CAD) or high
(RA) grade inflammation, and endothelial function is similarly impaired. ADMA
appears to be a key regulator of endothelial function in inflammatory states, inde-
pendently of the presence of advanced atherosclerosis.

P1626 The long term impact of glycemic and inflammatory
status in non-diabetics with acute coronary
syndromes

M. Zairis, N. Patsourakos, E. Adamopoulou, M. Kouris, A. Gravos,
S. Tzerefos, J. Panagiotinos, K. Christodoulopoulos, N. Tsekes,
S. Foussas. Tzanio Hospital, Piraeus, Greece

Purpose: Serum levels of glucose and inflammatory biomarkers upon presenta-
tion seem to confer incremental predictive value for no-diabetics (and diabetics)
with acute coronary syndromes. We sought to investigate the possible interrela-
tion of serum levels of glucose and inflammatory biomarkers upon presentation
as well as the interaction of all these biomarkers in the prediction of 1-year death
in this setting.
Methods: 848 STEMI and 666 NSTE-ACS consecutive pts, without history of di-
abetes, who presented in the first 12 and 24 h of index pain respectively, were
studied. Serum glucose levels upon presentation and during hospitalization was
≤11 mmol/L in all pts. Each cohort was divided into 3 groups according to the
serum glucose levels upon presentation: Group A with <6.1 mmol/L, Group B
with 6.1-7 mmol/L and Group C with 7-11 mmol/L. Serum levels of inflamma-
tory biomarkers including hs-CRP, interleukin-6 (IL-6) and fibrinogen (FIB), were
measured upon presentation.
Results: There was a significant gradual increase of serum levels of all inflam-
matory biomarkers from Group A to Group C in pts with STEMI and NSTE-ACS.
Particularly, serum levels of hs-CRP (p<0.001 and p<0.001), IL-6 (p<0.001 and
p<0.001) and FIB (p=0.02 και p=0.01) were gradually and significantly increased
from Group A to Group C in pts with STEMI and NSTE-ACS. The incidence of 1-
year mortality in A, B, and C Groups was 11.2%, 16.2%, 20.4% and 8%, 12.6%,
19.1% for STEMI (p=0.02) and NSTE-ACS (p=0.002) pts respectively. Inflamma-
tory biomarkers were significantly related to the incidence of 1-year mortality in

pts with STEMI and NSTE-ACS. Particularly, hs-CRP (p<0.001 and p<0.001), IL-
6 (p=0.004 and p=0.008) and FIB (p=0.03 και p=0.02) were significantly related
to 1-year death in STEMI and NSTE-ACS pts respectively. By multivariate Cox
analysis (in which inflammatory biomarkers were not included), glucose levels
upon presentation was an independent predictor of 1-year death (p=0.007 and
p<0.001, for STEMI and NSTE-ACS pts respectively). However, by multivariate
Cox analysis (in which inflammatory biomarkers were included), glucose levels
upon presentation was not an independent predictor of 1-year death (p=0.5 and
p=0.6, for STEMI and NSTE-ACS pts respectively).
Conclusions: According to the present results serum glucose levels upon pre-
sentation are strongly associated with the degree of inflammatory response in
non-diabetics with acute coronary syndromes. This may at least partially explain
the association of serum glucose levels upon presentation and adverse outcome
in non-diabetics with acute coronary syndromes.

P1627 Pioglitazone reduces coronary microvascular damage
after percutaneous coronary intervention for the
patients with stable angina pectoris

K. Okawa, A. Hirohata, Y. Kobayashi, E. Hirose, K. Yamamoto,
T. Ohe. The sakakibara institute of okayama, Okayama, Japan

Backgrounds: The status of coronary microcirculation has long-term prognostic
significance. Minor cardiac marker elevation after percutaneous coronary inter-
vention (PCI) indicates microvascular damage resulting from PCI, possibly due to
plaque embolization or inflammation. It has been reported that pre-treatment with
statin reduced myocardial damage after PCI because of anti-inflammatory and
plaque stabilizing effects. Pioglitazone may have similar effects, and potentially
reduce the incidence of myocardial damage after PCI. We examined the effect
of pioglitazone using a coronary pressure wire-derived Index of Microcirculatory
Resistance (IMR).
Methods: Forty patients with stable angina pectoris were randomized to receive
either pioglitazone (15 mg/day, n=20) or control (n=20). All patients were previ-
ously received statin at randomization. There was no difference in terms of other
medicines, such as aspirin, beta-blockers and calcium channel blockers. We per-
formed 75g-oral-glucose-tolerance-test one day before PCI, and underwent PCI
with intravascular ultrasound (IVUS), fractional flow reserve (FFR), and IMR. Pa-
tients with significant side branch occlusion, slow flow, and usage of nicorandil
during PCI were excluded.
Results: Percentage of abnormal glucose tolerance, fasting insulin (IRI), and
HOMA-R were identical between the pioglitazone group and the control group (85
vs. 93%, 6.7±3.5 vs. 6.4±2.9μu/ml, 1.86±1.21 vs. 1.77±0.9, ns for all), however
2hr-IRI was significantly lower in the pioglitazone group than that in the control
group (57.1±57.6 vs. 96.1±53.9μu/ml, p<0.001). Other clinical characteristics
and procedural results including coronary risk factors, all volumetric IVUS pa-
rameters, number of stents, and total stent lengths were similar between the two
groups. Despite similar post-FFR, �FFR and �percent plaque volume (post-FFR:
0.91±0.09 vs. 0.92±0.05, �FFR: 0.16±0.2 vs. 0.13±0.13, �percent plaque vol-
ume: 18.7±7.9 vs. 17.6±7.6%, ns for all). The pioglitazone group showed sig-
nificantly lower post-PCI IMR and �IMR than the control group (post-PCI IMR:
17.5±11.5 vs. 21±19.1units, and �IMR: 0.48±13.2 vs. 6.6±17.9units, p<0.01
for all).
Conclusions: Administration of pioglitazone appears to reduce microvascular
damage after PCI, possibly associated with IRI fluctuation. These results sug-
gest that pioglitazone may have not only effect of improving IRI resistance but
also pleiotropic benefits.

P1628 Complicated dental root canal treatment and risk of
prehospital sudden cardiac death

P.J. Karhunen1, V.I. Karhunen2, T. Pessi2, J. Mikkelsson3,
J. Renko2, H. Huhtala4, T. Lehtimaki2, R. Laaksonen2 , M. Perola5,
J.H. Meurman1. 1Institute of Dentistry, University of Helsinki, and

Department of Oral and Maxillofacial Diseases, Helsinki, Finland; 2University
of Tampere, Medical School, Tampere, Finland; 3Satakunta Central Hospital,
Pori, Finland; 4School of Public Health, University of Tampere, Tampere Finland,
Tampere, Finland; 5National Institute for Health and Welfare, Helsinki, Finland

Purpose: Previous studies have suggested an association among coronary heart
disease (CHD), myocardial infarction (MI), and microbial infections. As dental pro-
cedures cause bacteremia, we studied whether root canal treatment (RCT), a
common and complication-prone dental procedure, would associate with the risk
of sudden cardiac death (SCD).
Methods: We performed panoramic dental tomography in Helsinki Sudden Death
Study (n=300) comprising prehospital SCDs among 33-69 year-old males during
one year (1991-2). Specific primers/probes for typical periapical absess bacte-
ria, periodontal pathogens and Chlamydia pneumoniae and broad-range bacte-
rial 16S rDNA PCR were used to detect bacterial DNAs in thrombosed coronary
plaques from recent autopsies and in thrombus aspirates from patients with ST-
elevation MI undergoing percutaneus coronary intervention.
Results: In multivariate analysis adjusted for age, BMI, hypertension, smoking,
diabetes, education and number of teeth, previous RCT complicated by dental
periapical abscess was linked with the risk of SCD due to CHD (OR 3.2; 95%
CI 1.3 – 8.0, p=0.011), acute MI (OR 3.1; 1.2 – 8.0, p=0.021) and especially to
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coronary thrombosis (OR 7.9; 2.2 – 28.6, p=0.002). Uncomplicated RCT or peri-
apical abscesses without RCT showed no associations. Men who had RCT with
periapical abscess also often had concomitant chronic periodontitis. Several oral
bacterial species typical for periapical abscesses, mostly of viridans streptococci,
were detected in 85.7% of coronary plaques and in 72.7% of thrombus aspirates.
Periodontal pathogens were found in 28.6% and 36.4% of cases, respectively.
Chlamydia pneumoniae was not detected despite the use of specific primers.
Conclusions: Complicated dental root canal treatment may be an unrecognized
risk factor of SCD, contributing to the inflammation of coronary plaques. Periapical
abscesses are difficult to eradicate because antibiotics do not enter root canals
or abscesses. Surgical interventions in case of periapical lesions refractory to
endodontic therapy and also the alternative use of dental implants should be more
often planned. Our results suggests that regular and careful dental care offered
for middle-age men might be one option to reduce the risk of unexpected cardiac
death

P1629 Natural killer cell apoptosis in coronary artery
disease: is it reflected by soluble markers of
apoptosis?

A. Szymanowski1 , K. Backteman2, J. Ernerudh2, L. Jonasson1 . 1Div
of Cardiovascular Medicine, Dpt of Health and Medicine, Linköping
University, Linköping, Sweden; 2Div of Clin Immunology, Dpt of Exp

and Clin Medicine, Linköping University, Linköping, Sweden

Purpose: Patients with coronary artery disease (CAD) exhibit a perturbed im-
mune homeostasis in peripheral blood. We have previously shown a reduced
number of natural killer (NK) cells in vivo and an increased susceptibility to NK
cell apoptosis ex vivo in CAD patients. The aim of the present study was 1) to
follow changes in NK cells over time in CAD patients and 2) investigate whether
soluble markers of apoptosis reflect NK cell apoptosis.
Methods: For in vivo studies, blood was collected from 37 patients with acute
coronary syndrome (ACS) and 35 patients with stable angina (SA), all referred
for coronary angiography, and 30 healthy controls. In patients, blood sampling
was repeated at 3 and 12 months. NK cells were assessed by flow cytometry
using anti-CD3, anti-CD8, anti-CD56 and Annexin V. For ex vivo studies, NK cells
were isolated from 16 individually matched pairs of SA patients and controls.
After 18 h of incubation, NK cell apoptosis was determined. Four soluble markers
of apoptosis, Tumor Necrosis Factor Receptor (TNFR) I, sTNFR II, sFas and sFas
ligand (FasL), were measured by ELISA in plasma from all participants.
Results: At admission, the percentages of NK cells were significantly reduced in
ACS, 12 (5)%, and SA, 15 (8)%, compared to controls, 19 (9)%. At follow-up, the
fractions of NK cells showed increases in both ACS and SA groups, being most
prominent among ACS patients (p<0.01). ACS patients also exhibited increases
in apoptotic NK cells (from 1.6 to 4.3%, p<0.001). Among markers of apoptosis,
the levels of sTNFR II and sFasL increased significantly in both ACS and SA
patients, most prominently in ACS. Both of these markers correlated with NK cell
apoptosis ex vivo but not with apoptotic NK cells in the circulation. Instead, sFasL
correlated with the percentages of peripheral NK cells in both ACS and SA at
3 and 12 months (p<0.01). There was no correlation between sFasL and other
lymphocyte subsets.
Conclusion: In CAD patients, particularly those with ACS, peripheral NK cells
showed dynamic changes during rehabilitation possibly reflecting an increased
cell turnover. Although soluble markers of apoptosis did not reflect the number
of apoptotic NK cells in blood, our data indicate that sFasL may be a potential
surrogate marker of NK cell changes in CAD patients.

P1630 The effect of the duration of clopidogrel use on
hsCRP levels after stenting the target vessel in
patients with acute coronary syndrome

Y. Cekici1, H. Korkmaz1, M. Akbulut2, A. Celik1. 1Elazig Education
and Research Hospital, Elazig, Turkey; 2Firat University, Elazig,

Turkey

Aim: The aim of the study is to investigate the relation between the duration of
the clopidogrel use and the inflammation process after acute coronary syndrome
in patients who received bare metal stent (BMS) or drug eluting stent (DES).
Method: Sixty patients with acute coronary syndrome, who received a stent in our
clinic were included in the study. The patients were divided into three groups, 20
patients with BMS, receiving clopidogrel for one month (BMS1 group), 20 patients
with BMS receiving clopidogrel for 6 months (BMS6 group) and 20 patients with
DES, receiving clopidogrel for 6 months (DES group). High sensitive C-reactive
protein (hsCRP, mg/L) was measured in all study patients at baseline, first month
and sixth month.
Results: The hsCRP levels were high and similar in three groups at baseline.
There was a statistically significant decrease in the hsCRP levels in all patients at
first month comparing to the baseline values (7.1±1.9 to 3.8±2.3 in BMS1 group,
6.5±2.8 to 4.3±2.5 in BMS6 group and 7.7±2 mg/L to 3.6±2.4 mg/L in DES
group, respectively)
In the BMS1 group, after the quiting the clopidogrel treatment at first month, there
was a significant increase in the hsCRP levels at third and sixth month comparing
to the first month. In the BMS6 and DES groups, the decrease in hsCRP levels
were continued at the third month and also continued until the sixth month.

Figure 1. The change of hsCRP levels.

Conclusion: It was determined that clopidogrel achieves a decrease in hsCRP
levels in patients with acute coronary syndrome. The duration of the clopidogrel
therapy should be kept longer in these patients because of its anti-inflammatory
effects.

P1631 The relationship between admission C - reactive
protein levels and microvascular dysfunction in
patients with non-ST elevation acute coronary
syndrome undergoing stenting

C. Akdeniz, Y. Nisanci, S. Umman, B. Umman, G. Guz, A. Gurdal,
E. Golcuk, N. Polat, M. Sezer. Istanbul University, Faculty of Medicine,
Department of Cardiology, Istanbul, Turkey

Purpose: The impact of admission C-reactive protein (CRP) levels on changes
in microvascular resistance after percutaneous coronary intervention (PCI) in pa-
tients with non-ST elevation acute coronary syndrome (NSTEACS) is not known.
Methods: This study consisted of 38 patients with NSTEACS undergoing PCI. Mi-
crovascular resistance (MR) was measured at maximal hyperemia by using dual
sensor (pressure and Doppler velocity) guidewire before and after PCI as follows:
Pa (1/APV) [(Pd-Pw)/(Pa-Pw)], where Pa represents aortic pressure, APV is av-
erage peak velocity measured distal to stenosis, Pd is distal coronary pressure
and Pw is coronary wedge pressure. Post-PCI MR was calculated at maximal hy-
peremia as Pd/APV. Percent and absolute changes in MR from pre to post-PCI
were calculated. CRP values, white blood cell (WBC) and neutrophil counts were
collected at admission.
Results: MR increased from 1.75±0.8 to 2.05±0.7 after stenting (p=0.014).
Mean of admission CRP was 8.9±9.1 mg/L. Admission CRP values were sig-
nificantly correlated with post-PCI MR (R=0.34, P=0.043), percent change in MR
(R=0.462, p=0.005) and absolute change in MR (R= 0.532, p=0.001). There were
no correlations between WBC and neutrophil count at admission and absolute
and percent changes in MR after PCI. In multivariable model, CRP is the only in-
dependent predictor of impaired microvascular perfusion (increased �MR) after
PCI (p<0.01).
Conclusion: These findings suggest that admission CRP values strongly predict
post-PCI microvascular damage in patients with NSTEACS undergoing PCI.

P1632 Multiple complex coronary lesions and periodontal
disease

L. Dufour1, O. Troisgros2, C. Romagna3, L. Lorgis1, C. Richard1,
G. Dentan4, P. Buffet1, Y. Laurent2 , M. Zeller5, Y. Cottin1.
1University Hospital Center, Department of Cardiology, Dijon,

France; 2University Hospital Center, Readaptation Fonctionnelle, Dijon, France;
3University Hospital Center, Odontologie, Dijon, France; 4Clinique de Fontaine,
Fontaine les Dijon, France; 5University of Burgundy, Faculty of Medicine, LPPCE
(IFR100), Dijon, France

Context: Periodontal disease, in which bone loss is the main symptom, increases
the risk of atherosclerosis and is thought to be involved in plaque destabiliza-
tion by inflammation. Multiple complex coronary lesions (MCL), defined by steno-
sis exceeding 50%, and at least two of the following criteria, chronic occlusion,
impaired flow, thrombus, irregularity, and ulceration of the lesion, are associ-
ated with multifocal destabilization of atherosclerotic plaque in the coronary sys-
tem. We investigated whether significant bone loss could predict the presence of
MCL.
Materials and methods: This prospective study included 150 consecutive pa-
tients who initiated outpatient cardiac rehabilitation between 2007 and 2010 for
myocardial infarction <1 month and who underwent coronary angiography. Pa-
tients without coronary lesions or simple complex coronary lesions (SCL group)
were compared to patients with MCL. A panoramic dental x-ray was made at
the beginning of rehabilitation, with several criteria including bone loss >50% to
evaluate the state of dental health.
Results: Over 20% of patients had MCL (32/150). Patients in the SCL and MCL
groups had similar cardiovascular risk factors. However, patients with MCL were
less likely to be women and more likely to have multivessel disease than were
patients in the SCL group (21% vs. 6%, p=0.051, and 88% vs. 46%, p<0.001).
Bone loss >50% tended to be more frequent in patients with MCL than in those
with SCL (50% vs. 32%, p=0.063). In addition, patients with MCL had a higher
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CRP level (CRP >10 mg/L: 15% vs. 42% p=0.001). In multivariate analysis, mul-
tivessel disease (OR (95% CI): 6.63 (2.09-21.03), and CRP >10 mg/L (OR (95%
CI): 3.98 (1.48-10.69)) were associated with the presence of MCL. Female sex
(OR (95% CI): 0.23 (0.04-1.22) tended to be associated with SCL. In addition,
bone loss >50% significantly increased the risk of MCL (OR 2.63 (1.03- 6.71)
p=0.043)) even after adjustment for other predictors of MCL.
Conclusion: Bone loss, a simple parameter of periodontal evaluation, correlated
with complex and multiple coronary lesions, independently of other known factors
associated with MCL, including systemic inflammation.

P1633 Modified electronegative LDL and coronary
atherosclerosis

G. Niccoli1, M. Baca’1, N. Cosentino1, S. Minelli1, M. De Spirito1,
T. Parasassi2 , G. Greca2, G. Costa2, G. Arcovito1, F. Crea1.
1Catholic University of the Sacred Heart, Rome, Italy; 2Tor Vergata

Polyclinic, Rome, Italy

Backgruond: Low density lipoprotein (LDL) are involved in atherosclerotic plaque
formation. However, the proatherogenic power of specific LDL fractions is not
well known. In particular, a minor fraction of the total LDL has an electronegative
charge and is represented by electronegative LDL (LDL-), with high potential to
induce endothelial injury. We aimed at assessing the association between serum
LDL- levels and coronary atheroscleorosis, as assessed by angiography.
Methods and results: Consecutive anginal patients with angiographic evidence
of coronary artery disease (CAD) [stable angina (SA) or non-ST-elevation acute
coronary syndrome (NSTE-ACS)], or with angiographically normal coronary arter-
ies (NCA) were enrolled between May 2010 and November 2010. Patients with
and without angiographic CAD were matched for age and sex and had similar
total LDL serum levels. Among CAD patients those with history of hypercholes-
terolemia were on statin treatment that produced LDL levels similar to the overall
population. Baseline LDL- serum levels were measured in all patients. Isolation
of LDL- from total LDL was accomplished through preparative anion exchange
chromatography in an AKTA-FPLC system using a MonoQ 5/50 GL column and
a multistep gradient from 0 to 0.3 M NaCl. Fractions corresponding to native LDL
and to LDL- were pooled, and salts removed by overnight dialysis against Chelex-
treated argon-purged PBS. Of 47 patients (age 65±12 years, male sex 61%), 17
(age 65±11 years, male sex 63%) had stable angina, 15 (age 62±12 years, male
sex 59%) had NSTE-ACS and 15 (age 64±12 years, male sex 62%) had NCA.
Total LDL serum levels were similar among the three groups (p for all 0.78). LDL-
levels were significantly higher in SA [25.7 (18.3-30.2) p=0.0001] and NSTE-ACS
[27.1 (18.9-30.2, p=0.0001] as compared to NCA [6.7 (4.3-9.7)], without signifi-
cant difference between SA and NSTE-ACS (p=0.92).
Conclusions: Our study demonstrates that LDL- serum levels are associated
with angiographic CAD while total LDL do not. This exploratory analysis should
prime further larger studies in order to assess the proatherogenic role of LDL- as
compared to total and other subfractions of LDL.

P1634 Role of free radicals in myocardial reperfusion injury
in patients undergoing percutaneous coronary
interventions

R.A.V.I. Vishnu Prasad1, J. Shiv Kumar1, R. K Saran2, M. Sitaram1,
L. Fischer1 , M. Sai Sudhakar1 , E. Arunachalam1, M. Shaloob1.

1Apollo Hospitals, Secunderabad, India; 2KG MC, Lucknow, Lucknow, India

Purpose: Data about oxidative stress in percutaneous coronary interventions
(PCI) are still controversial. We assessed the oxidative stress and enzymatic an-
tioxidants activities in Acute Coronary Syndrome (ACS) patients going for PCI,
whether complicated or uncomplicated. Evaluations for role of various clinical
variables and oxidative stress markers on TIMI flow before and after PCI were
also studied.
Methods: A total of 108 patients were taken. Out of which, 11 were controls, 76
patients from uncomplicated PCI (TIMI 3 flow) and 32 patients were from compli-
cated PCI (TIMI 0, 1, 2 flows). Mechanical cause for reduced flow e.g. dissection,
spasm, visible thrombus distal to lesion were excluded. Collection of blood sam-
ple (5ml) prior to PCI and within 30 minutes of balloon inflation was done through
guiding catheter in related coronary artery and collected in heparinised tubes.
Estimation of free radical markers e.g.MDA and antioxidants assays were done
at biochemistry lab.
Results: The mean level of all antioxidants was comparatively low while the level
of MDA was comparatively high in both PCI groups than the respective control
before going for interventions. After PCI, the level of all antioxidant enzymes in
both groups of patients decreased further while the level of MDA increased as
compared to respective pre PCI levels (p<0.01). A total occlusion showed high-
est and significant (r= -0.61, p<0.01) inverse relation with the TIMI flow, followed
by LV dysfunction diabetes, thrombus and least by smoker. Pre PCI level of all
antioxidants and free radical marker did not show any association (p>0.05) with
post PCI TIMI flow. Pre PCI TIMI flows are much dependent on clinical char-
acteristics rather than antioxidants and free radical levels. LV dysfunction, total
occlusion, diabetes and thrombus are significant (p<0.05 or p<0.01) predictors
of TIMI flows and among these, total occlusion showed maximum influence (β=
-0.71, t=5.03; p<0.01) on TIMI flow. Decrease in antioxidants after PCI minimally
effects response of TIMI flow (odds ratio=0.00, 95% CI: 0.00 - 0.22) but increase

in MDA induced 116.4 times more risk on TIMI flow (odds ratio=116.41, 95% CI:
3.19 – 4251.87).
Conclusion: Although oxidative stress is induced following PCI as shown by in-
crease level of free radicals markers but post PCI TIMI flows are much dependent
on various clinical parameters rather than these markers. The role of clinical pa-
rameters like LV dysfunction, total occlusion, diabetes and thrombus play impor-
tant role in outcome of any PCI than free radicals estimation.

P1635 The investigation of serum vaspin levels in
atherosclerotic coronary artery disease

M.A. Kobat1, M.F. Yavuzkir2, M.N. Dagli2, A. Celik1, M. Bulut2,
A. Baydas2, M. Balin1. 1Elazig Education and Research Hospital,
Elazig, Turkey; 2Firat University Medical Faculty, Elazig, Turkey

Aim: Atherosclerosis, the most common reason for coronary artery disease
(CAD), is the leading cause of mortality and morbidity in all over the world. It was
speculated that fatty tissue originated adipocytokines may play role in pathogen-
esis of atherosclerosis. These adipocytokines may alter vascular homeostasis by
effecting endothelial cells, arterial smooth muscle cells and macrophages. Vaspin
is newly described member of adipocytokines family. We aimed to investigate the
role of plasma vaspin levels in coronary artery disease.
Method: Fourty patients who have any ≥70% stenosis at least one coronary
vessel that demostrated angiographically and 40 healthy subject were included
into the study. Exclusion criteria consisted; acute myocardial infarction, history
of diabetes mellitus, morbid obesity, coronary artery disease, heart failure and
cardiomyopathy.Serum vaspin levels were measured by ELISA method that was
obtained by centrifigation of venous blood samples. The length, weight and body
mass index of patients were measured. Biochemical parameters including total
cholesterol, LDL-C, HDL-C, urea, creatinine and hs-CRP levels were measured
in all study patients.
Results: The baseline charecteristics of subjects in two groups were simi-
lar (p>0.5).The level of biochemical markers were also similar in two groups.
Serum vaspin levels were significantly lower in CAD patients than control group
(256±219,7 pg/ml vs. 472,5±564,2 pg/ml, respectively, p<0,001). The serum
vaspin levels were significant negatively correlated with systolic blood pressure
in the control group (r:-0,349, p=0,027).
Conclusion: Serum vaspin level was found significantly lower in patients with
coronary artery disease than control group. Vaspin may be used as a predictive
factor in coronary artery disease.

P1636 The high-density lipoprotein levels influence the
systemic inflammatory activity and the process of
coronary artery calcification in the very elderly -
GEROS STUDY

A.A.S.S. Soares1, W. Freitas2 , L.M. Munhoz1, A.J. Japiassu1,
S.S.N. Nascimento2, L.Q. Quaglia1, A.S. Sposito3, V.B. Boaventura4. 1University
of Brasilia Medical School (UnB), Brasília DF, Brazil; 2Instituto de Cardiologia
Biocardios, Brasília DF, Brazil; 3Faculty of Medical Sciences, State University of
Campinas (UNICAMP), Campinas SP, Brazil; 4Catholic University of Brasília,
Brasília DF, Brazil

Purpose: To verify the existence of association between plasma high-density
lipoprotein (hdl) levels, inflammatory mediators, calcification mediators and coro-
nayartery calcification (cac) in individuals aged of 80 or more years old.
Methods: Healthy individuals aged between 80-102 years old (n=178) under-
went evaluation of lipid profile, plasma high-sensitivity c-reactive protein (hs-crp),
serum tumor necrosis factor-alfa (tnf-alfa), serum interleukin 10 (il-10), serum os-
teopontin (opn) levels, plasma and cac by cardiac computed tomography. After
have been grouped in quartiles of HDL,the means of hs-crp, tnf-alfa, il-10, opn
and cac were compared between groups.
Results: The groups with the highest levels of hdl had the lowest levels of plasma
hs-crp (p=0,004), serum opn (p=0,049) and cac (p=0,043). There were no statis-
tical significant difference between the groups’ means of tnf-alfa and il-10.

Characteristics according HDL quartiles

1° 2° 3° 4° p

HDL, mg/dL 39±5 50±3 59±3 73±9 ≤0,001
PCR, mg/dL 6,7±11,2 3,5±5,8 2,5±2,6 2,5±2,5 0,004
TNF-alpha, ng/mL 0,14±0,8 0,49±1,89 0,56±1,67 0,41±1,84 0,561
IL-10, ng/mL 1,84±2,11 2,32±2,61 2,85±3,41 1,91±2,26 0,221
OPN, ng/mL 0,97±0,50 0,83±0,48 0,96±0,52 0,73±0,48 0,049
CAC, Agatstone units 385±462 307±373 304±368 150±214 0,043

Conclusions: In very old individuals, hdl was inversely associated with opn and
cac, and positively associated with innate inflammatoryresponse. There was no
such association between hdl-c and adaptive immune responseTh1 or Th2.
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P1637 Effect of atherosclerotic risk factors on microvascular
resistance: a further obesity paradox?

J. Layland, A. MacIsaac, J. Somaratne, R.J. Whitbourn, A. Burns,
G. Leitl, A. Wilson. University of Melbourne, St. Vincent’s Health,
Fitzroy, Australia

Normal 0 0 1 283 1617 13 3 1985 11.1287 0 0 0
Purpose: Elevated BMI has been shown to be associated with improved progno-
sis in patients with coronary artery disease and following PCI – the so called "obe-
sity paradox". There is little data on the impact of obesity and other established
atherosclerotic risk factors on measured microvascular resistance. We aimed to
assess the relationship between atherosclerotic risk factors and microvascular
resistance.
Methods: Microvascular resistance was measured utilizing the index of microcir-
culatory resistance (IMR) in 24 patients undergoing elective PCI for stable angina.
A coronary PressureWire was used to measure IMR prior to PCI using the equa-
tion PaTmn (Pd-Pw/Pa-Pw), where Pa and Pd refer to hyperemic aortic and distal
coronary pressure respectively, Tmn the mean transit time of 3mls of saline in-
jected into the culprit artery and Pw the coronary wedge pressure. Hyperemia
was achieved using intravenous adenosine administered via a right femoral vein.
Body mass index, age, fasting LDL, HDL and blood sugar, blood pressure and
smoking status (pack years) were recorded in each patient prior to PCI. Associ-
ations were assessed using Pearson’s correlation coefficients. Linear regression
analysis was used to assess correlates of IMR.
Results: Mean IMR was 14.3±7.9. There were positive correlations between IMR
and age (r=0.55, p=0.006), fasting blood sugar (r=0.35, p=0.08). There were also
negative correlation between LDL (r= -0.52, p=0.01) and BMI (r= -0.53, p=0.007).
There was no correlation between IMR and HDL, smoking status or blood pres-
sure. Multivariate regression analysis showed that reduced BMI was the only in-
dependent predictor of higher microvascular resistance in our model (B= -0.684,
p=0.033).
Conclusions: Microvascular resistance is correlated with risk factors for
atherosclerosis however a lower BMI appears to be a primary determinant and
possibly a further aspect of the obesity paradox. Further research in this area is
warranted.

P1638 Platelet endothelial cell adhesion molecule levels are
increased in men with erectile dysfunction.
Identifying a common molecular mechanism for
erectile dysfunction and cardiovascular disease

N. Ioakeimidis, C. Vlachopoulos, P. Xaplanteris, D. Terentes-
Printzios, K. Rokkas, A. Samentzas, K. Aznaouridis, C. Antoniades, D. Tousoulis,
C. Stefanadis. Hippokration General Hospital, Athens, Greece

Purpose: Erectile dysfunction (ED) and coronary artery disease (CAD) share
common pathophysiologic mechanisms including endothelial cell activation and
systemic inflammation. Platelet endothelial cell adhesion molecule (PECAM-1)
is considered a critical mediator of atherosclerosis, however the association of
circulating PECAM-1 levels with ED and CAD is unknown.
Methods: 51 consecutive asymptomatic men with ultrasonographically docu-
mented ED, were prospectively evaluated for CAD. Coronary angiography re-
vealed significant stenosis in 13 patients with a positive stress test. 31 age-
matched non-ED subjects without CAD (control group) with a similar risk factor
profile were also entered the study. PECAM-1, C-reactive protein (CRP) and fib-
rinogen levels were measured in all subjects.
Results: PECAM-1 levels were comparable among men with CAD and ED pa-
tients without CAD and significantly higher than those measured in control group

Figure 1. Correlation between PECAM-1, ED and CAD.

(P<0.01, figure). PECAM-1 levels correlated with penile peak systolic velocity
(PSV) (figure). The inverse correlation between PSV and PECAM-1 remained
significant in linear regression analysis after controlling for age, mean pressure,
metabolic profile and levels of CRP and fibrinogen (b= -0.33, P=0.032, adjusted
R2=0.27). Figure also shows a positive association between PECAM-1 concen-
tration and ED duration. Interestingly, PECAM-1 was significantly correlated with
the extent of coronary atherosclerosis as assessed by modified Gensini’s score
(figure).
Conclusions: PECAM-1 levels are increased in ED patients and correlate with
increasing severity and duration of penile vascular disease. This finding points
out the important role of PECAM-1 as a marker of arterial damage in the penis
and provides mechanistic links for the association between ED and CAD.

P1639 Radiotherapy provokes carotid arteries inflammation
with increased uptake of F-18 fluorodeoxyglucose
detected by positron emission tomography/computed
tomography scans in head and neck cancer patients

K.C. Chang, Y.C. Wang, S.W. Chen, C.H. Kao. China Medical
University Hospital, Taichung, Taiwan

Purpose: Although radiotherapy has been shown to increase risks of carotid
artery stenosis and stroke in head and neck cancer patients, the mechanism
remains elusive. We sought to investigate whether there was increased F-18
fluorodeoxyglucose (FDG) uptake, a surrogate marker of vascular inflammation
and atherosclerosis, in bilateral carotid arteries during radiotherapy for head and
neck cancer patients by positron emission tomography and computed tomogra-
phy (PET/CT) hybrid imaging before and after radiotherapy.
Methods: A total of 17 head and neck cancer patients (14 men, 3 women; aged,
48±11 years) who received 30–40Gy radiotherapy to the affected regions were
enrolled in the study. All subjects received PET/CT scans before and 1 month after
radiotherapy. The F-18 FDG uptake of the representative local arteries (carotid
arteries) near the radiation site and the remote arteries (iliac arteries) away from
radiation were measured.
Results: The F-18 FDG uptakes 1 month after radiotherapy were significantly
increased in the right (p=0.007) and the left carotid arteries (p=0.048) as com-
pared to those before radiotherapy in each artery. On the contrary, there was no
significant change of the F-18 FDG uptake in the right (p=0.177) and the left iliac
arteries (p=0.103) before and 1 month after radiotherapy (Table).

F-18 FDG Uptakes in the Carotid and Iliac Arteries Before and 1 Month After Radiotherapy

Before Radiotherapy After Radiotherapy P-value

Right carotid artery (SUV) 1.42±0.25 1.56±0.27 0.007
Left carotid artery (SUV) 1.48±0.29 1.60±0.27 0.048
Right iliac artery (SUV) 1.50±0.24 1.61±0.34 0.177
Left iliac artery (SUV) 1.58±0.28 1.69±0.36 0.103

SUV = standardized uptake value.

Conclusions: Radiotherapy in patients with head and neck cancer may result in
increased uptake of F-18 FDG in bilateral carotid arteries detected by PET/CT
hybrid imaging. Our findings suggest that localized vascular inflammation and
subsequent atherosclerotic changes might be provoked by radiotherapy.

P1640 Comparison of N-acetylcysteine or ascorbic acid
versus placebo to prevent contrast-induced
nephropathy in patients with renal insufficiency
undergoing elective cardiac catheterization

M. Brueck1, H. Cengiz1, A. Boening2. 1Department of Cardiology,
Clinic of Wetzlar, Wetzlar, Germany; 2Department of Cardiovascular Surgery,
University of Giessen, Giessen, Germany

Background: Contrast-induced nephropathy (CIN) is a recognized complication
after contrast agent administration especially in patients with renal dysfunction
that has been associated with longer hospitalization and adverse clinical out-
come. The objective of the study was to investigate whether the use of 2 an-
tioxidants, N-acetylcysteine (NAC) or ascorbic acid, reduce the incidence of CIN
in adequately prehydrated patients with preexisting renal insufficiency.
Methods: In this randomized, double-blind, prospective, placebo-controlled,
single-center study, 520 consecutive patients with stable renal insufficiency (cre-
atinine clearance < 60 mL/min) undergoing elective coronary angiography with
or without intervention were randomly assigned using a computer-generated list
of 3 blocks on a 2:1:2 basis to NAC, ascorbic acid or placebo on the day before
and the day of angiography. Only iopromide, a nonionic, low-osmolality contrast
agent, was used. Primary endpoint was the incidence of CIN defined as an ab-
solute increase in serum creatinine concentration of ≥ 0.5 mg/dL (≥ 44 μmol/L)
within 72 hours after contrast agent exposure.
Results: In 520 patients recruited, demographic and baseline characteristics,
contrast volume and incidence of diabetes mellitus (51.7%) were comparable in
the 3 groups. The primary endpoint of CIN occurred in 27.6% (53 of 192 patients)
receiving NAC, 24.5% (24 of 98 patients) receiving ascorbid acid and 32.1% (62
of 193 patients) receiving placebo. The rate of CIN was not different between
the 3 groups (placebo vs NAC p=0.37, placebo vs ascorbic acid p=0.22, NAC
vs ascorbic acid p=0.67). The failure of a preventive effect of NAC and ascor-
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bic acid was consistent among various patient subgroups. There were no major
treatment-related adverse events.
Conclusion: There remains a high incidence of CIN despite prehydration in pa-
tients with preexisting renal dysfunction undergoing coronary angiography and/or
percutaneous intervention. The prophylactic administration of the antioxidants
NAC or ascorbic acid, along with prehydration, was not associated with a signif-
icantly reduced risk of CIN compared with placebo in patients with chronic renal
insufficiency.

P1641 Nuclear factor kappa beta activation in monocyte
subsets in patients with ST-elevation myocardial
infarction

B. Pamukcu, L.D. Tapp, B.J. Wrigley, A.S. Jaipersad, G.Y.H. Lip,
E. Shantsila. City Hospital, Centre for Cardiovascular Sciences,

Birmingham, United Kingdom

Background: Nuclear factor kappa B (NFkB) pathway is a major signal transduc-
tion pathway of monocyte inflammatory activation.
Methods: We assessed NFkB activity in different monocyte subsets in patients
admitted with acute coronary syndromes (on Day 1 of admission). We recruited
44 patients with ST elevation myocardial infarction (STEMI), who were compared
to 20 non-STEMI, 48 stable coronary artery disease (SCD) and 36 healthy con-
trols. Peripheral blood monocyte subsets were enumerated by flow cytometry
within 1 hour of sample collection. Activation of NFkB was assessed by mean
fluorescent intensity (MFI) of intracellular staining of inhibitor of nuclear factor
kappa-B kinase beta (IKKbeta; increased levels of IKKbeta indicate activation of
NFkB pathway), and expressed as Mean Fluorescent Units (MFU). The MFIs for
3 monocyte subsets, defined as CD14+CD16- (M1), CD14+CD16+CCR2+ (M2)
and CD14lowCD16+CCR2- (M3) cells, were calculated.
Results: All 3 monocyte subsets had higher IKKbeta in the STEMI group com-
pared to SCD (post-hoc Tukey’s test; p=0.005, p=0.001 and p<0.001 for M1, M2
and M3, respectively), healthy controls (p=0.002, p=0.001 and p<0.001, for M1,
M2 and M3 respectively) but not the non-STEMI group (Table). MFI of IKKbeta
were broadly similar in the non-STEMI, SCD and healthy control groups.

Table 1. Differences between groups were evaluated by ANOVA and post-hoc Tukey’s test

Monocytes (MFU) STEMI Non-STEMI SCD Healthy p ANOVA

M1 79.5±18.0 70.9±19.9 67.9±15.8 65.7±12.7 0.001
M2 90.9±21.9 79.5±24.7 74.4±18.4 73.3±15.3 <0.001
M3 76.1±14.1 68.5±19.5 63.7±13.4 63.0±10.5 <0.001

MFU, mean fluorescent units.

Conclusion: Transcriptional factor NFkB is activated in patients admitted with
STEMI but not with non-STEMI. This could have implications for the pathophysi-
ology of myocardial damage and repair post-STEMI.

P1642 Decreased number of circulating endothelial
progenitor cell is a risk factor for acute myocardial
infarction due to coronary artery spasm

S.N. Hong1, N.S. Yoon2, D.S. Sim2, Y. Ahn2, M.H. Jeong2,
J.G. Cho2, J.C. Park2, J.C. Kang2. 1Seonam University Hospital,

Gwangju, Korea, Republic of; 2Chonnam National University Hospital, Gwangju,
Korea, Republic of

Purpose: Occlusive coronary artery spasm can induce acute myocardial infarc-
tion (AMI). Circulating endothelial progenitor cells (EPCs) are known to be in-
volved in vasculogenesis and endothelial dysfunction. We investigated the rela-
tion between the circulating endothelial progenitor cell (EPC) and the develop-
ment of AMI in patients with coronary vasospasm.
Methods: We enrolled 60 patients (57.4±10.7 years, male 60.0%) with docu-
mented coronary vasospasm by ergonovine provocation test. The number of EPC
and the levels of serum vascular endothelial growth factor (VEGF), macrophage
chemoattractant protein (MCP-1), and interleukin-10 (IL-10) were measured in
the peripheral blood before PCI. The patients were divided into two groups: acute
myocardial infarction (group I: n=24) and angina pectoris (group II: n=36).
Results: The levels of N-terminal pro-B-type natriuretic peptide (NT-proBNP),
peak creatine kinase-MB (CK-MB), peak troponin I (TnI), and homocysteine were
significantly higher in the group I than those in the group II (p=0.020, p=0.005,
p<0.001, p=0.003, respectively). Also, the levels of total cholesterol and low
density lipoprotein cholesterol were significantly higher in the group I compared
with those of the group II (p=0.013, p<0.001, respectively). The level of MCP-
1 was significantly higher in the group I than that in the group II (52.2±19.0
vs. 32.7±16.4 pg/mL, p=0.002). The levels of VEGF and IL-10 were no sig-
nificant differences. CD34+VEGFR2+ cells and CD45lowCD34+VEGFR2+ cells
were significantly lower in the group I than those in the group II (401.9±341.5 vs.
683.8±347.1/106 leukocyte, p=0.045; 91.6±123.1 vs. 326.8±221.4/106 leuko-
cyte, p=0.004, respectively). CD45lowCD34+VEGFR2+ cells correlated positively
with apolipoprotein A1 level (r=0.443, p<0.001) and negatively with the levels of
fibrinogen, high-sensitivity C-reactive protein, lipoprotein (a) (r= -0.233, p=0.044;
r= -0.433, p<0.001; r= -0.255, p=0.028, respectively). In multivariate analysis,
the decreased CD45lowCD34+VEGFR2+ cell and the increased MCP-1 level
were independent determinants for the AMI due to occlusive vasospasm (OR,

3.33, 95% CI 1.34-9.80, p<0.001; OR, 5.00, 95% CI 1.28-19.53, p=0.021, re-
spectively).
Conclusion: Decreased number of endothelial progenitor cell and elevated level
of MCP-1 were associated with AMI due to occlusive coronary spasm, suggesting
that they may play important roles in the genesis of thrombotic coronary occlusion
subsequent to coronary spasm.

P1643 Cyclosporine prevents factor seven activating
protease (FSAP) expression in
monocytes/macrophages during acute cardiac
allograft rejection

M. Worsch, S. Kanse, S. Fiedel, T.H. Stadlbauer, B. Parviz, K. Daum,
T. Ganschow, H. Tillmanns, A. Erdogan, M. Parahuleva. University

Hospital of Giessen, Giessen, Germany

Introduction and hypothesis: Factor Seven Activating Protease (FSAP) is a circu-
lating serine protease strongly expressed in monocytes/macrophages of unstable
plaques and may serve as a marker of plaque destabilization. Based on its prop-
erties with respect to the regulation of haemostasis, inflammation, and remodeling
processes it is likely to play an important role in the pathogenesis of acute car-
diac allograft rejection. The present study was performed (i) to characterize FSAP
expression in acute cardiac allograft and (ii) to investigate whether cyclosporine
attenuates acute cardiac graft rejection by suppression of FSAP expression.
Methods: Lewis rats were challenged with Wistar-Furth cardiac allografts
and transplant recipients were randomized to a control group (n=10) and a
cyclosporine-treated group (n=12; 2.5 mg or 5 mg/kg body weight, respectively
cyclosporine SC per day). Grafts were harvested on days 1, 3, and 6 after trans-
plantation and laser-assisted microdissection/real-time polymerase chain reac-
tion as well as immunohistochemistry analyses were performed.
Results: Acute rejection occurred within 7 days after engraftment and graft
intimal cells, isolate by laser-assisted cell picking, showed a marked upreg-
ulation of FSAP gene transcription on day 3, which was prevented by cy-
closporine (p<0.01). Cyclosporine significantly (p<0.05) suppressed the expres-
sion of FSAP in the treated grafts at days 3 and 6 after transplantation, indepen-
dent of the applied dose. As demonstrated by immunohistochemistry and quan-
titative analyses of FSAP mRNA levels by real-time polymerase chain reaction,
cyclosporine treatment resulted in a significant reduction of FSAP protein and
mRNA expression (p<0.001).
Conclusion: Thus, cyclosporine may be protective against acute rejection after
cardiac transplantation through suppressing the expression of FSAP in mono-
cytes/macrophages.

P1644 Non-invasive assessment of coronary flow reserve
and endothelial dysfunction in systemic sclerosis

L. Gianturco1, L. Tomasoni1 , D. Stella1, F. Atzeni2, P. Sarzi-Puttini2,
E. Bruschi3, O. Epis3, M. Turiel1. 1IRCCS Galeazzi Orthopedic
Institute, Department of Health Technologies, Cardiology Unit,

Milan, Italy; 2Luigi Sacco Hospital, Department of Rheumatology, Milan, Italy;
3Niguarda Ca’ Granda Hospital, Milan, Italy

Purpose: The association between autoimmune diseases and atherosclerosis is
well described in many connective tissue diseases and lead to increased car-
diovascular (CV) morbidity and mortality. Systemic sclerosis (SSc) is character-
ized by multi-system organ inflammation, endothelial wall damage and vasculopa-
thy, all of which can increase the risk for atherosclerosis and CV disease (CVD).
The increase in carotid intima-media thickness (cIMT) in SSc patients (pts) was
demonstrated to be a useful marker of systemic subclinical atherosclerosis. At the
same time, early coronary dysfunction can be studied by coronary flow reserve
(CFR) assessed with trans-thoracic echocardiography (TTE). Finally, asymmetric
dimethylarginine (ADMA), the major endogenous inhibitor of nitric oxide synthase,
has been well recognized as a new marker of endothelial dysfunction.
Aim of the study was to find out an early CV involvement in SSc pts.
Methods: 18 pts with SSc (2 male, 16 female, aged 52±15 years) without signs
or symptoms of CVD and 18 controls matched for age and sex. All of them un-
derwent a dypiridamole echocardiographic stress test with CFR evaluation, cIMT
measurement and plasma ADMA levels determination.
Results: Despite normal standard echocardiographic examinations, SSc pts
showed lower CFR (2.81±0.48 vs 3.19±0.20; P<0.05) and increased plasma
ADMA levels (0.83±0.08 vs 0.60±0.02; P<0.01) compared to controls in absence
of stastical differences of cIMT (0.70±0.09 vs 0.69±0.08; NS). We found a sig-
nificant negative correlation between CFR and ADMA (r= -0.39; P=0.0002). No
other correlations were detected.
Conclusions: In our study, SSc pts without clinical evidence of CVD showed a
subclinical impairment of coronary microcirculation in association with endothelial
dysfunction, while cIMT was still in normal range. This suggest that CFR and
ADMA could be considered preclinical markers of CVD in SSc, able to detect an
earlier stage of atherosclerosis before anatomic change in cIMT.
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P1645 Systemic inflammation and impaired coronary flow in
subjects with coronary artery ectasia

N.D. Brunetti, G. Salvemini, A. Ruggiero, A. Cuculo, E.G. Campanale,
L. Ziccardi, A. Gaglione, M. Di Biase. University of Foggia, Foggia,
Italy

Aim: Coronary artery ectasia (CAE) is an uncommon presentation of coronary
atherosclerosis. Typical diffuse coronary atherosclerosis detectable in CAE, of-
ten involving even coronary micro-circulation, is usually featured by increased
circulating levels of inflammatory markers (V-CAM, I-CAM, metallo-proteinases,
interleukin (IL)-6,TNF). We therefore aimed to investigate possible correlations
between severity of CAE, inflammatory activation and coronary flow.
Methods: 35 consecutive patients (9 with evidence of CAE on right coronary
artery, 14 with non-ectasic significant (>70%) coronary stenosis (CS) and 12
controls (C) with normal findings at coronary angiography) were enrolled in the
study: circulating levels of IL-1b, IL-8, IL-10 and TNF-α were ascertained. Sever-
ity of coronary CAE was expressed as number of coronary segment involved by
CAE. Coronary flow was evaluated with TIMI frame count (TFC).
Results: TNF-α (14.4±2.8 pg/ml), IL-10 (5±0 pg/ml) levels were increased in
subjects with CAE subjects when compared with CS subjects (10.8±3.7 pg/ml, p
0.05; 2.1±2.6 pg/ml, p<0.05 respectively) and controls (2.5±2.6 pg/ml, p<0.05,
IL-10). TFC in right coronary artery was proportionally increased in C, CS and
CAE subjects (11.3±2.7, 14.4±5.8, 17.9±9.1, p<0.05). In CAE subjects, num-
ber of coronary segment involved by CAE was significantly related to TFC (r
0.87, p<0.05) and circulating levels of IL-1b (r 0.91, p<0.05) and IL-8 (r 0.82,
p<0.05).
Conclusions: An activated systemic inflammation and an impaired coronary flow,
proportional to CAE severity, are detectable in subjects with CAE.

P1646 Impact on fibrinogen and soluble CD40L of a single
nucleotide polymorphism on interleukin 6 gene
promoter in patients with stable coronary artery
disease

G. Hatzis, D. Tousoulis, N. Papageorgiou, A. Miliou, C. Antoniades,
K. Maniatis, G. Bouras, G. Latsios, G. Siasos, C. Stefanadis.

Hippokration Hospital, University of Athens, 1st Department of Cardiology,
Athens, Greece

Purpose: The role of inflammation and thrombosis in the pathogenesis of
atherosclerosis is well established. However, it is still unclear, whether the genetic
variability on IL-6 gene could affect both inflammatory and thombotic biomarkers.
In the present study we examined the impact of the G174C genetic polymorphism
on serum levels of fibrinogen, soluble CD40Ligand (sCD40L) and interleukin 6
(IL-6) in patients with stable angina.
Methods: The study population consisted of 272 patients angiographically docu-
mented for coronary artery disease (CAD) and 115 healthy controls. The G174C
polymorphism was determined by PCR and the SFA NI restriction enzyme. Serum
levels of fibrinogen were measured by the von Clauss method, while IL-6 and
sCD40L levels were assessed by enzyme-linked immunosorbent assay (ELISA).
Results: The genotype distribution in CAD patients was GG: 47%, GC: 30.5%
and CC: 22.5%, and GG: 47.8%, GC: 43.8% and CC: 8.4% in the control group.
There was a significant difference in IL-6 levels (pg/ml) between the G carri-
ers and CC homozygotes both in the CAD group (3.88±2.81 vs 6.07±3.75,
p<0.001) and the control group (3.15±2.35 vs 5.85±2.81, p<0.01). However,
there was not significant difference in fibrinogen levels (mg/dl) between the G al-
lele carriers and CC homozygotes, not only in the CAD group (443.91±124.04
vs 451.59±154.63, p=NS), but also in the control group (384.43±100.76 vs
322.96±82.743, p=NS). Similar results were observed for sCD40L (ng/ml) levels
both in CAD (2.445±1.764 vs 2.248±1.014, p=NS) and controls (2.058±1.740 vs
1.311±1.048, p=NS) for CC homozygosity vs G allele carriers.
Conclusions: The G174C polymorphism on interleukin 6 gene affects signifi-
cantly interleukin 6 levels. Moreover this polymorphism does not affect the ex-
pression of fibrinogen and soluble CD40Ligand.

P1647 Circulating platelet - CD34+ cell coaggregates are
increased in patients with acute coronary syndromes

K. Stellos, H. Langer, K. Sopova, A. Paul, O. Borst, B. Bigalke,
T. Geisler, M. Gawaz. Eberhard-Karls University Tubingen, Tubingen,
Germany

Aims: Progenitorcells play a vital role in tissue andmyocardial regeneration af-
ter myocardial infarction. The existence ofheterotypic coaggregates between
platelets and progenitor cells has not beendescribed in literature so far. The aim of
the present study was to evaluatethe number of coaggregates between platelets
and CD34+ or CD34+/CD133+cells in patients with stable coronary artery dis-
ease (SAP) compared to healthyelderly controls, as wells as in patients with acute
coronary syndromes (ACS).
Methods and results: Platelet binding on the surface of circulating CD34+ and
CD34+/CD133+progenitor cells forms heterotypic coaggregates which are in-
creased in patientswith ACS compared to patients with SAP, as shown by flow
cytometry. Platelet-CD34+and platelet-CD34+/CD133+ coaggregates correlate
with theextent of myocardial necrosis (troponin I) in patients with ACS. Platelet-

CD34+and platelet-CD34+/CD133+ coaggregates are associatedwith inflamma-
tion (C-reactive protein). Formation of platelet-CD34+coaggregates correlates
with platelet activation in patients with coronary arterydisease as defined by ex-
pression of platelet-bound P-selectin and SDF-1.
Conclusion: Thesefindings imply that circulating platelet-CD34+ cell coaggre-
gates areincreased in patients with ACS, which may play an important role in
domiciliationof progenitor cells to vascular wall and subsequent tissue regenera-
tion.

P1648 Selective plaque progression in coronary artery
segments with endothelial dysfunction: serial
volumetric evaluation by intravascular ultrasound

Y. Myeong Ho, M. Gossl, M. Reriani, C. Rihal, J. Tilford, A. Flammer,
L. Lerman, A. Lerman. Mayo Clinic, Department of Cardiovascular

Disease, Rochester, United States of America

Purpose: Coronary endothelial dysfunction is regarded as an early stage of
atherosclerosis and is associated with plaque vulnerability. Using intravascular
ultrasound (IVUS), the present study was designed to test the hypothesis that
within the same coronary artery, segments with endothelial dysfunction show ac-
celerated progression of atherosclerosis compared to segments with normal en-
dothelial function.
Methods and results: Seventeen patients with non-obstructive coronary disease
underwent coronary angiography and testing of coronary endothelial function by
intracoronary infusion of acetylcholine (Ach) at increasing concentrations (10-6 to
10-4 mol/L) into the LAD. Mean total atheroma volume (TAVMEAN) and percent
atheroma volume (PAV) were assessed by IVUS at baseline and 6-month follow-
up. Follow-up TAVMEAN and PAV were significantly increased in the segments
with coronary endothelial dysfunction compared to baseline [median (IQR): 2.70
mm3 (1.50 to 3.67) to 3.15 mm3 (1.59 to 3.98), p=0.009; 21.8% (20.5 to 29.7) to
28.5% (21.1 to 30.2), p=0.018]. There were no significant changes in follow-up
TAVMEAN and PAV in segments with normal coronary endothelial function at six
months compared to baseline: 3.35 mm3 (1.78 to 4.89) vs. 3.27 mm3 (1.97 to
5.0), p=0.568; 21.5% (8 to 30.0) vs. 25.1% (19.6 to 28.7), p=0.102 (Table 1).

Table 1. Comparison of the Intra-individual IVUS results between the segment with endothelial
dysfunction and segment with normal endothelial function by paired t test

Segments with Segments with p value
endothelial normal endothelial

dysfunction (n=17) function (n=17)
mean±SE mean±SE

Baseline normalized TAV, mm3 55.86±6.09 70.01±8.12 0.063
median (IQR) 54.00 (30.00, 73.40) 67.00 (35.60, 98.07)

Follow-up normalized TAV, mm3 61.15±6.54 70.96±7.96 0.162
median (IQR) 63.00 (31.80, 79.55) 65.40 (36.50, 100.07)

Change of the normalized TAV, mm3 5.29±1.77 0.95±0.96 0.047
median (IQR) 2.60 (0.40, 9.45) 1.00 (–1.67, 4.30) 0.047

Baseline PAV, % 25.04±1.58 25.34±1.47 0.875
median (IQR) 21.790 (20.535, 29.720) 24.50 (19.82, 29.990)

Follow-up PAV, % 27.06±1.54 25.38±1.57 0.255
median (IQR) 28.48 (21.045, 30.220) 25.140 (19.640, 28.670)

Change of the PAV, % 2.02±0.77 0.12±0.44 0.027
median (IQR) 0.780 (–0.085, 3.590) 0.49 (–1.275, 1.53)

Conclusions: Coronary segments with endothelial dysfunction show greater pro-
gression of atherosclerosis compared to those with normal endothelial function.
The study supports the role of endothelial dysfunction as an early stage of coro-
nary atherosclerosis in humans.

P1649 Diminished toll-like receptor 2 and 4 response in
patients with inducible cardiac ischemia

E.H.A.M. Elsenberg1, D. Versteeg1, J.W. Sels2, M.G.G. Hobbelink3 ,
M.J. Cramer4, D.P.V. De Kleijn1, B.J.G.L. De Smet5,
P.A. Doevendans4 , I.E. Hoefer1, G. Pasterkamp1. 1University

Medical Centre Utrecht, Cardiovascular Research, Utrecht, Netherlands;
2Catharina Hospital, Eindhoven, Netherlands; 3University Medical Center
Utrecht, Image Sciences Institute, Utrecht, Netherlands; 4University Medical
Center Utrecht, Department of Cardiology, Utrecht, Netherlands; 5University
Medical Center Groningen, Department of Cardiology, Groningen, Netherlands

Background: Toll-Like Receptor (TLR) activation, by either pathogens or endoge-
nous molecules, induces an inflammatory response. We previously showed that
TLR dependent leukocyte responsiveness is acutely attenuated following percu-
taneous coronary intervention (PCI) or vascular surgery. Furthermore, cytokine
release following whole blood TLR-2 and -4 stimulation is negatively correlated
with fractional flow reserve, suggesting that chronic ischemia can elicit an en-
hanced inflammatory response. In the current study we assessed the association
between pre-existent and inducible ischemia on TLR-2 and -4 responsiveness
in patients undergoing single photon emission computed tomography (SPECT)
myocardial perfusion imaging (MPI).
Methods: TLR2, TLR4 and CD11b expression on monocytes were measured
in blood samples that were obtained from 100 patients with suspected coronary
artery disease, before and after myocardial stress testing for SPECT MPI. IL-
8 levels were determined after whole blood stimulation with Pam3Cys (TLR2)
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and lipopolysaccharide (LPS; TLR4). Patients were categorized in three groups:
reversible defect, irreversible defect or no defect.
Results: IL-8 production before myocardial stress induction was not associated
with SPECT MPI results. After stress, IL-8 production following TLR stimulation
was significantly decreased (4605±473 vs. 3122±461 for Pam3Cys 500 ng/ml;
p<0.001). A comparable decrease was also observed for TLR4 and CD11b ex-
pression (TLR 4 [MFI]: 1.70±0.2 vs. 1.61±0.16, p=0.001; CD11b [MFI]: 82±1.9
vs. 72.4±1.8, p<0.001). Interestingly, the percentage decrease in TLR response
was higher in patients with a reversible defect (TLR4 induced IL-8: reversible
defect 31.6% decrease vs. irreversible defect 15.24% decrease vs. no defect
15.39% decrease; p=0.035).
Conclusion: Inducible ischemia is associated with a decrease in TLR-2 and -4
response. These results point to a regulating role of TLR responsiveness in order
to prevent excessive inflammatory events known to occur during acute ischemia.

P1650 Plasma myeloperoxidase level and prognosis in
patients with ST segment elevation myocardial
infarction

M.G. Kaya1, R. Yalcin2, K. Okyay2, F. Poyraz2, B. Boyaci2,
A. Cengel2. 1Erciyes University School of Medicine, Department
of Cardiology, Kayseri, Turkey; 2Gazi University School of Medicine,

Ankara, Turkey

Objectives: We sought to investigate the prognostic importance of plasma
myeloperoxidase (MPO) levels in patients with STEMI at long term follow-up pe-
riod and to analyse the correlations of plasma MPO levels with other biochemical
parameters.
Methods: We evaluated plasma MPO levels in 73 consecutive patients (56 men,
mean age; 56±11 years) diagnosed with acute ST elevation myocardial infarc-
tion and 46 age- and sex- matched healthy control subjects. The median plasma
MPO levels of the patients were 68 ng/ml. Patients were classified into 2 groups
according to the median MPO value (Group 1: plasma MPO ≤68 ng/ml and Group
2: plasma MPO >68 ng/ml). Patients were monitored for the occurrence of ma-
jor adverse cardiovascular events (MACE). Major adverse cardiovascular events
were defined as cardiac death, reinfarction, new hospital admission for angina,
heart failure and revascularization procedures.
Results: Mean follow-up period was 25±16 months. Plasma MPO levels were
higher in STEMI patients than the subjects in control group (82±34 ng/ml vs
20±12 ng/ml p=0.001). Patients with high MPO levels were more likely to have
anterior wall myocardial infarction, low LVEF and multi-vessel coronary artery
disease than those with low plasma MPO levels. Composite MACE occurred in
twelve of the patients with high MPO levels (33%) and four of the patients with low
MPO levels (11%) (p=0.020). The incidences of nonfatal recurrent myocardial in-
farction and verified cardiac death were higher in the high MPO levels group. At
multivariate analysis, high plasma MPO levels were independent predictors of
MACE [odds ratio (OR) 3.843, <95% confidence interval 1.625–6.563; p=0.003]
together with CRP (OR 2.863, 95% confidence interval 1.337–6.452; p=0.012)
and LVEF <40% (OR 3.225, 95% confidence interval 1.434–6.554; p=0.001).
Plasma MPO levels were also correlated with CRP levels (r=0.451, p=0.004), tro-
ponin T (r=0.390, p=0.004), and NT pro BNP levels (r=0.445, p=0.002) but not
with WBC count (r=0.166, p=0.189) in the STEMI patients.
Conclusions: High plasma myeloperoxidase levels identify patients with a worse
prognosis after acute ST elevation myocardial infarction at two-year follow up pe-
riod. Evaluation of plasma MPO levels may be useful in determining patients at
high risk of death and MACE, who might benefit from a further aggressive treat-
ment and closer follow-up.

P1651 The effect of p22-phox (CYBA) polymorphisms on
premature coronary artery disease (below 40 years of
age)

G. Goliasch1, A. Grafl1, E. Ponweiser1 , H. Blessberger1 , J. Wojta1,
K. Huber2, G. Maurer1, C. Mannhalter1 , R. Sunder-Plassmann1,

F. Wiesbauer1 . 1Medical University of Vienna, Vienna, Austria; 2Wilhelminen
Hospital, Vienna, Austria

Aims: Acute myocardialinfarction at a young age is associated with high morbidity
and long-term mortality. The NADPH oxidase system as a main source of reac-
tive oxygen species in vascular cells has been implicated in development and
progression of coronary artery disease. In our study, we investigated the effect
of polymorphisms in the p22-PHOX (CYBA) gene on coronary artery disease in
young patients (≤40 years).
Methods and results: We prospectively recruited 302 subjects into our multi-
center case control study, including 102 young myocardial infarction patients (≤40
years) from two high volume cardiac catheterization hospitals and frequency-
matched them on age, gender, and center to 200 hospital controls in an approx-
imate 2:1 ratio per case patient. Both groups fulfilled the Hardy Weinberg equi-
librium criteria for all investigated polymorphisms. The homozygote c.-930A>G
promoter polymorphism was significantly more prevalent in the controls than in
the infarction patients. In the adjusted logistic regression analysis, we detected
a protective effect of the c.-930A>G promoter polymorphism against premature
myocardial infarction. Using a log-additive/per-allele model, we detected an un-
adjusted OR of 0.63 (95% CI 0.45-0.9, p-value 0.011). In the adjusted model

the association was more pronounced with an odds ratio of 0.5 (95% CI 0.3–
0.81, p-value 0.005). The C242T polymorphism and the 640A>G polymorphism
did not differ significantly between the study groups. Furthermore we could not
detect a significant effect for these polymorphisms in the logistic regression anal-
ysis.
Conclusion: The present study suggests a protective association between the
c.-930A>G promoter polymorphism in the p22-PHOX (CYBA) gene and the de-
velopment of myocardial infarction in young individuals (≤40 years), which could
be mediated by slightly increased ROS production. Additionally, we confirmed the
absence of a significant effect of the p22-PHOX (CYBA) C242T polymorphism for
the occurrence of CAD in Caucasians.

P1652 Influence of CYP2C19 polymorphisms in on-treatment
platelet reactivity and prognosis in an unselected
population of non ST elevation acute coronary
syndrome

A. Tello-Montoliu1, E. Jover1, F. Marin1, A. Bernal2, M.L. Lozano2 ,
B. Sanchez-Vega2 , F. Pastor-Perez1, J.A. Hurtado1, M. Valdes1,

J. Rivera2. 1Hospital Universitario Virgen de la Arrixaca, Murcia, Murcia, Spain;
2University de Murcia, Regional Centre for Blood Donation, Murcia, Spain

Residual on-clopidogrel platelet reactivity is associated with the risk of adverse
clinical events. Some studies have suggested that polymorphisms affecting CYP
system may be responsible, at least in part, of interindividual variability in the
response to clopidogrel. Certain alleles such as CYP2C19*2 and CYP2C19*17
appear to reduce and increase, respectively, clopidogrel metabolism and thus on-
treatment platelet reactivity. The aims of the present study were: (1) To assess
the phenotype-genotype relationship of CYP2C19*2 and *17 allele carriage and
(2) to explore the clinical impact of those polymorphisms at 6-months-follow-up of
an acute event in an unselected population of non-ST elevation acute coronary
syndrome.
Methods: Forty steady ischaemic patients under dual antiplatelet therapy, 12
months after coronary stent placement, and an unselected population of 493 con-
secutive patients with non-ST elevation acute coronary syndrome were recruited
for first and second objectives, respectively. Blood samples were collected in 3.2%
citrated tubes. Platelet reactivity was assessed by optical aggregometry in unad-
justed platelet rich plasma induced by 5 and 10μM ADP and 25μM TRAP. Also,
levels of phosphorylated VASP were measured in whole blood using flow cytom-
etry to asses the effect of clopidogrel on P2Y12 receptor. Genotypes were deter-
mined with a TaqMan assay. We defined "adverse endpoints" as cardiovascular
death, and recurrent ACS (new episode of ACS requiring hospital admission).
Results: VASP phosphorylation measurement, but not ADP-induced platelet ag-
gregation detected significant differences in residual platelet response to clopido-
grel among wild-type subjects and CYP2C19*2 (p=0.020), and *17 allele carriers
(p=0.048). Complete 6-months follow-up data were available in 471 (95.5%) pa-
tients entering the study, of whom 111 (23.6%) had adverse events. No signifi-
cant influence was found between CYP2C19*2 ([HR (95% CI): 1.17 (0.78-1.75)],
p=0.285) or *17 ([HR (95% CI): 0.98 (0.66-1.46)], p=0.930) allele carriage and
the occurrence of cardiovascular ischaemic events or death at 6-months-follow-
up. TIMI risk score ([HR (95% CI): 1.39 (1.22-1.58)], p<0.001) and female gender
([HR (95% CI): 1.58 (1.09-2.29)], p=0.017) were significant predictors of adverse
events.
Conclusion: Despite CYP2C19 genotype affecting clopidogrel metabolism is as-
sociated with variable on-treatment platelet reactivity, it has no significant influ-
ence on cardiovascular outcomes in clinical practice. This fact strengthens that
prognosis of complex diseases, such as acute coronary syndromes, is influenced
for a myriad of variables.

P1653 Increased risk of bleeding during combination
therapy with warfarin and ibuprofen in a large
population with atrial fibrillation

J. Raunsoe, S.S. Andersen, M. Lamberts, J. Olesen, C. Selmer,
G. Gislason, C. Torp-Pedersen, M.L. Hansen. Gentofte Hospital -

Copenhagen University Hospital, Hellerup, Denmark

Purpose: Important pharmacodynamic interactions between ibuprofen and war-
farin are well described
We examined whether combination therapy with warfarin and ibuprofen increased
risk of bleeding or death compared with warfarin monotherapy in a large popula-
tion of patients with atrial fibrillation.
Methods: All patients hospitalised with atrial fibrillation in Denmark in the period
1997 to2009 were identified by individual-level-linkage of nationwide registers.
Prescriptions of warfarin and ibuprofen claimed after discharge were identified
using nationwide registries of drug dispensing from pharmacies. Risk of hospi-
talisation for bleeding, thromboembolism or death was assessed by multivariable
time dependent Cox proportional hazards analyses adjusted for age, sex, con-
comitant pharmacotherapy and comorbidities. Patients on warfarin monotherapy
were used as reference group.
Results: In all, 168,796 patients were discharged after a first time hospitalisa-
tion with atrial fibrillation in the study period. Of these, 10,723 patients received
combination therapy with warfarin and ibuprofen and 80,025 patients received
warfarin monotherapy (reference group). Patients on combination therapy were
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slightly younger (mean±standard deviation; 69.0±10.0 vs. 70.9±10.7 years) and
more frequently male (65.1% (n=6,977) vs. 59.5% (n=47,604)).
After 1 year of follow up the risk of bleeding (n=8,219) was significantly increased
whereas risk of death (n=29,837) and thromboembolism (n=11,955) remained
unchanged (Table 1).

Table 1. Multivariable time-dependent Cox proportional hazards analysis of risk of bleeding, death
and thromboembolism in patients receiving combination therapy with ibuprofen and warfarin with
warfarin monotherapy as reference

Risk of bleeding Risk of death Risk of thromboembolism

Ibuprofen + Warfarin,
Hazard Ratio (95% CI) 1.48 (1.11–1.97) 1.08 (0.77–1.51) 1.27 (0.93–1.74)

CI: Confidence interval.

Conclusions: In an unselected population of patients with atrial fibrillation, com-
bination therapy with ibuprofen and warfarin is associated with an increased risk
of bleeding.

HYPERTENSION AND THE HEART

P1654 Association between left ventricle function, blood
pressure, renal function and cytokiens in patients
treated with angioplasty for renal artery stenosis

D. Rzeznik, T. Przewlocki, A. Kablak-Ziembicka, A. Kozanecki,
A. Roslawiecka, J. Lach, P. Podolec. John Paul II Hospital,

Department of Cardiac and Vascular Diseases, Krakow, Poland

The benefit of renal angioplasty (PTA) in patients with atherosclerotic renal artery
stenosis (RAS) is still the matter of debate.
The study aimed to search for associations between echocardiographic left ven-
tricle mass (LVM) and diastolic function (DF), cytokines level in relation to systolic
and diastolic blood pressure (SBP, DBP) and renal function improvement.
Methods: 24-hour ambulatory blood pressure monitoring, echocardiographic
LVM and DF (E wave/ Tissue Doppler E’ wave velocity, E/E’ ratio), levels of serum
creatinine (CR), aldosterone, transforming growth factor (TGF-β) and BNP were
assessed in 95 (45 men) patients, age 64±10 years, prior to PTA, then 3 and 12
months afterwards.
Results: PTA was technically successful in all patients, however 5 (5.2%) died
before 1-year F-U. In a group of 90 patients, a significant reduction in mean
SBP (>10mmHg) and DBP (>5mmHg) was observed in 39 (43.3%) and 34
(37%) patients at 12 months (p<0.001), respectively. Worsening of SBP (increase
>10mmHg) and DBP (>5mmHg) was seen in 6 (6.6%) and 7 (7.7%) patients, re-
spectively. CR level decreased by at least 10% in 46 (51.1%) and increased by
>10% in 18 (20%) patients (p<0.001). The mean LVM reduction was 30.6±34g,
and significant LVM decrease (by at least 15g) was observed in 60 (66.7%),
deterioration (increase >15g) in 6 (6.6%) patients at 12 months (p<0.001). DF
impairment (E/E’ ratio>15) was observed in 43 (47.7%) patients before PTA,
improvement was observed in 9 (10%), normalization in 4 (4.4%) patients at
12 month (p=0.17). The mean levels of TGF-β, BNP and aldosterone, before
PTA vs. at 12 months, changed from 18.2±35.4ng/mL to 10±9.2ng/mL (p=0.04),
44.7±50.2pg/mL to 59.4±52.7pg/mL (p=0.026), and from 20.2±22.6ng/mL to
17.9±12.8ng/mL (p=0.452). LVM reduction vs. LVM enlargement was observed
in patients with a significant CR level decrease (�CR: -17.3±33 vs. +17.5±46
μmol/l, p=0.024) at 3 month, DBP improvement (p=0.077) at 3 month, with higher
baseline levels of BNP (43.4±50pg/mL vs. 140±185 pg/mL, p=0.003) and al-
dosterone (19.3±16.38ng/mL vs 49.3±76.38ng/mL; p=0.033). The independent
predictors of LVM reduction were: BNP (RR 1.27, CI 1.04-1.54, p=0.019) and al-
dosterone (RR 1.24, CI 1.02-1.51, p=0.032) levels prior to PTA. A baseline BNP
(RR 1.28, CI 1.05-1.55, p=0.016) was also an independent predictor of renal func-
tion improvement after renal PTA.
Conclusions: PTA induces regression of LVM in 67% of patients with RAS. A
significant LVM reduction is associated with decrease in CR level and DBP. How-
ever, the only identified independent predictors of LVM reduction were BNP and
aldosterone levels prior to PTA.

P1655 Relationship between brachial blood pressure
obtained by cuff method and central blood pressure
measured with invasive method

H. Kobayashi1 , M. Kino1, Y. Hokama1, K. Ohshima1, Y. Sugo2,
I. Kojima2, Y. Miyawaki2, K. Takazawa1 . 1Tokyo Medical University

Hachioji Medical Center, Hachioji, Japan; 2Omron Healthcare Co., Ltd., Kyoto,
Japan

Objestive: Aortic systolic blood pressure (aSBP) is an important determinant
of cardiovascular risk. Generally, the brachial SBP (bSBP) is higher than aSBP
when they are compared with invasive method, but difference between aSBP by
invasive method and bSBP by non-invasive method has not been fully evaluated.
We measured aSBP and bSBP by invasive method and compared with bSBP
measured by cuff method.
Methods: The study subjects consisted of 20 patients (68.9±8.1 years, 65%
males) undergoing coronary angiography. aSBP was measured by pressure

guide wire (RADI MEDICAL) via right radial artery. After measuring aSBP at as-
cending aorta, invasive bSBP was measured when the wire was pulled back to
the radial artery. The bSBP was also measured by cuff-oscillometoric method on
the left arm (HEM-9000AI).
Result: bSBP by cuff method and aSBP by invasive method were 133.5±18.6,
138.1±18.5 mmHg (mean±SD) respectively, and invasive aSBP was 4.7mmHg
higher than cuff bSBP (Figure, top). bSBP by invasive method and cuff method
were 141.8±19.2, 133.5±18.6 mmHg respectively, and cuff bSBP was 8.3 mmHg
lower than invasive bSBP (Figure, bottom).

Figure 1

Conclusions: Invasive aortic SBP showed 4.7 mmHg higher when it was com-
pared with cuff-oscillometric brachial SBP. This was due to cuff-oscillometric
brachial SBP shows 8.3 mmHg lower than invasive brachial SBP.

P1656 Left ventricle remodelling in patients with
volume-dependent hypertension

T. Indra, T. Zelinka, O. Petrak, B. Strauch, J. Rosa, J. Widimsky Jr,
R. Holaj. Charles University Prague, 1st Faculty of Medicine, 3rd
Department of Internal Medicine, Prague, Czech Republic

Objectives: The aim of our study was to evaluate the influence of increased
intravascular volume on the heart anatomy and function in patients with salt –
sensitive types of hypertension, represented by primary aldosteronism (PA) and
low–renin essential hypertension (LREH).
Methods: A total of 82 patients with PA, 65 patients with LREH and 73 patients
with normal-renin essential hypertension (NREH) involved in our study underwent
echocardiography examination. The patients were carefully matched for demo-
graphic characteristics, blood pressure, duration of hypertension and antihyper-
tensive treatment.
Results: In comparison with NREH patients, patients with PA and LREH showed
greater end-diastolic left ventricle (LV) diameter (53.1±5.6; 51.4±4.7 resp. vs.
49.2±5.2 mm; p<0.0001; p<0.05) resulting in lower relative wall thickness
(0.39±0.06; 0.38±0.07 resp. vs. 0.43±0.08; p<0.01; p<0.01). Among all groups,

Echocardiography findings

Parameter PA (n=82) LREH (n=65) NREH (n=73)

LVED (mm) 53.1±5.6*** 51.4±4.7* 49.2±5.2
LVEDI (mm/m2) 26.6±2.2** 25.8±2.5 25.2±3.1
LVES (mm) 35.0±5.7*** 33.8±4.6* 31.5±4.3
IVS (mm) 10.7±1.7 10.5±1.9 11.0±2.0
PWT (mm) 10.1±1.6 9.9±1.8 10.4±2.0
RWT 0.39±0.06** 0.38±0.07** 0.43±0.08
LV mass index (g/m2) 107±28 98±25 102±30

PA = Primary aldosteronism; LREH = Low-renin essential hypertension; NREH = Normal-renin
essential hypertension; LVED, LVES = Left ventricle enddiastolic and endsystolic diameter; LVEDI
= LVED index; IVS = Inerventricular septum thickness, PWT = Posterior wall thickness; RWT =
Relative wall thickness.Variables are shown as means ± SD. *P<0.05; **P<0.01; ***P<0.001 vs.
NREH.
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there were no significant differences neither in LV wall thicknesses (10.1±1.6;
9.9±1.8 resp. vs. 10.4±2.0mm, p=0.16) nor LV mass index (107±28; 98±25
resp. vs. 102±30 g/m2; p=0.12); although, higher percentage of patients with PA
met the criteria of the eccentric type of LV hypertrophy (24% vs. 10% in NREH,
p=0.03). The groups did not differ in parameters of diastolic dysfunction of the LV
(E/A and E/E’)
Conclusions: Expansion of the plasmatic volume affects the myocardial remod-
elling and it is expressed in increased LV internal diameters in patients with
volume-dependent types of arterial hypertension.

P1658 Endothelial function and pulse-wave analysis in
patients with arterial hypertension and heart failure
with preserved left ventricular ejection fraction

O. Dikur1, O.M. Drapkina1, A.S. Parfenov2, V.T. Ivashkin1. 1I.M.
Sechenov First Moscow State Medical University, Moscow, Russian

Federation; 2Hematologic Research Centre of Russian Academy of Medical
Sciences, Moscow, Russian Federation

Purpose: To evaluate changes in pulse-wave shape and endothelial function (EF)
in patients with essential arterial hypertension (AH) and heart failure with pre-
served left ventricular ejection fraction (HF-PEF) treated with calcium-channel
blockers- (CCB) or ACEi-based regimens.
Methods: Sixty one patients (mean age 59±10 years) with AH and HF-PEF were
consequently enrolled in the study and than randomized to CCB-based regimen
or ACEi-based therapy. Also, in most of patients, thiazide or loop diuretics was
added to achieve blood pressure (BP) goals. EF (in reactive hyperemia test)
and pulse-wave characteristics were measured both before and after 5 weeks
of treatment using finger photoplethysmographic device and traditional ultrasono-
graphic method. Stiffness index (SI), reflection index (RI), augmentation index
(AIx), systolic BP in aorta (SPa), digital pulse amplitude augmentation (PAA, by
photoplethysmography), and flow-mediated dilation (FMD, by ultrasound) were
accessed.
Results: In most of patients before the treatment normal SI, and elevated RI, AIx,
Spa, and significantly impaired EF were shown. BP goals (< 130 and 90 mmHg)
were achieved in all patients validating further analysis. Decrease in SI, RI and
SPa were revealed in both treatment arms, whereas trends towards AIx decrease
and EF improvement were demonstrated only in ACEi-treated patients (Table
1). Also, substantial correlation (r=0.4, p<0.05) between finger photoplethysmo-
graphic and traditional ultrasonographic EF assessment was found.

Table 1. Assested parameters

Parameter �SI, m/s �RI, % �AIx, % �SPa, mmHg �FMD, % �PAA, folds

ACE group –0.98 –8.11 –2.06 –20.68 1.15 0.19
CCB group –0.97 –7.39 –0.09 –26.94 0.02 0.08
p-level (betweengroups) 0.202 0.350 0.086 0.469 >0.05 >0.05

Conclusions: Pulse-wave analysis in patients with AH and HF-PEF demon-
strated pattern of increased vascular stiffness and peripheral vasoconstriction,
accompanying by impaired EF. Both ACEi and CCB treatment resulted in central
BP, RI and SI decrease, whereas only ACEi use was associated with trends in
EF and AIx improvement in short-term follow-up. Fair accuracy of photoplethys-
mographycally assessed digital pulse amplitude augmentation (compared with ul-
trasonographicaly measured FMD) allow to use this more simple and convenient
method in clinical practice.

P1659 Peculiarities of renal perfusion and intrarenal
circulatory dynamics in patients with essential
hypertension in early hypertensive nephropathy

K. Shulenin, A. Svistov, V. Suchov, S. Talantov, A. Liberman,
V. Medvedev, K. Ostanin, A. Supilnikov. Military Medical Academy,

Saint-Petersburg, Russian Federation

Purpose: To study peculiarities of renal perfusion and intrarenal circulatory dy-
namics in patients with essential hypertension with microalbuminuria using renal
scintiangiography.
Methods: 36 men at the age of 48.7±4.5 years were studied. The examination
was carried out at the background of antihypertensive therapy discontinuation
within not less than 3 days. The patients with primary renal pathology, coronary
artery disease and a reduced left ventricular ejection fraction (LVEF) were not
included into the study. Microalbuminuria presence was detected by a semiquan-
titative method with reagent test strips. All the patients included into the study
were divided into two groups. In the first group there were 14 patients with mi-
croalbuminuria, the second group consisting of 22 patients without any signs of
renal pathology. There were no reliable differences in the age, serum creatinine
levels and estimated glomerular filtration rate (e-GFR) in these groups. Renal
scintiangiography with 99mTc - diethylenetriaminepentaacetate was carried out
according to a standard procedure on a double-head gamma camera (E.Cam
"Siemens"). Time-activity curves (angiograms) for the kidneys and abdominal
aorta were generated. For both kidneys the following indices were estimated:
time to peak angiogram (Tmax), angiogram peak amplitude (Amax), angiogram
amplitude on the 5th second and a relative perfusion index.
Results: Amax (p<0.05) decreasing and Tmax (p<0.05) increasing were ob-

served in all the patients with essential hypertension as compared to standard
values. However, in the absence of microalbuminuria the Tmax value was higher
(p<0.05) than that for the patients with microalbuminuria. There was inverse cor-
relation as regards to the Amax value. In the presence of microalbuminuria the
Amax value exceeded the similar one (p<0.05) for the patients without nephropa-
thy. An activity level on the 5th second as well as the relative perfusion index did
not differ reliably.
Conclusions: Amax decrease and Tmax increase in an angiogram of patients
with essential hypertension characterize relative renal hypoperfusion. With mi-
croalbuminuria the alterations of these values indicate development of intra-
glomerular hypertension and hyperperfusion that leads to further impairment of
the glomerules with formation of nephroangiosclerosis and chronic renal insuffi-
ciency.

P1660 Impact of left ventricular mass and function on left
atrial volume in hypertensive patients

A. Stevanovic1, M. Krotin2, M. Dekleva3, S. Trajic4, A. Toncev3 ,
D. Toncev3, R. Cvjetan5, L.J. Djokovic4, D. Kosevic4. 1Railway
Health Care Institute, Belgrade, Serbia; 2University Clinical Center

"Bezanijska kosa", Belgrade, Serbia; 3University Clinical Center Zvezdara, Dept.
of Cardiology, Belgrade, Serbia; 4Institute for Cardiovascular Dedinje, Belgrade,
Serbia; 5Zemun Medical Centre, Department of Cardiology, Belgrade, Serbia

Background: Left ventricular mass index (LVMI) is the most important variable
associated with left atrial volume (LAV) in mild to moderate essential hypertensive
patients. Strain imaging has been suggested as a useful tool for the evaluation of
myocardial function.
The aim of this study was to examine the impact of left ventricular mass and
function on LAV.
Methods: 65 hypertensive patients, with preserved ejection fraction, were divided
in two groups according the LVMI (I group-LVMI<95g/m2women, 115g/m2men,
n=36; II group-LVMI>95g/m2women, 115g/m2men, n=29). Left atrial volume was
measured at three time points (maximal LAV, pre-atrial contraction volume and
minimal LAV) and the following left atrial (LA) emptying volumes were then de-
rived: LA passive emptying volume (LAPEV), LA conduit volume (LACV), LA ac-
tive emptying volume (LAAEV) and LA total emptying volume (LATEV). All LA
volumes were corrected for maximal LAV, which was indexed to body surface
area (LAVI).
We measured coresponding velocities from tissue Doppler at the level of the sep-
tal mitral annulus (e,a,s), including global function index[GFI=(E/e)/s]. Longitudi-
nal, circumferential and radial two-dimensional strain was derived from speckle-
tracking.
Results: There was significant correlation between of GFI and LAVI (r=0.547,
p=0.003), LAPEV (r= -0.385, p=0.001), LACV (r= -0.363, p=0.003) and LATEV
(r= -0.342, p=0.005). LAAEV significantly correlated with longitudinal strain from
basal (r= -0.394, p=0.001) and mid segmental levels of septum (r= -0.344,
p=0.005). Significant diference of LAVI (16.5 vs 20.7, p=0.0001) and LACV (4.48
vs 3.70; p=0.01) was found between two groups, with significantly lower longitu-
dinal strain from basal and mid segmental levels of septum in second group of
patients (Table 1).

Table 1

Group I Group II
mean±SD mean±SD

Long. strain (%) basSep –18.1±3.07 –15.6±4.07 p=0.007
Long. strain (%) midSep –16.1±4.46 –12.9±4.97 p=0.005

Conclusion: In hypertensive patients left atrial volume was morphophysiologic
expression of left ventricular global dysfunction and hypertrophy. Structural and
functional left ventricular changes couse LAVI augmentation and resulting in lower
atrial emptying volumes.

P1661 Cardioprotective effects of red palm oil diet in
spontaneously hypertensive rats

N. Tribulova1, J. Radosinska2, B. Bacova3, C. Viczencz4, V. Knezl3,
I. Bernatova5, J. Navarova3, J. Van Rooyen6. 1Slovak Academy of
Sciences, Institute for Heart Research, Bratislava, Slovak Republic;

2Comenius University, Faculty of Medicine, Bratislava, Slovak Republic; 3Slovak
Academy of Sciences, Institute of Experimental Pharmacology & Toxicology,
Bratislava, Slovak Republic; 4Comenius University, Faculty of Life Sciences,
Bratislava, Slovak Republic; 5Slovak Academy of Sciences, Institute of Normal
and Pathological Physiology, Bratislava, Slovak Republic; 6Cape Peninsula
University of Technology, Bellwille, South Africa

Purpose: Spontaneously hypertensive rats (SHR) that mimic human essential
hypertension have been previously shown benefit from omega-3 unsaturated fatty
acids supplementation that is salutary in clinic as well. Recently, cardio-protective
effect of red palm oil (RPO) containing 50% saturated fatty acids, carotenoids,
tocoferol and tocotrienols has been reported. The purpose of this study was to
examine whether SHR may benefit from RPO supplementation.
Methods: SHR and healthy WKY rats fed a standard rat chow plus RPO (200mi-
croL/day) for 5 weeks were compared with untreated controls. Systolic blood
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pressure (SBP), plasma cholesterol (CH), triglycerides (TG) and blood glucose
(BG) were registered at the end of experiment. Nitric oxide synthase (NOS) ac-
tivity was determined in the heart left ventricle and aorta. Expression of myocar-
dial cell-to-cell coupling protein connexin-43 (Cx43) was determined by western
blots. Isolated perfused heart was used to test its susceptibility to post-ischemic
reperfusion-induced arrhythmias and electrically inducible ventricular fibrillation
(VF).
Results: RPO significantly reduced BP (160+ 13 vs 184+20 mmHg) in SHR
and BG in both SHR and WKY (4.48+0.2 vs 5.61+1.1 and 5.5+0.4 vs 6.38+0.8
mmol/L). While there were no significant differences in plasma CH and TG among
the groups. Body and heart weights were not affected by RPO as well. Compared
to WKY rats the activity of NOS was higher in SHR heart and aorta (4.67+0.3
and 3.18+0.5 vs 3.02+0.3 and 1.54+0.1 pmol/mg/min). RPO reduced NOS activ-
ity in the heart of both SHR and WKY rats but increased in the aorta. Expres-
sion of total and phosphorylated forms of Cx43 was reduced in SHR compared
to WKY, whereas increased in RPO-treated rat hearts. Duration of reperfusion-
related bradykardia was markedly shorter in SHR vs. WKY and prolonged due to
RPO, which also significantly suppressed reperfusion-induced arrhythmias and
incidence of electrically-induced VF in both strains.
Conclusions: Results suggest anti-hypertensive and antiarrhythmic effects of
RPO supplementation in hypertensive rats and challenge to elucidate possible
mechanisms more in details.
This work was supported by VEGA grants 2/0049/09 and 2/0084/10.

P1662 Reflected waves are associated with left ventricular
filling pressures and diastolic function in patients
with stable coronary artery disease

S. Georgiou, G. Georgiopoulos, S. Chatzidou, K. Chalaris,
E. Samouilidou, G. Vasilopoulos, E. Efthimiou, J. Kanakakis,

C.P. Papamichael, K. Stamatelopoulos. Regional General Hospital Alexandra of
Athens, Athens, Greece

Purpose: Non-invasive markers of arterial stiffening are indicative of increased
myocardial afterload and have been associated with LV diastolic function as as-
sessed by tissue Doppler echocardiography in healthy and hypertensive individ-
uals without cardiovascular disease. The aim of this study was to examine this
relationship in patients with established coronary artery disease.
Methods: Ninety-nine patients with angiographically confirmed stable CAD were
consecutively recruited. Aortic augmentation Index (cAI), aortic augmentation
pressure (cAP) and aortic blood pressures assessed by pulse wave analysis
(PWA) were measured as indices of systemic arterial wave reflection. Carotid–
femoral pulse wave velocity (PWVCF) was measured as an index of aortic stiff-
ening. Laser Doppler fluximetry was used to assess microvascualr skin function.
Diastolic mitral inflow velocities (E and A waves) and diastolic mitral annulus ve-
locities (E’ and A’ waves) were measured by pulsed Doppler and tissue Doppler
echocardiography. E/E’ ratio was calculated as a surrogate of left ventricular filling
pressures.
Results: E/E’ ratio positively correlated with cAI (r=0.247, p=0.027), central
DBP (r= -0.226, p=0.043) and time to recovery of post-ischemic flow (r=0.561,
p<0.001), a marker of microvascular dysfunction. By multivariate regression anal-
ysis cAI, cDBP and the presence of atrial fibrillation were independent determi-
nants of E/E’ ratio (r square=0.266, p<0.001) while the presence of CAD and LV
ejection fraction did not significantly alter these results. In patients with at least
grade 2 diastolic dysfunction, by criteria of pulsed and tissue Doppler indices
and left atrium area, cAP was significantly higher as compared to those without
high grade diastolic dysfucntion (19.1±9.5 versus 11.9±7.8 mmHg, respectively,
p=0.002).
Conclusions: Increased reflected waves correlate with high LV filling pressures
and advanced diastolic dysfunction in patients with stable CAD. These findings
suggest a role of reflected waves in vascular-ventricular coupling in CAD. Fur-
ther research is needed to investigate possible clinical utilities of reflected wave
assessment in this population.

P1663 Differences in day time physiological pulse pressure
variability between the brachial artery and the aorta

A. Protogerou1, T. Papaioannou2 , P. Sfikakis1, J. Blacher3,
E. Karatzis2, J. Lekakis4 , D. Papadogiannis1 , C. Stefanadis1,
M. Safar3. 1University of Athens, Faculty of Medicine, 1st

Department of Propaedeutic Medicine, Laiko Hospital, Athens, Greece;
2University of Athens, Faculty of Medicine, 1st Department of Cardiology,
Hippokration Hospital, Athens, Greece; 3Paris Descartes University; Diagnosis
and Therapeutic Center, Hôtel-Dieu, Paris, France; 4University of Athens, Faculty
of Medicine, 2nd Department of Cardiology, Attikon Hospital, Athens, Greece

Background: Brachial blood pressure variability is, both, a source of inaccuracy
and a risk factor, regarding the assessment of cardiovascular (CV) risk. Inde-
pendently of time, pulse pressure (PP) varies substantially between the brachial
artery and the aorta, generating major clinical implications regarding CV risk re-
duction and treatment strategies. There is no data indicating whether: (i) the
brachial and aortic PP variability during the day are similar and (ii) the aortic-
to-brachial (AtB) disparity (gradient) exhibits significant variation during the day.
Purpose of the study was to investigate: (i) the potential differences of within-

subject PP day variability between the brachial artery and the aorta and (ii) the
presence of substantial day time variation in the spatial disparity of PP between
the brachial artry and the aorta.
Methods: In 13 healthy volunteers hourly (8:00 to 19:00) assessment of brachial
and aortic PP (radial tonometry and transfer functions) was performed, under
controlled conditions at home.
Results: Aortic PP day variability was consistently and significantly lower than the
brachial one (assessed by: standard deviation (SD) and variance, p<0.05, figure).
The AtB difference in PP (mmHg) varied substantially during day time within all
the 13 subjects; a significant day variation in the AtB amplification (brachial/aortic
PP) (p<0.001) was also found.

Figure 1

Conclusion: This is the first study that evaluated the within subject PP variability
taking into account two factors: time and arterial space. The physiological differ-
ences that were found in PP day variability between the peripheral and central
arteries may have major clinical implications which remain to be confirmed by
24-hr non-invasive monitoring of central BP.

P1665 Relation of central and brachial blood pressure to left
ventricular hypertrophy. The Czech Post-MONICA
study

P. Wohlfahrt1 , D. Wichterle2, J. Seidlerova3, J. Filipovsky3,
J. Bruthans1, V. Adamkova1, R. Cifkova1. 1Department of Preventive

Cardiology, Institute for Clinical and Experimental Medicine, Prague, 2Institute
for Clinical and Experimental Medicine (IKEM), Department of Cardiology,
Prague, 3Center of Preventive Cardiology, 2nd Department of Internal Medicine,
Charles University, Medical Fa, Pilsen, Czech Republic

Objective: Central blood pressure was shown to be a better predictor of target
organ damage, cardiovascular events and mortality than brachial blood pressure.
Whether central blood pressure is a better predictor of left ventricular hypertrophy
determined by electrocardiographic criteria (ECG LVH) is not know.
Methods: Radial applanation tonometry and ECG were performed in 728 indi-
viduals from the Czech post-MONICA study (a randomly selected 1% represen-
tative population sample). ECG LVH was determined using Sokolow-Lyon index
and Cornell product; central pressure was derived from radial pulse.
Results: Of 700 subjects included in the analysis 17 (9.4%) below 45 years and
52 (10%) over 45 had ECG LVH. In younger individuals ECG LVH was only asso-
ciated with male sex and low BMI, while no difference in central or brachial blood
pressure was found. In older individuals LVH was associated with higher central
and brachial blood pressure. In separate binary logistic regression analyses the
odds ratio for central systolic (1.08, 95% CI 1.06-1.11) and pulse pressure (1.09,
95% CI 1.06-1.12) was higher than for brachial systolic (1.03, 95% CI 1.01-1.05)
and pulse pressure (1.03, 95% CI 1.01-1.05). Similarly in the ROC analysis cen-
tral pressure had higher diagnostic value LVH prediction.
Conclusion: Noninvasively determined central pressure in subjects over 45 years
is more strongly related to ECG LVH than brachial pressure. This is a further sup-
port of closer association of central pressure with target organ damage. Voltage
criteria of LVH are not independently associated with central or brachial blood
pressure in younger individuals.

P1666 Separate measurement of intima and media thickness
as the novel approach to the evaluation of vessels
remodeling type in patients with arterial hypertension

O. Koval’1, I. Zubko2, S.V. Romanenko2. 1Dnipropetrovsk State
Medical Academy, Dnipropetrovsk, Ukraine; 2Ukrainian State

Institute of Disability, Dnipropetrovsk, Ukraine

Background: Arteries remodeling is the inevitable arterial hypertension (AH)
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consequence classically carried out through the media hypertrophy. High deter-
minant ability of modern ultrasonic devices makes it possible to measure sequen-
tially and separately layer-by-layer intima and media thickness of arterial wall.
Aim of the work was to measure the thickness of intima-media complex (IMT)
in patients with AH, including layer-by-layer evaluation of intima and media for
individualization of cardiovascular risk level.
Materials and methods: 20 female (to avoid sex difference) patients with AH I – II
degree without any additional risk factors (disease duration 2 – 15 yrs) with the av-
erage age 44,9±4,5 yrs have been examined. 20 apparently healthy women (the
average age 38,4±7,2 yrs) have formed the control group. The the carotid IMT
has been measured by LOGIC P5 PRO, GE (B-regime) using ZOOM function (at
the level 1 sm aside from the bifurcation area following the standard procedure);
simultaneously the intima thickness (as hyperechogenic stripe and according to
its echogenicity which corresponds to surrounding tissues of the vessel) and the
media thickness (as hypoechogenic stripe which is located under intima and its
echogenicity corresponds to the vessel lumen) have been measured separately.
Results: The IMT of the female patients with AH was 0,059±0,008 mm, in the
control group 0, 049±0,006 mm (p<0,0007). The IMT was equal in both groups
- 0,023±0,003 mm. The media layer thickness was 0,036±0,008 mm in the pa-
tients group and 0,026±0,006 mm in the control group. It is easy to mention that
reliably higher IMT in the patients group in comparison with the control group was
exclusively due to the media layer thickness (p<0, 0004). Statistically significant
difference of the intima layer thickness between the groups was absent (p>0,92).
Conclusions: The carotid artery IMT difference observed at middle aged women
with AH without additional risk factors in comparison with control group is ex-
clusively due to the media layer. Ultrasonic method is simple noninvasive and
suitable for the usage while diagnosing differential layer-by-layer evaluation of the
arterial wall and further cardiovascular risk level individualization in patients with
AH.

P1667 Use of scintigraphy with metaiodobenzylguanidine to
prognose early abnormalities of perfusion and
kinetics of miocardium in patients with essential
hypertension

K. Shulenin, A. Svistov, A. Philippov, V. Suchov, S. Alphoyrov,
A. Liberman, V. Medvedev. Military Medical Academy, Saint-Petersburg, Russian
Federation

Purpose: To study correlation between a functional state of the sympathetic ner-
vous endings, perfusion indices and kinetics of the left ventricle based on data
obtained by means of scintigraphy of the heart in patients with essential hyper-
tension.
Methods: 27 men at the age of 47.5±4.2 years were examined. The patients
with myocardial ischemia, marked hemodynamic heart rhythm and conduction
defects, cardiomyopathies and the patients with a reduced left ventricular ejec-
tion fraction were not included in the study. The exercise stress-test on exercise
bicycle was negative in all the cases examined. Functional state of the sym-
pathetic nervous endings and myocardial perfusion were studied using single
photon emission computed tomography of the heart with a double-head gamma-
camera "E.Cam" (Siemens). Therefore, 123I - metaiodobenzylguanidine (MIBG)
and 99mTc - methoxyisobutyl isonitrile (MIBI) were used.
Results: The reliable defects of MIBI accumulation in a myocardium were not
revealed in any patient included in the study. Moreover, there was a positive cor-
relation between the MIBG and MIBI accumulation indices both at rest (r = 0.82;
p<0.05), and on exercise (r = 0.79; p<0.05). The correlation between the MIBG
accumulation and the size of left ventricle wall thickening in a systole was negative
(r= -0.54; p<0.05). The range of the left ventricular wall motion in a systole and
vice versa had positive correlation with the local MIBG accumulation (r = 0.51;
p<0.05).
Conclusions: Thus, to reveal regions of a myocardium with abnormal sympa-
thetic innervations and perfusion preserved is considered to be risk zones in
terms of ischemic abnormalities formation. The accumulation index of MIBG in
the heart of the patients with essential hypertension can be a predictor of early
regional perfusion and kinetics abnormalities of a myocardium.

P1668 Counterregulation in skeletal muscle vascular bed of
primary hypertension patients during effective
treatment with verapamil

D. Matisone, A. Vitols, V. Dzerve, I. Kukulis. University of Latvia,
Scientific Institute of Cardiology, Riga, Latvia

Objective: Calcium channel blocker Verapamil posseses both vasodilating and
cardiodepressive action. However, there is no general agreement concerning the
haemodynamic response pattern providing the hypotensive effect of Verapamil.
The aim of this investigation was to ascertain central and peripheral haemody-
namic changes in primary hypertensives during treatment with verapamil type
calcium channel antagonist.
Design and methods: The central haemodynamic parameters - blood pressure,
heart rate, cardiac output (CO), systemic vascular resistance (SVR), and periph-
eral haemodynamic parameters - forearm blood flow, resting vascular resistance
(Rrest), minimal vascular resistance (Rmin) and distensibility (D) of large arter-
ies, were investigated in 30 essential hypertension patients (WHO II) after 1-week

and 2-month treatment with long acting verapamil (Flamon-240 SR). CO and SVR
were derived from echocardiographic findings. D was calculated as a ratio be-
tween volume pulse amplitude and pulse pressure. Rrest and Rmin of the fore-
arm were calculated from data on mean arterial pressure and forearm blood flow
measured by venous occlusion plethysmography.
Results: It was found that a significant reduction in systolic (-18,8±1,9 mm Hg),
diastolic (-8,7±1,2 mm Hg), mean (-13,7±1,6 mm Hg) and pulse pressure (-
12,5±1,5 mm Hg) was ensured by two different haemodynamic patterns: by a
decrease in CO (n=17) or by a decrease in SVR (n=13). A simultaneous de-
crease of CO and SVR was observed only in two patients. The hypotensive effect
was almost always accompanied by counterregulation from the opposite main de-
terminant of blood pressure which tended to restore the previous elevated blood
pressure. Investigation of the forearm vascular bed showed that D of forearm
large arteries always increased, average by 53±4% (p<0.01), whereas skeletal
muscle precapillary vessels were found to be involved in the counterregulation.
In the case when hypotensive effect was caused by a decrease in CO, Rrest and
Rmin did not change, but in the case when hypotensive effect was ensured by
a decrease in SVR, Rmin during treatment increases from 2,7±0,15 to 3,8±0,3
units (p<0,05) and an inverse relationship was observed between changes in
SVR and Rrest (r = -0,6; p<0,05).
Conclusion: During effective treatment with Verapamil skeletal muscle precapil-
lary vessels of primary hypertension patients were found to be involved in coun-
terregulation and vasoconstrictor action of this mechanism prevented the mani-
festation of vasodilator action of Verapamil on these vessels.

P1669 The association between resistant hypertension and
aortic stiffness

T. Pabuccu, N. Baris, E. Ozpelit, B. Akdeniz, S. Guneri. Dokuz Eylul
University, Izmir, Turkey

Objectives: Resistant hypertension (RH) and aortic stiffness (AS)
share the same associated conditions such as older age, isolated systolic hyper-
tension, obesity, chronic kidney disease etc...Until now there is no study investi-
gating the role of AS in RH. In our study we aimed to determine whether there is
an association between AS and RH.
Methods: Among 87 patients enrolled in this study, 30 were resistant hyperten-
sives (based on the definition of AHA 2008 statement) (group 1), 29 were con-
trolled hypertensives (group 2) and 28 were normotensives (group3). AS was
assessed both by applanation tonometry and by echocardiography. Augmenta-
tion index (AIx) and carotid to radial pulse wave velocity (PWV) were measured
by Sphygmocor Applanation tonometry. Aortic strain and distensibility were cal-
culated according to diameter change of ascendan aorta in systole and diastole
by M-mode echocardiography in parasternal long axis view. Diastolic function pa-
rameters were also assessed.
Results: In group 1 AIx and carotid-radial PWV were significanly higher than
group 2 and group 3.(p=0,03 and p<0,01) Aortic strain and aortic distensibility
were significantly lower in group 1.(p<0,01 and p<0,01) All the AS parameters
were similiar among group 2 and group 3. Among diastolic function parameters,
left atrial volume index and left ventricular mass index significantly differ between
groups. These two parameters were significanly higher in groups 1 and 2 (p<0,01
and p=0,02) Systolic and diastolic blood pressure levels were significantly differ-
ent between groups as expected (Table).

Table 1

Resistant hypertension Hypertension Control P value
(n=30) (n=29) (n=28)

Aortic strain (%) 3.67±1.43 4.44±1.55* 5.01±1.77* 0.001
Aortic distensibility (cm2 dyn-1 10-3) 1.89±0.92 2.50±1.03* 2.76±0.85* 0.008
Augmentation index (%) 27.69±16.18 19.07±13.18* 17.75±13.58* 0.03
Pulse wave velocity (m/sn) 5.81±0.97 4.42±0.29* 4.41±0.44* 0.00
Systolic blood pressure (mmHg) 134.47±18.16 122.69±9.07 110.29±13.14 0.02
Diastolic blood pressure (mmHg) 83.23±6.53 80.62±7.56 74.50±7.74 0.01
Left atrium volume index (ml/m2) 29.60±7.28* 28.75±6.53* 20.89±4.13 0.001
Left ventricular mass index (g/m2) 112±32.23* 111.96±25.04* 82.00±20.54 0.02

*Nonsignificant (p>0,05 between the two groups).

Conclusion: AS was found to be associated with RH. The inconsistency of as-
sociation in controlled hypertensives suggest a possible role of AS in RH patho-
genesis.

P1671 Effects of insulin resistance on resting heart rate and
blood pressure levels, and on hemodynamic
response to orthostatic stress

J.E. Ochoa1, M.M. Correa2, J.A. Gallo2, J.G. Mcewen3, G. Bilo4,
D. Aristizabal2, G. Parati4. 1University of Milan-Bicocca, Department

Clinical Medicine & Prevention, Milan, Italy; 2Centro Clinico y de Investigacion,
SICOR, Medellin, Colombia; 3Corporacion para Investigaciones Biologicas,
Medellin, Colombia; 4Dept. Cardiology, Ospedale San Luca, Istituto Auxologico
Italiano, Milan, Italy

Purpose: The mechanisms by which insulin resistance (IR) contributes to hyper-
tension and cardiovascular disease need to be better understood. In particular,
the effects of IR on the hemodynamic responses to postural changes need to be
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better characterized. Aim of our study was to assess whether IR affects resting
heart rate (HR) and blood pressure (BP) levels, and hemodynamic response to
orthostatic stress.
Methods: In the frame of the Medellin’s Heart Study (Colombia), a random sam-
ple (n=800) from the general population was recruited. Individuals were clas-
sified into quartiles of IR (HOMA-index: (glycemia (mg/dL)/18) x insulinemia
(uU/mL)/22.5). Beat-to-beat stroke volume (cardioimpedance) and ECG were
recorded during 5 min while resting supine, and BP levels repeatedly measured.
Individuals were prompted to stand up, and recording continued during 1 min.
Hemodynamic indices were computed and averaged: HR was derived from RRI,
and changes in HR, SBP and DBP between supine and standing were calculated.
Results: Multiple regression analysis adjusting for age, sex, BMI, smoking and
diabetes showed significant differences among IR quartiles for all parameters but
one. See table. Both, while resting supine and during standing, IR was associ-
ated with significantly higher HR, SBP, and DBP; but also with significant greater
increases in HR and DBP in response to the shift from supine to standing.

Hemodynamic variables by quartiles of IR

Variable* Q1 Q2 Q3 Q4 P value Adjusted
(≤0.89) (0.9–1.41) (1.42–2.25) (≥2.26) ANOVA p (ANCOVA)**
(n=201) (n=194) (n=192) (n=196)

SBP supine (mmHg) 127±1.5 128±1.4 129±1.4 139±1.5 <0.001 0.009
SBP standing (mmHg) 121±1.5 123±1.4 125±1.4 132±1.6 <0.001 0.003
SBP change (mmHg) –6.2±0.8 –5.0±0.7 –3.6±0.7 –6.5±0.8 0.03 0.05
DBP supine (mmHg) 77.0±0.9 77.7±0.8 78.1±0.8 82.0±0.9 <0.001 0.02
DBP standing (mmHg) 79.7±0.9 80.9±0.8 81.8±0.8 86.0±0.9 <0.001 <0.001
DBP change (mmHg) 1.5±0.6 3.1±0.5 3.7±0.5 4.5±0.6 0.02 0.007
HR supine (bpm) 64.1±0.7 65.8±0.6 67.6±0.7 71.3±0.7 <0.001 <0.001
HR standing (bpm) 73.5±0.8 76.0±0.8 78.8±0.8 82.4±0.9 <0.001 <0.001
HR change (bpm) 9.3±0.5 10.1±0.4 11.1±0.4 11.2 0.5 0.04 0.03

*Values are expressed as least square means ± standard error; **P values after adjustment for
age, sex, BMI, smoking and diabetes (ANCOVA).

Conclusions: Our results not only show that IR affects resting HR and BP levels,
but also the hemodynamic response to the orthostatic stimulus.

P1672 Effect of aliskiren on QT dispersion in diabetic and
non diabetic hypertensive patients

R. Fogari, A.M. Mugellini, A.Z. Zoppi, G.D. Derosa. University of
Pavia, Department of Internal Medicine, Pavia, Italy

Purpose: Aim of this study was to compare the effect of aliskiren on
QT dispersion in hypertensive patients with or without diabetes.
Methods: After a 2 week placebo period 98 mild hypertensive patients with well
controlled type 2 diabetes (HbA1c < 7%) and 102 mild hypertensive patients
without diabetes were treated with aliskiren 300 mg for 12 weeks. At the end
of the placebo period and of treatment period BP was evaluated and an ECG
was recorded using a paper speed of 50 mm/s. The QT intervals were measured
manually in all the 12 leads in blinded fashion and 3 consecutive QT intervals
were measured and averaged for each lead. The QT dispersion was corrected for
the heart rate (QTc).
Results: The treatment induced a significant and similar SBP/DBP reduction
in both groups of patients (p<0.001 vs baseline). In hypertensive patients with
type 2 diabetes aliskiren induced a significant reduction in QTc dispersion (-
10.6±22.6 ms, p=0.03) and in QTmax (-12.1±22.1 ms, p=0.02); the QTc disper-
sion change did not correlate with BP change. In hypertensive patients without
diabetes aliskiren induced a smaller and non significant reduction in QTc disper-
sion (-4.8±19.6 ms, p=0.09) and in QTmax (-3.9±19.6 ms, p=0.11).
Conclusions: Aliskiren reduces QT dispersion in hypertensive diabetic patients
and this effect is not related to the BP lowering. It suggests that aliskiren has the
potential to reduce severe arrhytmic complications in this type of patients.

P1673 Long-term effects of proBNP cardiac gene delivery in
experimental hypertensive heart disease

A. Cataliotti, J. Tonne, D. Bellavia, S. Mangiafico, L.S. Malatino,
J.C. Burnett, Y. Ikeda. Mayo Clinic, Rochester, MN, United States of
America

Purpose: In the current study, we tested the effects of sustained cardiac proBNP
gene delivery on blood pressure (BP), cardiac function and remodeling in sponta-
neously hypertensive rats (SHR). In normotensive Wistar rats, we further tested
whether the cardiac effects of BNP gene overexpression were independent of BP
reduction.
Methods: We used the myocardium-tropic adeno-associated virus serotype 9
(AAV9) vector to achieve continuously enhanced cardiac rat proBNP expression.
*P<0.05 vs treated rats.
Results: In SHR, a single systemic administration of AAV9 vector allowed
longterm, cardiac BNP overexpression, resulting in reductions in systolic (121±11
vs 184±13* mm Hg) and diastolic (103±5 vs 148±24* mm Hg) BP for nine
months after injection as compared to untreated SHR. Left ventricular (LV) thick-
ness (1.87±0.1 vs 2.16±0.3* mm), LV end-systolic dimensions (3.96±0.3 vs
4.66±0.6* mm) and LV mass (0.4±0.01 vs 0.49±0.01* gr) were reduced, while
ejection fraction was increased (83±2 vs 74±4* %) in BNP-treated compared

to untreated SHR. Circumferential systolic strain (-5.04±0.4 vs -3.74±0.4* %)
and strain rate of the early phase of diastole (-4.57±2.1 vs -2.41±1.3 1/s) were
improved in BNP-treated compared to controls. Non-cardiac overexpression of
BNP via AAV2 vector was not associated with changes in BP and plasma BNP in
SHR. Furthermore, normotensive Wistar rats injected with AAV9 proBNP vector
showed significantly reduced heart/body weights (0.31±0.1 vs 3.9±0.1* %) four
weeks after injection without BP reduction compared to untreated rats.
Conclusions: AAV9 vector facilitates sustained cardiac proBNP overexpression
improves LV function in hypertensive heart disease. Long-term proBNP delivery
improved both systolic and diastolic function. The effects on cardiac structure and
function occurred independently of BP lowering effects in normal Wistar rats.

P1674 Central and peripheral hemodynamics in healthy
Germans during the finals of the soccer world cup
2010

K. Mortensen1, K. Franzen1 , F. Bode1, V. Kurowki1, J. Weil1,
S. Schneider2 , H. Schunkert1 , M. Reppel1. 1Department of
Cardiology, Luebeck, Germany; 2Department of Neurology,

Luebeck, Germany

Although emotional stress has been assumed as a potential risk factor for car-
diovascular events the underlying pathophysiology remains unclear. Emotional
stress during World Cup Soccer is associated with an increase of the risk of an
acute cardiovascular event. To evaluate whether and to which extent emotional
stress effects peripheral and central hemodynamics thirteen healthy soccer fans
were studied during the live TV coverage of the finals with German national team
participation (GP). The respective finals without German participation were used
as control (noGP).
Methods: Thirteen healthy German soccer fans (mean age 37.6 years, range
24-56 years, mean height 176.5 cm, range 164-192 cm, mean weight 71.9 kg,
range 56-97 kg, mean body mass index 23, range 19.3-26.9) were studied dur-
ing the 2010 Championships eightsfinal, quarterfinal and semifinal games for ef-
fects of match-induced emotional stress on peripheral and central hemodynam-
ics. The following parameters were measured every 15 minutes by the Mobil-O-
graph®: Peripheral systolic, mean, and diastolic blood pressure, heartrate, cen-
tral systolic and diastolic blood pressure, augmentation pressure, augmentation
index corrected for heart rate (Aix@75), cardiac output, and peripheral resis-
tance.
Results: In the 1st hour before the match all parameters were not significantly dif-
ferent between the groups. However, during the matches peripheral systolic pres-
sure, mean blood pressure, diastolic blood pressure, heart rate, cardiac output,
and peripheral resistance were increased up to 6.8% (p<0.001), 7.3% (p<0.001),
8.1% (p=0.004), 18.2% (p<0.001), 8.9% (p=0.002), and 6.1% (p=0.05), respec-
tively in the GP group. All these parameters recovered directly after the match.
In clear contrast, the systolic central aortic pressure remained elevated (6.0%,
p=0.03) during the second hour after the match, whereas the central diastolic
blood pressure had already recovered to baseline. Thus, pulse pressure was el-
evated for at least two hours after stress (GP: 38.5±2.7 mmHg versus noGP:
31.3±1.3 mmHg, p<0.05). AIx@75 was significantly elevated during the 1st hour
of the matches (+48.3%, p=0.03).
Conclusions: We observed profound and persistant changes in overall hemo-
dynamics during emotional stress. Despite normalization of peripheral values di-
rectly after the end of the finals, we observed prolonged elevation of central sys-
tolic blood pressure and pulse pressure. These finding may explain the increased
risk of cardiovascular events during and after emotional stress.

P1675 Central blood pressure predicts development of
hypertension on top of ambulatory blood pressure

C. Driussi1, O. Vriz2, L. Mos2, F. Saladini3, N. Zanatta4,
A. Bortolazzi5, P. Palatini3. 1School of Sport Medicine, University of
Udine and Trieste, Udine, Italy; 2Hospital of San Daniele del Friuli,

Department of Cardiology, ASS4, San Daniele del Friuli (Udine), Italy; 3University
of Padova, Padova, Italy; 4Town Hospital, Vittorio Veneto, Italy; 5Town Hospital,
Rovigo, Italy

Objective: Central blood pressure (BP) has been found to be associated with tar-
get organ damage in adult and elderly hypertensive patients. The clinical signifi-
cance of central BP in young to middle age hypertensive subjects is less known.
The aim of the present study was to evaluate the association of central BP with
target organ damage and the risk of future hypertension in a cohort of sub-
jects from the HARVEST study. Design and Methods. We studied 305 subjects
screened for stage I hypertension (mean age, 38±10 years), to determine which
subjects developed hypertension needing therapy according to current guidelines.
Central BP was obtained from radial artery tonometry. Target organ damage was
defined as the presence of left ventricular hypertrophy and/or microalbuminria.
Central mean BP and central pulse pressure were tested in the multiple regres-
sion models.
Results: Baseline peripheral BP was 138±12/86±7 mmHg, 24 hour BP was
130±11/80±8 mmg and central BP was 125±13/86±8 mmHg. In a multiple lo-
gistic regression including ambulatory BP, central mean BP was associated with
degree of target organ involvement (p=0.01). During 9 years of follow-up, 155
subjects developed hypertension needing treatment. In logistic regression analy-
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ses including sex, age, smoking, alcohol and coffee use, physical activity, parental
hypertension, body mass index, and heart rate, central mean BP was an indepen-
dent predictor of future hypertension (p=0.004), whereas central pulse pressure
was not associated with outcome. Also ambulatory systolic (p=0.002) and dias-
tolic (p=0.02) BPs were independendent predictors of future hypertension. When
all pressures were included in the same logistic model, central mean BP remained
a predictor of future hypertension (p=0.004) on top of ambulatory BP. In the sub-
jects divided according to whether their central mean BP was above or below
the median (98.7 mmHg), sustained hypertension was developed by 38.8% of
the subjects with low central mean BP and by 64.5% of the subjects with high
central mean BP (p<0.001). Subjects with high central BP had a 2.5 (95%CI, 1.4-
4.2) increased adjusted risk of hypertension compared to those with low central
BP.
Conclusion: These data show that in young to middle age subjects in the early
stage of hypertension, high central BP is a significant predictor of adverse out-
come on top of 24 hour BP.

P1676 The effect of nighttime sleep duration on blood
pressure levels in hypertensive patients with
obstructive sleep apnea

A. Kasiakogias, C. Tsioufis, C. Thomopoulos, I. Bafakis, K. Kintis,
M. Almyroudi, L. Lioni, D. Aragiannis, I. Kallikazaros, C. Stefanadis.

First Cardiology Clinic, University of Athens,Hippokration Hospital, Athens,
Greece

Objectives: Short sleep duration has been associated with increased blood pres-
sure (BP) and incident hypertension. However, the same applies for obstructive
sleep apnea (OSA) which is characterized by sleep fragmentation. We investi-
gated the association of sleep time with BP levels in hypertensive patients with
OSA.
Methods: We studied 65 patients (aged 56 years, 77% males) with essen-
tial hypertension and obstructive sleep apnea diagnosed with polysomnography
(apnea-hypopnea-index-AHI>5) at least 6 months prior to the study. Total sleep
time at night (TST) was assessed by self report. Depending on sleep duration pa-
tients were divided into short-sleepers (TST≤6hours, N=30) and long-sleepers
(TST>6hours, N=35). Subjects were further divided into 2 groups depending
on whether they applied continuous positive airway pressure therapy (CPAP-on,
N=24) or had refused treatment (CPAP-off, N=41).
Results: Short sleepers compared to non-sleepers did not differ regarding AHI,
number of antihypertensive drugs or CPAP-on subjects (p=NS for both). However,
short sleepers exhibited higher systolic and diastolic BP compared to long sleep-
ers (138±14 vs. 131±9 and 89±9 vs. 84±7, respectively, p=0.02 for both). In
CPAP-on patients, both systolic and diastolic BP were correlated to TST (r=0.41
and 0.39 respectively, p=0.05 for both). In CPAP-off patients, only systolic BP
was significantly correlated to TST (r= -0.33, p=0.03). In models of multiple linear
regression analysis with age, gender, BMI, logAHI, CPAP application and num-
ber of antihypertensive drugs as covariates, sleep time duration independently
predicted both systolic and diastolic BP (b=0.37 and b=0.36, p=0.004).
Conclusions: In treated hypertensive patients with OSA, a longer sleep time is
associated with lower BP levels independently of OSA severity and number of
antihypertensive drugs. Our findings suggest that OSA-induced sleep disruption
does not ameliorate the benefits of sufficient sleep in terms of BP control.

P1677 A wave to mitral flow propagation ratio. A new index
to characterize asymptomatic patients with essential
hypertension

M. Rivera1, A. Salvador1, V. Miro1, E. Rosello1, C. Lauwers2,
R. Paya3, P. Morillas4, L. Grigorian5, L. Martinez Dolz1,

V. Bertomeu4. 1Hospital La Fe, Valencia, Spain; 2Hospital de Gandia, Gandia,
Spain; 3Hospital General, Valencia, Spain; 4Hospital de San Juan de Alicante,
Alicante, Spain; 5University Clinical Hospital of Santiago de Compostela,
Santiago de Compostela, Spain

Purpose: Changes of peak flow velocity during atrial contraction (A wave) by
using pulse Doppler are known to be related with diastolic abnormalities in left
ventricular hypertrophy (LVH). Mitral flow propagation velocity (Vp) is a diastolic
function parameter, relatively independent of preload variations, that represents
a useful non-invasive index for assessing LV relaxation. Whether the A/Vp ratio
could be useful to characterize asymptomatic patients with essential hypertension
(HT) remains unknown.
Methods: We have studied 260 patients without arrhythmia or heart failure, age
60±13, diagnosed with HT. A HT questionnaire and echo-Doppler study were
performed on these patients. All plasma samples were centrally analyzed and NT-
proBNP (pg/ml) was determined. Vp (cm/s) and A wave (cm/s) were calculated.
We also measured systolic blood pressure (SBP), diastolic blood pressure (DBP),
pulse pressure (PP), E/A, left atrial size (LAS, mm), deceleration time (DT, ms),
IVRT (ms), ejection fraction (EF), body mass index (BMI) and left ventricular mass
index (LVMI).
Results: For the whole population NT-proBNP levels were 147±266, A/Vp
1.8±0.85, SBP 148±20, DBP 87±11, PP 61±18, A wave 78±21, E/A 0.9±0.25,
Vp 48±11, LAS 33.7±0.42, DT 200±38, IVRT 95±7, E/Vp 1.5±0.55, EF 59±5
and LVMI 52.4±17. Interobserver variability (IV) for A/Vp was 6.2±6%. When

we correlated A/Vp with LVMI and with NT-proBNP, we found for both r=0.6,
p<0.0001. When we correlated A/Vp with E/A, DT, IVRT, LAS and E/Vp we found
p<0.0001. When we divided A/Vp in quartiles (1.0±0.14, 1.4±0.12, 1.9±0.15,
2.9±0.86) and we compared with the correspondent LVMI values (42±8, 47±14,
54±14, 66±19), we found p<0.0001. The ROC curve of A/Vp for detection of
LV hypertrophy (LVH) yielded an AUC of 0.80±0.03 (p<0.0001). From the ROC
of A/Vp, the optimal cut-off value (1.71) had a specificity and sensitivity of 83%
and 61% for detection of LVH higher than any other diastolic function parameter.
Furthermore, multivariate linear regression was performed using LVMI as depen-
dent variable. When the multivariate model was applied (age, gender, SBP, DBP,
PP, heart rate, BMI, LAS, diabetes, EF, IVRT, DT, NT-proBNP, known hyperten-
sion duration, medication and A/Vp), BMI (p<0.0001), NT-proBNP (p<0.0001),
A/Vp (p<0.0001), age (p<0.05) and known hypertension duration (p<0.05) were
independent predictors of LVMI (r2=0.72, p<0.0001).
Conclusions: In conclusion, A/Vp is significantly correlated with left ventricular
mass index and all diastolic parameters in HT. A/Vp is the best echo-Doppler
diagnostic and predictor factor of LVH in asymptomatic patients with HT.
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P1678 Quantitative expression profiles of the mutated Lamin
A/C gene in patients with dilated cardiolaminopathies

N. Narula1, V. Favalli1, P. Tarantino1 , A. Pilotto1, M. Grasso1,
A. Serio1, F. Gambarin1, R. Bellazzi2, M. Bollati3, E. Arbustini1.
1Foundation IRCCS Polyclinic San Matteo, Center for Genetic

Cardiovascular Diseases, Pavia, Italy; 2University of Pavia, Department of
Computer Engineering and Systems Science, Pavia, Italy; 3University of Milan,
Department of Biomolecular Sciences and Biotechnology, Milan, Italy

Purpose: Dilated cardiolaminopathy is an age-dependent entity characterized
by a dilated cardiomyopathic (DCM) phenotype with conduction disease and in-
creased risk of arrhythmias. The diagnosis is confirmed by sequencing of the
Lamin A/C (LMNA) gene. Little is known about the myocardial expression of the
Lamin A/C protein, as well as the quantitative expression of the mutated LMNA
gene in the myocardium and peripheral blood.
Methods: We performed immunohistochemistry on myocardial samples, includ-
ing endomyocardial biopsies (EMB) and hearts removed at transplantation, from
25 DCM patients with mutated LMNA gene (DCM-LMNA-Mut), as well as on
EMB from 20 normal donor hearts, with anti-Lamin A/C antibodies. We investi-
gated mutated LMNA mRNA levels in 20 myocardial and 67 blood samples from
DCM-LMNA-Mut patients. We further examined wild-type LMNA mRNA levels in
20 myocardial and 96 blood samples from DCM patients with wild type LMNA
gene (DCM-LMNA-WT), and in 115 blood samples from normal control individu-
als (CTRL).
Results: Myocardial samples from DCM-LMNA-Mut patients revealed variable, ir-
regular loss of protein expression at the level of the nuclear membrane of cardiac
myocytes. In contrast, DCM-LMNA-WT and CTRL samples demonstrated normal
immunostaining. The LMNA gene was significantly under-expressed in myocar-
dial samples from DCM-LMNA-Mut patients as compared to DCM-LMNA-WT in-
dividuals. In mRNA from peripheral blood, the LMNA gene was also significantly
under-expressed in DCM-LMNA-Mut patients as compared to DCM-LMNA-WT
and CTRL individuals, with the highest degree of under-expression found in splice
site as well as out-of-frame and premature termination codon mutations, followed
by missense and in-frame insertion/deletion mutations.
Conclusions: DCM patients harboring LMNA gene mutations reveal loss of pro-
tein expression at the level of myocyte nuclei and demonstrate decreased gene
expression in myocardial and peripheral blood mRNA. Immunohistochemistry
and gene expression are important aspects of the diagnostic work-up for car-
diolaminopathies, as well as promising tools for investigating mechanisms of my-
ocardial damage.

P1679 Mutations in the human gene encoding melusin in
patients with dilated cardiomyopathy

V. Ruppert1 , T. Meyer2, A. Richter1, B. Maisch1, S. Pankuweit1.
1University Hospital Giessen and Marburg, Department of
Cardiology, Marburg, Germany; 2University of Göttingen,

Department of Psychosomatic Medicine, Göttingen, Germany

Background: Melusin, a cysteine-rich cytoplasmic protein expressed exclusively
in skeletal and cardiac muscle, binds to the cytoplasmatic domain of integrin β1.
Under pressure overload mice lacking the melusin gene (itgb1bp2) develop di-
lation of the left ventricle with a reduced contractility. The aim of this study was
to investigate whether mutations in the human melusin gene are also associated
with dilated cardiomyopathy (DCM).
Methods: Within the scope of the German Heart Failure Network (KNHI) we
screened the itgb1bp2 gene for mutations in patients with dilated cardiomyopathy.
Briefly, blood samples from patients with clinically diagnosed DCM (n=257) and
healthy blood donors (n=300) were collected and DNA was extracted from periph-
eral lymphocytes. Most of the DCM patients were previously genetically screened
for mutations in the following DCM responsible genes: lmna, des, myh7, mybpc3,
tnnt2, mypn, ankrd1. Coding regions from the itgb1bp2 gene were amplified by
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PCR and analyzed by dideoxy fingerprinting (ddF) and/or denaturing gradient gel
electrophoresis (DGGE), followed by direct sequencing of samples with differ-
ent banding patterns. Sequence variations were checked by restriction fragment
length polymorphism (RFLP).
Results: In one DCM patient presenting with heart failure we identified a hemizy-
gous missense mutation in the coding sequence of the X-chromosomal itgb1bp2
gene (c.938C>G). The mutation resulted in the substitution of glycine for alanine
in codon 312 (A312G). A heterozygous variant of this mutation could be detected
in a female family member whereas in four family members as well as in the co-
hort of healthy blood donors the mutation was absent.
Summary and conclusion: In our DCM study group we identified a single mis-
sense mutation in the gene encoding melusin, while there was no detectable
mutation the healthy control group. The point mutation resulted in an amino-acid
exchange in the highly conserved carboxy-terminal fragment of melusin, which
may have functional relevance for the pathogenesis of the disease. Our study
demonstrates that the human melusin gene may be a new candidate gene for the
pathogenesis of DCM. Further analysis of additional family members as well as
functional studies of the mutation are in progress.

P1680 Genetics of dilated cardiomyopathy: novel mutations
in the RNA-binding motif protein 20 gene (RBM20)

A. Perrot1, B. Kherad2, M.G. Posch3, W. Haverkamp2, C. Oezcelik2.
1Charite - Campus Berlin Buch/Experimental & Clinical Research
Center, Berlin, Germany; 2Charite - Campus Virchow-Klinikum,

Department of Cardiology, Berlin, Germany; 3German Heart Center Berlin,
Berlin, Germany

Introduction: Dilated cardiomyopathy (DCM) can have an acquired or genetic
etiology. It is well known that the genetic form of the disease is heterogenous.
More than 20 different genes have been shown to cause familial DCM. Affected
are different cellular compartments of the cardiomyocyte like the sarcolemma and
the membrane of the nucleus as well as the sarcomere and the cytoskeleton.
RBM20, encoding the RNA-binding motif protein 20, is a key regulator of gene
splicing highly expressed in the heart. Recently, it has been established as a
novel disease gene with a mutational hotspot in exon 9.
Methods: To further evaluate the role of RBM20 in DCM pathogenesis, we retro-
spectively evaluated a cohort of 120 unrelated patients with idiopathic DCM. The
DNA of the patients was systematically analyzed in exon 9 of RBM20 using PCR
and direct sequencing (ABI Dye Terminator chemistry).
Results: In total, we detected three different heterozygous missense mutations
(Ser635Ala, Arg636Ser, Ala818Ser) in three unrelated patients. These genetic
variants were excluded in 260 control alleles from individuals without cardiomy-
opathy. While the mutation Arg636Ser is known, the mutations Ser635Ala and
Ala818Ser are novel ones. The exchanged aminoacids show different physio-
chemical properties (non-conservative exchange). The aminoacids of codons 635
and 636 are highly conserved in different orthologs (from mouse to zebrafish).
They are located in the arginine/serine (RS)-rich domain which is predicted to be
involved in interaction with other spliceosome proteins. All three patients suffered
from a severe DCM with arrhythmias. Two patients had an ICD implanted. This
phenotype is in concordance with the clinical data published recently.
Conclusions: We have confirmed the mutational hotspot in the RS-rich domain
of RBM20 and an interestingly homogenous phenotype of the mutation carriers.
We could expand the RBM20 mutation spectrum in DCM by detection of two
novel mutations (one outsite the RS-rich domain). Our results further emphasize
the role of RBM20 in the etiology of dilated cardiomyopathy.

P1681 Increased oxidative stress contributes to
cardiomyocyte dysfunction in Fabry disease
cardiomyopathy

C. Chimenti1, E. Vulpis1, G. Cudemo2, M. Tafani3 , L. Villanova3,
R. Verardo1, M.A. Russo3, A. Frustaci1. 1Sapienza University,
Department of Cardiovascular, Respiratory, Nefrologic and

Geriatric Sciences, Rome, Italy; 2INMI L. Spallanzani, Laboratory of Cellular
and Molecular Cardiology, Rome, Italy; 3Sapienza University, Department of
Experimental Medicine, Rome, Italy

Purpose: Cardiac dysfunction in Fabry disease (FD), an X-linked lysosomal de-
ficiency of alpha-galactosidase A, is associated with myofilament proteins degra-
dation and dysfunction. Aim of the study is to determine whether an imbalance
of myocardial nitric oxide (NO) production with increase in oxidative stress con-
tributes to cardiomyocyte dysfunction in FD cardiomyopathy.
Methods: Myocardial tissue from 20 patients with FD (14 M, 44.8±13.4 years)
and 20 sex and age matched controls was investigated for the expression of
iNOS, eNOS, and nitrotyrosine by immunohistochemistry. Intensity of immunos-
taining was semiquantitatively evaluated as absent (grade 0), mild (grade 1), mod-
erate (grade 2) and strong (grade 3). Oxidative damage to DNA was investigated
by immunostaining for 8-hydroxydeoxyguanosine (8-OHdG). Western blot analy-
sis for iNOS and nitrotyrosine was performed on frozen samples.
Results: iNOS and nitrotyrosine expression was increased in patients with FD
compared with controls (2.5±0.7 vs 0.2±0.4 for iNOS and 2.0±0.4 vs 0.1±0.1 for
nitrotyrosine), while eNOS was similarly expressed. Eight-OHdG expression was
increased in cardiomyocyte nuclei of FD patients. Western blot analysis showed

Immunostaining for iNOS in FD and controls.

an increase in cardiomyocyte protein nitration. In female patients a patchy distri-
bution of positive immunostaining was observed (panel A, iNOS immunostaining)
while in male patients the cardiomyocytes stained homogeneously (panel B) com-
pared with negative immunostaining of controls (panel C).
Conclusions: FD cardiomyopathy is characterized by cardiomyocyte NO over-
production with oxidative stress, protein nitration and DNA damage, resulting in
cell dysfunction. Therapeutic options with selective NOS inhibitors and antioxi-
dants might improve cell function.

P1682 Protein studies of desmoplakin mutations in patients
with arrhythmogenic right ventricular cardiomyopathy
(ARVC) and the Carvajal syndrome

T.B. Rasmussen1 , J. Hansen2, P.H. Nissen3, J.M. Palmfeldt2,
S. Dalager4, U.B. Jensen5, H.K. Jensen1, U.B. Baandrup6,

P.G. Bross2, J. Mogensen1 . 1Aarhus University Hospital, Department of
Cardiology, Aarhus, Denmark; 2Aarhus University, Institute of Clinical Medicine,
Research Unit for Molecular Medicine, Aarhus, Denmark; 3Aarhus University
Hospital, Department of Clinical Biochemistry, Aarhus, Denmark; 4Aarhus
University Hospital, Department of Pathology, Aarhus, Denmark; 5Aarhus
University, Institute of Human Genetics, Aarhus, Denmark; 6Aalborg University,
Centre of Clinical Research, Vendsyssel Hospital, Hjørring, Denmark

Purpose: Several desmoplakin (DSP) mutations have been identified in ARVC
and Carvajal syndrome patients. The impact of DSP mutations on disease devel-
opment is largely unknown not least due to difficulties in obtaining cardiac tissue
for protein investigations. DSP protein is abundantly expressed in both heart and
skin tissue. Therefore, we aimed to investigate the expression of wildtype DSP
(wtDSP) and mutated DSP (mtDSP) protein variants in skin tissue from individu-
als with DSP mutations.
Methods: DSP protein expression in keratinocytes cultured from skin samples
was investigated by immunoblotting and mass spectrometry. Immunohistochemi-
cal DSP protein staining was made on myocardial and epidermal biopsy material.
Results: ARVC patients having additional desmosomal gene variants expressed
higher levels of mtDSP protein in comparison to healthy relatives carrying a single
DSP mutation only (table). A Carvajal patient carrying a homozygous mutation ex-
pressed high levels of truncated DSP protein in contrast to healthy heterozygous
relatives, who expressed very low levels of mtDSP. No differences in DSP protein
localisation in myocardial and epidermal biopsies were observed by immunohis-
tochemistry.

Investigated desmoplakin mutations

Phenotype DSP genotype Additional desmosomal Total DSP protein * mtDSP vs.
gene variants expression* wtDSP protein

Healthy V30M / wt – Normal 32% / 68%
ARVC V30M / wt DSG2: R46Q / wt Normal 47% / 53%
Healthy K323_E324del / wt – Reduced 0% / 100%
ARVC K323_E324del / wt PKP2: T526M / wt Reduced 19% / 81%
Healthy S2594fsX8 / wt – Reduced 5% / 95%
Carvajal S2594fsX8 / S2594fsX8 – Normal 100% / 0%

Abbreviations: DSP, desmoplakin; DSG2, desmoglein-2; PKP2; plakophilin-2; wt, wildtype. *Com-
pared with DSP expression in wt controls.

Conclusion: Patients with ARVC or Carvajal syndrome carrying DSP mutations
incorporate mtDSP protein into desmosomes. MtDSP protein was higher ex-
pressed in individuals having additional gene variants compared with single muta-
tion carriers, who remain healthy despite low levels of wtDSP protein expression.
This suggests a modifying role for co-existing sequence variants and indicate
that isolated DSP haploinsufficiency is tolerated. In conclusion, we speculate that
mtDSP protein destabilises desmosomal function and contributes to pathogene-
sis in ARVC and the Carvajal syndrome.
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P1683 SCN5A mutations and echocardiographic findings

M.J. Oliva Sandoval1, F.J. Francisco Javier Lacunza2 , E. Esperanza
Garcia-Molina3, F. Francisco Ruiz3, M. Maria Sabater3, P. Pedro
Martinez3, J.R. Juan Ramon Gimeno2, G. Gonzalo De La Morena2,
F. Francisco Canizares3, M. Mariano Valdes4. 1Hospital Universitario

Virgen de la Arrixaca, Murcia, Spain; 2University Hospital Virgen de la Arrixaca,
Department of Cardiology, Murcia, Spain; 3Hospital Universitario Virgen de la
Arrixaca, Departament of Clinical Analysis, Murcia, Spain; 4Universidad de
Murcia, Murcia, Spain

Background: Mutations in the human cardiac sodium channel alpha-subunit
gene (SCN5A) are involved in the pathophysiology of cardiac arrhythmias (Bru-
gada syndrome (BS), Long QT syndrome (LQTS), cardiac conduction defects
and idiopathic ventricular fibrillation), cardiomyopathies (dilated cardiomyopa-
thy (DCM) and left ventricular non-compaction (LVNC) and other cardiac struc-
tural abnormalities. We aim to evaluate echocardiographic findings in carriers of
SCN5A variants.
Methods: Sequencing of SCN5A gene was performed in 103 patients diagnosed
with BS (93,89%), LQTS (8, 8%) and cardiac arrest or ventricular arrhythmias in
(3, 3%). SCN5A mutations/variants (3 families G1743R and 1 family each R27H,
S524Y, R620H, V728I, E901K, E1032K, E1151stop and N1443S) were identi-
fied in 11 unrelated probands after excluding known polymorphisms. Echocardio-
graphic findings from both probands and relatives from these 11 families were
analysed. Echocardiograms from carriers (34, 65%) and non-carriers (18, 35%)
were compared.
Results: 52 individuals (ind.) from 11 different families (mean 4.7 ind. per family)
comprised the study population. Reason for SCN5A study was BS in 9 families
(39 ind.), cardiac arrest in 1 (5 ind.) and ventricular arrhythmias in 1 (8 ind.). 12
(23%) ind. had echocardiographic abnormalities. 3 ind. had DCM (all from the
same family, all carriers), 3 had left ventricular hypertrophy (from 3 different fam-
ilies, all carriers of SCN5A mutations, 2 with G1743R, 1 with E901K), 2 had left
ventricular hypertrabeculation (both from same family and carriers of the same
mutation S524Y), 1 had right ventricular dilatation (carrier of G1743R), 4 had
significant valvular disease (3 aortic regurgitation and 1 tricuspid regurgitation,
3 of them carriers). 2 out of the 3 patients with aortic regurgitation had signifi-
cant aortic and left ventricular dilatation (both carriers of R620H). 1 non-carrier
had subaortic membrane and another non-carrier had anterior scar from an old
myocardial infarction. 10 (26%) of carriers had echocardiographic abnormalities
versus 2 (11%) non-carriers (p=0.1).
Conclusion: Structural abnormalities seems to be particularly frequent in SCN5A
carriers. Chamber dilatation, left venticular hypertrophy, left ventricular non-
compaction and valvular disease have been demonstrated in our series. Larger
and multicentre registries are needed to appropriately address this observation.

P1684 A novel mutation in alpha-actinin-2 responsible for
hypertrophic cardiomyopathy identified by massively
parallel next generation sequencing

F. Girolami1, M. Iascone2, S. Bardi1, L. Berti1, L. Pezzoli2,
K. Baldini3, B. Tomberli3, E. Servettini3, F. Torricelli1, F. Cecchi3.

1Careggi University Hospital, Genetic Unit, Florence, Italy; 2Hospital Riuniti of
Bergamo, Bergamo, Italy; 3Careggi University Hospital, Florence, Italy

Objectives: Aim of the present study was to evaluate the capacity of sequence
enrichment and next generation sequencing (NGS) to successfully identify mu-
tations in a large family with an atypical variant of hypertrophic cardiomyopathy
(HCM) which proved negative to standard Sanger sequencing of the eight princi-
pal sarcomeric genes.
Background: Sequence capture target enrichment and massively parallel NGS
might be particularly advantageous in testing for genetically heterogeneous
hereditary conditions, such as HCM. Current diagnostic evaluation proceeds by
sequencing a large number of genes, based mainly on the relative frequency of
the mutations. In more than 35% of patients, the pathogenic mutation is unknown
even after very extensive and expensive molecular testing.
Methods and results: We designed a custom in-solution SureSelect enrichment
system covering 36 genes. The genes were chosen based on reports of iden-
tified mutations in at least one patient. We tested the proband, an 82 year-old
man with a mild, asymmetric LV hypertrophy localized to the apex, marked bi-
atrial dilatation, restrictive LV filling patter and juvenile onset of atrial fibrillation.
After the run on GAIIx and bioinformatics analysis, three variants were iden-
tified: TTNchr2:17918115C>T; p.Arg13823Gln ACTN2 chr1:234961223T>C;
p.Met228Thr and MYH3 chr11:47313204C>G; p.Ala1198Thr. Of these, only
ACTN2 chr1:234961223T>C; p.Met228Thr co-segregated with the disease man-
ifestations (mostly juvenile onset of atrial arrhythmias and atrial dilatation in the
proband’s pedigree (figure down). This novel variant was absent in 300 healthy
controls and produced a change in a highly conserved residue among species
and isoforms.
Conclusions: This is the first study that showed the feasibility of using genomic
enrichment by sequence capture followed by NGS to investigate genetic causes
of HCM. Such strategy allows simultaneous, efficient and low-cost sequencing of
all genes implicated in a particular genetic disorder, with potential implications for
other monogenic cardiovascular disorders.

P1685 Characterization of gene mutations in hypertrophic
cardiomyopathy with evidence of “end-stage”
progression: a multicentric study of 161 patients

E. Biagini1, M.I. Parodi2, G. Frisso3, F. Girolami4, M. Iascone5,
C. Autore6, G. Limongelli7, F. Mingardi1, P. Spirito8, I. Olivotto9.

1Institute of Cardiology, S. Orsola-Malpighi University Hospital, Bologna,
Italy; 2Human Genetic Laboratory, Galliera Hospital, Genoa, Italy; 3Dipart.
di Biochimica e Biotecnologie Mediche,Università Federico II - CEINGE-
Biotecnologie Avanzate, Naples, Italy; 4Unit for Genetic Diagnosis, Careggi
University Hospital, Florence, Italy; 5Lab Genetica Molecolare - USSD LGM,
Ospedali Riuniti, Bergamo, Italy; 6Sapienza University of Rome, Sant’Andrea
Hospital, 2nd Faculty of Medicine, Division of Cardiology, Rome, Italy; 7Second
University of Naples - Monaldi Hospital, Department of Cardiology, Naples,
Italy; 8Divisione di Cardiologia, E.O Ospedali Galliera, Genoa, Italy; 9Careggi
University Hospital, Department of Cardiology, Florence, Italy

Purpose: A minority of patients with hypertrophic cardiomyopathy (HCM) exhibit
rapid progression of left ventricular dysfunction and symptoms over the years,
reaching a condition generally known as "end-stage" (about 5-10% of tertiary
referral center cohorts). Such condition carries an ominous prognosis due to heart
failure and sudden arrhythmic death. Little is known regarding the prevalence and
type of genetic mutations in HCM patients with end-stage disease. Therefore, aim
of the present study was to assess the genotype of a large cohort of patients with
end-stage HCM undergoing comprehensive mutational screening (11 genes) in
Italian referral centers.
Methods: One-hundred and sixty HCM patients, since 1980, consecutively found
to have an left ventricular ejection fraction <50% (end-stage) underwent complete
sequencing of 8 sarcomere protein genes (MYH7, MYBPC3, TNNI3, TNNT2,
TPM1, MYL2, MYL3, and ACTC) and 3 metabolic genes (GLA, PRKAG2, and
LAMP2) implicated in idiopathic cardiac hypertrophy.
Results: 136 mutations (26 novel - 19%) were identified in 107 patients (67%);
mutations occurred predominantly (>65%) in MYH7 and MYBPC3. Eighty-three
patients (52%) had single mutations (39 MYBPC3, 26 MYH7, 10 TNNI3, 3
TNNT2, 2 TPM1, 2 MYL2, and 1 MYL3). Twenty-four patients (15%) had complex
genotypes characterized by had double-gene mutation heterozigosity (n=8; 5%),
compound heterozigosity (n=11;7%), and triple mutations (5;3%). LAMP gene
mutations were only identified in 2 patients who also had sarcomeric mutations
(in MYL3 and TNTT2, respectively): both were novel. No significant differences
with regard to clinical and echocardiographic variables at baseline were found be-
tween patients with or without identified mutations. However, a higher prevalence
of positive mutation was found in patients with family history of HCM compared to
patients with sporadic HCM (68% vs 51%, p=0.04). Among patients with sporadic
HCM, prevalence of HCM-related death was more frequent in genotype positive
individuals compared to negative (51% vs 27%, p=0.05).
Conclusions: Sarcomeric mutations were highly prevalent in patients with end-
stage HCM, although not qualitatively dissimilar from those found in unselected
HCM populations. Complex genotypes characterized by double or triple mutations
were frequent in this cohort, suggesting that, genetic screening may play a role in
the identification of HCM patients at risk of disease progression.

P1687 Mutations in left ventricular non compaction

A. Rodriguez1, M. Ortiz1, R. Barriales-Villa1, X. Fernandez2 ,
D. Garcia1, M. Perez3, E. Alvarez3, L. Cazon3, A. Castro-Beiras1,
L. Monserrat1 . 1Complejo hospitalario universitario de A Coruña,
La Coruña, Spain; 2Red de Investigaciones Cadiovasculares

(RECAVA), A Coruña, Spain; 3Institute of Biomedical Investigation (Research), A
Coruna, Spain

Background and objective: Left ventricular non compaction (LVNC) has recently
been classified as a primary cardiomyopathy with a genetic origin. LVNC is mor-
phologically characterized by a severely thickened, 2-layered myocardium, nu-
merous prominent trabeculations, and deep intertrabecular recesses. This study
sought to evaluate the hypothesis that there is a shared molecular etiology of
LVNC and other cardiomyopathies
Methods: Cohort-based study including 46 families with LVNC and 101 affected
patients (37 families in which the index case had been diagnosis of LVNC and
another 9 families in which the proband had another diagnosis but LVNC was
present in a relative). Mutation screening was performed with genomic DNA
samples from 39 families in 15 genes (MYH7, MYBPC3, TNNT2, TPM1, ACTC,
MYH6, MYL2, MYL3, MYLK2, MYO6, PRKAG2, TCAP, TNNC1, TNNI3 and TTN).
Results: Mean age at diagnosis was 36.5±18 years old, with a wide range (5-
73). 42% were women. 60% of cases presented as a familial disease. 20 families
(71.4%) presented mixed phenotypes (relatives with either hypertrophic or dilated
cardiomypathy). We identified a definitive or very probable disease causing mu-
tation in 40% of the patients (87% of them in cases that LVNC presented as a
familiar disease and only 13% of them in cases that LVNC presented as a spo-
radic disease), with 11 different mutations in four genes, six different mutations
in MYH7 (G181R, G716R, G771-L773delGLL, A1128T, E1752del, M1840I), 3 in
MYBPC3 (R273C, A833T, P873L), 1 in ACTC (E101K) and 1 in LMNA (R190W).
Conclusion: LVNC is predominantly a familiar condition and shows high intrafa-
milial phenotypic variability. LVNC is within the diverse spectrum of myocardial
diseases caused by sarcomere protein gene defects. The profitability of a genetic
study in patients with familiar LVNC is high.
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P1688 Exercise capacity predicts prognosis in anderson
fabry disease

K. Shah1, C. Coats2, C. O’Mahony2, M. Cardona2, A. Garcia2,
E. Murphy3, R. Lachmann3, D. Hughes4, A. Mehta4, P.M. Elliott2.
1University College London Medical School, London, United

Kingdom; 2The Heart Hospital, London, United Kingdom; 3University College
London, London, United Kingdom; 4Royal Free & University College London
Medical School, London, United Kingdom

Purpose: To determine the clinical and prognostic significance of exercise limita-
tion in patients with Anderson Fabry disease (AFD).
Methods: 193 patients (age 43±14.5 years, 50% male) underwent cardiopul-
monary exercise testing, ECG and echocardiography. Disease severity was as-
sessed using the Mainz Severity Score Index (MSSI). Exercise limitation was de-
fined as peak oxygen consumption (VO2) <70% predicted for age, gender and
height. Patients were followed for 4.8±2.8 years (Range 0 to 14.7 years).
Results: Peak VO2 was 23.3±7.2 ml/min/kg (range 9.2 to 46.5); 74 patients
(38.1%) had a peak VO2 <70% of predicted. Those with impaired exercise ca-
pacity were male, had higher MSSI scores, larger left atria and LV mass (Figure
1). 11 patients died during follow-up. Peak VO2 <70% was associated with higher
all cause mortality (Figure 2, p=0.034).

Table showing differences between those with normal (peak VO2 ≥70% of predicted) and im-
paired (peak VO2 <70% of predicted) exercise capacity

Impaired exercise capacity Normal exercise capacity Significance
N=74, Mean ± SD N=119, Mean ± SD

MSSI 25±13 19±10 p<0.05
Age (years) 44±16 42±14 NS
Left atrial diameter (mm) 39±8 37±6 p<0.05
Ejection fraction (%) 61±10 63±7 NS
Left ventricular mass index 124±56 107±39 p<0.05
Male N=45 (61%) N=51 (43%) P<0.05

Figure 2. Kaplan-Meier Survival graph.

Conclusion: Exercise limitation is common in AFD and is a predictor of long-term
survival.

P1689 The prevalence and characterization of left ventricular
crypts in asymptomatic hypertrophic cardiomyopathy
mutation carriers

W.P. Brouwer1, T. Germans1, M.C. Head1, K. De Boer1,
A.C. Houweling2, A.M. Beek1, I. Christiaans3, J. Van Der Velden4,

A.A.M. Wilde3, A.C. Van Rossum1. 1VU University Medical Center, Department
of Cardiology, Amsterdam, Netherlands; 2VU University Medical Center,
Department of Medical Genetics, Amsterdam, Netherlands; 3Academic Medical
Center, Department of Cardiology at the University of Amsterdam, Amsterdam,
Netherlands; 4VU University Medical Center, Department of Physiology,
Amsterdam, Netherlands

Purpose: In a small group of asymptomatic mutation carriers of hypertrophic car-
diomyopathy (HCM), we previously described morphological abnormalities before
the development of left ventricular (LV) hypertrophy. Using cardiovascular mag-
netic resonance imaging (CMR), we demonstrated sharp-edged, abrupt invagi-
nations of the inferoseptal LV wall ("crypts"), while none were found in age and
gender matched controls. The aim of this study was to determine the prevalence
and localization of LV crypts in a large group of asymptomatic HCM mutation
carriers with the use of a tailored CMR imaging protocol.
Methods: A total of 56 genotyped asymptomatic relatives of HCM index patients
underwent CMR imaging at a 1.5-Tesla (Magnetom Avanto or Sonata, Siemens,
Erlangen, Germany). The majority of carriers harboured a founder mutation in the
MYBPC3 gene (50/56, 89%). The remainder carried a TPM1 mutation. Standard
long- and short axis cine images (with typical image resolution of 1.3*1.6mm)
were acquired with complementary modified two-chamber cines to visualize in-
feroseptal LV crypts. Based on predefined criteria, crypts were characterized ac-
cording to their location and prevalence.
Results: The majority of carriers (39/56, 70%) displayed crypts, located at the
basal and mid inferoseptum. Crypt-positive carriers often showed multiple crypts
(32/39, 82%). Notably, four or more crypts were detected in 13/39 (33%) of pa-
tients. Intra- and interobserver analyses showed an excellent reproducibility in
scoring the presence of crypts on the CMR images, with κ-values of 0,95 and
0,92 respectively.

Conclusions: Left ventricular crypts are frequently seen in a large group of
asymptomatic HCM carriers with various sarcomeric mutations. Crypts in HCM
mutation carriers occur at the inferoseptum and typically appear clustered. It is
important to further study the role of the crypts in the clinical course of HCM.

P1690 Cardiac microvascular dysfunction in anderson-fabry
disease: a dipyridamole PET-based study in a cohort
of male and female patients

B. Tomberli1, R. Sciagra’2, I. Olivotto1, F. Girolami3, A. Morrone4,
F. Cecchi1. 1Careggi University Hospital, Referral Center for

Cardiomyopathies, Florence, Italy; 2Careggi University Hospital, Department of
Nuclear Medicine, Florence, Italy; 3Careggi University Hospital, Unit for Genetic
Diagnosis, Florence, Italy; 4Metabolic Unit, Department of Pediatrics, Meyer,
Florence, Italy

Anderson Fabry disease (AFD) is an X-linked lisosomal disease, caused by defi-
ciency of the enzyme α-galactosidase A. It is a multisystem disorder and cardiac
involvement is frequent, with left ventricular hypertrophy (LVH),hypertrophic car-
diomyopathy (HCM), heart failure, sudden death. Cardiac microvascular dysfunc-
tion (CMD) was described in a small cohort of male AFD patients with LVH, by
myocardial Pet after adenosine infusion. However no data exist in females and in
patients without LVH.
Purpose: CMD evaluation is based on measurement of myocardial blood flow
during dipyridamole induced hyperemia (Dip-MBF) by myocardial PET. We eval-
uated CMD and its relationship with clinical and genetic data in a cohort of males
and females with AFD.
Methods: The study cohort comprised 23 patients (11M, 12F; mean age 53±14
years) who underwent ECG, echocardiography and PET. LVH and HCM were
defined by maximal LV wall thickness on Echo ≥13 mm and ≥15mm, respec-
tively. CMD was defined by Dip-MBF <3 ml/g/min and severe CMD by DipMBF
<1,1ml/g/min.
Results: ECG signs of LHV were present in 12 (52%) patients. By Echo, LVH
was detected in 2 (9%) and HCM in 15 (65%) patients. Mean maximal LV wall
thickness was 17±6 mm (range 8-29 mm). TDI septal e’ values were normal in
7 (30%) patients, including 3 with HCM. Dip-MBF was reduced in all patients
(mean Dip-MBF=1,7 ml/g/min; range 0,86-2,75) and there was no difference be-
tween males and females (1,5 vs 1,9; p ns). Dip-MBF was also reduced in 6
(26%) patients without ECG or Echo signs of LVH. Severe CMD was detected
in 4 (17%) patients, 3 males with HCM and 1 female with LVH. A significant in-
verse relationship between Dip-MBF and LV maximal wall thickness (R2=0,64;
p<0,01) and between Dip-MBF and age (R2=0,4; p<0,05) was found only in
males. The Ans215Ser mutation was identified in 9 (40%) patients, who showed
more severe CMD compared to those with other mutations (1,3 vs 1,9ml/g/min;
p<0,01).
Conclusions: CMD is present and is the earliest sign of cardiac involvement in
all patients with AFD, including females and those without ECG or Echo signs of
LVH or HCM. In males the severity of CMD is directly correlated with age and
maximal LV wall thickness. CMD is more severe in patients with Ans215Ser mu-
tation. Further studies are necessary to determine the impact of CMD on patients
outcome and whether medical treatment, including ERT, may improve CMD.

P1691 Variability of clinical expression in Danon’s
cardiomyopathy

A. Anastasakis1 , H. Michelakakis2, P. Manta3, A. Antonakopoulos1 ,
E. Sevdalis1, X. Kotsaka1, N. Protonotarios1, C. Stefanadis1.
1Hippokration Hospital, University of Athens, 1st Department of

Cardiology, Athens, Greece; 2Aghia Sophia Children’s Hospital, Athens, Greece;
3Eginition Hospital of Athens, Athens, Greece

Purpose: Danon disease (DD) usually mimics severe hypertrophic cardiomyopa-
thy (HCM). Natural history and phenotypic expression of this disease is incom-
pletely resolved. The aim of the study was to determine the prevalence, clinical
outcome, and phenotypic expression of DD among HCM patients (pts).
Methods: We evaluated 600 HCM pts trying to identify DD pts among them. A
detailed clinical evaluation, histochemical analysis of the peripheral muscles and
molecular genetic analysis was performed in 28 pts with the clinical suspicion of
DD, like severe LVH in early age, ECG (pre excitation sign, premature conduction
disease), peripheral muscle or liver function abnormalities, learning or speaking
difficulties and suitable mode of inheritance.
Results: Three pts (A, B and C) among the 600 HCM pts fulfilled the clinical,
histochemical and genetic criteria for DD (0.5%). Phenotypic expression, clinical
course and outcome were prospectively assessed in those 3 young male pts with
defined LAMP2 mutations, from the time of diagnosis (age 1, 9 and 7 years old
for each patient, respectively) to October 2010. The mean (SD) follow-up was 12
(5.5) years (range 6-17years). During adolescence, two of the studied pts (A and
B, brothers) developed left ventricular systolic dysfunction (ejection fraction 20%
and 25% respectively), cavity enlargement, as well as particularly adverse clini-
cal consequences, including arrhythmias and progressive refractory heart failure
which led to death for patient A and successful transplantation for patient B (he is
still alive and well 6 years after transplatation). Severe left ventricular hypertrophy
(LVH) was identified from their childhood (maximum thickness, 35mm and 25mm,
respectively). Their mother died suddenly at 28yrs old due to "HCM". It is of inter-
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est that the third patient (C) at 7 years old revealed specific ECG abnormalities,
peripheral myopathy and mild learning and speaking problems, but no structural
expression of heart disease. At the age of 10yrs, mild LVH was expressed. Since
then, he remains stable (15yrs old). There is no family history of sudden cardiac
death or HCM. In all 3 pts, a ventricular pre-excitation pattern at study entry was
associated with markedly increased voltages of R-wave or S-wave and deeply in-
verted T-waves. The two more severely affected pts (A and B) had a novel LAMP2
point deletion lying in exon 5. The LAMP2 mutation carried by patient C is an al-
ready reported mutation (c.928G>A).
Conclusions: The phenotypic variability of our cases prevent from determining a
clear-cut genotype-phenotype correlation regarding Danon disease.

P1692 Expanding the cardiac phenotypes of laminopathies:
novel LMNA mutations in two patients with left
ventricular noncompaction before ventricular systolic
dysfunction

N. Botto1, M. Fontana1 , S. Vittorini1, M.G. Colombo1, S. Manfredi1,
M.G. Andreassi2. 1Fondazione G.Monasterio CNR-Regione Toscana, Massa,
Italy; 2CNR Institute of Clinical Physiology, Massa, Italy

Background: Mutations in lamin A/C (LMNA) gene are responsible for dilated
cardiomyopathy (DCM) with or without conduction system disease and a high
risk of cardiac dysrhythmia and sudden death.
However, recent clinical and experimental evidence suggest that more heteroge-
neous cardiac phenotypes may be associated to LMNA mutations.
Aim: To investigate the prevalence of LMNA gene defects in patients presenting
heritable cardiomyopathy with different cardiac phenotypes.
Methods: The study comprised 23 unrelated patients with familial DCM (n=16),
left ventricular noncompaction (LVNC) (n=3) and conduction system disease
(n=4). All patients were screened for mutations by direct sequencing of all cod-
ing regions and intron-exon boundaries of the LMNA gene (CEQ 8800 Beckman
Coulter, Germany).
Results: The frequency of mutations in familial DCM was 2/16 (12.5%), with two
new missense mutations identified (D461Y and R189W) both associated with
conduction system disease. Two novel missense mutations in exon 1 of LMNA
gene were identified in 2/3 (66.7%) of patients with LVNC: the K117R mutation
was present in a proband with LVNC who underwent to ICD implantation for con-
duction system disease, while the R110S was present in a subject with LVNC and
mild ventricular systolic dysfunction. Moreover, a known disease-causing variant
(R190W) was identified in a patient with conduction system disease in absence
of a significant dilatation of left ventricle. All new mutations were absent in 100
control subjects.
Conclusions: Our data showed that lamin A/C gene mutations may occur in
isolated left ventricular noncompaction and in patients without DCM or before the
development of severe left ventricular dysfunction.

P1693 Myocardial structural alteration and segmental
dysfunction in hypertrophic cardiomyopathy mutation
carriers without phenotype expression

K.H. Yiu1, D. Atsma1, T.G. Witkowski1, S.H. Ewe1, D. Auger1,
M. Joerink2, E.E. Van Der Wall1, M.J. Schalij1, J.J. Bax1, N. Ajmone

Marsan1. 1Leiden University Medical Center, Department of Cardiology,
Leiden, Netherlands; 2Leiden University Medical Center, Department of Human
Genetics, Leiden, Netherlands

Introduction: Familial screening of hypertrophic cardiomyopathy (HCM) patients
may identify asymptomatic mutation carriers without HCM phenotype, i.e. appar-
ently normal echocardiogram and normal electrocardiography. The aim of the
present study was to evaluate whether myocardial structural alterations and sub-
tle myocardial dysfunction could be detected in this group of patients.
A total of 16 HCM families with an identified pathogenic mutation were studied and
43 patients (52±16 yrs, 74% male) with phenotype expression (Mut+/Phen+) and
44 (37±14yrs, 46% male) patients without phenotype expression (Mut+/Phen-)
were observed. In addition, 25 normal control subjects, matched for age and gen-
der with the Mut+/Phen- group were recruited for comparison. All subjects under
went transthoracic echocardiogram for the evaluation of conventional parame-
ters,myocardial structural alteration by calibrated integrated backscatter (cIBS)
and global and segmental longitudinal strain by speckle tracking analysis.
Results: Majority of patients (70%) had one of the Dutch founder mutations
in the Myosin binding protein C gene. All 3 groups had similar LV dimensions
and ejection fraction (EF). The anteroseptal cIBS of Mut+/Phen+ was higher
than Mut+/Phen- patients (-14.2±4.8 vs. -16.9±2.9 dB, p<0.01), suggesting a
greater myocardial structural alteration in the segment most frequently involved
by LV hypertrophy. Moreover, Mut+/Phen- group anteroseptal cIBS was signifi-
cantly higher than controls (-22.6±2.9 dB, p<0.01).
Global (-16.6±4.3%, p<0.01) and segmental anteroseptal strains (-9.1±4.5%,
p<0.01) were most impaired in Mut+/Phen+ patients as compared to the other
two groups. Although the global strain was similar betweenMut+/Phen- group and
controls (-21.2±2.4 vs. -21.3±1.3%, p=ns), anteroseptal strain value was more
impaired in the Mut+/Phen- group (-14.5±4.1%, p<0.01) as compared to controls
(-19.9±2.9%, p<0.01). A combination of > -19.0 dB anteroseptal calibrated IBS
and > -18.0% anteroseptal strain had asensitivity of 100%, a specificity of 74%,

a positive predictive value of 100% and a negative predictive value of 66% in
differentiating Mut+/Phen- group from controls.
Conclusion: Despite normal LV dimensions and EF and normal wall thickness,
patients with HCM+/Phen- exhibited a significantly higher myocardial structural
alteration and impaired segmental strain in the anteroseptal region as compared
to controls. Moreover, the use of cIBS and segmental strain can accurately differ-
entiate Mut+/Phen- patients from controls.

P1695 High prevalence of myocardial structural
abnormalities by cardiac magnetic resonance in
asymptomatic patients with lamin A/C mutations

M. Fontana1 , A. Barison1, R. Poletti1, G. Ricci2, V. Positano1,
N. Botto1, G. Sicialiano2, M. Lombardi1 , M. Emdin1, P.G. Masci1.

1Gabriele Monasterio Foundation-CNR Region Toscana, Pisa, Italy; 2Department
of Neurology, Universisty of Pisa, Pisa, Italy

Purpose: Early detection of myocardial disease is warranted in subjects with
lamin A/C mutations (LMNAm). Sudden death may be the first clinical manifesta-
tion, independently of dilated cardiomyopathy (DCM). Our aim was to assess my-
ocardial structural involvement in asymptomatic LMNAm carriers using contrast-
enhanced cardiac magnetic resonance (CMR).
Methods: Fifteen LMNAm carriers (4 probands, 6 males, age 43±17 years,
all NYHA class I) underwent a complete clinical, echocardiographic, biohumoral
evaluation and contrast-enhanced CMR. Thus were compared to 15 healthy con-
trols (11 males, age 43±12 years). Late gadolinium enhancement (LGE) CMR
was used to detect replacement myocardial fibrosis whereas pre- and post-
contrast T1 mapping was used to quantified the T1 values myocardium and blood
pool. At steady-state gadolinium partition coefficient (GPC) was calculated and
used as an estimate of interstitial myocardial remodelling.
Results: At cine CMR LV end-diastolic volume was larger in LMNAm patients
than controls (86±16 vs 75±12 ml/m2, p=0.03) whereas LV ejection fraction was
similar between the two groups (62±8% vs 68±5%, p=NS). Three LMNAm pa-
tients (20%) showed mild LV systolic dysfunction (age 65±10 years, LV ejection
fraction <55%, mean 50±2%), as well as increased NT-proBNP plasma levels
(333, 42-943 ng/L, median, range), ventricular tachyarrhythmias (Lown class 4)
and myocardial LGE (1 patchy and 2 midwall pattern, involving 16±2% of LV
mass). Among the 12 LMNAm carriers with normal systolic function (age 43±17
years, LV ejection fraction 65±6%, NT-proBNP plasma levels 57, 26-94 ng/L),
3 patients (20%) still presented myocardial LGE (2 patchy, 1 midwall) involving
10±4% of LV mass. Overall, GPC was higher in LMNAm patients as compared
to controls (0.51±0.07 vs 0.47±0.04, p<0.001). Even after excluding LMNAm
patients with LGE (n= 6), GPC remained consistently higher in LMNAm patients
than controls (0.51±0.07 vs 0.47±0.04, p=0.001). Receiver-operating character-
istic analysis yielded a GPC cut-off = 0.48 for LMNAm (area-under-the curve:
0.769, 95% CI 0.583 to 0.954, p=0.012), with 87% sensitivity and 73% specificity.
Conclusions: In asymptomatic LMNAm carriers, replacement and interstitial my-
ocardial fibrosis may represent the early cardiac phenotypic expression, possibly
favouring life-threatening arrhythmias.

P1696 Yield of genetic testing in patients with familial vs.
non-familial idiopathic dilated cardiomyopathy

D.A. Garcia-Giustiniani1, X. Fernandez2 , M.F. Ortiz-Genga1,
R. Barriales-Villa1, I. Rodriguez3, L. Nunez1, E. Maneiro1,
M. Crespo-Leiro3, A. Castro-Beiras3, L. Monserrat3 . 1Institute of

Biomedical Investigation (Research), A Coruna, Spain; 2Network of Cooperative
Research in Cardiovascular Diseases (RECAVA), A Coruña, Spain; 3University
Hospital Complex A Coruna, A Coruña, Spain

Purpose: It has been estimated that 20% to 50% of idiopathic DCM cases are of
familial/genetic origin, generally with autosomal dominant inheritance, but infor-
mation about the efficiency of mutation screening is scarce.
Methods: We report the results of the ongoing genetic and familial study of 125
index cases with idiopathic DCM (mean age at diagnosis 44±20 years, 74%
males) followed-up in a single reference unit. DCM was considered "familial" when
there was at least one relative with DCM, according to previously established cri-
teria. The genetic study has included the screening by a Sequenom platform of
600 previously described mutations and the sequencing of LMNA in all the pa-
tients. Direct sequencing of 9 sarcomeric genes was performed in a minority of
patients.
Results: Familial DCM was present in 29 cases (23%). Till now we identified
a potentially pathogenic mutation in 21 cases (13%): 9 of 29 cases with familial
DCM (31%), and 12 of 96 cases (13%) with non-familial DCM (p=0.024). The ma-
jority of them were identified in MYH7 (45%), MyBPC3 (25%), and LMNA (20%).
Thirteen mutations had been previously described in association with either DCM
(LMNA: R190W, S573L; MYH7: I201T; TNNT2: R131W), HCM (MYH7: G716R;
MyBPC3: IVS23+1G>A, A833T, V771M and A627V) or both (MYH7: I736T,
R787H, T1019N and MYH6: A1004S). Five mutations had not been previously
described (LMNA:S22X, R349L; MyBPC3: P873L, E838Q and MYH7: A1128T).
We found two double and one compound heterozygote. Additionally, in two fam-
ilies with sporadic presentation of the disease in whom a known pathogenic mu-
tation was found, excessive alcohol consumption appeared to be a predisposing
factor to develop a more severe phenotype.
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Conclusion: The probability to identify a causal mutation was significantly higher
in patients with familial vs. non-familial idiopathic DCM, thus a complete familial
evaluation would be the first step and one of the conditions that could help to
improve the mutation screening efficiency in DCM.

P1697 Cardiac dysfunction in the course of nucleopathies

M. Marchel1, A. Madej2, J. Kochanowski1 , R. Piatkowski1,
R. Steckiewicz1, K.J. Filipiak1, I. Hausmanowa-Petrusewicz2,
G. Opolski1. 1Warsaw Medical University, Warsaw, Poland; 2Polish
Academy of Science, Warsaw, Poland

Background: Nucleopathy is a rarely occurring genetic disease with mutations in
nuclear proteins: lamin A/C and emerin. Phenotypic presentation is cardiomiopa-
thy with concominant musculoskeletal abnormalities with a high risk of sudden
cardiac death. The aim of the study was an analysis of clinical presentation, left
ventricular function and the risk of sudden cardiac death.
Methods: We prospectively observed 34 patients with genetically confirmed nu-
cleopathy (24pts with an X-linked inheritance [defect in the STA gene, emerinopa-
thy] and 10pts with an autosomal dominant form [defect in LMNA, laminopathy] for
mean time of 6,1 years. Echocardiography, ECG, tissue doppler, and natriuretic
peptides levels were measured in all patients as well as in 25 healthy volunteers
matched in terms of age, sex, and body mass.
Results: The mean age of first disease presentation was 27,1±11,6. 76% pre-
sented mostly benign peripheral muscle involvement. The mean LV ejection frac-
tion (EF) was 54,0±10,3% and 65,5±2,6 for nucleopathic pts and for controls
respectively (p<0,001). Significantly higher E/E’ (9,4±5,4 vs. 6,0±0,8; p=0,01)
in comparison to the controls were documented. NT-proBNP levels were signifi-
cantly higher in this group in comparison to the controls (159±227 vs. 41,1±31,5;
p=0,002). During observation 26% of pts presented HF symptoms, 15% had ven-
tricular arrhythmias, 44% atrial fibrillation/flutter. 62% had a pacemaker (6% ICD)
implanted because of advanced AV conduction defects, 15% suffered stroke and
9% sudden cardiac death.
Conclusions: Conduction defects requiring pacemaker implantation and
supraventricular arrhythmias are frequently present in nucleopathic pts and usu-
ally precede the occurrence of systolic dysfunction. Left ventricular systolic dys-
function (24%) as well as diastolic dysfunction (41%) are common in nucleopathic
pts and may be responsible for a high risk of sudden death.

P1698 High exercise-induced platelet reactivity in patients
with Anderson-Fabry disease

C. Smaldone1, M. Pieroni1, A. Camporeale1 , G. Scalone1,
A. Macchione1 , A. Zampetti2, C. Feliciani2, F. Bellocci1,
G.A. Lanza1, F. Crea1. 1Catholic University of the Sacred Heart,

Department of Cardiovascular Medicine, Rome, Italy; 2Catholic University of the
Sacred Heart, Institute of Dermatology, Rome, Italy

Purpose: Cerebrovascular events represent a major causeof disability in young
patients with Anderson-Fabry disease (AFD). However the pathogenesis of cere-
brovascular accidents in these patients is not fully understood and prevention,
besides enzyme replacement therapy (ERT), is empirically based on antiplatelet
drugs. We evaluated platelet function in patients with AFD without evidence of
coronary or carotid atherosclerosis.
Methods: Fifteen patients with genetically confirmed AFD (mean age 42, 6 F)
underwent treadmill exercise stress test (EST). Platelet reactivity was assessed
by flow cytometry at baseline and at peak EST, with and without ADP stimulation,
by measuring monocyte–platelet aggregate (MPA) formation (expressed as per-
centage of monocyte binding platelets) and CD41 platelet expression (assessed
as mean fluorescence intensity). All patients underwent carotid ultrasound and
coronary angiography to rule out carotid or coronary artery disease. Patients on
ERT were submitted to EST the day before drug infusion. Thirty healthy sex- and
age-matched subjects were studied as controls.
Results: Coronary angiography and carotid ultrasoundshowed no evidence of
atherosclerosis in all AFD patients; EST showed signs of ischemia in 3 patients
with AFD cardiomyopathy. Thirteen patients were on ERT at the time of the study.
Compared to resting values, MPA and CD41 expression,with and without ADP
stimulation, significantly increased after exercise in the AFD group but not in con-
trols. Exercise-induced values of MPA (20.1 vs 18.7, p=0.001 – with ADP:25.2 vs
22.0, p<0.0001) and CD41 expression (20.3 vs 19.4 p=0.006 – with ADP:26.1 vs
21.9, p<0.0001) were higher in AFD patients than in controls, while resting values
did not significantly differ.
Conclusions: High exercise-induced platelet reactivity has been reported in pa-
tients at high risk for thrombotic events, like those with coronary or peripheral
atherosclerosis. In this study we found high exercise-induced platelet reactivity in
patients with AFD, suggesting that enhanced platelet reactivity may contribute to
the pathogenesis of cerebrovascular events in these patients. Our data support
the inclusion of antiplatelet drugs in conventional therapy for AFD. The effect of
ERT on platelet function remains to be clarified.

P1699 Arrhythmogenic right ventricular cardiomyopathy
caused by mutations in the lamin A/C gene

G. Quarta1, P. Syrris2, M. Ashworth3, S. Jenkins1, K.Z. Alapi2,
J. Morgan4, A. Muir1, A. Pantazis1, W.J. Mckenna1, P.M. Elliott1.
1The Heart Hospital, London, United Kingdom; 2University College

London, Institute of Cardiovascular Science, London, United Kingdom; 3Great
Ormond Street Hospital for Children, London, United Kingdom; 4Southampton
University Hospitals NHS Trust, Southampton, United Kingdom

Background: Arrhythmogenic right ventricular cardiomyopathy (ARVC) is an in-
herited heart muscle disease caused by mutations in desmosomal protein genes.
Lamin A/C gene (LMNA) mutations are associated with dilated cardiomyopathy,
conduction abnormalities and high incidence of sudden cardiac death. In this
study we report for the first time a phenotype resembling ARVC caused by muta-
tions in LMNA.
Methods and results: Forty-seven consecutive patients with borderline or def-
inite diagnosis of ARVC without desmosomal gene mutations were tested for
LMNA mutations. Four patients were found to carry a Lamin A/C gene variant.
Three patients had severe RV involvement, two died suddenly and one from con-
gestive heart failure; all three had conduction abnormalities on resting ECG. My-
ocardial tissue from two patients showed myocyte loss and fibro-fatty replace-
ment (Figure 1a). In one of these, immunohistochemical staining with antibody to
plakoglobin was performed and showed reduced/absent staining of the interca-
lated discs in the myocardium (Figure 1b).

Figure 1

Conclusions: Mutations in the LMNA gene can cause ARVC. The poor outcome
in three of the four LMNA mutation carriers suggests that this form of ARVC
should be managed with early consideration of ICDs and aggressive anti-failure
medication.

P1700 Comprehensive assessment of long term enzyme
replacement therapy on fabry disease - the 5 year data

M. Niemann1, E.K. Baumgaertner1 , F. Breunig1, J. Strotmann2,
M. Beer3, S. Herrmann1, C. Sommer4, G. Ertl1, C. Wanner1,
F. Weidemann1 . 1University Hospital Wuerzburg, Medical Clinic

I, Wuerzburg, Wuerzburg, Germany; 2Städtisches Krankenhaus, Medical
Clinic I, Kiel, Germany; 3Radiologische Klinik, Wuerzburg, Germany; 4Clinic of
Neurology, Wuerzburg, Germany

Background: Fabry disease, an X-chromosomal lysosomal storage disease,
mainly involves the heart, kidney and the neurological system. Since 2001 a spe-
cific therapy, enzyme replacement therapy (ERT), is available. However, long term
ERT effects on all these main organs remain unknown.
Methods: We followed 20 ERT-treated Fabry patients over 5 years at yearly in-
tervals. Comprehensive clinical, cardiac, renal and neurological assessment was
performed. Cardiac evaluation included standard echocardiography with strain-
rate-imaging and magnetic-resonance-tomography guided late-enhancement-
imaging (for replacement fibrosis). Renal function was determined by DTPA-
clearance [glomerular filtration rate (GFR)] and measurement of proteinuria.
Moreover, major neurological events of the central and symptoms of the periph-
eral nervous system were assessed.
Results: Left ventricular wall thickness was reduced over 5 years compared to
baseline (13.3±1.7mm vs. 11.4±2.2mm; p<0.0001). However, the development
of fibrosis could not be prevented by ERT in 5 patients with initial left-ventricular
hypertrophy and without myocardial fibrosis. Major kidney involvement at base-
line, e.g. proteinuria>1g/day and GFR< 60ml/min, were independent risk factors
for progression of kidney dysfunction, while 5 out of 6 patients with no protein-
uria at baseline showed a non significant improvement of GFR (80±21 ml/min
vs. 86±18 ml/min, p=0.15). New neurological major events were seen in 3 pa-
tients showing severe cardiac involvement, one event being thromboembolic. In
contrast, there was a trend for a reduction of neuropathic pain during 5 years
follow-up especially in midly effected Fabry patients.
Conclusions: These 5 year data suggest that ERT can stabilize and improve
organ function in Fabry patients in early disease stages. However, the long term
outcome of Fabry patients already severely affected at therapy initiation seems to
be not altered by ERT.



276 Cardiomyopathies, other

CARDIOMYOPATHIES, OTHER

P1701 Impact of the new 2010 task force criteria in the
diagnosis of arrhythmogenic right ventricular
dysplasia/cardiomayopathy

J.M. Rubio Campal, J. Benezet-Mazuecos, S. Del Castillo, E. Macia,
M.A. Quinones, P.P. Perez, P. Ramirez, J.A. Iglesias, J.J. De La

Vieja, J. Farre. Foundation Jimenez Diaz, Madrid, Spain

Introduction: The International Task Force for diagnosis of arrhythmogenic right
ventricular dysplasia/cardiomyopathy (ARVD) has recently modified the diagnos-
tic criteria formerly established in 1994 (TFC 1994) by a new ones (TF 2010),
aimed to obtain a better sensitivity in the diagnosis, especially in incipient phases
of the disease and in first-degree relatives.
Methods: We have analyzed the new TFC 2010 in 47 patients (66% male, 55±15
years) and comparing them with the previous TFC 1994. Both TFC included imag-
ing techniques (mainly echocardiography and RV angiography), histology, ECG,
presence and type of ventricular arrhythmias and family history. In the new TFC
we included also magnetic resonance. In the TFC 2010, diagnosis is divided in: 1)
Definite (2 major or 1 major plus 2 minor criteria or 4 minor criteria); 2) Borderline
(1 major and 1 minor or 3 minor criteria); 3) Possible (1 major or 2 minor criteria).
Results: In the imaging techniques, 15 patients (32%) fulfilled major criteria and
32 (68%) minor criteria in both TFC. In ECG, with the TFC 1994, 47% of the
patients had major criteria and 47% minor criteria. With the TFC 2010, 60% had
major criteria and 97% minor criteria (p<0.05). In ventricular arrhythmias, with
the TFC 1994, 96% of the patients had minor criteria and with the TF 2010, 98%
of them had major criteria. In family history, there were no differences between
TFC (both of them consider it as a major criteria) and was present in 15% of
the patients. With the TFC 1994, 31 patients (66%) had a definite diagnosis for
the disease and 16% (34%) were considered borderline. With the TFC 2010, 40
patients (85%) had a definite diagnosis and 7 (15%) were considered borderline
(p<0.05). Of the 31 patients with a definite diagnosis with the TFC 1994, all except
one were considered again definite with the TFC 2010, but of the 16 patients
considered borderline with the TFC 1994, 6 of them remained borderline and 10
were diagnosed as definite carriers of the disease.
Conclusions: The new TF 2010 confers a greater sensitivity in the diagnosis of
ARVD, without lack of specificity, especially when ECG and ventricular arrhyth-
mias criteria are considered. There are no significant differences in imaging tech-
niques and family history. Those new criteria will have a significant impact in the
diagnosis of the disease, especially in minor or incipient forms of ARVD

P1702 Clinical significance of giant negative T-waves in
patients with tako-tsubo cardiomyopathy

B. Schneider, U. Desch, J. Stein. Sana Kliniken, Luebeck, Germany

Purpose: Tako-tsubo cardiomyopathy (TTC) mimics acute myocar-
dial infarction. Electrocardiographic changes include ST-segment el-

evation during the acute phase and widespread T-wave inversion during follow-up.
Some patients develop giant negative T waves ≥ 1 mV resembling those in api-
cal hypertrophic cardiomyopathy (AHCM). This study assessed the requency and
clinical significance of giant negative T waves in patients with TTC.
Methods: Over a 9-year period, we observed 76 TTC patients (69 f, 7m; 70±12
years). By angiography, 45 patients (59%) had apical ballooning (AB) and 31
(41%) mid-ventricular ballooning (MB) of the left ventricle. ECG on admission, at
the time of maximal T-wave inversion, before discharge and the daily QTc-interval
were compared.
Results: Giant negative T waves ≥1 mV were seen in 16/76 patients (21%).
All were documented in the precordial leads V2 (n=3), V3 (n=9), V4 (n=10), V5
(n=4) and V6 (n=1). Patient with giant negative T waves were older (75±11 vs
69±12 years, p=0.05) and they had significantly more frequent the apical balloon-
ing variant (88% vs 12%, p<0.01). Time interval from symptom onset to first ECG
(7.8±7.7 vs 8.6±8.9 hours, p=ns), heart rate on admission (96±25 vs 87±21/min,
p=ns) and the number of leads with ST-segment elevation on the admission ECG
(4.3±1.6 vs 3.8±2.4 leads, p=ns) were not different in patients with and without
development of giant negative T waves. Cardiac markers CK and troponin, left
ventricular ejection fraction and left ventricular end-diastolic pressure were com-
parable in both groups, and complications during the acute stage occurred with
similar frequency (69% vs 43%, p=ns).
The maximal QTc interval was significantly longer in patients with giant negative
T waves during follow-up (606±70 vs 559±71 msec, p<0.02), however, the oc-
currence of ventricular arrhythmias and atrial fibrillation was not different. Time to
ECG normalization was similar (59±21 vs 68±82 days, p=ns).
As assessed by echocardiography, 15/16 patients with giant negative T waves
developed wall thickening in the apical area within 2 weeks of presentation with a
ratio of apical to posterobasal wall >1.5:1 which is typical for AHCM. Cardiac MRI
performed in 4 of these 15 patients disclosed myocardial oedema in the apical
area. Time to complete normalisation of LV function was significantly longer in
patients with giant negative T waves (32±24 vs 20±15 days, p<0.02).
Conclusion: Giant negative T waves ≥1 mV in the precordial leads resembling
those in AHCM develop in 21% of patients with TTC and are associated with
apical wall thickening due to myocardial oedema.

P1703 Prolonged mobilization of endothelial progenitor cells
post takotsubo cardiomyopathy

T. Nguyen, C. Neil, A. Chan, J. Horowitz. University of Adelaide,
Queen Elizabeth Hospital, Adelaide, Australia

Tako-Tsubo cardiomyopathy (TTC) is characterized by the presence
of transient segmental, usually peri-apical, systolic left ventricular dysfunction. It
has been suggested that hypersecretion of catecholamines plays in the initiation
of TTC and it is associated with a marked release of BNP/NT-proBNP. Both of
these factors could precipitate release of circulating endothelial progenitor cells
(EPC). Therefore, the objectives of the study were:
(1) To test the hypothesis that the EPC count is normal acutely and during recov-
ery post TTC.
(2) To evaluate the relationship between possible precipitators and the mobiliza-
tion of EPC.
Methods: EPC counts were performed utilizing flow cytometric analysis in 20
TTC patients [age 68±9 (SD)] at diagnosis, after 10 days and 3 months, and in
55 age-matched female controls (age 68±6). Correlations with extent of hypoki-
nesis [measured by wall motion score index (WMSI) on cardiovascular magnetic
resonance], catecholamine release, NT-proBNP release, high sensitive C-reactive
protein and myocardial oedema utilizing T2-weighted signal (T2 SI)] on CMR were
examined.
Results: At baseline, EPC counts were elevated approximately 35% above con-
trol values (mean 65±41 vs. 50±23; p=0.04) and remained significantly elevated
after 3 months (67±38; p=0.02 vs. control) (Figure 1). While there was no corre-
lations between EPC counts and either hs CRP or WMSI, there were direct corre-
lations with initial plasma normetanephrine, extent of oedema (r = 0.63, p=0.003;
r = 0.61, p=0.01, respectively) (Figure 2) and peak NT-proBNP levels (r = 0.46,
p=0.04).

Conclusion: TTC is associated with prolonged and extensive EPC mobilization.
In particular, EPC mobilization reflects severity of initial catecholamine release
and induction of intramyocardial inflammation.

P1704 RNA interference targeting the matricellular protein
CTGF (CCN2) modulate multiple interrelated
pro-inflammatory and pro-fibrotic pathways in
cardiofibroblasts

J. Tank1, L. Gilke1, D. Lindner1 , X. Wang1, H. Fechner2 , C. Skurk1,
C. Tschoepe1 , D. Westermann1 , W. Poller1. 1Charite - Campus

Benjamin Franklin, Cardiology & Pneumology, Centrum 11 (Cardiovascular
Medicine), Berlin, Germany; 2TU Berlin, Berlin, Germany

Background: Pathogenic fibrotic processes are important components of multi-
ple diseases including cardiomyopathies. Current drug-based antifibrotic strate-
gies show low efficacy. We therefore investigated an alternative, RNA interference
(RNAi)-based approach to silence the gene CTGF which plays a crucial role in
the development of cardiac fibrosis.
Methods and results: Prescreening of short hairpin RNA (shRNA) sequences
targeting CTGF, using cotransfection experiments in 293 cells, identified two effi-
cient sequences w/o recognizable toxic or off-target effects. One sequence was
cloned into an adenoviral vector AdV-shCTGF for in vitro work in primary cardiac
fibroblasts (PCBFs). Treatment of resting and mechanically stressed PCFBs with
AdV-shCTGF resulted in silencing of the CTGF gene to 42% (resting conditions)
and 17% (mechanical stress), respectively, of baseline.
Mechanical stress induced several genes in PCFBs: matrix metalloproteinase 2
(MMP2) 22.3-fold, connexi43 (Cx43) 6-fold, collagen3α1 (Col3a1) 2.9-fold, CCL2
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(MCP1) 2-fold, CCL7 (MCP3) 2.9-fold and CCL8 (MCP2) 75.5-fold. AdV-shCTGF
treatment led to significant reduction of these genes (Fig. 1) in both resting and
stressed PCBFs, most markedly for chemokines.
Conclusion: RNAi achieves efficient silencing of CTGF and several pro-
inflammatory and pro-fibrotic genes in stressed PCBFs and offers a new ther-
apeutic approach to attenuating cardiac inflammatory and fibrotic processes by
changes in the PCBF gene expression pattern.

P1705 Diverse morphologic spectrum of stress-induced
cardiomyopathy and its clinical presentation

S.W. Kwon1, J.H. Yoon1, B.K. Hong1, B.O. Kim2, C.Y. Shim3,
D.K. Cho4, S.K. Yoo5, S.J. Yoon6. 1Gangnam Severance Hospital,
Yonsei University College of Medicine, Seoul, Korea, Republic of;

2Inje University, Sanggye Paik Hospital, Seoul, Korea, Republic of; 3Yonsei
Cardiovascular Center, Yonsei University Medical Center, Seoul, Korea, Republic
of; 4Kwandong University, Myeongji Hospital, Ilsan, Korea, Republic of; 5Eulji
University, Seoul Eulji Hospital, Seoul, Korea, Republic of; 6NHIMC Ilsan
Hospital, Ilsan, Korea, Republic of

Background: Stress-induced cardiomyopathy (SCMP) is regarded as an acute
reversible cardiomyopathy that mimic acute coronary syndrome. Traditionally, it is
characterized by transient regional wall motion abnormalities of the left ventricular
(LV) mid and apical segment demonstrating apical ballooning feature. Recently,
several case reports suggested that SCMP reveal various morphologic features
of LV, which differ from previous reports. Therefore, the purpose of this study was
to investigate the morphologic features of LV in SCMP patients, and differentiate
their clinical presentations.
Methods: This was a multi-center, retrospective study. We enrolled 228 patients
diagnosed as SCMP according to "Proposed Mayo Clinic criteria". Morphologic
features of LV was determined by echocardiography and categorized as 1) apical
ballooning type, 2) mid LV ballooning type, 3) reverse type, 4) apical tip spar-
ing type, 5) global hypokinesia type, and 6) regional wall motional abnormality
(RWMA) type.
Results: Among the 228 patients, apical ballooning type showed preponder-
ance (58.7%) of SCMP followed by mid LV ballooning (30.7%), apical tip spar-
ing type (4.4%), reverse (2.6%), global (1.8%) and RWMA (1.8%), respectively.
SCMP patients with apical ballooning type were older (p=0.022) and hypertensive
(p=0.023). There was a trend that initial CK was highest at apical ballooning type
(890±6259 mg/dl) and RV involvement was frequent at mid LV ballooning type
(Table 1).

Table 1. Comparison of clinical characteristics and presentations among SCMP patients with
diverse LV morphologic features

Apical Mid LV Reverse Apical tip Global RWMA p-value
ballooning ballooning (n=6) sparing (n=4) (n=4)
(n=134) (n=70) (n=10)

Age (yrs) 68±13 61±14 63±5 65±14 62±19 66±17 0.022
Gender (M:F) 1:2.4 1:2.5 1:1 1:4 1:1 0:4 0.525
Diabetes 31% 21% 17% 20% 0% 50% 0.400
Hypertension 61% 39% 33% 40% 25% 75% 0.023
Initial CK (mg/dl) 890±6259 187±202 437±398 126±61 143±129 82±50 0.969
Initial LVEF 41±12% 43±13% 33±9% 35±12% 31±18% 53±8% 0.019
RV involvement 1.7% 13.6% 0% 25% 0% 0% 0.105

Conclusions: Diverse morphologic spectrum of LV was observed in SCMP pa-
tients. Therefore, it is necessary that we should pay more attention when under-
going differential diagnosis of patients with acute coronary syndrome.

P1706 Stress-induced cardiomyopathy (tako-tsubo
syndrome) in Austria: a retrospective analysis

V. Weihs1, K. Huber1, P. Siostrzonek2, B. Eber3, W. Weihs4,
F. Leisch5, M. Pichler6, O. Pachinger7, G. Gaul8, H. Weber9 .
1Wilhelminen Hospital, Vienna, Austria; 2Barmherzigen Schwestern

Hospital, Linz, Austria; 3Clinic Kreuzschwestern, Wels, Austria; 4Hospital
Graz-West, Graz, Austria; 5General Hospital (AKH) of Linz, Linz, Austria;
6Paracelsus Private Medical University, Department of Internal Medicine II,
Cardiology, Salzburg, Austria; 7Innsbruck Medical University, Department of
Internal Medicine III, Cardiology, Innsbruck, Austria; 8Hanusch Hospital, Vienna,
Austria; 9Donauspital, SMZ-Ost, Vienna, Austria

Background: Tako-Tsubo Syndrome (TS) is a still infrequently diagnosed clinical
syndrome characterized by transient cardiac dysfunction with (usually) reversible
wall motion abnormalities (WMA).
Aim: To investigate the type of TS, the causative triggers, underlying risk factors,
as well as clinical complications in the short and long-term follow-up of TS patients
(pts), we performed a multicenter retrospective analysis.
Methods: Type of TS, causative triggers, clinical characteristics as well as out-
come of 179 consecutive pts with proven diagnosis of TS were analysed retro-
spectively.
Results: Of the 179 pts, 168 (94%) were women and 11 (6%) were men. Mean
age was 69.2±11.5 years (range 35 to 88 years). Cardinal symptoms of TS were
acute chest pain (82%) and dyspnea (32%). All pts demonstrated typical WMA,
of which 3 different types could be defined: 1) the more common apical form of

TS (n = 71; 40%); 2) a combined apical and mid-ventricular form of TS (n = 30;
17%) and 3) a less frequent pattern of an isolated midventricular TS (n = 8; 5%),
respectively. In retrospect, only in 101 pts (57%) a causative trigger for onset
of symptoms could be identified: physical stress was present in 52 pts (51%),
emotional stress in 41 pts (41%) and a combined emotional/physical trigger in 8
pts (8%). During hospital stay cardiovascular complications were found in 22 pts
(12%): These consisted of cardiac arrhythmias in 10 pts (46%), cardiogenic shock
in 6 pts (27%) and cardiac decompensation in 8 pts (36%), respectively. Control of
left ventricular function was available in 124 pts (69.3%), whereby 46 pts (25.7%)
underwent a control echocardiography prior to discharge, within 7.2±4.8 days
and 78 pts (43.6%) had an examination of regional WMA at a later occasion,
after 186.4±316.7 days. Control echocardiography showed complete recovery of
WMA in 75 pts (60.5%) and persistent WMA in 49 pts (39.5%). Recurrences of
TS events were only seen in 4 pts.
Conclusions: This study represents to date one of the largest series of pts suf-
fering from TS. As confirmed by our study the prevalence of TS in women was
significantly higher than in men and the apical type of TS was detected most
frequently. The clinical presentation was similar to the clinical picture of acute my-
ocardial infarction (AMI) and TS could only be differentiated from AMI by coronary
angiography demonstrating no or non-significant plaque formations in epicardial
coronary arteries. Emotional and physical triggers were involved in about half the
pts each. In contrast to international reports, only 60% of TS pts showed a com-
plete recovery of the initial WMA.

P1707 Interleukin-1 receptor antagonist ameliorates
radiation-induced cardiomyopathy in the mouse

E. Mezzaroma, S. Toldo, B.W. Van Tassell, P. Graves, D.A. Gewirtz,
A. Abbate. Virginia Commonwealth University, Richmond, United
States of America

Purpose: Mediastinal irradiations in cancer treatment are associated with devel-
opment of cardiomyopathy. Radiation induced enhancement of interleukin-1 (IL-1)
activity in the heart and lungs has been reported. We proposed a mouse model
of thoracic irradiation to study radiation-induced cardiomyopathy progression and
the role of IL-1 in its development.
Methods: C57BL/6J mice (N=10) received a dose (20 Gray) of thoracic irradia-
tion equivalent to a therapeutic cycle for breast cancer treatment. Sham irradiated
mice were used as controls. Left ventricular (LV) ejection fraction (EF) and frac-
tional shortening (FS) were evaluated by echocardiography at days 3, 5, and 14
and at 1, 4 and 6 months. The beta-adrenergic receptor agonist isoproterenol (10
ng/mouse) was used to measure the contractile reserve (LVEF change) at 3 days,
4 and 6 months. Histochemistry was performed to evaluate myocardial fibrosis.
Caspase-1/IL-1-converting-enzyme activation and IL-1beta (IL-1b) mRNA levels
were assessed by western blot and real time PCR, respectively. Both sham and
irradiated mice (10/group), treated with recombinant human IL-1 receptor antago-
nist (anakinra, 10 mg/kg), were analyzed at day 3 to assess changes in contractile
reserve and to evaluate IL-1 activity.
Results: Between 4 and 6 months, 50% of all the irradiated mice died (vs 0% non-
irradiated, P=0.02) while the LVFS was reduced significantly (28±1%; p<0.01
vs baseline [36±1%] and vs sham [34±1%]). Analysis of fibrosis revealed a
doubling of interstitial collagen deposition (0.8% controls vs 1.62% irradiated;
p<0.05). Irradiated mice had decreased contractile reserve 3 days after radia-
tion (+9±3% LVEF increase vs +37±4% sham; P<0.05) and increased activation
of caspase-1 (p=0.03). Anakinra treatment prevented the decline in contractile
reserve (+37±4% increase, p=0.01 vs saline-irradiated mice), and reduces IL-1b
mRNA levels.
Conclusions: Radiation-induce cardiomyopathy in the mouse is associated with
reduced LVFS after 6 months, decreased contractile reserve and activation of
caspase-1. Anakinra treatment preserves contractile reserve and reduces IL-
1beta production after radiation injury.

P1708 Heart T2* for prediction of cardiac complications in
well-treated thalassemia major patients

A. Pepe1, A. Meloni1, G. Rossi2, P. Keilberg1, C. Salvatori1,
E. Chiodi3, C. Ascioti4, A. Carollo5, V. Positano1, M. Lombardi1.
1Fondazione G.Monasterio CNR-Regione Toscana and Institute

of Clinical Physiology, Pisa, Italy; 2Institute of Clinical Physiology of CNR,
Epidemiology and Biostatistics Unit, Pisa, Italy; 3Servizio Radiologia
Ospedaliera-Universitaria, Arcispedale "S. Anna" di Ferrara, Ferrara, Italy;
4Giovanni Paolo II Hospital - UTIC, Department of Cardiology, Lamezia Terme,
Italy; 5Servizio Talassemia-U.O. Pediatria Talassemia, Az. Osp. "Sant’Antonio
abate", Trapani, Italy

Purpose: T2* Magnetic Resonance Imaging (MRI) technique allows noninvasive
quantification of organ-specific iron burden, playing a key role in the management
of thalassemia major (TM) patients. There are few data on the incidence of heart
failure and arrhythmias in TM patients according to baseline T2* values. So, the
aim of this study was to establish prospectively the risk of cardiac complications
in a large cohort of well-treated TM patients.
Methods: We considered 527 TM patients (252 males, mean age 30±9) for who
clinical data relative to a period of 5 years after the first MRI were collected in a
central data base. At time of the first scan mean ferritin levels were1653±1559
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ng/l, global heart was 27±13 ms, and excellent/good level of compliance were
present in the 96% of the study population.
Results: At 5 years of follow-up, we recorded 24 cardiac events: 4 episodes of
cardiac failure, 15 of arrhythmia, 1 of pulmonary hypertension and 4 of other
cardiac complications. The majority of these events (21/24) happened within the
first 24 months subsequent to the MRI, so we considered this follow-up period.
At the first MRI scan, in patients with cardiac complications the global heart T2*
was 22.5±12.4 ms. In comparison with global heart T2* values ≥20 ms, there
was not a significantly increased risk of cardiac complications associated with
global heart T2* values <20 ms (HR= 2.028 P=0.09).
In the heart failure patients the global heart T2* was 19±12 ms. In comparison
with global heart T2* values ≥20 ms, there was not a significantly increased risk
of heart failure associated with global heart T2* values <20 ms (HR=1.9 P=0.524)
or <10 ms (HR=2.6 P=0.443).
In the arrhythmic patients the global heart T2* was 25±13 ms. In comparison with
global heart T2* values ≥20 ms, there was not a significantly increased risk of
arrhythmia associated with global heart T2* values <20 ms (HR=2.1 P=0.179) or
<10 ms (HR=0.8 P=0.824). During the follow up changes in the chelation therapy
(type and/or dose-frequencies) were found in >25% of the study population.
Conclusion: We detected very few cardiac events, almost all concentrated in the
first 24 months. In a large cohort of well-treated TM patients heart T2* lost its
power in predicting cardiac events probably due to a patient-specific adjustment
of the chelation therapy MRI-guided.

P1709 A new animal model of takotsubo cardiomyopathy by
pilocarpine-induced epilepsy in rodents

T. Arai, K. Kimura, M. Munakata, H. Kanazawa, M. Ieda, S. Yuasa,
R. Kaneda, S. Makino, M. Sano, K. Fukuda. Keio University School
of Medicine, Cardiopulmonary Division, Tokyo, Japan

Background: Takotsubo cardiomyopathy is a relatively novel syndrome in car-
diology, which was first reported in 1990. It occurs predominantly in the post
menopausal women soon after exposure to the emotional or physical stress. Al-
though twenty years have passed from the first case report, little is known about
its pathogenesis. The aim of this study was to develop a new animal model that
mimics the clinical manifestation.
Methods and results: 1) Epilepsy is reported to be one of the risk factors of
Takotsubo cardiomyopathy. We induced epilepsy in Wistar rats by injecting pilo-
calpine, an agonist of muscarinic receptors. 2) After inducing epilepsy, we exam-
ined the rat heart by electrocardiogram and echocardiography (Vevo770, Visual
sonics, Canada). Interestingly, electrocardiogram revealed typical ST elevation
in the limb leads. EKV mode-echocardiography (Probe: RMV716) clearly demon-
strated that wall motion of the left ventricular apical segment was akinetic or dysk-
inetic. These changes occurred in 10% (n=10) after 30 minutes, in 30% (n=10)
after one hour and in 67% (n=12) after two hours from epilepsy induction. 3) The
day after epilepsy, however, the wall motion of the left ventricular apical segment
was completely recovered. 4) These changes were observed also in mice after
inducing epilepsy. 5) Coronary angiography revealed that there was no significant
stenosis in the coronary artery of Wister rats after inducing epilepsy. 6) Further-
more, the serum levels of adrenaline, noradrenaline and dopamine were about
three times higher two hours after epilepsy induction.

Echocardiography after inducing epilepsy.

Conclusions: We developed a new animal model of Takotsubo cardiomyopathy
that mimics the clinical manifestations in humans. This animal model might be a
powerful tool to investigate the mechanisms of this disease.

P1710 Cardiac involvement in systemic sclerosis: the added
value of magnetic resonance imaging

L. Gargani1, A. Pingitore1, D. De Marchi2, S. Guiducci3,
M. Doveri4, M.L. Bazzichi4, M. Matucci-Cerinic3, S. Bombardieri4,
M. Lombardi2, E. Picano1. 1Institute of Clinical Physiology of

CNR, Pisa, Italy; 2Gabriele Monasterio Foundation-CNR Region Toscana,
MRI Laboratory, Pisa, Italy; 3Dept of Medicine, Division of Rheumatology,
Univ. Florence, Florence, Italy; 4University of Pisa, Dept of Internal Medicine,
Rheumatology & Immunoallergology Units, Pisa, Italy

Purpose: Cardiac involvement in systemic sclerosis (SSc) has high prognostic

relevance. The pathological hallmark is myocardial fibrosis that has been reported
in >50% of cases in necropsy. Echocardiography is the routine imaging tool to
detect cardiac involvement, but it is not accurate for myocardial fibrosis. Cardio-
vascular magnetic resonance (CMR) might be proposed to assess myocardial fi-
brosis (by delayed gadolinium enhancement, DE_CMR) and myocardial oedema
(by T2-weighted images, T2_CMR). Our aim was to evaluate the added value of
CMR to echocardiography in SSc patients.
Methods: After a thorough clinical characterization, 53 SSc pts (age=52±14,
95% females, 34% diffuse form) underwent on the same day a comprehensive
ecocolorDoppler, including tissue Doppler imaging (TDI), and CMR.
Results: Echocardiography showed normal systolic function (ejection
fraction=64±6%) and wall motion score index (=1) in 100% pts, whereas
DE_CMR showed a pattern of non-ischaemic myocardial fibrosis in 12/53 (23%)
pts. In 2/53 (4%) pts, T2_CMR showed myocardial oedema, that resolved
after steroid therapy. Among clinical (age, duration of disease, skin and activity
scores), echocardiographic (indexed left atrium and left ventricular volumes,
right atrium and ventricular dimensions, 2D and TDI parameters of left and
right ventricular function, and pulmonary arterial systolic pressure) and CMR
parameters, only TDI mitral annulus E/E’ was an independent predictor of
myocardial fibrosis at multivariate analysis (HR 1.8; 95% C.I. 1.1-3.1).

Conclusions: Subclinical cardiac involvement is relatively frequent in SSc. CMR
can detect different patterns of reversible (by T2-weighted images) and irre-
versible (by DE) cardiac involvement. Elevated E/E’ at echocardiography may
raise the suspicion of myocardial fibrosis.

P1711 Takotsubo cardiomyopathy with critical coronary
stenosis: clinical characteristics and comparison with
typical takotsubo without coronary stenosis

M. Previtali1, G. Crimi2, R. Camporotondo1 , D. Bartolini2,
A. Repetto1, P. Rubartelli2, L. Oltrona Visconti1. 1IRCCS Pol.

S.Matteo Università di Pavia, Pavia, Italy; 2ASL3 Genovese Ospedale Villa
Scassi, Genova, Italy

Aim: Diagnostic criteria for takotsubo cardiomyopathy (TTC) include typical re-
versible wall motion abnormalities (WMA) in the absence of critical (>50%) coro-
nary disease (CAD) or previous myocardial infarction (MI); however, reversible
apical (A) or midventricular (MV) WMA typical of TTC can be observed in pts with
acute ischemic syndrome and critical CAD. The aim of the study was to assess
the prevalence, clinical characteristics and short-term prognosis of pts with TTC-
like syndrome associated with critical CAD and to compare these pts with those
with typical TTC with no CAD.
Method and results: We studied 101 pts (aged 68±11 yrs, 97% women) admit-
ted with an acute coronary syndrome who showed a reversible pattern of TTC
(68% with an apical (A) and 32% with a midventricular (MV) ballooning); 12/101
pts (11.8%) had >50% stenosis of ≥ 1 coronary vessel or a previous MI; 10/12
(83%) had A TTC and 2 (17%) MV TTC. Comparison of pts with critical CAD with
those with no CAD showed no significant difference in age, sex, prevalence of
hypertension (66% vs 57%), family history of CAD (17 vs 35%), dyslipidemia (58
vs 39%), presence of a trigger event (58% vs 52%), peak troponin I (3.1±3.7 vs
2.2±3.1 ng/ml), prevalence of ST-elevation (66% vs 47%) or negative T waves
(34 vs 54%) at admission and acute ejection fraction (46±19 vs 54±9%).During
the acute phase LV failure or shock occurred in 2/12 (17%) pts with CAD vs 8/89
(9%) in those without CAD; 1/12 (8.3%) pts with CAD died in the acute phase vs
3/89 (3.3%) pts without CAD. Of the 12 pts with TTC and critical CAD, 9 had 1
vessel CAD, 1 two vessel CAD, 1 a previous inferior MI and 1 a previous PTCA
with no residual stenosis. In 10/12 pts (83%) there was no relation between the
site of critical CAD and that of reversible WMA.
Conclusions: 1) A sizable minority of pts with TTC shows critical CAD; 2) In
most of these pts the site of reversible WMA is unrelated to that of critical CAD,
suggesting that the stenosis is an innocent bystander; 3)Pts with TTC with critical
CAD have a higher incidence of LV failure and a higher acute mortality; 4) Pts
with TTC and with critical CAD may represent an extreme of the large spectrum
of TTC.
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P1712 Altered cytoskeletal protein localization in
cardiomyocytes of cardiomyopathy patients

R.S. Saitgareev, A.G. Kupriyanova, L.V. Beletskaya, V.A. Zaidenov,
V.M. Zakharevich, A.M. Golts. Institute of Transplantology and
Artificial Organs, Moscow, Russian Federation

Introduction: Some forms of idiopathic cardiomyopathy (CMP) are associated
with mutations in genes encoding cytoskeletal proteins affecting their expression
and leading to impairment of the cardiomyocyte function. Desmin is a compo-
nent of the sarcomeres and intercalated disks. Vinculin localizes to sarcolemma,
costameres and intercalated disks, and participate in signal transduction during
myocardium contraction. Changes in the desmin and vinculin expression and lo-
calization may be linked to some forms of CMP. The goal of this work was to study
localization of vinculin and desmin in cardiomyocytes from patients with various
forms of cardiomyopathy, and from patients at different time after heart transplan-
tation.
Methods: Tissue samples were obtained from 34 patients with dilated CMP -24
patients, ischaemic CMP -10 patients. We examined 29 diagnostic endomyocar-
dial biopsies from patients from 6 days to 11 years after allotransplantation. Cryo-
stat sections were prepared for immunofluorescent analysis. We used antibod-
ies to cytoskeletal proteins: anti-vinculin, anti-desmin and secondary antibodies
against mouse immunoglobulins.
Results: Examination of endomyocardial biopsies even from patients with acute
rejection revealed normal cytoskeletal protein localization. In dilated CMP pa-
tients, a dramatic decrease was found in desmin expression in intercalated disks:
in 22 out of 24 patients desmin reactivity was totally missing, whereas in two
cases desmin was detected only in a few intercalated disks. Desmin expression
in contractile disks remained unchanged. Vinculin expression in this group of pa-
tients was also altered: in 20 out of 24 cases, we found enlarged costameres and
their expansion into the sarcoplasm, which may compromise the contractility of
the cardiomyocytes. In two of ten ischaemic CMP patients, we found a decreased
desmin expression in contractile disks, whereas in one case, an elevated vinculin
imunoreactivity was observed in hypertrophied costameres.
Conclusions: The cytoskeletal protein localization in cardiomyocytes of the al-
lotransplants is preserved even during acute rejection. Desmin appears to be a
rather unsteady cytoskeletal protein in the myocardium, as it is missing from inter-
calated disks of the dilated CMP patients. Such changes may reflect mutations of
the desmin gene and/or genes that specify its subcellular localization. The deficit
of one of the cytoskeletal proteins involved in intercellular communications may
lead to functional insufficiency of the myocardium. The data obtained might be
used for generating a novel approach for diagnosing the dilated CMP.

P1713 Clinical characteristics and outcome of patients with
left ventricular aneurysms and diverticula presenting
with arrhythmic manifestations: experience of a
tertiary care center

L.M. Haegeli, E. Ercin, T. Wolber, C. Brunckhorst, F. Duru.
Department of Cardiology, University Hospital Zurich, Zurich, Switzerland

Introduction: Congenital left ventricular aneurysms and diverticula (LVA/D) are
rare cardiac malformations, which can be detected during childhood or later
using echocardiography or other imaging techniques. Some of these patients
present with ventricular arrhythmias. This study investigates the clinical charac-
teristics and outcome of patients with LVA/D presenting with arrhythmic manifes-
tations.
Methods and results: Since 1990, 244 patients were diagnosed to have a con-
genital LVA/D. The diagnosis was made using echocardiography after exclusion
of coronary artery disease, local cardiac inflammatory process, traumatic causes
or cardiomyopathies. 30 patients (44±21 years, 20 male) had arrhythmic mani-
festations at initial presentation. In five patients more than one LVA/D was found.
Two simultaneous lesions were present in four patients and three in one patient.
There was posterobasal, apical, anteroseptal and anterolateral involvement in 12,
11, 4 and 4 patients, respectively. The most common complaints were syncope
in 14 patients and palpitations in 12 patients. One patient presented with sur-
vived sudden cardiac death. During cardiac investigations, ventricular tachycardia
(VT) or ventricular fibrillation (VF) could be documented in 14 patients (of them
3 non-sustained VT). Nine patients were treated with an ICD and three patients
underwent ablation for VT. Three patients died 10, 41 and 89 months after initial
presentation.
Conclusion: Patients with congenital left ventricular aneurysms and diverticula
may rarely present with arrhythmic manifestations. In these patients, posterobasal
or apical involvement is most commonly observed. These patients commonly
have documented VT/VF during cardiac screening and one third of the overall
cohort had hemodynamically significant VT/VF requiring ICD therapy.

P1714 Prospective assessment of incidence of tako-tsubo
cardiomyopathy

N. Mansencal1 , B. Auvert1, R. N’guetta1, C. Spaulding2,
S. Cattan3, O. Dubourg1. 1AP-HP - University Hospital Ambroise
Pare, Boulogne-Billancourt, France; 2AP-HP - Hospital Cochin,

Department of Cardiology, Paris, France; 3GHIl Le Raincy-Montfermeil,
Departement of Cardiology, Montfermeil, France

Background: Tako-Tsubo cardiomyopathy (TTC) has been recently described.
Most of studies are retrospective and incidence of TTC in a global population is
still uncertain. The aim of this study was to prospectively assess TTC incidence.
Methods: We performed a multicentric prospective study. All consecutive patients
referred for coronary angiography were included in three catheterization laborato-
ries. The institutional review board approved the study protocol, and each patient
provided written informed consent. Patients were classified as having (or not)
coronary artery stenosis defined as a lesion of at least 50% diameter narrowing.
In all patients without significant coronary artery stenosis, a right and left ante-
rior oblique left ventricular angiogram was systematically performed. All these left
ventricular angiograms were anonymously randomized and were systematically
reviewed by three experts. Finally, we used the CARDIO-ARIF (Agence Régionale
d’Hospitalisation d’Ile-de-France) registry, for the assessment of TTC incidence in
Ile-de-France.
Results: Among 2973 patients including 888 acute coronary syndromes, 20 pa-
tients presented with TTC (19 women, mean age: 63 years [55-73]). Incidence of
TTC was 2.3% of acute coronary syndrome (7.4% in women versus 0.2% in men,
p<0.0001). In the CARDIO-ARHIF registry, 51,403 coronary angiographies were
performed. Each year, in this region, the number of TTC is estimated at 344 cases
(95% confidence interval = 216-514). The annual incidence of TTC is estimated
at 29.7 per 1,000,000 inhabitants (95% confidence interval = 18.7-44.4), at 54.9
per 1,000,000 inhabitants (95% confidence interval = 30.4-79.1) among women
and at 215.5 per 1,000,000 inhabitants (95% confidence interval = 104-327.4)
among women ≥ 60 years.
Conclusion: Incidence of TTC is at 29.7 per 1,000,000 inhabitants in a large
urban agglomeration and increased to 215.7 per 1,000,000 inhabitants in women
≥ 60 years. This recent cardiomyopathy could be until now underestimated and
affects particularly women ≥ 60 years, representing a growing patient population.

P1715 Beta2-adrenoceptor coupling to Gi protein: a key role
in cardiac contractility impairment at early stage of
doxorubicin-induced cardiomyopathy

N. Merlet1, N. Piriou2, E. Lavazais-Blancou1 , S. Erbibou1,
J.N. Trochu2, B. Rozec2, C. Gauthier1. 1Inserm UMR 915, Institut

of the Thorax, CNRS ERL3147, University of Nantes, Nantes, France; 2Inserm
UMR 915, Institut of the Thorax, University Hospital of Nantes - Hospital G. & R.
Laennec, Nantes, France

Purpose: Doxorubicin (Dox) is an antitumor agent but its clinical use is limited
by its cardiotoxicity leading to a dilated cardiomyopathy (DCM). At end stages of
DCM, β-adrenergic system is altered but there is only few data about Dox-induced
cardiomyopathy (Dox-CM). Our aim was to evaluate the expression and function
of each cardiac β-adrenoceptor (β-AR) subtypes, β1, β2 and β3, during Dox-CM.
Methods: Dox-CM rats were induced by Dox injections (total dose: 15 mg/kg)
and validated by echocardiography. β-AR protein expression in left ventricle (LV)
was evaluated by western blot and the ex vivo cardiac contractility (dP/dtmax,
dP/dtmin) was evaluated on isolated perfused heart in response to isoproterenol
or to specific β-AR stimulation.
Results: Dox-CM hearts were characterized by mild LV dilation, mild systolic
dysfunction and diastolic dysfunction (Table), suggesting an early stage of Dox-
CM. In Dox-CM rat, both β-AR expression and function were altered (all results
are expressed as Dox-CM versus Control): LV β1-AR protein expression was
decreased (-68±6%, p=0.003), β2 increased (+58±22%, p=0.039) and β3 un-
changed. Isolated Dox-CM hearts presented a decrease of positive inotropic (-
13±6%, p=0.009), but not lusitropic, response to isoproterenol, which can be
due, in part, to a mild negative inotropic effect of β3-AR stimulation (-11±5%,
p<0.001). Surprisingly, the β2-AR stimulation lead to an increase of inotropism
and lusitropism (+28±6%, p<0.001 and +44±8%, p<0.001) which were abol-
ished in the presence of PTX, a specific Gi protein inhibitor.

Control (n=9-25) Dox-CM (n=8-22)

Heart rate (bpm) 354±6 343±5
LV end-diastolic diameter (mm/g of LV mass) 12.0±0.3 14.3±0.5 *
LV ejection fraction(%) 85.0±1.0 80.4±1.4 *
LV isovolumic relaxation time (ms) 20.8±1.3 31.1±0.9 *

In vivo parameters obtained by echocardiography. Results are expressed by mean ± sem. LV:
left ventricle. *: p<0.05 versus Control.

Conclusion: At early stage of Dox-CM, the myocardial function began to be im-
paired and β-AR expressions and functions were already altered. LV β2-AR pro-
tein expression was increased and correlated with an increased β2-AR-induced
contractility by activation of Gi protein pathway. These results suggest that β2-
AR/Gi pathway could be considered as a new therapeutic target at early stage of
Dox-CM.
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P1716 Novel speckle tracking motion-based endocardial
tracking algorithm provides accurate left ventricular
volumes: validation with quantitative cardiac
magnetic resonance

M. Santaularia, V.L. Dimaano, K. Cresswell, S. Phillip, T. Abraham.
Johns Hopkins Hospital, Baltimore, United States of America

Intro: Estimation of left ventricular (LV) volumes by echocardiography (echo) is
fraught with difficulty due to inaccurate tracking of the endocardial border. We
used a novel, speckle-based algorithm that uses myocardial motion to track the
endocardial border in patients with hypertrophic cardiomyopathy who underwent
echocardiography and cardiac magnetic resonance (CMR)
Methods and results: LV volumes were calculated in 34 patients, mean age
47±16 years. CMR volume analysis was performed by a cardiologist with 3 years
experience using Qmass version 7.2 software. Echo was performed within 12
hours of CMR. A novel speckle-based semi-automated algorithm (Echo Insight)
was implemented on standard B mode echo images to derive volumes. Linear
regression showed close correlation between CMR and Echo Insight for end-
diastolic volume (r=0.84; p=0.015) and end-systolic volume (r=0.65; p=0.0019).
Mean difference for volumes was 32±4 ml.
End-diastolic volume by Echo Insight was 120±42 ml and end systolic volume
was 81±34 ml. There was good intra and inter-observer reliability for all mea-
surements.

Conclusions: A novel, speckle-based algorithm for endocardial border accu-
rately tracks LV end-systolic and end-diastolic volumes when compared to CMR.
This novel approach may allow rapid and reliable measurement of LV volumes by
echocardiography obviating the current practice of manually outlining the endo-
cardial border, which is both subjective and unreliable.
Figure a: Bland-Altman Figure for LVEDV-echo vs LVEDV MRI. Figure B. Bland-
Altman Figure for LVESV-echo vs LVESV MRI

P1717 Left ventricular hypertrabeculation in afro-caribbean
individuals: an inherited cardiomyopathy or a
physiological response to increased cardiac preload

S.G. Gati, K.M. Melchiorre, M.P. Papadakis, N.S. Sheikh, A.Z. Zaidi,
S.G. Ghani, B.T. Thilaganathan, S.S. Sharma. St George’s University

of London, London, United Kingdom

Introduction: Studies in heart failure patients of Afro-Caribbean (black) origin re-
veal a high prevalence (up to 30%) of myocardial trabeculations and raise the po-
tential diagnosis of isolated left ventricular non-compaction (ILVNC). It is unclear
whether the myocardial morphology is representative of ILVNC or if it represents
an ethnicity related epiphenomenon to increased cardiac preload. Pregnancy is
associated with an increase in physiological preload. This study sought to inves-
tigate the impact of increased cardiac preload on LV morphology in previously
healthy black and Caucasian pregnant women.
Method: Between 2008 and 2010, 106 normotensive and previously healthy
pregnant females (90% Caucasian) underwent cardiac echocardiography in the
third trimester. Echocardiograms were analysed for trabeculations defined as lo-
calised protrusions of the ventricular wall ≥3mm in thickness associated with in-
tertrabecuar recesses filled with blood from the LV cavity as assessed by colour
Doppler. The results were compared with 80 healthy non-pregnant females (51%
Caucasian) of similar age.
Results: There was no difference in mean age (29±6 years v 32±6 years;
p=0.278) or blood pressure (111±16mmHg v 114±15mmHg; p: 0.664) between
pregnant black and Caucasian females. Pregnant black females demonstrated a
higher prevalence of LV hypertrabeculation compared with pregnant Caucasian
females (n=5; 45.5% vs n=12; 12.6%; p=0.014). Pregnant black females were
three times more likely to have LV hypertrabeculation compared with pregnant
Caucasian females. In contrast none of the non-pregnant females of either eth-
nicity exhibited any hypertrabeculaton. None of the black or Caucasian pregnant
females with LV hypertrabeculation showed objective features of left ventricular
systolic or diastolic dysfunction. The mean EF by Simpsons was 56.8±12% v
58±9.8%; p=0.792. The E/A ratio was 1.47±0.33 v 1.30±0.44; p=0.218 and iso-
volumic relaxation time was 81.2±1.89ms v 80.6±15.46ms; p=0.6.
Conclusion: Black pregnant females exhibited a significantly higher frequency
of LV hypertrabeculation compared with pregnant Caucasian females with simi-
lar BP in the absence objective markers of abnormal systolic/diastolic function.

Based on the results of this study, it is highly likely that increased cardiac preload
in heart failure is associated with an ethnically mediated myocardial response
comprising of an increased number of myocardial trabeculations in black individ-
uals and should be regarded as an epiphenomenon rather than ILVNCC outside
the context of familial heart failure. The hypothesis requires prosposective longi-
tudinal evaluation.

P1718 Reduced thickness of compacted myocardial layer: a
sensitive and specific echocardiographic criterion for
left ventricular non-compaction

C. Gebhard, B.E. Stahli, M. Greutmann, R. Jenni, F.C. Tanner.
University of Zurich, Department of Cardiology, Zurich, Switzerland

Introduction: Left ventricular non-compaction (LVNC) is characterized by a thick-
ened myocardium with a non-compacted inner and a compacted outer layer. A
ratio of endsystolic thickness of non-compacted to compacted layer >2 is an im-
portant diagnostic criterion. However, recent studies suggest that this criterion
alone may be too sensitive. This study evaluates whether the absolute thickness
of the compacted layer could serve as an additional criterion improving diagnostic
accuracy.
Methods: Echocardiography was performed in 41 patients with definite diagnosis
of LVNC and in 41 age-matched controls without cardiac disease. Absolute septal
thickness (M-mode of parasternal long axis) as well as absolute thickness of non-
compacted and compacted layers of affected ventricular segments (parasternal
short axis) were measured. Mann-Whitney-test was used for statistical analysis
(SPSS 19). Results are indicated as mean±SD.
Results: In patients with LVNC, maximal endsystolic thickness of the non-
compacted layer was 1.80±0.41 cm compared to 0.19±0.05 cm in controls
(p<0.0001), while maximal endsystolic thickness of the compacted layer was sig-
nificantly lower than in controls (0.53±0.12 cm vs 1.13±0.22 cm; p<0.0001). The
endsystolic ratio of non-compacted to compacted layer was 3.54±0.96 in patients
with LVNC compared to 0.18±0.06 in controls (p<0.0001). Endsystolic thickness
of the compacted layer was <8 mm in 40 cases and =8 mm in 1 case with LVNC;
conversely, endsystolic thickness of the compacted layer was >8 mm in 40 con-
trols and =8 mm in 1 control. The indexed ratio of septal wall thickness (M-mode)
to compacted layer thickness was >0.64 (range = 0.64-1.85) in all patients with
LVNC as opposed to <0.63 (range = 0.27-0.63) in all controls. To differentiate
LVNC from normal hearts, an endsystolic thickness of the compacted layer <8
mm has a sensitivity of 98% and a specifity of 100%, and an indexed ratio of sep-
tal wall thickness to compacted layer thickness >0.64 has a specificity of 100%
and a sensitivity of 100%.
Conclusion: Endsystolic thickness of the compacted layer <8 mm and indexed
ratio of septal wall thickness to compacted layer thickness >0.64 have a very
high sensitivity and specificity for the differentiation of LVNC from normal hearts.
These critieria should be considered as additional parameters for the diagnosis
of LVNC.

P1719 Prospective study about relation between tako-tsubo
cardiomyopathy and major anxiety trouble

C. Delmas1, O.L. Lairez1, E.M. Mulin2, T.D. Delmas3,
P.M. Marchal1, A.P. Pathak1, M.E. Elbaz1, D.C. Carrie1,
M.G. Galinier1, J.R. Roncalli1. 1University Hospital of Toulouse -

Rangueil Hospital, Department of Cardiology, Toulouse, 2Centre Mémoire de
Ressources et de Recherche CHU de Nice, Nice, 3ESPCI, Paris, France

Background: Tako-tsubo cardiomyopathies (TTC) are usually associated with
emotional or physics stress as aetiological factors. Nonetheless, exposition to
stress does not unconditionally lead to TTC development. We hypothesize that
TTC may occur in a predisposed population.
Purpose: The aim of our prospective study was to define the prevalence of major
anxiety troubles in a population of patients with TTC compared with a population
of sex and age matched patients with acute coronary syndrome with troponinST
elevation (ACS STE).
Method: Between December 2009 and December 2010, 23 patients with TTC
confirmed by coronary angiography, cardiac MRI and clinical evolution were
prospectively underwent to the psychiatric MINI test to research new or past ma-
jor depressive episode (MDE), generalized anxiety trouble (GAT), post-traumatic
stress state (PTSS) or dysthymia (DT). The same test was realized in a population
of 23 matched patients with ACS STE.
Results: Mean age was 77±7 years in the TTC group and 71±15 in the ACS STE
group (p=0.,06) with 15% men in each group. There was no difference between
TTC group and ACS STE group regarding cardiovascular risk factors. Among
the 23 patients with TTC, 14 (60.8%), 9 (39%), 6 (26%), 3 (13%) and 1 (4%)
patients had new MDE, past MDE, GAT, PTSS and DT respectively. Among the
23 patients with ACS STE 3 (13%; p<0.005), 3 (13%; p<0.05), 1 (4%; p<0.05),
1 (4%; p=0.3) and 1 (4%; p=0.9) patient had new MED, past MED, TAG, PTSS
and DT respectively. Major anxiety troubles were found in 16 (69%) patients in
the TTC group versus 4 (17%) patients in the ACS group (p<0.005).
Conclusion: TTC are more frequently associated with major anxiety troubles
and particularly new MDE or GAT. This association is not present for PTSS or DT.
These findings suggest that TTC and depression may share common pathophys-
iological pathway.
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P1720 Different patterns of myocardial iron overload by
multislice T2* cardiovascular MR as markers of risk
for cardiac dysfunction in thalassemia major

A. Meloni1, P. Pepe2, G. Restaino3, C. Ascioti4, P. Keilberg1,
B. Favilli1, V. Positano1, C. Salvatori1, M. Lombardi1, A. Pepe1.

1Fondazione G.Monasterio CNR-Regione Toscana and Institute of Clinical
Physiology, Pisa, Italy; 2Institute of Clinical Physiology of CNR, Epidemiology
and Biostatistics Unit, Pisa, Italy; 3Catholic University of the Sacred Heart,
Department of Radiology, Campobasso, Italy; 4Giovanni Paolo II Hospital - UTIC,
Department of Cardiology, Lamezia Terme, Italy

Purpose: Multislice multiecho T2* Cardiovascular Magnetic Resonance (CMR)
allows to detect different patterns of myocardial iron overload (MIO). Our aim was
to verify the risk of biventricular dysfunction related to different patterns of MIO in
a large cohort of thalassemia major (TM) patients.
Methods: 1135 TM patients (538 M, 30±19 yrs) underwent CMR. For the assess-
ment of MIO, a multislice approach was used. The T2* value on each segment
was calculated as well as the global value. Biventricular function parameters were
evaluated by cine images.
Results: Four groups of patients were identified: homogeneous MIO (all seg-
ments with T2*<20 ms) (N=173), heterogeneous MIO (some segments with
T2*≥20 ms and others with T2*<20 ms) and global heart T2*<20 ms (N=160),
heterogeneous MIO and global heart T2*≥20 ms (N=337) and no MIO (all seg-
ments with T2*≥20 ms) (N=465). The left ventricular (LV) ejection fraction (EF)
was significant different among the groups (P<0.0001; fig. 1 left). Odds Ratio for
LV dysfunction (LVEF<57%) was 4.8 (3.1-7.3 95%CI; P<0.0001) for patients with
homogeneous MIO vs patients with no MIO and 1.9 (1.2-3.2 95%CI; P=0.007) for
patients with heterogeneous MIO and global heart T2*<20 vs patients with no
MIO. The right ventricular (RV) EF was significant different among the groups
(P<0.0001; fig.1 right). Odds Ratio for RV dysfunction (RVEF<55%) was 2.1
(1.4-3.2 95%CI; P=0.001) for patients with homogeneous MIO vs patients with
no MIO.

Figure 1

Conclusions: Biventricular dysfunction is correlated with MIO distribution de-
creasing from the patients with homogeneous MIO to the patients with no MIO.
Homogeneous MIO and heterogeneous MIO with a global heart T2*<20 predicts
a significantly higher risk to develop cardiac dysfunction suggesting an intensive
chelation therapy in this group of patients.

P1721 Different patterns of myocardial iron overload by T2*
cardiovascular magnetic resonance as markers of
risk for cardiac complication in thalassemia major

A. Meloni1, P. Pepe2, P. Keilberg1, B. Favilli1, L. Natale3, G. Valeri4,
V. Positano1, A. Zuccarelli5, M. Lombardi1 , A. Pepe1. 1Fondazione

G.Monasterio CNR-Regione Toscana and Institute of Clinical Physiology, Pisa,
Italy; 2Institute of Clinical Physiology of CNR, Epidemiology and Biostatistics
Unit, Pisa, Italy; 3Istituto di Radiologia, Policlinico "Gemelli", Roma, Italy;
4Dipartimento di Radiologia, Azienda Ospedaliero-Universitaria "Umberto
I-Lancisi-Salesi", Ancona, Italy; 5Centro trasfusionale e di microcitemia,
Ospedale civile, Olbia, Italy

Purpose: Cardiac complications mainly related to myocardial iron overload (MIO)
remain the main cause of morbidity and mortality in thalassemia major (TM). Tha-
lassemia cardiomyopathy is treatable and partly reversible if appropriate chelation
therapy is instituted in time. The validated multislice multiecho T2* Cardiovascu-
lar Magnetic Resonance (CMR) technique has permitted to quantify segmental
and global myocardial iron burden detecting different patterns of iron overload.
Aim of our study was to verify the risk of cardiac complications related to different
patterns of MIO in a large cohort of TM patients.
Methods: We considered 812 TM patients for who CMR and cardiac data were
collected in the Myocardial Iron Overload in Thalassemia (MIOT) data base.
Three short-axis views (basal, medium, apical) of the left ventricle were acquired
using a multislice multiecho T2* sequence. Using a previously validated software
the 16 segmental T2* values and the mean global heart T2* value were provided.
A conservative cut off of 20 ms was considered the limit of normal for the seg-
mental and global T2* values.
Results: We identified 4 groups of patients: group I (17%) with homogeneous
MIO (all segments with T2*<20 ms), group II (12%) with heterogeneous MIO
(some segments with T2*<20 ms and others with T2*≥20 ms) and global heart

T2*<20 ms; group III (29%) with heterogeneous MIO and global heart T2*≥20
ms; group IV (42%) with no MIO (all segments with T2*≥20 ms).
The percentage of patients with cardiac complications was significantly different
in the 4 groups (group I 24.6% vs group II 20.6% vs group III 8.4% vs group
IV 16.4%; P<0.0001). In particular, the percentage of patients with heart failure
was significantly different among the groups (group I 17.4% vs group II 16.5%
vs group III 4.2% vs group IV 8.3%; P<0.0001). No significant differences were
found among groups in the percentage of arrhythmias and pulmonary hyperten-
sion. Odds Ratio for cardiac complications was 1.7 (1.0-2.7 OR 95% CI; P=0.041)
for patients with homogeneous MIO vs patients with no MIO. Odds Ratio for heart
failure was 2.3 (1.3-4.2 OR 95% CI; P=0.004) for patients with homogeneous MIO
versus patients with no MIO and 2.2 (1.1-4.2 OR 95% CI; P=0.020) for patients
with heterogeneous MIO and global heart T2*<20 ms versus patients with no
MIO.
Conclusions: Homogeneous MIO predicts a significantly higher risk to develop
cardiac complications, especially heart failure, suggesting an intensive chelation
therapy in this group of patients.

P1722 Three-dimensional echocardiographic
characterization of patients with left ventricular
non-compaction

S. Caselli1, C. Autore2, A. Serdoz2, D. Santini2, M.B. Musumeci2 ,
A. Pelliccia1, L. Agati3. 1Institute of Sport Medicine and Science,
CONI, Rome, Italy; 2Sapienza University of Rome, Sant’Andrea

Hospital, 2nd Faculty of Medicine, Division of Cardiology, Rome, Italy; 3Sapienza
University of Rome, Department of Cardiovascular, Respiratory and Morphologic
Sciences, Rome, Italy

Purpose: Despite several efforts have been performed by 2D-echocardiography
(2DE) and cardiac magnetic resonance in the diagnosis of left ventricular non-
compaction (LVNC), there are no universally accepted diagnostic criteria. The
aim of our study was to describe the extent of non-compacted myocardium by a
new 3D echocardiography-derived parameter.
Methods: 17 patients with an established diagnosis of LVNC based on 2DE and
clinical criteria, 26 elite rowing athletes and 49 healthy volunteers underwent
3D echocardiography. By off-line analysis we calculated left ventricular volumes,
mass, ejection fraction and sphericity index. Trabecular Volume (TV) was cal-
culated as the difference between left ventricular end-diastolic volume obtained
including and after excluding the trabeculae in the cavity contour. TV was also
normalized by left-ventricular end-diastolic volume (TV%)
Results: As shown in figure both the TV and TV% were significantly higher in
LVNC (33.7±10.9ml and 24±7%) as opposed to controls (7.1±2.2ml, p<0.001;
6±2%, p<0.001) and athletes (8.0±3.0 ml, p<0.001; 5±2%, p<0.001). In detail,
a TV >15.8ml and a TV% >12.8% yielded a sensitivity of 100% and a specificity
of 100% in the identification of LVNC (AUC=1.00). A mild positive correlation of
TV and TV% was found with sphericity index (respectively r=0.294, p=0.004 and
r=0.301, p=0.004) and negative correlation was found with ejection fraction (r=
-0.454, p<0.001 and r= -0.217, p=0.038).

Figure 1. Trabecular Volume.

Conclusions: Due to high spatial resolution and accuracy in volumetric quantifi-
cation, 3D echocardiography allows accurate measurement of the extent of non-
compacted myocardium and identification of LVNC patients.

P1723 Angiographic evidence of coronary microvascular
dysfunction in tako-tsubo syndrome

A. De Caterina, A.M. Leone, L. Galiuto, L. Paraggio, E. Fedele,
E. Basile, A. Aurelio, I. Porto, A.G. Rebuzzi, F. Crea. Catholic
University of the Sacred Heart, Rome, Italy

Purpose: Using myocardial contrast echocardiography, we have previously
demonstrated that myocardial dysfunction in Tako-Tsubo syndrome (TTS) is sus-
tained by transient and spontaneously reversible coronary microvascular dysfunc-
tion. In the present study we aimed at the angiographical assessment of myocar-
dial perfusion within left ventricular (LV) dysfunctional area in patients with TTS.
Methods: We retrospectively analyzed all coronary angiographies of TTS pa-
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tients with typical LV apex dysfunction enrolled in our Department in the period
2007-2011. In all cases coronary angiography was performed within 48 hours af-
ter symptoms onset. As controls, we selected a group of age and gender-matched
patients showing normal coronary arteries at coronary angiography in the same
period. Angiographic analysis was performed on angiographic runs lasting more
than 90 frames. All coronary angiograms were recorded at 15 frames per second.
TIMI frame count (TFC), the presence of TIMI flow <3 on left anterior descen-
dent coronary artery and both qualitative and quantitative myocardial blush grade
in LV apex were assessed. Specifically,myocardial perfusion was quantitatively
evaluated using Quantitative Blush Evaluator (QuBE), an open source software
previously validated in the setting of ST-elevation myocardial infarction.
Results: Angiographic analysis was feasible in 23 out of 31 (74%) TTS pa-
tients (all female, 66±14 years). Control group did not differ for sex (all female),
age (67±12 years, p=0.87) and common CV risk factors. TFC was significantly
higher (31±16 vs 20±7, p=0.006) and TIMI 3 flow < 3 more frequent (30 vs
4%, p=0.02) in TTS than in controls. With regard to myocardial perfusion, MBG
was significantly lower in TTS than in controls (2.3±0.8 vs 2.9±0.2, p<0.001, re-
spectively). Notably, computer-assisted myocardial blush quantification revealed
a significantly lower QuBE score in TTS than in controls (7.3±3.1 vs 14.1±5.1,
p<0.001).
Conclusions: Our data indicate that myocardial perfusion within LV apex region
is significantly reduced in the acute phase in TTS patients. These results pro-
vide a further confirmation that myocardial dysfunction in TTS is sustained by a
condition of acute coronary microvascular dysfunction.

P1724 Mechanical dyssynchrony in non-compaction
cardiomyopathy: underlying mechanism for improved
response to cardiac resynchronization therapy

D. Penela1 , B. Bijnens2, A. Doltra1, E. Silva1, A. Castel1,
A. Berruezo1, J. Brugada1, L. Mont1, M. Sitges1. 1Hospital Clinic,

Thorax Institute, Cardiology Department, Barcelona, Spain; 2University Pompeu
Fabra, ICREA, Barcelona, Spain

The aim of our study is to assess the presence of ventricular mechanical dyssyn-
chrony in isolated left ventricular non-compaction (IVNC) and the potential use-
fulness of cardiac resynchronization therapy (CRT) in those patients.
Methods: We studied 25 patients consecutively diagnosed with IVNC and a con-
trol group of 25 patients with dilated cardiomyopathy (MCD) of different etiologies
but normal QRS width. Mechanical dyssynchrony was assessed using the pres-
ence of septal flash, the time from peak septal to posterior wall displacement
(Pitzalis method) and the time from septal to lateral wall peak systolic velocity
(Bax method-SL delay). Besides assessing the presence of an echocardiographic
marker of dyssynchrony we analysed the relation to QRS duration. QRS width
was classified as wide QRS (>120ms) or narrow QRS (<120ms). In the sub-
group of patients with IVNC, 9 received CRT and they had follow-up at 6 and 12
months. Response to CRT was defined as a reduction >15% of LV end-systolic
volume.
Results: Overall, dyssynchrony parameters were significantly more frequent in
IVNC, regardless of QRS duration (Figure 1). All of the 9 patients with IVNC
treated with CRT showed a septal flash and favourable response was observed
in 8/9 (89%) at follow-up regardless of QRS width (narrow QRS: response 3/3
and wide QRS response 5/6, Figure 1).

Figure 1

Conclusions: The presence of mechanical dyssynchrony, amenable to be cor-
rected with CRT, is common in the group of patients with IVNC, independently of

the QRS width. This could be the justification for the high response rate to CRT
observed in these patients, regardless of QRS duration.

P1725 Frequency of silent left ventricular systolic
dysfunction in patients with malignant hemopathies
treated with autologous peripheral blood stem cell
transplantation

A. Domenech, M. Rovira, M. Sitges, J.T. Ortiz, J. Esteve, R. Robles,
T. De Caralt, R. Perea, X. Bosch. Barcelona Hospital Clinic, Barcelona, Spain

Purpose: The current treatment of some hematological malignancies may re-
quire autologous peripheral blood stem cell transplantation (PBSCT) preceded by
high-dose chemotherapeutic combinations (conditioning regimen). Many of these
treatments could induce asymptomatic left ventricular systolic dysfunction (LVSD)
that can hamper the prognosis and long-term quality of life of these patients. The
purpose of this study was to evaluate the frequency of asymptomatic LVSD after
PBSCT.
Methods: Patients who underwent an autologous PBSCT in our institution dur-
ing the period 2008-2010 were included in the study. All patients had received
chemotherapy for the specific hematological malignancy before the PBSCT was
indicated. The conditioning regimen consisted on BEAM (BCNU, etoposide, cy-
tarabine, and melphalan) combination in 32 patients (9 with Hodkgin’s and 23
with non-Hodgkin’s lymphomas), and high dose melfalan in 22 pts with multiple
myeloma. An echocardiography study was performed on admission for the PB-
SCT and 6 months after the procedure.
Results: 54 pts (33 male/22 female) with a median age of 49 (22-69) years en-
tered the study. All of them had normal LV ejection fraction (EF) at baseline (mean:
62±6%). Six months after the procedure, 8 pts (15%) had a ≥10% absolute de-
crease in LVEF, and 17 pts (32%) a ≥5% absolute decrease in LVEF. In addition,
one patient had congestive heart failure.
Conclusions: Among pts with malignant hemopathies undergoing autologous
PBSCT, one-third of pts suffer mild to moderate asymptomatic LVSD. Preventive
measures and early detection of LVSD are warranted in these patients to imple-
ment specific treatment and improve their long-term outcome.

P1726 Myocardial interstitial remodelling in
paucisymptomatic patients with initial dilated
cardiomyopathy

A. Barison1, P.G. Masci2, M. Milanesi2, V. Positano2, G. Vergaro2,
G. Mirizzi1, G.D. Aquaro2, C. Passino1, M. Lombardi2, M. Emdin2.
1Scuola Superiore Sant’Anna, Pisa, Italy; 2Fondazione "G.

Monasterio" CNR - Regione Toscana, Pisa, Italy

Purpose: Aim of the study was to investigate the occurrence of myocardial in-
terstitial remodelling by contrast-enhanced T1-mapping cardiovascular magnetic
resonance (CMR) in paucisymptomatic patients with nonischaemic dilated car-
diomyopathy (DCM) and initial left ventricular (LV) dysfunction.
Methods: Nineteen consecutive DCM patients (13 males, age 55±16 years,
mean±SD) with mild LV systolic dysfunction (ejection-fraction 40-55%) and/or di-
lation (end-diastolic volume >100 ml/m2), with no (n=17, 89%) or mild symptoms
(NYHA II, n=2, 11%), were prospectively studied by contrast-enhanced CMR and
compared with 16 healthy controls (12 males, age 43±11 years). Replacement
myocardial fibrosis was detected by late gadolinium enhancement (LGE) CMR,
whereas interstitial remodelling was estimated by pre- and post-contrast (5, 10
and 15 minutes after gadolinium administration) myocardial T1 mapping with
gadolinium partition coefficient (GPC) calculation.
Results: DCM patients presented larger LV end-diastolic volume (103±19 vs
76±12 ml/m2) and worse LV ejection fraction (50±10% vs 68±6%) than con-
trols (both p<0.001), but preserved right ventricular (RV) end-diastolic volume
(80±18 vs 73±9 ml/m2), RV systolic function (63±9% vs 69±5%, p=NS), and
only mildly increased NT-proBNP plasma levels (median [quartiles], 115 [58-236]
ng/l, vr <157).
Six (32%) DCM patients presented LGE, representing 9±4% of LV mass (1
patchy, 4 midwall, 1 subendocardial pattern). In DCM patients, GPC was higher
than controls (0.52±0.06 vs 0.46±0.06, p<0.001), even after exclusion of LV seg-
ments with LGE (0.52±0.06 vs 0.46±0.06, p<0.001).
Myocardial interstitial remodelling (GPC) resulted moderately related to LV di-
lation (R=0.52, p=0.02), RV dilation (R=0.48, p=0.04), and longer QT duration
(R=0.60, p=0.01).
Conclusions: Myocardial interstitial remodelling can be detected in DCM from
the early stages of the disease. Further studies will investigate whether it holds a
prognostic role and it represents a potential therapeutic target.

P1727 Spironolactone attenuates fibrosis via inhibiting
TGF-beta-1 Smad signaling in dilated cardiomyopathy

R. Chen, P. Chen, E. Shen, Y.Q. Xie, Y.Z. Zou, J.B. Ge, H.Z. Chen.
Shanghai Institute of Cardiovascular Diseases, Zhongshan
Hospital-Fudan Univerisity, Shanghai, China, People’s Republic of

Purpose: Fibrosis formation plays an important role in dilated cardiomyopathy
(DCM). TGFβ1 stimulates fibroblast to synthesize collagen. To evaluate the effect
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of spironolactone, a mineralocorticoid receptor antagonist (MRA), on attenuating
fibrosis of DCM is by inhibiting TGFβ1-Smad signaling.
Methods and results: DCM model was established by coxsackievirus B3 (CVB3)
infection of Balb/c mice (DCM group). Infected mice were administered spirono-
lactone (Spi) daily until they were sacrificed 9 months post-infection (DCM+Spi
group). Echocardiographic analysis demonstrated that cardiacfunction of CVB3-
infected mice were significantly improved in the presence of Spi. The collagen in
the hearts was analyzed by picrosirius red staining and H&E staining in compar-
ison with the DCM group. Decrease in collagen volume fraction was observed in
the DCM+Spi group. The mRNA expressions of collagen I and Procollagen C-
proteinase enhancer (PECP) were decreased in the DCM+Spi group. These indi-
cated that Spi inhibited fibrosis formation in CVB3-infected hearts. The Western
blot for TGF-β1 and its downstream components showed decreased expression
levels of TGF-β1, Smad2/3, Smad4, and increased Smad7 in the DCM+Spi group
compared with the DCM group.
Conclusion: Spi can improve CVB3-induced DCM by inhibiting fibrosis forma-
tion, which is related to inhibition of TGFβ1-Smad signaling in cardiomyocyte.
The experimental data indicate that MRA can prevent cardiac remodeling in DCM
and appropriate dose of MRA combine with ACE inhibitor may be better than ACE
inhibitor alone for attenuating remodeling in DCM patient.
This work was supported by grants from NSFC (31070786), NSFC-CIHR
(81010007) and RFDP (20090071110076)

P1728 Comprehensive assessment of endomyocardial
biopsy specimens in patients with recent-onset
dilated cardiomyopathy

M. Kubanek1 , J. Maluskova2, D. Hulinska3, M. Sramko1, I. Malek1,
J. Kautzner1. 1Institute for Clinical and Experimental Medicine

(IKEM), Department of Cardiology, Prague, Czech Republic; 2Institute for Clinical
and Experimental Medicine (IKEM), Department of Pathology, Prague, Czech
Republic; 3State Health Institute, Prague, Czech Republic

Recent studies suggested beneficial effects of immunosupressive treatment in in-
dividuals with virus-negative inflammatory cardiomyopathy (ICMP). We aimed to
assess prevalence of ICMP and cardiotropic agents in myocardium in individuals
with recent-onset dilated cardiomyopathy (DCM). Our ultimate goal was identifi-
cation of patiens suitable for targeted treatment of ICMP
Methods: We performed endomyocardial biopsy (EMB) in 39 patients (pts) with
recent-onset DCM with a history of symptoms shorted than 6 months (age 45±8
years, NYHA class 2.6±0.9, left ventricular (LV) end-diastolic diameter 68±7 mm,
left ventricular ejection fraction 24±9%). The diagnosis of inflammatory cardiomy-
opathy was based on positive immunohistochemical analysis of EMB samples
showing more than 7 CD3 and/or CD68 lymphocytes per mm2. Using a quanti-
tative polymerase chain reaction (PCR), we analysed presence of borreliae, par-
vovirus B19, cytomegalovirus, Ebstein-Barr virus, human herpes virus 6, aden-
oviruses and enteroviruses in EMB samples.
Results: ICMP was diagnosed in 19 pts (49%). The following agents were de-
tected in EMB samples: parvovirus B19 in 25 pts (64%), borrelia burgdorferi
sensu lato u 10 pts (26%), cytomegalovirus in 3 pts (8%), enterovirus in 1pt (3%).
Simultaneous positivity of two agents was present in 10 pts (26%). Median of par-
vovirus B19 quantity in EMB was 398 copies per mikrog of DNA. No cardiotropic
agent in EMB samples was found in 8 pts (20%). Just three individuals (8%) of
this subgroup had positive immunohistochemical analysis showing inflamation.
Two of them showed improvement of LV systolic function on conventional therapy,
and the remaining patient was diagnosed to have polymyositis and recieved com-
bined immunosuppression. Nine of ten patients with borrelia positive EMB were
treated with intravenous ceftriaxone. Three of these individuals had improvement
of LV ejection fraction above 40% at 12 months of follow-up.
Conclusion: Prevalence of inflammatory cardiomyopathy without persistence of
cardiotropic agents in EMB was low (8%). Further studies are needed to define
clinically relevant quantity of infectious agents in EMB samples.
Research grant IGA NS-9697/2008.

P1729 Early detection of epirubicin-induced cardiac
dysfunction in patients with breast cancer by
assessment of myocardial systolic rotation and
deformation

M. Florescu1, L.S. Magda1, D. Jinga1, O. Enescu1, D. Mihalcea1,
R. Mincu1, M. Cinteza2, D. Vinereanu2. 1University Emergency

Hospital, Bucharest, Romania; 2University of Medicine and Pharmacy Carol
Davila, Bucharest, Romania

Epirubicin is an effective drug widely used in breast cancer, but its application is
limited by the cumulative dose-dependent cardiotoxicity. Assessment of LV ejec-
tion fraction (EF) and fractional shortening (FS) are recommended to diagnose
cardiac dysfunction, however, their normal values can mask subclinical LV impair-
ment. Therefore, we tested whether myocardial systolic rotation and deformation
might represent better markers of early dysfunction, and can predict further LV
function changes.
Methods: 52 women with breast cancer (54±6 years), without known cardiac
disease, EF>60%, scheduled to be treated with epirubicin, were assessed at
baseline, and after 1st and 6th cycles of epirubicin (cumulative dose of 287±15

g/m2). Conventional echo was used to assess LV geometry, EF, and FS;speckle
tracking to measure LV systolic rotation parameters – peak apical rotation (RotA),
peak basal rotation (RotB), LV twist (LVT), and twist rate (LVTR), and also LV
systolic deformation - radial and longitudinal strain (rS, LS) and strain rate (rSR,
LSR).
Results: No changes in LV dimensions, EF or FS were observed after 1st cycle
of epirubicin, although there was a decrease in EF after the 6th cycle (66±4 vs
60±5%, p<0.01). However, rotational (RotA, LVT, and LVTR) and deformational
(radial and longitudinal) parameters decreased after the 1st cycle of epirubicin,
and persisted after the 6th cycle (table). Univariate analysis showed that reduc-
tion of LS and LVT correlated with epirubicin cumulative dose after 6 months of
treatment (r=0.59 and r=0.79; p<0.01). Multiple regression analysis showed that
LS represents the main predictor for an EF reduction after the 6th cycle of epiru-
bicin (r2=0.52, p<0.01).

LV systolic rotation and deformation

Epirubicin RotA RotB LVT LVTR rS rSR LS LSR
(°) (°) (°) (°/s) (%) (1/s) (%) (1/s)

Baseline 8.1±1.5 -4.8±1.2 13.8±1.9 91±28 47.5±6.8 1.8±0.2 -24.3±2.7 -1.42±0.2
1st cycle 5.7±0.3 -4.6±1.8 10.2±1.4 72±34 38.4±5.6 1.4±0.8 -17.05±2.5 -1.21±0.6
6th cycle 5.2±0.6 -4.2±1.8 9.5±1.7 64±31 35.4±6.6 1.2±0.6 -20.5±2.5 -1.11±0.6
P (1st cycle vs

baseline) 0.001 0.89 0.01 0.01 0.01 0.001 0.001 0.01
P (6th cycle vs

baseline) 0.001 0.67 0.01 0.005 0.001 0.001 0.01 0.01

Conclusion: Assessment of myocardial rotation and deformation parameters by
speckle tracking can detect subclinical LV dysfunction, and can predict further
changes in EF; therefore, they should be recommended to monitor epirubicin-
induced cardiac dysfunction.

P1730 Value of serial measurements of troponin I and BNP
to detect left ventricular systolic dysfunction in
patients with malignant hemopathies treated with
intensive chemotherapy

A. Domenech, M. Sitges, M. Morales, J.T. Ortiz, R. Robles,
M. Rovira, J. Esteve, T. De Caralt, R. Perea, X. Bosch. Barcelona Hospital Clinic,
Barcelona, Spain

Purpose: To determine if serial plasma levels of troponin (TnI) and of brain na-
triuretic peptide (BNP) could be of value for the early detection of systolic left
ventricular (LV) dysfunction among patients (pts) with hematological malignancies
who are submitted to intensive chemotherapy (CHEM) or to autologous peripheral
blood stem cell transplantation (PBSCT).
Methods: 84 pts were prospectively studied: 30 pts with a new diagnosis of acute
leukemia (myeloblastic in 23, lymphoblastic in 7), and 54 with other hemopathies
undergoing autologous PBSCT (9 with relapsed or refractory Hodgkin’s lym-
phoma, 23 with non-Hodgkin’s lymphoma, and 4 with multiple myeloma). Plasma
TnI was measured daily during CHEM, and BNP levels were determined before
and 12 hours after each cycle of CHEM, and following infusion of harvested PB-
SCT. Echocardiography was performed before and 6-9 months after initial treat-
ment.
Results: There were 48 men and 36 women with a median age of 48 (18-70)
years. 11 pts (18%) had TnI elevation over the 99th percentile (0.04 ng/ml), 8
of them (10%) above>0.10. Thirty pts (36%) had BNP >100 pg/ml, and 8 (10%)
>200 pg/ml. In pts with TnI>0.04, no significant changes at the end of study were
observed from baseline in LV ejection fraction (EF) or LV diameters. However,
those pts with TnI elevation >0.10 had a significant increase in LVEDD (47±4
mm to 50±2 mm, p<0.01), and in LVESD (28±3 mm to 31±4 mm, p=0.05). On
the contrary, LVEF and LV diameters were not different in patients with elevated
BNP at both cut-off levels. Only one patient with a BNP >1000 pg/ml showed a
marked decrease in LVEF (60% to 45%) and signs of congestive heart failure.
Conclusions: Monitoring of TnI during intensive chemotherapy may be useful
to early detect myocardial toxicity and potential further LV dysfunction. On the
contrary, moderate elevations of BNP do not seem to be useful to predict LV
dysfunction in this setting.

P1731 Diabetes mellitus is an independent determinant of
impaired left ventricular diastolic reserve: a potential
marker of subclinical diabetic cardiomyopathy

M. Leung, M. Whatmough, D. Leung. Liverpool Hospital, Sydney,
Australia

Background: Diastolic dysfunction is an important prognostic marker of cardio-
vascular death and hospitalisation and is an early sign of diabetic cardiomyopa-
thy. Examining diastolic reserve may allow earlier detection of subclinical abnor-
malities. We evaluated exercise E/e’ as a measure of diastolic reserve and the
determinants of raised exercise E/e’.
Methods: 54 patients (37 male, aged 47±14 years, 10 diabetics, mean LVEF
65%, range 39-78%) underwent rest and Bruce protocol exercise echocardiogra-
phy. Global mean peak systolic longitudinal strain (ε) and strain rate (SR) were
measured in the 3 apical views at rest and septal e’ was measured at rest and
post-exercise.
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Results: The mean exercise duration was 11±5 minutes. No patient had in-
ducible ischaemia on exercise echo. Diabetics and patients presenting with dysp-
noea had a shorter exercise time (7 vs. 12 minutes, p=0.004 and 8 vs. 12 minutes,
p=0.002, respectively). Exercise duration was correlated with exercise E/e’ (ρ = -
0.34, p=0.01), age (r= -0.46, p=0.001) and resting e’ (r=0.30, p=0.045) but not with
resting ε or SR. Diabetics had significantly higher E/e’ (16.8 vs. 8.8 p=0.0003). Ex-
ercise E/e’ was correlated with age (ρ=0.35, p=0.01), resting SR (ρ=0.32, p=0.03),
resting ε (ρ=0.29, p=0.045) and resting e’ (ρ= -0.52, p<0.001). Multivariate linear
regression identified resting e’ (p=0.002) and diabetes (p=0.019) as the only in-
dependent determinants of exercise E/e’, adjusted R2 = 0.38, p<0.001). Resting
systolic ε and SR, and hypertension were not significant determinants.
Conclusions: 1) Resting diastolic function measured as resting e’, and diabetes
were the only independent determinants of diastolic reserve; 2) Diabetic patients
had abnormal exercise E/e’ indicating impaired diastolic reserve; 3) Examining
diastolic reserve may allow earlier detection of diabetic cardiomyopathy.

P1732 Impaired myocardial perfusion is an independent
predictor of chronic diastolic dysfunction in
obstructive sleep apnoea

G. Dwivedi, M. Butt, A. Blann, G.Y.H. Lip. City Hospital, Centre for
Cardiovascular Sciences, Birmingham, United Kingdom

Purpose: Moderate to severe obstructive sleep apnoea (OSA) is associated with
local and generalized endothelial dysfunction. It has previously been shown that
impaired myocardial perfusion is present in OSA and effective continuous positive
airway pressure (CPAP) therapy improves myocardial perfusion. In this study, we
tested the hypothesis that abnormal coronary flow reserve (CFR) in OSA causes
subendocardial ischaemia and thus may lead to chronic diastolic dysfunction.
Methods: We recruited 40 subjects with moderate-severe OSA. A comprehen-
sive tissue Doppler, 2D and 3D echocardiography was performed. Left ventric-
ular ejection fraction (LVEF), mitral valve inflow indices, mitral annular velocity
and LA volume index (LAVI, a marker of chronic diastolic function) were calcu-
lated. Real-time rest-stress myocardial contrast echocardiography (MCE) was
performed to calculate coronary flow reserve (myocardial blood flow following
vasodilator stress/myocardial blood flow at rest). MCE and LAVI measurements
were repeated after 26 weeks of CPAP therapy (n=37).
Results: Using multivariate analysis only systolic blood pressure (p=0.02), CFR
(p=0.006) and E/A (p=0.0003) emerged as independent predictors of 3D echocar-
diographically assessed LAVI, (all p<0.05) (Table). CFR and LAVI were modestly
correlated (rs=0.31; P<0.05). Following CPAP therapy, an improvement in CFR
(1.7 to 3.1; p<0.001) and reduction in LAVI (26±8 to 22±7 ml/m2; p<0.001) was
noted.

Variables and P Value

Variables in study Independent predictors of 3D LAVI
population [Mean (SD)] using multivariate analysis P Value

Age (years) 50 (10) 0.06
Body Mass Index (kg/m2) 34 (8) 0.14
Systolic Blood Pressure (mm/Hg) 142 (1) 0.02
Diastolic Blood Pressure (mm/Hg) 83 (11) 0.23
IVRT (ms) 0.01±0.02 0.51
E/A 1.01±0.35 0.0003
E/E’ sep 9.5±3.93 0.56
CFR 1.7 0.006
3D LVEF 66±8 0.12

IVRT: Intraventricular relaxation time; E/A: Early and late mitral diastolic inflow velocity; E’: Early
mitral annular diastolic velocity.

Conclusion: Impaired myocardial perfusion is an independent predictor of LAVI
and thus chronic diastolic dysfunction in OSA patients.

P1733 Effects of granulocyte-colony stimulating factor on
diabetic cardiomyopathy in sucrose fed Otsuka
Long-Evans Tokushima fatty rat

Y.H. Lim, J.H. Joe, K.S. Jang, Y.S. Song, B.I. So, C.H. Fang,
K.S. Kim. Hanyang University, Seoul, Korea, Republic of

Purpose: There are no established treatments in diabetic cardiomyopathy
(DCMP). Conventional therapeutic practices including strict blood glucose level
are often effective, but do not fully prevent cardiac complications. In the present
study, we investigated effects of G-CSF on DCMP in sucrose fed Otsuka Long-
Evans Tokushima Fatty (OLETF) rats.
Methods: Seven-week old 20 male OLETF rats and 10 male Long-Evans
Tokushima Otsuka (LETO) rats were used as the experimental and control sub-
jects. All of the LETO and 8 randomly selected OLETF rats were free access to
tap water and other 12 OLETF rats were free access to sucrose contained wa-
ter. After 10 weeks, Each group was divided randomly into two groups and saline
or recombinant human G-CSF (100μg/kg/day) was injected intraperitoneally for
5 days; Blood glucose, cholesterol and triglyceride were measured and Doppler
echocardiography was done at the end of 17 weeks just before treated with saline
or G-CSF and at the time of sacrifice (the end of 22weeks). Histopathology of light
microscopy and electromicroscopy (EM), immunohistochemistry for transforming
growth factor-β (TGF-β) of myocardium were examined.

Results: There was no significant difference between OLETF treated with G-
CSF (OG) and OLETF treated with saline (ON) in body weight, fasting blood glu-
cose, cholesterol, and triglyceride levels. But in the Doppler echocardiography
data, diastolic dysfunction was slow progression in the OG group. In the Masson
Trichrome stain and computed quantitative analysis of fibrosis, the progression of
perivascular and/or interstitial fibrosis was significantly decreased in OG group.
In the immunohistochemical findings, the extent of TGF-β immunoreactivity in the
interstitial and perivascular tissue was significantly decreased in OG group. In the
EM findings, heterogenous structural alterations of myocardial tissue were more
apparent in ON group. The ultrastructure of ON group myocardium displayed in-
tracellular edema, deposition of collagen fibers in pericapillary region, swelling
and/or disrupted cristae of mitochondria, damaged myofilaments and intracellu-
lar junctions, as well as increased accumulation of lipid droplets and lysosomes
in cardiac cells. In contrast, OG group revealed absence of collagen deposition
and relatively decreased number of abnormal mitochondria. Moreover the disrup-
tion of cristae network of the enlarged mitochondria, damaged myofilaments and
intracellular junctions were less frequently observed in OG group.
Conclusions: The present study provides evidence of the functional and histo-
logical beneficial effects of G-CSF on DCMP in OLETF rats.

HEART FAILURE – LEFT VENTRICULAR
DYSFUNCTION

P1734 Severe low-cardiac output heart failure patients
bridged to beta-blockade by enoximone: prolonged
survival without heart transplantation

A.A. Constantinescu, K. Caliskan, R. Van Domburg, A.H.M.M. Balk.
Erasmus Medical Center, Thoraxcenter, Department of Cardiology,

Rotterdam, Netherlands

Background: Patients suffering from acute (or acute on chronic) low-cardiac out-
put heart failure have a very high mortality risk. In order to improve prognosis,
therapeutic measures require the early use of inotropic support and mechanical
devices, and the optimal timing of blockade of deleterious neurohormonal effects.
Beta-blocker therapy would improve prognosis in the long term, but introduction of
this medication is often hampered by hypotension and worsening of heart failure.
Purpose and methods: In patients who could not be weaned from inotropic
support elsewhere and who were referred for heart transplantation we therefore
sought for characteristics associated with successful weaning from inotropic sup-
port and introduction of beta-blocker therapy. Records of consecutive patients
were analysed.
Results: Of 75 consecutive patients with severe heart failure (cardiac index
2.0±0.4 L/min/m2, left ventriculair ejection fraction 17.4% ± 4%), 33 patients
(44%) could not be weaned from inotropic support and had a left ventricle as-
sist device (LVAD) implanted, underwent heart transplantation or died after a
median of 25 days (range 1-117 days). Characteristics associated with the in-
ability to wean from inotropic support were an ischemic etiology of heart failure
(Hazard Ratio [HR] 2.3; 95% Confidence Interval [95%CI] 1.3-4.2), the need for
short-term mechanical devices (IABP or ECMO) (HR 2.9; 95%CI 1.6-5.1), and
the use of vasopressor agents (HR 4.1; 95%CI 2.3-7.5). However, the 42 re-
maining patients (56%) were successfully weaned from inotropic support, and in
this group transplantation-free cumulative survival was 83% at 1-year, and 64%
after a median follow-up of 780 days (range 94-2310 days). After achieving an
euvolaemic state, weaning was successful in 30 (71%) of the patients by intro-
ducing beta-blockade during intravenous enoximone with an overlapping duration
of 13±6 days. Patients weaned of enoximone had a significantly shorter delay
until a beta-blocker could be successfully started and had a lower heart rate at
discharge as compared to the remaining of 12 patients which were weaned of
dobutamine [25±15 vs 48±26 days (p=0.02), 70±9 vs 80±7 bpm (p=0.005), re-
spectively].
Conclusion: In a considerable number of severe low-cardiac output heart failure
patients, especially those without a need of vasopressors and with a non-ischemic
etiology, introduction of beta-blockade is well tolerated after achieving euvolaemia
and during concomitant administration of intravenous enoximone. This enables
postponement of transplantation or even withdrawal from the waiting list.

P1735 Predictors of outcome in patients with chronic heart
failure over a 5 year follow-up period

J. Iqbal1, G. Young1, J. Reid2, M. Denvir1. 1Centre for
Cardiovascular Science, University of Edinburgh, Edinburgh, United
Kingdom; 2Royal Infirmary of Edinburgh, Edinburgh, United Kingdom

Introduction: Chronic heart failure (CHF) is associated with a significant morbid-
ity and a mortality rate worse than many cancers. Contemporary observational
studies have demonstrated an improvement in expected survival but nonethe-
less survival remains limited. Currently used prognostic models, though helpful,
are largely derived from pharmaceutical randomised controlled trials where co-
morbidities (e.g. renal failure, cancer or dementia) were screened-out to a greater
extent. These models are not widely used as some of these models require fairly
complex calculations and others have not been validated recently in the era of
modern drugs and device therapies. We aimed to identify factors influencing out-
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come in ambulatory heart failure patients and to devise a simple scoring system
to identify patients approaching end stage CHF and, hence, suitable for palliative
care approach.
Methods: Demographic, clinical and social data were extracted from Lothian
heart failure database for ambulatory CHF patients enrolled from 2004 to 2010.
Hospital records were reviewed to obtain missing data. Multiple regression and
Cox proportional-hazards model was used to identify factors predicting outcome.
Results: The overall study cohort included 1326 ambulatory CHF patients man-
aged in physician or nurse led out-patient clinics. The mean age for patients was
76 years and 63% were males. 54% patients had ischemic heart failure and 76%
patients had moderate to severe left ventricular systolic dysfunction on echocar-
diogram. Every patient was considered for evidence-based therapy, but only 54%
patients could tolerate beta-blockers and 74% received ACE inhibitors throughout
study period. Independent predictors of mortality included: higher NYHA class,
low systolic BP, lack of exercise, anaemia, low body weight, renal impairment,
lack of beta-blocker therapy, diabetes mellitus and number of hospital admissions.
Hospital admissions were predicted by higher NYHA class, lack of ACE inhibitor
and beta-blocker therapy, high white cell count, old age, living with carer, lack of
exercise and mitral regurgitation on echocardiogram.
Conclusion: Our study provides a contemporary real-world overview of factors
affecting outcomes in ambulatory CHF patients. We have proposed a simple scor-
ing system to identify end stage CHF patients appropriate for consideration of
palliative care. A formal prospective study to evaluate this scoring system is war-
ranted.

P1736 Post traumatic stress disorder is associated with
increased mortality in stable outpatients with
elevated B-type natriuretic peptide

Y. Xue, L. Redwine, P. Taub, P. Clopton, N.M. Iqbal, A. Fard, M. Stein,
A.S. Maisel. Veterans Affairs San Diego Healthcare System and

University of California, San Diego, United States of America

Introduction: Post traumatic stress disorder (PTSD) is gaining increasing recog-
nition as a risk factor for morbidity and mortality. PTSD is associated with hy-
perarousal resulting in heightened sympathetic activation. This study aims to ex-
amine the impact of PTSD and elevated cardiovascular biomarkers on mortality
among stable outpatients referred for routine echocardiography.
Methods: 891 outpatients referrred for echocardiography were enrolled in this
study, with 91 having prior PTSD. Baseline cardiac risk factors, echocardiography,
and biomarker concentrations were obtained. Patients were followed for up to 7.5
years for the endpoint of all cause mortality.
Results: Patients with PTSD were younger and thinner with fewer cardiac risk
factors, lower blood urea nitrogen, lower B-type natriuretic peptide (BNP), lower
N-terminal proBNP (NT-proBNP), lower creatinine, and higher ejection fraction.
However, patients with PTSD had a trend towards worse survival on Kaplan Meier
curve (p=0.057). Furthermore, amongst patients with elevated BNP (>60pg/L),
PTSD patients had significantly increased mortality (p=0.024). (Figure) Among
patients with PTSD, mid-region proadrenomedullin (MR-proADM), creatinine,
and C-terminal proendothelin (CT-proET) were significant predictors of mortal-

ity (p=0.006, p=0.024, and p=0.003, respectively). In a multivariate model, PTSD,
BNP, and MR-proADM were significant predictors of mortality while C-terminal
pre-pro-vasopressin, creatinine, and CT-proET were not.
Conclusion: This study confirmed that PTSD was related to increased mortality.
In patients with BNP >60pg/L, PTSD was associated with significantly increased
mortality. In addition, among patients with PTSD, biomarkers of endothelial dys-
function, MR-proADM and CT-proET, were significant predictors of mortality.

P1737 The prognostic value of a new tissue Doppler
parameter in patients with heart failure

C. Mornos, L. Petrescu, A. Ionac, S. Pescariu, D. Cozma, A. Mornos,
S.I. Dragulescu. Institute of Cardiovascular Diseases, Timisoara,
Romania

It has been shown that a cut-off value of 1.6 for a new tissue Doppler index,
E/(E’×S’), including the ratio between early diastolic transmitral velocity (E) and
early mitral annulus diastolic velocity (E’), and the systolic mitral annulus velocity
(S’), is useful to predict high left ventricular (LV) end-diastolic pressure.
Objectives: To evaluate the prognostic value of E/(E’×S’) in patients with heart
failure (HF).
Methods: Echocardiography was performed in 113 consecutive hospitalized pa-
tients with HF. Patients were divided into 2 groups: group I with E/(E’×S’)≤1.6 and
group II with E/(E’×S’)>1.6. The primary end-point consisted of cardiac death or
readmission due to HF worsening.
Results: During the follow-up period (35.7±11.2 months) cardiac events oc-
curred in 70 patients (62%): 18 cardiac deaths (16%) and 52 readmissions for HF
(46%). Worsening of HF [39 (65%) versus 13 (24%), p<0.001] and cardiac death
[16 (27%) vs. 2 (4%), p<0.001] were significantly higher in group II than in group I.
On multivariate Cox regression analysis including all the variables that predicted
cardiac events on univariate analysis [E, E’, S’, E/E’, E/(E’×S’), early/late dias-
tolic transmitral velocity (E/A), E-deceleration time, LV ejection fraction (LVEF),
indexed left atrial volume, pulmonary artery systolic pressure, N-terminal pro-
brain natriuretic peptide, age, sex], E/(E’×S’) was the best independent prognos-
tic predictor (hazard ratio=3.2, 95% confidence interval =1.70-5.8, p<0.001). The
addition of E/(E’×S’) index resulted in significant incremental improvement in the
predictive value of the clasical echocardiografic parameters (E/A ratio, LVEF, E/E’
and S’ wave) (Figure 1).

Figure 1

Conclusions: The new E/(E’×S’) index is a powerful predictor of the clinical out-
come in patients with HF in sinus rhythm.

P1738 Outcome of patients with right ventricular systolic
dysfunction and left ventricular systolic dysfunction
and/or heart failure. A meta-analysis

I. Iglesias Garriz, C. Garrote, C. Olalla, B. Vega, M.A. Rodriguez.
Hospital de Leon, Leon, Spain

Purpose: Right ventricular systolic dysfunction (RVSD) has been related to prog-
nosis in patients with heart failure and/or left ventricular systolic dysfunction. How-
ever, most of the studies addressing this issue are not large enough, have dif-
ferent inclusion criteria, and use different methods to evaluate right ventricular
function to draw definite conclusions. We sought to investigate the association
between right ventricular systolic dysfunction (RVSD) and outcomes in patients
with left ventricular dysfunction.
Methods: We conducted a systematic review of the published studies, searching
the MEDLINE and SCOPUS databases and the references of the retrieved docu-
ments. A fixed effects model or random effects model was applied depending on
the heterogeneity analysis.
Results: Eleven studies out of 40 (27.5%), with 4732 patients, were included in
the meta-analysis. RVSD was present in 2234 patients (47.2%). Four of the stud-
ies had admission for HF as an end point. We found a significant association
between RVSD and overall mortality: OR=2.98 (2.02-4.39); p<0.001, with sig-
nificant between-studies heterogeneity (chi-2=41.96; p<0.001) and presence of
publication bias (funnel plot). A significant association was found between RVSD
and admission for HF: OR=1.51 (1.27-1.79); p<0.001 (fixed effects model).
Conclusions: RVSD is associated with overall mortality and admission for HF
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during follow-up. Significant between-studies heterogeneity and publication bias
must be taken into account while interpreting this information.

P1739 Right ventricular dysfunction predicts clinical
outcomes for patients following the implantation of
cardiac resynchronisation therapy

K. Guha1, F. Alpendurada1 , S.K. Prasad1, M.R. Cowie2,
R. Mohiaddin2 , T. Mcdonagh2, R. Sharma1. 1Royal Brompton

Hospital, London, United Kingdom; 2Imperial College London, London, United
Kingdom

Background: Cardiac Resynchronisation Therapy (CRT) is an established treat-
ment for symptomatic heart failure. (HF) A large number of patients however do
not gain the anticipated clinical benefit following CRT. RV dysfunction has a pre-
dictive capacity in HF cohorts, but the significance of RV dysfunction in CRT pa-
tients remains unclear. We assessed the prognostic significance of RV function
assessed by cardiac magnetic resonance (CMR) for predicting outcomes follow-
ing CRT.
Methods & results: A series of 56 consecutive patients was evaluated with CMR
prior to the implantation of CRT. The primary end point was a composite of death
from any cause or unplanned hospitalisation for a major cardiovascular event.
Clinical, biochemical, ECG and imaging data were collected. Biventricular func-
tion and myocardial scar were assessed by CMR including gadolinium enhance-
ment. The mean age of the study population was 64.9±12.6 years. Heart failure
was ischaemic in 44.6% of patients. Atrial Fibrillation was found in 25% of pa-
tients. The mean QRS duration was 156±22ms. Twelve patients (21%) met the
primary end point over a median follow up period of 27 months. On time-to-event
analysis only atrial fibrillation (HR 3.5, p=0.03) and RV dysfunction, either by re-
duced RVEF (HR 0.96, p=0.006) or TAPSE (HR 0.80, p=0.002) were independent
predictors of the primary end point.

RVEF and effect on ACM and CVS event.

Conclusion: RV dysfunction predicts a poor outcome following CRT. Routine
evaluation of RV function should be considered in the patient being assessed
for CRT.

P1740 Soluble ST2 predicts outcome in heart failure of
ischemic aetiology

K. Broch1, T. Ueland2, S. Nymo2, J. Kjekshus1, J. Hulthe3,
P. Muntendam4, J.J.V. Mcmurray5 , J. Wikstrand3, P. Aukrust6,
L. Gullestad1. 1University of Oslo, Rikshospitalet University Hospital,

Department of Cardiology, Oslo, Norway; 2University of Oslo, Rikshospitalet
University Hospital, Research Institute for Internal Medicine, Oslo, Norway;
3Sahlgrenska University Hospital, Wallenberg Laboratory for Cardiovascular
Research, Gothenburg, Sweden; 4BG Medicine Inc., Waltham, MA, United
States of America; 5University of Glasgow, Faculty of Medicine, Glasgow, United
Kingdom; 6University of Oslo, Rikshospitalet University Hospital, Department of
Immunology, Oslo, Norway

Purpose: Soluble ST2 (sST2) is a decoy receptor for interleukin (IL)-33 and thus
modifies inflammation. Serum levels of sST2 are elevated in patients with chronic
heart failure (HF) compared with healthy controls.
We examined the prognostic value of sST2 in a sub-study involving approximately
30% of participants in the CORONA study (Controlled Rosuvastatin Multinational
Trial in HF).
Methods: The prognostic value of sST2 was investigated in 1449 patients ≥
60 years with ischemic, systolic HF, who were in NYHA class II-IV on optimal
pharmacological therapy. They were randomly assigned to 10 mg rosuvastatin
or placebo. The primary composite end point of the CORONA study was car-
diovascular death, nonfatal myocardial infarction or stroke. By Cox proportional
hazard analyses, adjusting for clinical and biochemical variables, we explored the
association between baseline levels of sST2 and the primary end point as well
as the following end points: Death from any cause, death from cardiovascular
causes, sudden death, death from worsening of HF, death from other causes,
any coronary event, all-cause hospitalization, hospitalization for cardiovascular
causes and hospitalization for worsening of HF. sST2 and NT-proBNP levels were
log-transformed prior to statistical analyses.
Results: Patients were on average 72 years old, 73% were male, 12% were
smokers and 26% were diabetics, most were in NYHA class 2 or 3, and mean

left ventricular ejection fraction was 0.32±0.07. The median follow-up time was
2.6 (IQR 2.2 – 3.0) years. Median baseline sST2 was 21 (IQR: 13 - 25) ng/ml. 408
of 1449 patients met the primary end point. In multi-variable analyses, adjusting
for 8 clinical and 2 biochemical variables, higher sST2-levels were associated
with a higher risk of all the specified end points, including the primary end-point
[HR 1.65 (1.38-1.98), p<0.001]. When N-terminal pro-B-type natriuretic peptide
(NT-proBNP) was added to the model, the association between sST2 and the
primary end point was attenuated and no longer significant. However, sST2 levels
remained associated with all cause hospitalization, hospitalization for worsening
of HF [HR 1.32 (1.06 – 1.64)] and death from HF [HR 1.68 (1.13 – 2.50)] even
after adjusting for NT-proBNP. No treatment interaction was observed.
Conclusions: sST2 is associated with outcome in patients with chronic HF. sST2
is an independent predictor of worsening of HF as well as death from HF, indicat-
ing that the IL-33 pathway is a potential target for intervention in HF.

P1741 A novel risk model for patients admitted for acute
decompensated heart failure incorporating N-terminal
pro-B-type natriuretic peptide levels: EFFECT-HF
score

K. Salah1, W.E.M. Kok1, L.W.M. Eurlings2, P. Bettencourt3,
J.M. Pimenta3, M. Metra4, A. Bayes-Genis5 , V. Verdiani6,

J.P.G. Tijssen1, Y.M. Pinto1. 1Academic Medical Center, Heart failure Research
Center, Department of Cadiology, Amsterdam, Netherlands; 2University Hospital
Maastricht, Department of Cardiology, Maastricht, Netherlands; 3Hospital S.
João, University of Porto Medical School, Department of Internal Medicine,
Porto, Portugal; 4University of Brescia, Department of Experimental and
Applied Cardiology, Brescia, Italy; 5Hospital Universitari Germans Trias i Pujol,
Department of Cardiology, Barcelona, Spain; 6Careggi University Hospital,
Department of Internal Medicine and Emergency, Florence, Italy

Introduction: Models to stratify risk for patients admitted for acute decompen-
sated heart failure (HF) do not include natriuretic peptides like N-terminal pro-
B-type Natriuretic Peptide (NT-proBNP). We pooled individual patient data from
several studies to develop a prognostication score for acute decompensated HF
including NT-proBNP.
Methods: We gathered original patient data from seven prospective cohorts of
patients admitted for acute decompensated HF where admission and discharge
NT-proBNP was measured. The endpoints studied were time till death of any
cause and time till the first readmission for cardiovascular reason within 180 days
after discharge. We generated a prognostication risk score using Cox regression
models by assigning weights to individual risk factors proportional to regression
coefficients.
Results: The present study consists of 1301 patients. The median age of the
study population was 74 years and 49% of the patients were known to have an
ischemic aetiology. The cumulative 180-day mortality rate was 15% and the com-
posite event (death and readmission) rate was 43%. Event rate increased in a
stepwise manner in accordance with the strata of NT-proBNP levels at discharge
as well as for the percentage reduction. The model incorporating NT-proBNP
yielded the best c-statistic (AUC 0.77, 95% CI 0.73-0.81) and the addition of
this biomarker to a reference model significantly improved prediction for mortality
as shown by the net reclassification improvement (0.54, P<0.0001). The simple
risk score (EFFECT-HF) we designed, incorporating NT-proBNP, identified a very-
high-risk subgroup with a significant higher mortality when compared with high-,
intermediate- or low-risk subgroup (Table 1).

Table 1. EFFECT-HF score

180-day event rate (%)

Risk groups Observed Expected

Low ≤2 4.7 4.6
Intermediate 3–4 12.9 11.4
High 5–6 24.4 22.4
Very high >6 44.4 31.6

Conclusion: Our data shows that combination of NT-proBNP measurements and
selected risk factors generates a relatively simple risk score that importantly im-
proves the prediction of adverse events in patients admitted for acutely decom-
pensated HF.

P1742 Serum albumin level reflects nutritional and
inflammatory status in patients with acute
decompensated heart failure

Y. Kinugasa1, M. Kato1, S. Sugihara1, M. Hirai1, K. Yanagihara1,
K. Ishida1, K. Ogino2, I. Hisatome3, C. Shigemasa1. 1Tottori

University, Department of Cardiovascular Medicine, Yonago, Japan; 2Tottori
University Hospital, Yonago, Japan; 3Tottori University, Department of
Regenerative Medicine and Therapeutics, Yonago, Japan

Background: Hypoalbuminemia is associated with poor outcomes in patients
with acute decompensated heart failure (ADHF). However its pathophysiological
mechanisms have not been well established.
Methods: The present study enrolled 329 patients who were hospitalized for
ADHF in our university hospital. Patient characteristics and 6-month mortal-
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ity were examined according to serum albumin tertile on admission; Tertile-1
(�3.2g/dL), Tertile-2 (3.3-3.6g/dL), and Tertile-3 (�3.7g/dL).
Results: Lower albumin tertile was associated with several factors including mal-
nutrition (lower hemoglobin and total cholesterol level), inflammation (higher CRP
level), fluid overload/congestion (peripheral edema and increased BNP level),
and hemodilution (lower sodium and hemoglobin level). Multiple regression anal-
ysis identified peripheral edema, lower hemoglobin, and higher log CRP and log
BNP levels as independent predictors of lower albumin level. In particular, CRP
level had the strongest association with hypoalbuminemia. Cardiac mortality rates
in Tertile-1, Tertile-2, and Tertile-3 were 14.1%, 5.3%, and 0.7%, respectively
(p<0.01). After adjustment for covariate, the lowest albumin tertile was indepen-
dently associated with 5-fold increased risk of mortality (HR 4.975, 95% CI 1.770-
13.889, p=0.002).
Conclusions: Serum albumin level on admission predicts 6-month mortality in
patients hospitalized for ADHF. In addition to malnutrition, acute inflammatory
response plays a key role in the development of hypoalbuminemia that may result
in fluid retention and HF exacerbation in patients with ADHF.

P1743 Exercise-induced reduction of lymphocyte G-protein
coupled receptor kinase-2 (GRK2) strongly predicts
improved survival in patients with heart failure

G. Rengo1, G. Galasso2, C. Zincarelli1, G.D. Femminella2,
D. Liccardo2, G. Pagano2, F. Piscione2, G. Iaccarino2, W.J. Koch3,

D. Leosco2 . 1Salvatore Maugeri Foundation, IRCCS - Scientific Institute of
Rehabilitation of Telese, Telese Terme, Italy; 2University Hospital Federico II,
Naples, Italy; 3Thomas Jefferson University, Philadelphia, United States of
America

Purposes: Increased cardiac G-protein coupled receptor kinase-2 (GRK2) ex-
pression/activity are pivotal events in the pathogenesis of heart failure (HF)-
related β-adrenergic receptor (βAR) dysfunction. Importantly, in human HF, ab-
normalities of βAR signaling in the heart can be mirrored in circulating lympho-
cytes and are correlated with HF severity. Thus, in the present study we evaluated
whether lymphocyte GRK2 and its changes after an exercise training program can
predict long-term survival in HF patients.
Methods and results: At this aim, we prospectively studied 221 patients with
advanced post-ischemic HF who underwent 3 months of exercise training. Lym-
phocyte GRK2 protein and mRNA levels, plasma N-terminal pro-brain natriuretic
peptide (NT-proBNP) and norepinephrine were measured at baseline and after
training along with clinical and functional parameters (left ventricular ejection frac-
tion, NYHA class, and peak-VO2). Cardiac-related mortality was evaluated during
a mean follow up period of 37±12 months.
Although basal lymphocyte GRK2 protein expression was not superior to the tra-
ditional prognostic markers in predicting cardiac mortality, exercise-induced re-
duction of this kinase in peripheral lymphocytes was the most powerful predictor
of improved survival. Interestingly, the lack of any significant effect of exercise
to reduce lymphocyte GRK2 protein levels identified those HF patients with the
poorest outcome.

Multivariable Cox Proportional Hazard Survival analysis for exercise-induced changes (delta) of
blood and functional parameters

Variable Wald P value

Delta lymphocyte GRK2 protein 45.27 <0.0001
Delta lymphocyte GRK2 mRNA 31,90 <0.0001
Delta Heart Rate 17.04 <0.0001
Delta Norepinephrine 15.91 <0.0001
Delta peak VO2 4.10 0.043

Delta LVEF 3.80 0.051
Delta NT-proBNP 0.34 0.56

Conclusions: Our data offer the first demonstration that exercise-induced
changes of lymphocyte GRK2 can strongly predict outcome in patients with ad-
vanced HF.

P1744 Risk factors for fatal and non-fatal cardiovascular
events in 9306 subjects in the Nateglinide and
Valsartan in Impaired Glucose Tolerance Outcomes
Research (NAVIGATOR) Trial

J.J.V. Mcmurray1, M. Laakso2 , E. Standl3, G. Tognoni4 ,
R.R. Holman5, T. Giles6, F. Martinez7, L. Thomas8, S.M. Haffner9, R.M. Califf10.
1British Heart Foundation Glasgow Cardiovascular Research Centre, Glasgow,
United Kingdom; 2Kuopio University Hospital, Kuopio, Finland; 3Munich Diabetes
Research Group/Diabetes Research Institute, Munich, Germany; 4Julius Center
for Health Sciences and Primary Care, Utrecht, Netherlands; 5Diabetes Trials
Unit, Oxford Centre for Diabetes, Endocrinology, and Metabolism, Oxford, United
Kingdom; 6Heart and Vascular Institute, Tulane University, New Orleans, United
States of America; 7Cordoba National University, Cordoba, Argentina; 8Duke
Clinical Research Institute, Durham, United States of America; 9San Antonio,
TX, San Antonio, United States of America; 10Duke Translational Medicine
Institute, Durham, United States of America

We identified independent predictors of the composite of CV death, MI or stroke

in 9306 pts with impaired glucose tolerance (IGT) using Cox multivariable pro-
portional hazards regression modeling. 639 (6.9%) experienced the compos-
ite outcome; median follow-up was 6.4 yrs. Male sex, older age, black race,
CV disease, abnormal ECG, smoking, and LDL predicted CV events. AF/flutter,
DVT/pulmonary embolism, and COPD were also predictors. eGFR and urinary
alb/Cr ratio gave additional predictive information. HbA1c, fasting and 2-hour post-
load glucose levels were not predictive of CV events, but the range of these was
narrow (due to inclusion/exclusion criteria) and follow-up was ∼6 yrs.

Baseline characteristic HR Wald χ2 P Value

Age (per 10 yr) 1.32 21 <0.001
Male vs female 1.89 41 <0.001
Black vs white 1.75 6 <0.02
Smoker 1.64 20 <0.001
Latin America vs North America 1.48 9 <0.01
Known coronary heart disease 2.10 69 <0.001
Cerebrovascular disease 1.56 16 <0.001
COPD 1.44 7 <0.01
AF/flutter 1.34 4 <0.05
DVT/pulmonary embolism 2.12 11 0.001
PAD 1.65 12 <0.01
Pulse pressure (per mmHg) 1.01 8 <0.01
Waist circum (per 10 cm) 1.08 5 <0.02
Hemoglobin (per g/dL) 1.09 6 <0.02
LDL (per mmol/L) 1.19 16 <0.001
Sodium (per mmol/L up to 140) 1.11 6 <0.02
Urinary alb/Cr ration (per log unit) 1.10 9 <0.01
eGFR per 10 mL/min/1.73m2 (up to 60) 1.31 13 <0.001
Abnormal vs normal ECG 1.59 18 <0.001

In addition to traditional CV risk factors/existing CV disease, renal markers, pul-
monary disease and history of venous thromboembolism may identify additional
subjects with IGT who may benefit from CV preventive treatment.

P1745 Sitagliptin reduces myocardial fibrosis and
hypertrophy and enhances PPAR-delta activation in
experimental Type-2 Diabetes

B. Picatoste1, S. Ares-Carrasco1, E. Ramirez1, A. Caro2, C. Iborra1,
J. Tunon1, O. Lorenzo3 . 1Foundation Jimenez Diaz, Madrid, Spain;

2Complutense University of Madrid, Madrid, Spain; 3Autonomous University of
Madrid, Madrid, Spain

Background: Major characteristics of myocardium in DM2 are fibrosis and hy-
pertrophy, and their related-molecular mechanisms need to be investigated. The
anti-diabetic Sitagliptin (a dipeptidyl peptidase-4 inhibitor) improves insulin secre-
tion in DM2 patients, but its cardiac effects have not been unveiled.
Methods: Goto-Kakizaki DM2 rats received Sitagliptin (100 mg/kg/day) for 10
weeks (n=10) or vehicle. Wistar rats were used as controls. Echo-Doppler was
performed and plasma and left ventricles were collected for analysis. H9c2 car-
diomyocyte cell line was used for in vitro assays.
Results: DM2 rats presented increased plasma levels of glucose, triglycerides,
HDL, non-HDL and total cholesterol that were reduced by Sitagliptin. Blood
pressure was normal in all rats. By Echo-Doppler, DM2 rats showed an in-
crease of posterior wall (2.42±0.83 vs 1.89±0.75 mm; p=0.037) and septum
thickness (2.15±0.4 vs 1.71±0.58 mm; p=0.021) with a prolonged decelera-
tion time, suggesting diastolic dysfunction. Under histological examination, my-
ocardium showed interstitial fibrosis and hypertrophy. By Western Blot and Q-
PCR, there was increased expression of pro-fibrotic [Transforming growth factor-β
(TGFβ; 4.0-fold vs control), Connective Tissue Growth Factor (CTGF; 4.8-fold),
fibronectin (FN; 3.2-fold) and metalloprotease inhibitor (TIM-1; 3.43-fold)] and
pro-hypertrophic [Atrial natriuretic peptide (ANP; 2.3-fold) and Cardiotrophin-1
(CT-1; 5.8-fold)] factors (all p<0.05). By EMSA, Peroxisome proliferator activating
receptor-delta (PPARd) activation was diminished (0.38-fold; p<0.05). Sitagliptin
reduced septum thickness (1.85±0.22 mm; p=0.019 vs DM2 rats), fibrosis and
hypertrophy, and restored FN, TIM-1, ANP, CT-1 and PPARd levels. In cultured
cardiomyocytes, co-stimulation with high concentration of glucose and palmitate
diminished PPARd and induced pro-fibrotic (TGFβ, CTGF and FN) factors.
Conclusions: In experimental DM2 there is an increase of fibrosis and hyper-
trophy along with an enhanced expression of TGFβ/CTGF/FN and CT-1, and a
reduced PPARd activity. Sitagliptin reverses these changes and could be useful
to prevent DM2-induced myocardial damage.

P1746 The polymorphism G5665T on endothelin-1 gene
affects endothelin-1 levels in patients with heart
failure

E. Toli, D. Tousoulis, C. Antoniades, A. Miliou, G. Hatzis,
N. Papageorgiou, L. Kormali, G. Latsios, E. Tsiamis, C. Stefanadis.
Hippokration Hospital, University of Athens, 1st Department of

Cardiology, Athens, Greece

Purpose: Endothelin-1 is strongly implicated into the pathophysiology of heart
failure, while its circulating levels are associated with the degree of heart failure.
Although genetic polymorphisms have been identified in endothelin-1 gene, their
effects on the expression of endothelin 1 and its circulating levels are unclear.
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We examined the effect of G5665T polymorphism on endothelin-1 gene on left
ventricular function and endothelin-1 levels in patients with ischaemic heart failure
(IHF).
Methods: The study population consisted of 366 individuals: 204 patients with
IHF and 162 healthy controls. Left ventricular ejection fraction was estimated by
echocardiography. Plasma levels of ET-1 were measured by ELISA, while the
presence of G5665T polymorphism on endothelin-1 gene was determined by
PCR.
Results: Genotype distribution was GG: 53.2%, GT: 40% and TT: 6.8% for IHF
and GG: 61.1%, GT: 32.1% and TT: 6.8% for the controls. There was no differ-
ence in the risk for IHF between the 5965G carriers and 5965T homozygotes
(OR=0.90, 95%CI: 0.39-2.09, p=NS). Homozygosity for the T allele was associ-
ated with significantly higher levels of ET-1 (pg/ml) compared to the carriers of
the G allele (2.44±1.9 vs 1.75±1.55, p<0.05) overall. The difference was not sig-
nificant in the controls group (1.51±1.42 vs 1.10±0.73, p=NS). However, we ob-
served a significant difference in the IHF group (2.44±1.9 vs 1.75±1.55, p<0.05).
No effect was observed in the ejection fraction in all groups for TT vs GG+TG
(59.5±1.6 vs 59.1±1.9 and 30.3±11.3 vs 28.4±6.6, p=NS for controls and IHF
respectively)
Conclusions: The presence of 5665TT genotype of endothelin-1 gene is asso-
ciated with significantly higher levels of endothelin-1. These findings suggest that
G5665T polymorphism on endothelin-1 gene may have a significant impact in the
pathophysiology of heart failure, by regulating the levels of endothelin-1.

P1747 Improvement in left ventricular ejection fraction
during clinical follow up in the Canadian heart failure
network

J.M.O. Arnold1, M.-H. Leblanc2, J.G. Howlett3, H. Hadddad4,
A. Ignaszewski5 , P. Liu6, M. Rajda7, M. Chan8, T. Ashton9,

L.W. Stitt10. 1University Hospital, London, Canada; 2Quebec Heart Institute,
Laval Hospital, Quebec, Canada; 3Foothills Medical Centre, Calgary, Canada;
4Ottawa Heart Institute, Ottawa, Canada; 5St. Paul’s Hospital, Vancouver,
Canada; 6University Health Network, Toronto, Canada; 7Dalhousie University,
Halifax, Canada; 8Royal Alexandra Hospital, Edmonton, Canada; 9Penticton
Regional Hospital, Penticton, Canada; 10University of Western Ontario, London,
Canada

Background: In heart failure (HF) patients, left ventricular (LV) function has been
shown to improve with treatment in some randomized clinical trials. In a cohort of
HF patients referred to, and followed clinically in, the HF outpatient clinics of the
Canadian HF Network, we wished to identify the change in LV function in clinical
practice.
Changes in LV ejection fraction (EF) at one and two years were compared to
the first recorded LVEF measurement at a CHFN visit. 21 clinics contributed data
from both academic and community centers between 1999 and 2010. Each clinic
used Canadian and other national guidelines to direct appropriate HF therapies in
their patients. The decision to perform an ECHO and its timing was made locally
in each clinic.
Results: 599 patients had ECHO’s with measurements of LVEF at time of their
first CHFN clinic visit (±30 days) and a repeat measure at 1 yr (±3 months). 74%
were male, mean age was 63.4±14.7 sd, and 43.4% were ischemic in aetiology.
Mean LVEF at first visit was 31.8±14% (sd), at 1 yr was 38.4±14.5%, and at 2 yrs
was 37.9±14.4%. Differences between baseline and 1 and 2 yrs were both sta-
tistically significant (p<0.001) as was the difference between yr1 and 2 (p=0.01).
For categorized changes from baseline, 12.0% had an absolute increase in LVEF
>20%, 14.7% had a 10-20% increase, 11.9% had a 5-10% increase, 54.9% had
no change (within 5%), and 6.5% had a decrease in absolute LVEF >5%. Patients
with age ≥70yrs or history of type II diabetes not on insulin, were significantly less
likely to have an absolute LVEF change >5% while ischemic aetiology were more
likely to improve LVEF >5% (both p<0.05). In those with an absolute increase of
LVEF >5%, utilization of beta-blocker and ACEi increased from baseline (63.2,
52.4% respectively) to 1 year (85.3%, 68.8%) but similar increases in utilization
occurred in those with no change or decrease in LVEF.
Conclusion: In an outpatient setting of specialized multidisciplinary HF clinics,
clinically relevant improvements in LVEF were observed and may be associated
with increases in evidence based therapies and follow up in specialized HF clinics.

P1748 Left sympathetic surgical blockade in systolic heart
failure patients with optimised medical therapy

G.E. Conceicao-Souza, P.M. Pego-Fernandes, L.F. Moreira,
F.D. Cruz, G.V. Guimaraes, F. Bacal, C.J. Grupi, M.U. Rondon,
C.E. Negrao, E.A. Bocchi. Heart Institute -InCor, São Paulo, Brazil

Purpose: Sympathetic nervous system modulation is the cornerstone treatment
for systolic heart failure (SHF). We sought to evaluate the feasibility, safety and
potential beneficial effects of additional surgical sympathetic blockade in SHF pa-
tients.
Methods: In this prospective randomised controlled trial, inclusion criteria were:
NYHA functional class II or III, left ventricular ejection fraction (LVEF) ≤40%, sinus
rhythm and resting heart rate >65 bpm, despite optimal medical therapy (MT).
Fifteen patients were randomly assigned in a 1:2 basis either to MT alone or MT
plus surgical treatment (ST). ST consisted of left lower 1/3 stellar ganglion and

T3-T4 thoracic interspinal space videothoracoscopic clipping. Primary endpoints
were feasibility and safety. Secondary endpoints were changes in clinical status,
exercise capacity, quality of life, LVEF and remodeling by echocardiography and
heart rate before and after 6 months of randomisation.
Results: 10 patients underwent ST and there were no adverse events attributable
to surgery. ST improved: LVEF (25±6.6 vs 33±5.2, p=0.03); 6-min walking dis-
tance in meters (167±35 vs 198±47), p=0.02); 24h-Holter mean HR (77±5 vs
72±4, p=0.0003; MLHFQ score (48±10 vs 40±14, p=0.01. 123I-MIBG radionu-
clide scan heart/mediastinum ratio, LV end diastolic diameter, sympathetic periph-
eral nerve activity, peak VO2, LVEF by Gated, serum BNP levels and 24h Holter
NN standard deviation were unchanged. Two patients died at each group. Clinical
status improvement was only observed at ST.
Conclusions: ST was feasible and safe in SHF patients. Its beneficial effects
warrant the development of a larger randomized trial.

P1749 Disparity between matrix metalloproteinase-9 and
tissue inhibitors of matrix metalloproteinase-1
correlated with the severity and adverse prognosis in
patients with heart failure and systolic dysfunction

T. Morishita, Y. Mitsuke, A. Nakano, H. Uzui, T. Geshi, N. Amaya,
K. Sarazawa, T. Sato, K. Ishida, J.D. Lee. University of Fukui Hospital, Fukui,
Japan

Background: Serum matrix metalloproteinase (MMP) activity are upregulated in
the failing human heart and influenced ventricular remodeling. We investigated
whether circulating MMP species are related to the prognosis risk of heart failure
(HF) and the correlations between circulating MMP-9, tissue inhibitors of MMP-1
(TIMP-1) levels and other biomarkers in patients with heart failure and systolic
dysfunction.
Methods: We enrolled 173 HF patients with reduced left ventricular ejection
fraction<50% and New York Heart Association (NYHA) class I-IV. Circulating lev-
els of MMP-9, TIMP-1 and other biomarkers was determined by ELISA. Major
adverse cardiovascular event (MACE) and cardiac death were assessed during
the follow-up period. All patients were treated with ordinary regimen.
Results: Values of MMP-9/TIMP-1 increased with the severity of NYHA func-
tional class (r=0.23, P<0.05). Values of MMP-9/TIMP-1 had significant positive
correlations with levels of interleukin-6, noradrenaline and tumor necrosis factor-
alpha. Patients who had MACE had high values of MMP-9/TIMP-1 (P<0.05).
Non-ischemic heart failure patients (n=101) had higher values of MMP-9/TIMP-1
ratio compared with ischemic ones (n=72) (P<0.05). During the follow-up pe-
riod (average of 88±49 months), 44 patients had MACE, including 25 cardiac
deaths. We divided our follow-up population into two groups based on the median
values of MMP-9/TIMP-1. Kaplan-Meier analysis demonstrated a higher prob-
ability of MACE and cardiac death in the high values of MMP-9/TIMP-1 group
(P<0.05). According to stepwise multivariate analysis, only high values of MMP-
9/TIMP-1, not B-type natriuretic peptides, remained significantly predictive of
MACE throughout the follow-up period.
Conclusions: Values of MMP-9/TIMP-1 correlate the severity and inflammatory
cytokine in HF patients. The high value of MMP-9/TIMP-1 is a significant predictor
of clinical outcomes and a strong predictor of MACE in heart failure. MMP-9 and
TIMP-1 levels allow further risk stratification, suggesting the disparity between
MMP-9 and TIMP-1 contribute to the occurrence of MACE in patients with HF
and systolic dysfunction.

P1750 HCN channel inhibition with ivabradine prevents
sudden arrhythmic death in a mouse model of dilated
cardiomyopathy

Y. Kuwabara1, K. Kuwahara1, H. Kinoshita1, M. Takano2 ,
Y. Nakagawa1, S. Usami1, S. Yasuno3, T. Nishikimi1, K. Ueshima3,

K. Nakao1. 1Kyoto University Graduate School of Medicine, Department of
Medicine and Clinical Science, Kyoto, Japan; 2Jichi Medical University, School
of Medicine, Department of Biophysics, Shimotsuke, Japan; 3Kyoto University
Graduate School of Medicine, EBM Research Center, Kyoto, Japan

Purpose: Pharmacological interventions for preventing sudden arrhythmic death
in patients with chronic heart failure still remain limited. Growing evidence in hu-
mans and animals demonstrates that the hyperpolarization-activated cyclic nu-
cleotide gated channels (HCN channels) is over expressed in failing hearts and
potentially involved in the increased arrhythmogenicity. The ability of HCN chan-
nels inhibition to prevent lethal arrhythmia associated with heart failure, indepen-
dent of heart rate reduction, has never been tested, however.
Method: Transgenic mice expressing a dominant-negative mutant of neuron-
restrictive silencer factor in a cardiac–specific manner (dnNRSF-Tg) exhibit di-
lated cardiomyopathy, high susceptibility to arrhythmia and sudden death. We
showed that the HCN channels are over-expressed in this model, and are poten-
tially responsible for the observed arrhythmic death. We therefore examined the
effects of ivabradine (Iva, 7 mg/kg/d in drinking water from 8 weeks of age), a
specific HCN channel inhibitor on survival and arrhythmogenicity in dnNRSF-Tg.
Results: The dose of Iva used did not significantly reduce the heart rate in
dnNRSF-Tg (after 12 weeks treatment, Tg/vehicle; 575±21 bpm,and Tg/iva;
547±20 bpm; p=0.48). Iva significantly improved the survival among dnNRSF-
Tg mice (%survival at 32 weeks of age; 75.3% with Iva (n=28), 36.1% without
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Iva (n=54); p<0.05). Though echocardiographic, hemodynamic, and histological
analyses showed no significant difference between dnNRSF-Tg mice with and
without Iva, ECG telemetric monitoring showed the reduction of arrhythmias in
dnNRSF-Tg mice treated with Iva compared to those without Iva (VT; 19/h with
Iva (n=7), 92/h without Iva (n=7), p<0.05), suggesting that Iva improved the sur-
vival by preventing lethal arrhythmias.
Conclusion: Iva significantly reduced lethal arrhythmias in the mouse model of
dilated cardiomyopathy and sudden death independently of heart rate reduction.
Our findings suggest HCN channel inhibition with Iva is a useful approach to
preventing lethal arrhythmias in some pathological conditions of hearts.

P1751 Transthoracic echocardiography with Doppler tissue
imaging for predict weaning failure from mechanical
ventilation

S. Moschietto, D.D. Doyen, L.G. Grech, J.D. Dellamonica,
H.H. Hyvernat, G.B. Bernardin. University Hospital of Nice - Hospital

Pasteur, Nice, France

Objective: New onset of heart failure during spontaneous breathing trial (SBT) is
a frequent cause of weaning failure from mechanical ventilation. We evaluate the
ability of transthoracic echocardiography with E/Ea mitral ratio measurement, to
predict weaning failure from mechanical ventilation in intensive care unit.
Method: The sample included patients on mechanical ventilation for over 48
hours who underwent a first SBT. A complete echocardiography was performed
just before the SBT and 10 minutes after starting the SBT. Value of E/Ea mitral
ratio was compare between baseline and 10 minutes after starting the SBT in all
patients.
Results: 38 patients were included,12 failed the weaning process and were as-
sessed in the failure group, The others 26 patients were assessed in the success
group. Before the SBT E/EA ratio was higher in the failure group than in the suc-
cess group (13,2 vs 8,35 p=0,01), E/Ea measured during SBT was also higher in
the failure group (18 vs 10,4 p=0,0002) Cutt off values using ROC curve analyses
to predict weaning failure was 12, 3 for E/EA ratio at baselinep=0,01. SBT was
accompanied by a significant increase in E/Ea mitral ratio in failure group (13,2 vs
18 p=0,004) while no variation was observed in the success group (8,35 Vs 10,4,
p=0,62). LVEF did not differ between the 2 groups (60 vs 55%, p=0,9) whereas
Ea velocity was lower in the failure group (6,5 vs 8 cm/sec, p=0,03)

Baseline characteristics of patients

Success of weaning Weaning failure P
(N=26) (N=12)

LVEF 60 (50–60) 55 (45–65) 0.9
E wave 71,2 (66–75,6) 74,7 (59–91,2) 0.55
Ea 8 (7–9,5) 6,5 (5,9–7,9) 0.03
E/Ea 8,35 (7,5–10,35) 13,2 (8,5–16,6) 0.01
Relaxation abnormalities prevalence n(%) 8 (30.7%) 10 (83.3%) 0.004
Systolic dysfunction n 7 (27%) 4 (33%) 0.7

Data are presented as the percentage of patients or median with interquartile. LVEF: left ventric-
ular ejection fraction; Ea: protodiastolic mitral annulus velocity.

Conclusion: E/Ea ratio measured with TTE and DTI used detect LVFP rising
during SBT and could predict weaning failure.Diastolic dysfunction with relax-
ation impairment is closely associated with the weaning failure whereas systolic
function seems to not influence the weaning outcome.

P1752 A mechanism of sudden cardiac death in patients
with congestive heart failure and Cheyne-Stokes
respiration

T. Bitter1, N.G. Westerheide2, C. Prinz1, D. Horstkotte1,
O. Oldenburg1. 1Department of Cardiology, Heart and Diabetes

Center North Rhine-Westphalia, Ruhr University Bochum, Bad Oeynhausen,
Germany; 2Department of Business Administration and Economics, University of
Bielefeld, Bielefeld, Germany

Introduction: Previous studies confirmed Cheyne-Stokes respiration (CSR) an
independent risk factor for malignant arrhythmic events and sudden cardiac death
in patients (pts) with congestive heart failure (CHF). However, mechanisms in-
volved remain unclear. This study aimed to clarify the role of nocturnal hypox-
aemia and respiratory instability as underlying mechanisms.
Methods: 215 pts with CHF (persistent LVEF < 40%, functional NYHA-class ≥
2) and implanted cardioverter-defibrillator device (133 pts with concomitant CSR
(apnoea-hypopnea index (AHI) >5/h, and 82 pts with obstructive sleep apnoea
(OSA, AHI >5/h) as a control-group) were included. At baseline, all pts under-
went cardiorespiratory polygraphy, capillary blood gas analysis, echocardiogra-
phy, cardiopulmonary exercise testing (CPX), and rebreathing test. We defined
lowest oxygen saturation, longest apnoea, longest hypopnoea and AHI during
polygraphy as measures of hypoxaemia, and increased hyperoxic, hypercapnic,
ventilatory response (HCVR), higher VE/VCO-slope during CPX, and daytime
hypocapnia as measures of respiratory instability. Patients were followed up for
a median period of 15months (range 3 to 51 months), and end point was de-
fined as aborted sudden cardiac death (ventricular tachyarrhythmia treated by
cardioverter-defibrillator).

Results: Among the CSR group 49 pts (36.8%) suffered from appropriate defibril-
lator therapies, among the control group 27 pts (32.9%). Forward stepwise logistic
regression analysis, adjusted for sex, age, functional NYHA-class, BMI, and LVEF
revealed lower daytime pCO2 (p=0.01) and higher VE/VCO2-slope during CPX
(p=0.03) independent predictors for appropriate cardiverter-defibrillator therapies.
In addition, increased HCVR (p=0.07) tended to be an independent predictor.
Lowest oxygen saturation, longest apnoea duration, longest hypopnoea duration
and AHI did not show an association. In the control-group only lowest oxygen
saturation (p=0.07) tended to be a predictor.
Conclusion: This study suggests that among CHF pts with CSR daytime
hypocapnia and increased VE/VCO2-slope during CPX, eliciting neurohormonal
derangement and respiratory instability, but not measures of nocturnal hypox-
aemia predict malignant ventricular arrhythmias. Treatemt of CSR therefore
should not only focus on suppressing apnoeas and hypopnoeas but even more
important on stabilizing respiratory instability.

P1753 Impact of high risk pregnancy on left ventricular
function during peripartum period: from the Toyota
peripartum cardiomyopathy study

H. Umeda1, T. Ota1, N. Misumida1, K. Hayashi1, Y. Komoriya1,
R. Ishiki1, S. Sugino1, M. Iwase1, H. Inagaki1, T. Murohara2.

1Toyota Memorial Hospital, Toyota, Japan; 2Nagoya City University, Graduate
School of Medical Sciences, Nagoya, Japan

Background: Peripartum cardiomyopathy (PPCM) is a rare (1 in 3000 to 4000
live births) but serious form of cardiac failure affecting women in the last months
of pregnancy or early puerperium. However, it remains uncertain whether mildly
impaired left ventricular (LV) function without typical symptom, which could not
achieve the criteria of PPCM, can occur in a significant proportion of patients.
The goal of the present study was to evaluate LV systolic and diastolic function
during perinatal or puerperal period in high-risk pregnant women
Methods: A consecutive series of 112 high-risk pregnant women without his-
tory of cardiac disease underwent ultrasound cardiography within 10 days before
and/or after delivery. High risk pregnancy was defined as gestational hyperten-
sion, twin pregnancy, tocolytic therapy, or ≥35 years of age.
Results: PPCM occurred in 3 cases (2.7%) during postpartum period. There
were no significant differences in LV ejection fraction, the ratio of the mitral E
velocity to E’ (E/E’), B-type natriuretic peptide or troponin-I levels between pre-
and post-delivery. LV diastolic function was deteriorated (E/E’ ≥15) in 15 cases
(15.0%) at pre- or post delivery, whereas only 3 patients (2.7%) showed an im-
paired LV systolic function (LV ejection fraction <45%). Pregnant women with E/E’
≥15 were more likely to have gestational hypertension (73% vs. 39%, P=0.013)
and undergo caesarian delivery (79% vs. 46%, P=0.023). Multivariate analysis
identified the presence of gestational hypertension (odds ratio, 4.09; 95%CI, 1.18-
14.19; P=0.026) as independently associated with an impaired LV diastolic func-
tion (E/E’ ≥15) during peripartum period.
Conclusions: In women with high risk pregnancy, frequency of PPCM after deliv-
ery was higher than rates reported previously. Our results also suggested that an
impaired diastolic function was found to be relatively common during peripartum
period, which might be associated with gestational hypertension in this particular
population.

P1754 Evidence of subtle left ventricular systolic
dysfunction and worse prognosis in asymptomatic
hemodialysis patients with preserved left ventricular
ejection fraction and elevated cardiac troponin T

Y.W. Liu1, C.T. Su2, Y.Y. Huang1, J.H. Chen1, W.C. Tsai1. 1National
Cheng Kung University Hospital, Tainan, Taiwan; 2National Taiwan University
Hospital, Yun-Lin Branch, Yun-Lin, Taiwan

Purpose: Among stable end-stage renal disease (ESRD) patients, the increased
level of cardiac troponin T (cTnT) is an independent predictor of poor progno-
sis. However, accurately assessing cardiac function of asymptomatic ESRD pa-
tients with raised cTnT concentration and preserved left ventricular ejection frac-
tion (LVEF) remains a challenge. We conducted a cohort study to examine the
LV systolic function and prognosis between asymptomatic hemodialysis patients
with different level of cTnT.
Methods: One hundred and nine asymptomatic ESRD patients undergoing
maintenance hemodialysis (≥3 months), without LVEF <50%, severe valvu-
lar heart disease, atrial fibrillation, pulmonary edema, or acute coronary syn-
drome, received echocardiography with tissue Doppler imaging analysis, and 2-
dimensional speckle-tracking echocardiography with strain analysis (2D strain
analysis). Serum cTnT, high sensitivity C-reactive protein (hsCRP), and albu-
min were measured. Patients were stratified by level of cTnT ≥0.05 ng/ml (age
70.1±13.3 years, male 46%) and cTnT <0.05 ng/ml (age 66.5±10.3 years, male
50%).
Results: These patients were studied over a 2-year period. Between these 2
groups, there was no significant difference of gender, age, LVEF, systolic my-
ocardial velocity, and the level of hsCRP. Patients, with high level of cTnT (≥0.05
ng/ml), presented with lower serum albumin level (3.13±0.33 g/dL vs. 3.38±0.41
g/dL, p=0.008) than those in the other group. By strain analysis, among patients
with high cTnT level, reduced global LV peak systolic longitudinal strain (GSl;



290 Heart failure – left ventricular dysfunction

high level cTnT vs. low level cTnT group:-16.8±3.3% vs. -19.0±3.6%, p=0.02),
and circumferential strain rate (high level cTnT group vs. low level cTnT group:-
1.72±0.40 vs. -2.02±0.60, p=0.02) developed. There was a correlation between
GSl and level of cTnT (r=0.36, p<0.001). In a multivariate regression analysis,
deteriorated GSl was an independent correlate of cTnT level in asymptomatic
hemodialysis patients (p=0.03, 95% C.I. 0.531-0.974). Importantly, 2-year mortal-
ity rate was higher in the high cTnT group (high level cTnT group vs. low level
cTnT group: 40% v.s. 9.8%, p=0.003)
Conclusions: Among stable hemodialysis patients, LV systolic function deterio-
rated along with the increasing level of cTnT. Those hemodialysis patients with
increased level of cTnT (≥0.05 ng/ml) presented with worse LV systolic function
and higher mortality rate than others with cTnT <0.05 ng/ml.

P1755 High prevalence of viral genomes and multiple viral
infections in the myocardium of adults with
“idiopathic” left ventricular dysfunction

A. Gkouziouta, S. Adamopoulos, G. Karavolias, P.H. Cockinos,
L. Kaklamanis, D. Degiannis, G. Saroglou, V. Voudris. Onassis

Cardiac Surgery Center, Athens, Greece

Purpose: For a long time, enteroviruses have been considered to be the most
common cause of acute viral myocarditis (MC), with possible transition from MC
to dilated cardiomyopathy (DCM). Recent investigations have shown, however,
that other viruses are also frequently encountered in MC patients, suggesting
that persistence of various virus species may play a pathogenic role in the tran-
sition from MC to DCM. The purpose of this study was to screen endomyocardial
biopsies (EMBs) from patients with "idiopathic" DCM for the presence of viral
genomes by using polymerase chain reaction (PCR) to assess the frequency of
cardiac viral infections that may be involved in the pathogenesis of the disease.
Methods: EMBs were obtained for PCR analysis from 90 consecutive patients
(median left ventricular ejection fraction, 35.0%; range, 9% to 59%). PCR was per-
formed to detect the genomic sequences of enterovirus (EV), adenovirus (ADV),
human cytomegalovirus (HCMV), herpes simplex virus, Epstein-Barr virus (EBV),
human herpesvirus 6 (HHV-6), parvovirus B19 (PVB19), and influenza A and B
viruses. Myocardial inflammation was assessed by histological and immunohisto-
logical analyses.
Results: Viral genomes could be amplified from EMBs of 75 (83.3%) of the 90
DCM patients: EV=25 (33%), ADV=5 (6.6%), PVB19=5 (6.6%), HHV-6=4 (5.3%),
EBV=5 (6.6%), HCMV=6 (8%), including n= 35 cases (46.6%) with multiple infec-
tions. Active or borderline myocarditis according to the Dallas classification did not
exist in any case. Lymphocyte and macrophage infiltrates were not significantly
different in virus-positive versus virus-negative patients.
Conclusions: Viral genomes were frequently detected in EMBs of patients with
systolic left ventricular dysfunction. Our data suggest that myocardial persistence
of various viruses, often presenting as multiple infections, may play a role in the
pathogenesis of DCM far more frequently than suspected so far.

P1756 Anaemia versus iron deficiency in heart failure

D. Berliner1, S. Brenner1, N. Deubner1 , G. Gueder1 , G. Gelbrich2,
S. Stoerk1, G. Ertl1, C.E. Angermann1 . 1University of Würzburg,
Department of Internal Medicine I/Center of Cardiovascular
Medicine, Würzburg, Germany; 2University of Leipzig, Coordination

Centre for Clinical Trials, Leipzig, Germany

Background: Anaemia is known to impact adversely on outcome in heart failure.
This study investigated in a cohort with chronic heart failure (CHF) the preva-
lence of anaemia and various factors involved in haematopoesis. The aim was
to elucidate their individual importance and possible causative role for anaemia
development.
Methods: The study population consisted of 427 patients attending follow-up six
months after hospitalization for decompensated systolic HF. Besides clinical as-
sessment, blood chemistry including Hb, markers of iron metabolism and renal
function, hsCRP and BNP were analyzed. Anaemia was defined according to
WHO-criteria ((Hb <13/12g/dL in men/women), renal dysfunction as glomeru-
lar filtration rate <60mL/min/1.73m2 and iron deficiency as ferritin <100μg/L or
ferritin 100-300 μg/L plus transferrin saturation <20%. Patients with mild and ad-
vanced HF were compared.
Results: At follow-up 158 patients were in NYHA III/IV. NYHA I/II patients were
younger (64±13 vs. 69±11 years, p<0.001). There were no significant differ-
ences regarding sex (77% vs. 73%, p=0.41), left ventricular ejection fraction

Heart Failure Symptoms NYHA I / II NYHA III / IV p

Number of Patients, N 269 158
Anaemia (%) 15.7 26.5 <0.01
GFR <60mL/min/1.73m2 (%) 29.4 57.7 <0.001
BNP [pg/mL] 134,3 [54,4; 291,6] 274,4 [156,2; 661,6] <0.001
High sensitive CRP [mg/L] 2,2 [1,1; 6,4] 4.0 [1,5; 10,9] 0.01
Iron deficiency (%) 36.4 47.1 <0.01
Ferritin [μg/L] 175 [96; 300] 143 [88; 291] 0.157
Transferrin [mg/dL] 276 [246; 309] 279 [246; 317] 0.102
Transferrin saturation [%] 24,9 [20,0; 31,7] 21,0 [14,7; 28,3] <0.01
Erythropoietin [mIU/mL] 12,0 [7,9; 18,9] 16,5 [10,0; 29,0] <0.01

(LVEF; 32±8 vs. 31±8%, p=0.26), and CHF aetiology. Results on anaemia, renal
dysfunction, markers of iron metabolism and inflammation are shown in the table.
Iron deficiency was more common and serum erythropoietin higher in this group.
Conclusion: While anaemia is common in CHF, iron deficiency is even more
prevalent. Besides renal dysfunction and systemic inflammation, iron deficiency
might thus play the most crucial role in CHF-related anaemia.

P1758 Accurate design of randomized placebo-controlled
clinical trials for assessment of stem cell effects on
cardiac regeneration

T. Kakuchaya, E. Golukhova, M. Eremeeva, N. Chigogidze,
I. Aslanidi, I. Shurupova, L. Bockeria. Bakoulev Center for

Cardiovascular Surgery, Moscow, Russian Federation

Background: Currently performed randomized trials on stem cells (SC) in con-
gestive heart failure (CHF) have been focused on such end-points as left ventric-
ular (LV) volumes, ejection fraction (EF), infarct size, life quality and not aimed to
assess more subtle processes of SC actions.
Purpose of our randomized prospective placebo-controlled trial was to evaluate
paracrine effects of autologous bone-marrow CD133+ progenitors in CHF pa-
tients.
Methods: Fifty CHF patients (24 with ischemic dilated cardiomyopathy [ICMP]
and 26- idiopathic dilated cardiomyopathy [IDCMP]) were randomized to
CD133+/placebo delivery: selectively percutaneously intracoronary or transendo-
cardially. Apart from standard methods, we assessed 11 plasma biological mark-
ers (VEGF165, FGFb, PlGF, Angiogenin, Angiopoetin-1/2, Endostatin, MMP-9,
TNF-a, SDF-1α, NTpro-BNP).
Results: Single isolated transendocardial CD133+ delivery resulted in LVEF in-
crease in 3-6 months in ICMP patients and perfusion defects reduction in CD133+
"treated" viable segments compared to placebo. Paracrine effects exerted tran-
siently in ischemic scarred viable myocardium and did not exert in non-ischemic
dilated myocardium (Figure 1).

Figure 1. SDF-1a/PlGF dynamics.

Conclusions: CD133+ had transient paracrine effects in ICMP patients and were
inefficient in IDCMP patients. This phenomenon is due to significant up-regulation
of SDF-1α and other SC homing factors in scarred myocardium. Similarly de-
signed studies can enlighten future potential for successful restoration of degen-
erated myocardium.

P1759 Does malnutrition determined by the Mini Nutritional
Assessment (MNA) test retain its influence on
long-term mortality in hospitalized patients with heart
failure?

J.L. Bonilla Palomas, A.L. Gamez-Lopez, M.P. Anguita-Sanchez,
J.C. Castillo-Dominguez, M. Crespin-Crespin, D. Garcia-Fuertes,

J. Suarez De Lezo. Hospital Universitario Reina Sofía, Córdoba, Spain

In the study of heart failure (HF), a great number of prognostic factors have been
identified. Previously, our working group has established that malnutrition deter-
mined by the Mini Nutritional Assessment (MNA) test is an independent predictor
of medium-term mortality in hospitalized patients with HF. The MNA test has been
designed and validated to provide a single, rapid assessment of nutritional sta-
tus. The sum of the MNA score distinguishes between patients with: adequate
nutritional status, MNA ≥24; undernutrition, MNA <17; at risk for malnutrition,
MNA between 17 and 23.5. The aims of this study were to evaluate if malnutri-
tion determined by MNA score retains its influence on long-term mortality in pa-
tients with HF. For this purpose, 208 consecutively discharged patients after a HF
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hospitalization from January 2007 to March 2008 were prospectively analysed.
Previous to discharge, a global evaluation by the MNA test were performed (an-
thropometric measurements, global assessment, dietary questionnaire and sub-
jective assessment). In addition to this, usual demographic, clinical, functional
and treatment variables were studied. The mean age was 73±10 years, 46%
were female and the most frequent etiology was ischemic heart disease (41,8%).
Overall mortality was 37,2% (the median of follow-up was 25 months, interquar-
tile range 12-32 months). 13% of the patients were classified as undernutrition
(group A) and 59,5% were classified as at risk of malnutrition (group B). The re-
maining 27,5% were classified by the MNA as adequate nutritional status (group
C). All 3 groups were homogenous in the etiology of heart failure (ischemic eti-
ology: 40%, 39% and 45%, respectively, p=0,11). However, patients of groups A
and B were older than patients of group C (78.6±7.9, 72-6±9.6 and 70-8±10.9
years, respectively, p=0,005). Moreover, groups A and B presented a higher per-
centage of female (80%, 47,8% and 22,6%, respectively, p<0,001), lower serum
hemoglobyn (11.16±2, 12.02±1,9 and 12.9±2 g/dl, respectively, p=0,001) and
lower creatinine clearance (40,2±20,5, 55,1±25,1 and 57,4±19 ml/min, respec-
tively, p=0,006). At 25 months of follow-up, group A mortality was 76%, group B
35,9% and group C 18,9% (Log-rank, p<0,001). When Cox multivariate analy-
sis was performed, the state of malnutrition determined by the MNA test was an
independent predictor of mortality (HR 3.75; 95%CI, 1.75-8.02, p=0,001).
Conclusion: We have found that the MNA score retains its influence on long-
term mortality in patients with HF and become as a strong independent predictor
of mortality in these patients.

P1760 Single centre long term follow-up of undersized mitral
annuloplasty for mitral regurgitation in end-stage
dilated cardiomyopathy

G. Bruschi1, T. Colombo1, L. Botta1, S. Trunfio1, A. Cannata1,
F. Oliva1, F. Macera1, R. Paino2, M. Frigerio1, L. Martinelli1.

1Niguarda Ca’ Granda Hospital, Department of Cardiology, Milan, Italy;
2Niguarda Ca’ Granda Hospital, Cardiothoracic Anesthesia and Intensive-care,
Milan, Italy

Purpose: Heart failure is currently one of the leading causes of death and hos-
pitalization. In patients with dilated cardiomyopathy, functional mitral regurgitation
(MR), secondary to left ventricular dilation and dysfunction, is a frequent serious
complication that makes the prognosis worse, causing more frequent and more
severe episodes of congestive heart failure.
Patients and methods: Between March 1998 and January 2010 at our Centre,
44 patients (30 male, mean age 58.9±10.9 yy) with end-stage dilated cardiomy-
opathy and • left ventricular echocardiography ejection fraction <30%; • ≥ III+/IV+
mitral regurgitation, with normal mitral leaflet; • LV indexed end-diastolic volume
≥100 ml/m2 underwent undersized mitral annuloplasty. Their mean duration of
documented heart failure was 82.6±75 months. Eleven patients with coronary
artery disease underwent concomitant coronary artery bypass graft.
Results: Intra-operative transesophageal echocardiography revealed no or triv-
ial mitral regurgitation in all patients. The average ring size used was 28 mm.
There was no intra-operative mortality. In the postoperative period, eleven pa-
tients required longer than 24 h of mechanical ventilator support. There were
two in-hospital deaths for irreversible low output syndrome, 9 and 23 days after
surgery. Forty-two patients have been discharged after a mean hospitalization
of 13.8±7 days. All discharged patients have been periodically visit at our Cen-
tre, at June 2009 mean follow-up was 59.1±39.1 months (range 3- 128 months).
Eleven patients (256%) required readmission for heart failure, six of them were
enlisted for heart transplantation (HTx) and five successfully heart transplanted
(12%) 21.4±19.2 months after surgery. Eight (19%) late deaths occurred after a
mean time from surgery of 31.3±34.7 months. Actuarial survival of all the popula-
tion is 90.5±4.6%, 83.1±6.0% and 73.9±6.6% respectively after 1, 2 and 5 years.
Freedom from cardiac event (death, readmission for heart failure) is 94.8±3.6%,
77.5±6.9% and 67.1±8.3% respectively after 1, 2 and 5 years from surgery.
Follow-up echocardiography was available for all patients and shows mean value
of EF 34.1±9.4% (pre-op 27.3±3.4%), EdVi 99.6±36 ml/m2 (pre-op 132.3±28
ml/m2), pulmonary artery pressure 38.4±7.3 mmHg (pre-op 51.6±11.4 mmHg).
Conclusions: Undersized mitral annuloplasty can be performed in patients with
advanced heart failure with low perioperative morbidity and mortality and should
be an important and useful procedure in cardiomyopathy patients in an effort to
prolong the time to HtTx or even avoid heart transplantation.

P1761 Anemia in heart failure: iron metabolism dictates
hepcidin levels in stable outpatients

C.S. Weber, L. Beck-Da-Silva Neto, A. Biolo, L.A. Goldraich,
N. Clausell. Federal University of Rio Grande do Sul - Hospital
Clinicas of Porto Alegre, Porto Alegre, Brazil

Purpose: To study the interaction of iron metabolism, inflammation, renal impair-
ment and bone marrow responses in heart failure-related anemia. While hepcidin
inhibits iron intestinal absorption and distribution through the body, positively in-
duced by inflammation in mainly decompensated heart failure scenarios, it is also
suppressed by anemia, hypoxia, erythropoietin (EPO), and iron deficiency sta-
tus. We hypothesized that in stable heart failure patients with anemia, hepcidin
is mainly governed by iron stores status. We thus evaluated hepcidin production

in heart failure outpatients with and without anemia and explored main factors
associated with its profile.
Methods: In this cross-sectional study, stable systolic heart failure outpatients un-
derwent clinical and laboratory evaluation, including complete iron panel and EPO
levels. Hepcidin and tumor necrosis factor (TNF)-α were measured by ELISA.
Results: Sixty heart failure outpatients (mean ejection fraction 30±8%, 70%
male) were studied. Anemic patients (n=38, mean hemoglobin 11.4±1 g/dL) were
older (69.6±9.6 vs. 58±10.8 years old, P< 0.01) and had worse renal function
(creatinine 1.4 [0.7 – 4.5] vs. 1.15 [0.6 – 2.2] mg/dL, P<0.04) than non-anemic
patients (n=22, mean hemoglobin 13.8±1.1 g/dL). Iron deficiency was present in
42% of patients with anemia and in 27% of non-anemic patients, P=0.25. Levels of
TNF-α and hepcidin were 29 and 21% higher in patients with anemia, respectively
(P<0.05), compared to non-anemic patients. In the entire group of patients, after
adjustment for glomerular filtration rate (GFR) and age, hepcidin remained weakly
correlated to transferring saturation (TSAT) (r = 0.27; P=0.04); when the group of
patients with anemia and heart failure was separately analyzed, the association
of hepcidin and TSAT was also observed, but stronger (r=0.45; P<0.01). How-
ever, hepcidin was not associated to TNF-α and to log EPO (r = - 0.11; P=0.53
and r = - 0.24; P=0.19 respectively).
Conclusions: In conclusion, in stable heart failure patients with anemia, hepcidin
appears to be mainly governed by iron stores status rather than by inflammation.
Our data suggest that iron stores preponderance on hepcidin behavior indicates
that optimization of iron availability for erythropoiesis prevails in compensated
heart failure.

P1762 Treatment at discharge of acute heart failure: The
OFICA study

D. Logeart1 , J.N. Trochu2, R. Isnard3, P. Degroote4, M. Galinier5,
T. Damy6, J.C. Eicher7, P. Gibelin8, F. Delahaye9, Y. Neuder10.
1AP-HP - Hospital Lariboisiere, Department of cardiology, Paris,

France; 2University Hospital of Nantes, Institut of the Thorax, Nantes, France;
3AP-HP - Hospital Pitie-Salpetriere, Department of Cardiology, Paris, France;
4Hospital Regional University of Lille - Cardiological Hospital, Lille, France;
5University Hospital of Toulouse - Rangueil Hospital, Department of Cardiology,
Toulouse, France; 6AP-HP - University Hospital Henri Mondor, Department
of Cardiology, Creteil, France; 7University Hospital Center, Department of
Cardiology, Dijon, France; 8University Hospital of Nice - Hospital Pasteur, Nice,
France; 9University Hospital of Lyon - Hospital Louis Pradel, Department of
Cardiology, Lyon, France; 10University Hospital of Grenoble, Department of
Cardiology, Grenoble, France

Aims: OFICA is a nationwide, observational study of acute heart failure (AHF),
which was designed to analyze AHF in the real world. Treatment at discharge was
particularly analyzed because of its importance on outcome.
Methods: A single-day snapshot was performed on 2009 in 170 French public
and privates hospitals. Investigators were encouraged to include all hospitalized
patients with a diagnosis of AHF. Relevant data was recorded about whole hospi-
talizations, including treatment at discharge.
Results: The survey included 1658 patients with confirmed diagnosis (76±13y,
45% females, 30% of preserved LVEF). In-hospital mortality was 8.2%. Among
the 1517 survivors, treatment at discharge included diuretics in 84.0% of cases,
ACE-I in 53.1%, ARB in 11.9%, betablockers in 53.5%, aldosterone inhibitors in
17.5%, digoxin in 9.4%, calcium channel blockers in 17.1%, amiodarone in 22.3%
and anticoagulants in 43%. Among patients with LVEF ≤0.40, these rates were:
diuretics in 87.6% with a mean dose of 138mg/d, ACE-I or ARB in 73.5% with a
mean percentage of the target dose of 42%, betablockers in 65.7% with a mean
percentage of the target dose of 36%, and aldosterone inhibitors in 25.2% cases.
Among patients with history of HF before admission, there was a significant in-
crease in rates of prescription of these drugs between admission and discharge.
By using stepwise logistic regression analysis, parameters associated with pre-
scription of ACE-I/ARB were: age (OR 0.98 95CI 0.96-0.99), natriuretic peptides
quartiles levels (OR 1.50 95CI 1.10-2.04), LVEF (OR 1.69 95CI 1.10-2.61) as
well as renal function (1.02 95CI 1.00-1.04). For betablockers, these parameters
were COPD (OR 0.63 95CI 0.51-0.90), age (OR 0.98 95CI 0.96-0.99) and non-
ischemic heart disease (1.34 95CI 1.21-2.14). Rate of prescription of aldosterone
inhibitors was impacted by age (OR 0.89 95CI 0.85-0.93) and LVEF (OR 0.80
95CI 0.68-0.93).
Conclusion: The OFICA survey is a valuable tool for analyzing the management
of AHF in the real world. As compared to guidelines, gaps remain in treatment at
discharge, especially for elderly patients and those with COPD, renal insufficiency
as well as non-ischemic etiology.

P1763 Percutaneous carbon dioxide gas mist ameliorates
cardiac remodeling after myocardial infarction in rats

T. Yamazaki, Y. Nakamura, Y. Izumi, A. Hanatani, K. Shimada,
T. Muro, M. Yoshiyama. Osaka City University, Osaka, Japan

Purpose: Carbon dioxide (CO2) bathing has been used to treat
some cardiac diseases. However, the effect of CO2 gas mist has not been ex-
amined. In this study, we hypothesized that a few micrometers of CO2 particle
(CO2 gas mist) would have potential therapeutic benefits on patients who have
had myocardial infarctions (MI). We investigated the following issues: (1) whether
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percutaneous CO2 gas mist had useful effects compared with CO2 gas, and (2)
whether percutaneous CO2 gas mist prevented cardiac remodeling after MI in
rats.
Methods: MI was induced by ligation of the left coronary artery in rats. CO2
gas mist was generated using a gas mist production unit, which atomized CO2
gas with H2O by two fluid-nozzles. The whole body of the rat below the axilla was
placed in a polyethylene bag filled with percutaneous CO2 gas mist for 30 minutes
once a day. In order to compare the effects of CO2 gas mist with CO2 gas, we
measured tissue blood flow in the shallow part of the tissue with laser tissue blood
oxygenation monitors by near-infrared spectroscopy, and subcutaneous tissue
pH using a digital pH-mV meter during the experimental procedure. Moreover,
MI rats were divided into 3 groups: (1) no mist group, (2) CO2 gas mist group,
and (3) CO2 gas mist and NG-nitro-L-arginine methyl ester (L-NAME) group. At
4 weeks, we assessed cardiac function using echocardiography, serum nitrate
concentration, and vascular endothelial growth factor (VEGF) mRNA expression
in the myocardium.
Results: The CO2 gas mist group had significantly increased oxygenated
hemoglobin levels and tissue saturation, and significantly decreased deoxy-
genated hemoglobin levels and subcutaneous tissue pH, compared with the no
mist group. Moreover, the CO2 gas mist group had a significantly increased ejec-
tion fraction compared with the no mist group. Interestingly, the CO2 gas mist
group had significantly increased nitrate concentrations and VEGF mRNA expres-
sion compared with the no mist group. These improvements were significantly
abolished with L-NAME treatment.
Conclusions: Our present study shows for the first time that percutaneous CO2
gas mist can prevent cardiac remodeling after MI, cause the induction of regional
VEGF synthesis, result in an increase in NO activity, lower pH conditions, and
increase subcutaneous blood flow. These results suggest that percutaneous CO2
gas mist may be a potentially useful therapy for heart failure due to MI.

P1764 Results of a randomized clinical study evaluating
nurse-driven telemedicine interventions for high risk
chronic heart failure patients with frequent
rehospitalizations

H. Persson1, J. Lofsjogard1, M. Melin2, D. Jaraj3, A. Fjellner4,
E. Straat2. 1Karolinska Institutet, Department of Clinical Sciences, Danderyd
Hospital, Stockholm, Sweden; 2Karolinska Institute, Karolinska University
Hospital Huddinge, Department of Cardiology, Stockholm, Sweden; 3Capio
St Görans Hospital, Department of Surgery, Stockholm, Sweden; 4The Public
Healthcare Services Committee Administration, Stockholm County Council,
Stockholm, Sweden

Purpose: A randomized controlled clinical study using Zelen’s design was ini-
tiated with the aim to improve quality of life (QoL) and reduce rehospitalizations
among chronic heart failure (CHF) patients. The hypothesis is to test if an individu-
ally customized nurse-managed telephone support program proactively targeting
high risk CHF patients could improve quality and efficiency of their care.
Methods: A team of physicians identified and randomized patients with systolic
or diastolic CHF, who had been hospitalized ≥2 times with the primary diagnosis
CHF during the past 12 months. Patients were invited to meet with a specially
trained nurse/care manager for a one-hour structured interview investigating pos-
sible causes of frequent rehospitalizations. Gaps within the patients’ care were
identified and specific actions to alleviate the patient’s situation (e.g. establishing
a primary care contact, booking a specialist or a heart failure nurse appointment,
securing home care) were completed. Thereafter regular medical telephone sup-
port (structured and planned phone calls) by the same nurse was offered to the
patients with the aim to coach and support patients.
Results: The study patients (n=139, median age 82 years [range 44-97], 43%
females) had a median of 3 hospital admissions (range 2-17) and 26 outpatient
visits to physicians during 12 months before participation at a direct health care
cost of 24106 Euros per patient. Data obtained 90 days after initiating the program
showed reduced number of rehospitalizations, improved QoL measurements (SF-
36) and 16% lower health care costs (randomized program participants vs. control
group, n=93 and n=46, respectively). The nurses made 258 health care actions in
the intervention group, 160 (62%) concerning self-care, coaching and education,
98 (32%) were contacts with other care givers. A complete evaluation of the entire
study (7 month of observation time) will be available at the time of this conference.
Conclusions: Preliminary data indicate that nurse managed telephone support
programs can improve quality of care and reduce hospitalizations and costs
among high risk CHF patients. Keys to success are (1) an analytically driven se-
lection process identifying patients who benefit from participation (2) customized
interventions focusing to close "care gaps" that causes readmission, and (3) rig-
orous follow-up on results.

P1765 Incidence and predictors of postoperative Heart
Failure(HF) in patients undergoing elective
noncardiac surgery

A. Rajamanickam1, P. Patel2, A. Usmani3, J. Janicijevic4,
E. Hixson2, M. Pecic2, C. Yu1, S. Kalahasti2, M. Kattan2,

M. Chung2. 1Christiana Care Health System, Newark, United States of America;
2Cleveland Clinic Foundation, Cleveland, United States of America; 3University
of Louisville, Louisville, United States of America; 4University of Florida,
Jacksonville, United States of America

Purpose: Heart Failure is a major concern after surgery. However predictors of
Postoperative Heart Failure (HF) after noncardiac surgery (NCS) have not been
well studied.
Methods: Patients of age>18 and undergoing elective NCS (from 1/1/2005 yo
12/31/2007) requiring at least an overnight stay were identified. Demographics,
diagnoses, labs, medications and primary outcomes, including postoperative HF
were obtained from the electronic medical record. All postoperative HF events
were validated by individual chart analysis. Missing values in the predictor vari-
ables were multiply imputed by chained equations in order to effectively utilize
the sample size. A stepwise selection method identified the important predictive
variables in the multivariable logistic regression. Concordance indices were cal-
culated for the selected final models to assess predictive accuracy.
Results: 579 (1.7%) developed postoperative new onset or HF exacerbation of
which 429 were new onset postoperative HF. All patients required intravenous
medications for diuresis. 19 clinical variables were found to be important pre-
dictors of postoperative HF in the stepwise multivariable logistic analysis. 13 of
them (see Table) were statistically significant (p-values < 0.05). Table).Age, hy-
pertension, hyperlipidemia, insulin dependent diabetes, MI, HF, atrial fibrillation,
sleep apnea, vascular surgery, platelet count, hematocrit, glucose and calcium
were independent predictors of postoperative HF. The reduced model achieved
concordance index of 0.842 for PHF after internal cross-validation

Conclusions: A Predictive model of risk for postoperative HF was generated.
Components of the model contain easily determined factors that can be entered
into risk stratification tools that may be used in preoperative assessments for NCS

P1766 Incidence of cardiotoxicity of trastuzumab in Her2Neu
positive breast cancer patients: a retrospective
cohort study

C. Liesting, J.J. Brugts, M.-D. Levin, M.J.M. Kofflard. Albert
Schweitzer Hospital, Dordrecht, Netherlands

Introduction: HER2neu-receptor blocking agents, such as Trastuzumab, have
evolved as promising agent in the treatment of breast cancer with overexpres-
sion of the human epidermal growth factor receptor 2 protein (HER2). A well-
known downside of treatment with Trastuzumab is the increased incidence of car-
diotoxicity. The incidence of cardiotoxic effects of Trastuzumab varies from 2-5%
when used as a single agent to 25% when combined with anthracyclines and cy-
clophosphamide in clinical studies, which is most frequently performed in selected
patients. However, the frequency of cardiotoxicity of Trastuzumab in non-selected
patients in clinical practice is unknown. Here we describe the cardiotoxicity in a
retrospective study of breast cancer patients treated with Trastuzumab.
Materials and methods: In a retrospective single centre study we considered
all HER2Neu-receptor positive breast cancer patients who underwent treatment
with Trastuzumab from March 2001 until August 2010. Trastuzumab was pre-
scribed in two different settings: adjuvant and palliative. In the adjuvant setting
Trastuzumab was preceded by anthracycline containing treatment regiments. Af-
ter this, Trastuzumab was administered in combination with Paclitaxel, followed
by Trastuzumab monotherapy for one year. Whereas in the palliative setting
Trastuzumab was administered as initial treatment in combination with Paclitaxel.
Afterwards Trastuzumab was continued until relapse in the latter patient popula-
tion. Left ventricular ejection fraction (LVEF) was assessed by MUGA-scan or 2
or 3D-echocardiography.
Results: In total 215 woman received treatment with Trastuzumab and had re-
ceived follow-up by MUGA-scan or echocardiography. Two hundred (93%) were
treated with Trastuzumab after an anthracycline containing regimen and fifteen
(7%) received Trastuzumab without previous treatment with anthracyclines. Sixty-
seven of all patients (31%) had a decline in LVEF of more than 10%. Of these
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patients 18 demonstrated a decline of 10 to 14% and 49 demonstrated a decline
of more than 15%. Seven of the 15 patients treated only with Trastuzumab had a
decline in LVEF of more than 10%, of which six had a decline of >15%. Of the
patients with a decline in LVEF two patients received angiotensin-converting en-
zyme inhibitor because of asymptomatic decreased LVEF. Forty-five of the forty-
nine patients who had a decline of >15% recovered to an LVEF >45% during and
after treatment with Trastuzumab.
Conclusion: Cardiac follow-up is of critical importance in the treatment of pa-
tients with Trastuzumab because of the high incidence of cardiotoxicity.

P1767 Gender-dependent characteristics of
sleep-disordered breathing in patients with chronic
heart failure

H. Woehrle1 , G. Weinreich2, M. Arzt3, O. Oldenburg4,
K. Wegscheider5 , H. Teschler2 , E. Erdmann6. 1ResMed,
Martinsried, Germany; 2Ruhrlandklinik - University Hospital Essen,

Essen, Germany; 3University of Regensburg, Department of Internal Medicine
II, Regensburg, Germany; 4Heart and Diabetes Center NRW, Ruhr-University of
Bochum, Department of Cardiology, Bad Oeynhausen, Germany; 5University
Medical Center Hamburg-Eppendorf, Department of Medical Biometry and
Epidemiology, Hamburg, Germany; 6Cologne University Hospital - Heart Center,
Clinic III for Internal Medicine, Cologne, Germany

Purpose: Sleep-disordered breathing (SDB) occurs frequently in patients with
congestive heart failure (CHF). SDB influences the progression of the disease.
The German multi-centre SchlaHF registry is the first registry investigating this
topic and providing data on SDB characteristics of stable CHF patients.
Methods: Currently 6657 CHF patients from 53 cardiology departments of hos-
pitals and 97 cardiology practices are included prospectively in the SchlaHF
Registry. Inclusion criteria are New York Heart Association (NYHA) ≥II and left-
ventricular ejection fraction (LVEF) ≤45%. SDB is determined mainly by two-
channel screening (nasal airflow, pulse oximetry) using ApneaLink (ResMed, Syd-
ney, Australia).
Results: SDB prevalence was significantly higher in men compared to women. In
the SDB group, age was higher in women than in men. Furthermore, in the SDB
group frequency of non-ischemic cardiomyopathy was lower in women compared
to men and frequency of ischemic cardiomyopathy was higher.

Demographic and clinical data

Men Women

AHI ≤15/h AHI >15 AHI ≤15/h AHI >15

N (%) 2343 (52.5) 2121 (47.5) 767 (66.1) 393 (33.9)
AHI (1/h) 7.2±4.3c 32.3±13.6d 6.3±4.2a 30.1±13.5b

Age (years) 64.7±11.6b,d 67.5±10.5a,c,d 65.4±11.8b,d 70.2±9.7a,b,c

BMI (kg/m2) 28.0±4.6b,d 28.9±5.1a 28.2±5.8d 29.6±6.5a,c

LVEF (%) 33.6±8.2c 33.2±8.3c,d 35.5±7.9a,b 35.0±8.1b

NYHA II/NYHA III+IV (%) 581 (39.2%)/ 457 (33.8%)/ 198 (39.2%)/ 86 (32.5%)/
903 (60.8%)b 896 (66.2%)a 307 (60.8%) 179 (67.5%)

Atrial fibrillation (%) 317 (21.1%)b 412 (30.1%)a,c 89 (17.3%)b,d 74 (27.6%)c

Ischemic (%) 813 (58.3%)c,d 721 (56.0%)c,d 192 (42.5%)a,b 98 (40.7%)a,b

Non-ischemic (%) 499 (41.8%)c,d 567 (44.2%)c,d 260 (57.5%)a,b 143 (59.3%)a,b

ACE inhibitors and/or AT1/
receptor blockers (%) 2009 (85.7%) 1869 (88.1%)c,d 645 (84.1%)b 324 (82.4%)b

Beta blockers (%) 2040 (87.1%) 1842 (86.8%) 641 (83.6%) 331 (84.2%)
Diuretics (%) 1770 (75.5%b,d ) 1710 (80.6%a 590 (76.9%d) 330 (84.0%a,c )
Digitalis (%) 565 (24.1%b) 441 (20.8%a) 161 (21.0%) 97 (24.7%)
Aldosteron antagonists (%) 1053 (44.9%) 89542.2%) 33743.9%) 166 (42.2%)

Conclusions: SDB prevalence is higher in stable male CHF patients. In the SDB
group, frequency of dilated and hypertensive cardiomyopathy is lower in women
compared to men and frequency of ischemic cardiomyopathy is higher.

P1768 Doxorubicin causes downregulation of GRP78
leading to ER-stress induced cell-death and cardiac
dysfunction

H. Tscheschner1 , J. Reinkober1, S. Allam1, M. Mueller2, P. Most1,
H.A. Katus1, O.J. Mueller1, P. Raake1. 1University Hospital of

Heidelberg, Internal Medicine III, Dept Cardiology, Angiology & Pneumology,
Heidelberg, Germany; 2German Cancer Research Center, Heidelberg, Germany

Purpose: Anthracycline treatment is accompanied by cardiotoxicity but the un-
derlying mechanisms have not been fully understood up to date. Previously it was
shown that anthracycline resistant tumor cell lines upregulated the endoplasmic
reticulum (ER) stress sensor glucose-related protein 78 (GRP78/BIP) which binds
unfolded proteins and represses adverse ER stress. The present study was de-
signed to determine potential alterations of GRP78/BIP mediated ER stress sig-
naling events induced by and contributing to doxorubicin cardiotoxicity in neonatal
cardiac myocytes and mice.
Methods: Neonatal rat ventricular cardiac myocytes were treated with 0,1 μM –
1 μM doxorubicin for 24 h. For knockdown experiments cells were treated with
5nM siRNA. Samples were analyzed by western blotting and semi-quantitative
real-time-PCR. Cell death was measured via ToxiLight Assay by determining the
amount of adenylate kinase in the cell culture supernatant after 24h of doxorubicin
treatment.

Results: We found an initial short upregulation of ER stress markers such as
spliced X-box binding protein-1 (Xbp-1) mRNA and GRP78, indicating benefi-
cial ER stress, followed by a strong, dose dependent downregulation of GRP78
and the transcription factor GATA-4. At the same time C/EBP homologous pro-
tein (CHOP) expression was upregulated. These events are consistent with late
phase adverse ER stress, where cell death mechanisms are activated. In line
with this, the anti-apoptotic protein bcl-2 was downregulated and apoptotic cell
death enhanced with increasing doxorubicin amounts. Interestingly, siRNA me-
diated knockdown of GRP78 led to a significant increase in doxorubicin induced
cell death. This indicates causality of GRP78 downregulation in promoting dox-
orubicin cardiotoxicity. Preliminary data from mice indicate that GRP78 overex-
pression by an adeno-associated-virus mediated gene transfer rescues doxoru-
bicin treated mice from cardiac dysfunction by repression of adverse ER stress
events.
Conclusion: In conclusion, doxorubicin cardiomyopathy was linked to downreg-
ulation of GRP78/BIP, thereby enhancing an adverse ER stress response re-
sulting in apoptosis and cardiac dysfunction. Gene-therapeutic overexpression of
GRP78/BIP might at least in part prevent anthracycline induced cardiomyopathy.

P1769 AAV6 mediated cardiac beta-ARKct gene therapy
rescues failing myocardium and normalizes
neurohumoral signalling in a pig model of ischemic
cardiomyopathy

P. Raake1, P. Schlegel1, J. Barthelmes1, R. Huditz1, J. Ksienzyk1,
W. Koch2, P. Most1, O.J. Mueller1. 1University Hospital of

Heidelberg, Internal Medicine III, Dept Cardiology, Angiology & Pneumology,
Heidelberg, Germany; 2Thomas Jefferson University, Philadelphia, United States
of America

Purpose: Chronic heart failure is characterized by beta-adrenergic receptor (be-
taAR) dysfunction with desensitisation and downregulation of the receptors due
to increased levels and activity of G-protein coupled receptor kinase 2 (GRK2)
in failing myocardium. The therapeutic miniprotein betaARKct, designed as bi-
ological GRK2 inhibitor, has previously shown promising results in rodent heart
failure models. The aim of this study was to assess the potential of betaARKct as
heart failure therapeutic in a clinically relevant large animal model using adeno-
associated virus serotype 6 (AAV6) for cardiac gene delivery.
Methods: A porcine model of left ventricular myocardial infarction by catheter-
based occlusion of the left circumflex artery (LCX) was used. Two weeks after
myocardial infarction baseline cardiac function (haemodynamics, echocardiogra-
phy) was assessed and gene delivery by retrograde injection of AAV6-betaARKct
or AAV6-Luciferase as control into the anterior interventricular coronary vein was
performed. 6 weeks after gene transfer/ 8 weeks after MI final assessment of car-
diac function was conducted, and blood and myocardial samples were harvested
for further analysis.
Results: We found robust long-term betaARKct expression after retrograde AAV6
mediated delivery throughout the target territory. BetaARKct gene transfer signif-
icantly improved left ventricular haemodynamics and the neurohormonal axis -
represented by significant reductions in plasma normetanephrine levels as well
as metanephrine levels (both direct degradation products of norepinephrine and
epinephrine) - was virtually normalized. In contrast AAV6-Luciferase treated con-
trol animals showed a significant decline in cardiac function and further increases
in plasma normetanephrine levels. Furthermore repression of adverse left ventric-
ular remodelling was observed in AAV6-betaARKct treated animals, as evidenced
by reductions in heart to body-weight ratio and repression of fetal gene expres-
sion.
Conclusions: Myocardial AAV6-betaARKct gene therapy resulted in sustained
improvement of global cardiac function, normalization of the neurohumoral sig-
nalling axis and repression of adverse left ventricular remodelling in a pig heart
failure model.

P1770 Neural cell adhesion molecule is a cardioprotective
factor upregulated by metabolic stress

K. Nagao1, K. Ono2, T. Horie2, Y. Tamaki2 , Y. Iwanaga3, T. Makita1,
T. Inada1, M. Tanaka1 , T. Kita4, T. Kimura2. 1Osaka Red Cross
Hospital, Osaka, Japan; 2Kyoto University, Graduate School of

Medicine, Kyoto, Japan; 3Kinki University, Osaka, Japan; 4Kobe City Medical
Center General Hospital, Hyogo, Japan

Purpose: Failing heart is characterized by alteration in energy metabolism. While,
secretory and membrane proteins have been a considerable interest because
these proteins are involved in most fundamental biological processes and pre-
ferred targets for drug development. To screen for cell-surface proteins whose
expressions were enhanced under metabolic stress, we performed a signal se-
quence trap in combination with a functional cloning method.
Methods and results: We screened for cell-surface proteins whose expressions
were enhanced by oligomycin, a mitochondorial respiratory chain inhibitor in
H9C2 rat cardiac myoblasts. One of the identified genes was neural cell adhesion
molecule (NCAM, CD56). In H9C2 and primary rat cardiac myocytes, oligomycin
treatment and glucose deprivation significantly upregulated the mRNA and pro-
tein level of NCAM, whereas phenylephrine and AT-II did not. To analyze the ex-
pression pattern of NCAM in vivo diseased hearts, we examined the NCAM ex-
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pression in mouse MI model. mRNA of NCAM was upregulated in infracted area
by 15.2 fold (P<0.01). Immunohistochemical analysis revealed that NCAM was
strongly expressed in residual cardiac myocytes inside and adjacent infracted
scars both at acute and chronic phase, whereas it was detectable only at the
intercalated discs in non-infarcted area or sham-operation model. We also ex-
amined the NCAM expression pattern in Dahl salt-sensitive (DS) rats at LVH and
CHF periods. NCAM expression was enhanced in LVH stage by 3.0 fold (P<0.01)
and further increased by 24.1 fold (P<0.001) in heart failure stage. Immunohis-
tochemical analysis revealed that strong NCAM staining was observed in suben-
domyocardium surrounding fibrotic area. To investigate the role of NCAM in car-
diac myocytes, we introduced siRNA against NCAM by lentivirus. Proliferation of
H9C2 was significantly reduced when NCAM was knocked down. Survival rate of
cardiac myocytes treated with oligomycin was significantly reduced when NCAM
was knocked down (86% to 54.6%, P<0.05) suggesting the protective role of
endogenous NCAM. Akt activity in NCAM knocked down cardiac myocytes was
significantly reduced (42% decrease, P<0.001). On the other hand, stimulation
of NCAM with synthetic peptide activated AKT and increased the survival rates of
cardiac myocytes dose dependently. Finally, immunohistochemical analysis of hu-
man cardiomyopathy samples revealed over-expression of NCAM in myocardium
surrounding fibrotic area.
Conclusion: NCAM may play a protective role in metabolically stressed heart.

P1771 Prognostic implications of serum heat shock protein
60 levels in patients with acute heart failure

C. Bonanad, J. Nunez, J. Sanchis, V. Bodi, E. Nunez, G. Minana,
P. Palau, P. Merlos, S. Ventura, A. Llacer. University Hospital Clinic,
Department of Cardiology, Valencia, Spain

Background: Heat shock protein 60 (HSP60) is primarily a mitochondrial protein
that is constitutively expressed in the normal cells, and its expression is upregu-
lated by a variety of stressors. Previous studies have reported that cytosolic pro-
teins leak from cardiomyocytes in patients with heart failure (HF); thus, we spec-
ulate serum HSP 60 may be related to ongoing myocardial damage by necrosis
or apoptosis. We sought to assess the association between serum HPS 60 level
and the composite endpoint of death/acute heart failure (AHF) in patients with an
index admission for AHF.
Methods: We analyzed 132 consecutive patients admitted for AHF. We prospec-
tively assessed serum HPS60 levels during hospitalization (median of 48±12
hours after admission). The independent association between serum HPS 60 lev-
els and the endpoint was assessed with Cox regression analysis.
Results: During a median follow-up of 7 months (IQR 2-14 months), 35 (26.5%)
deaths, 40 readmission for AHF (30.3%) and 65 (49.2%) deaths/admissions for
AHF were identified. Median (IQR) HSP60 were higher in those patients exhibit-
ing the outcome (6.15 ng/ml (8.49) vs 4.71 ng/ml (7.55) p=0.010). A monotonic
increase of outcome rates was observed when moving from Q1 to Q3 (38.6%,
47.7% and 61.4%, respectively, p for trend=0.034). After adjusting for estab-
lished risk factors, including proinflammatory cytokines, patients in the upper ter-
tile showed an adjusted increased risk of death/readmission for AHF (HR=2.63,
95% CI=1.29-5.37; p=0.008).

Conclusions: High serum HSP 60 levels were related to a higher risk for
death/readmission for AHF following a previous hospitalization for this condition.

P1772 Prognostic impact of sleep disordered breathing and
their treatment in chronic heart failure

T. Damy, L. Margarit, A. Noroc, S. Guendouz, L. Boyer, X. Drouot,
J.L. Dubois Rande, S. Adnot, M.P. D Ortho, L. Hittinger. AP-HP -
University Hospital Henri Mondor, Creteil, France

Objective: To determine whether sleep-disordered breathing (SDB) severity, pat-
tern, polygraphic variables and their ventilatory treatment in chronic heart failure
(CHF) were associated with adverse CHF outcomes.
Background: SDB are frequent in CHF. The relationships bewteen SDB and out-
come in CHF are unknow.
Methods: 384 CHF patients with LVEF <45% were assessed by a polygraphy in
our CHF clinic. Ventilatory treatment was started according to SDB severity. Com-
bined endpoint was death, heart tranplant and ventricular assit device implant.
Results: Of the 384 CHF, their mean (SD) age was 59±13, LVEF was 29±9 and
82%% were men. Obstructive sleep apnoea (OSA), central sleep apnoea (CSA)

and Cheyne-Stockes respiration (CSR) prevalences were 62%, 26% and 29%.
Primary endpoint was observed in 31%. Mean (SD) follow-up for survivors was
47±25 months. Moderate (5.h-120.h-1), OSA and CSA had a similar bad prog-
nostic compared to patients without SDB (respectively p=0.036; p=0.003). 31% of
the SDB patients received a ventilatory treatment of whom 98% had severe SDB.
Treated SDB had a better outcome than untreated severe SDB after adjustement
for cofounding factors (p=0.031; HR: 0.56; 95%CI [0.33-0.95]). Subgroup analysis
including only OSA showed a similar result after adjustement (p=0.017; HR: 0.40;
95%CI [0.19-0.95]). In multivariate cox analysis including all the polygraphic vari-
ables, only CSR and minimal oxyhemoglobin saturation predicted adverse out-
comes in all CHF patients untreated for SDB but AHI.
Conclusion: In patients with CHF, ventilatory treatment of SDB is associated with
a better outcome independently of confounding factors.

P1773 Palliative care in chronic heart failure

K.K. Haga1, J. Reid2, A. Ness2, M. O’Donnell2, D. Yellowlees2,
S.A. Murray3, M.A. Denvir4. 1University of Edinburgh, Edinburgh,
United Kingdom; 2NHS Lothian, Heart Failure Nursing Service,
Edinburgh, United Kingdom; 3University of Edinburgh, Primary

Palliative Care Research Group, Edinburgh, United Kingdom; 4University of
Edinburgh, Centre for Cardiovascular Science, Edinburgh, United Kingdom

Purpose: Heart failure has a worse survival rate than many common cancers, yet
few patients receive any palliative during the course of the illness. In response to
this, guidelines have been produce, across Europe, to aid both in the identification
of those patients who would benefit from palliative care and to describe the role
of palliation in end-stage heart failure. These guidelines often recommend clinical
prognostic models or general, qualitative "triggers" to identify patients nearing the
end of life. The purpose of this study was to compare a simple, clinical set of
prognostic criteria for heart failure, the "Gold Standards Framework-Prognostic
Indicator Guidance" (GSF), with the "Seattle Heart Failure (SHF) Model", based
on their their ability to accurately identify ambulatory heart failure patients in the
last year of life.
Methods: Chronic heart failure patients, in NYHA class III or IV, who were be-
ing managed by a specialist, heart failure nursing service, were identified from a
clinical database. GSF criteria were assessed by interviewing the specialist nurse
responsible for each patient’s care. The SHF data were used to estimate mean
life expectancy and predicted mortality at 1 year. Patients were then followed up,
at one year, to evaluate; 1) all cause mortality, 2) place of death, and 3) the sen-
sitivity and specificity of the GSF and SHF to predict death at one year.
Results: 138 NYHA III-IV patients were identified from a total of 368 patients
(NYHA II-IV). GSF criteria identified 119/138 (86%) patients that met the min-
imum requirement for palliative care input. However, the SHF model predicted
that only 6/138 patients (4.3%) had a predicted life expectancy of less than one
year. At follow up, 43/138 patients had died (31%). Of these, 58% (25/43) died
in hospital, following an acute admission. The sensitivity and specificity for the
GSF and SHF model were 22%/83% and 98%/12%, respectively. Impaired renal
function, defined as an eGFR < 35 (mL/min/1.73m2), had the best overall sensi-
tivity/specificity of 56%/82%, respectively, with a combined predictive accuracy =
74%.
Discussion: Neither the GSF nor the SHF were very accurate in predicting which
patients were in the last year of life, in this selected sample. However, declining
renal function does correlate well with mortality at twelve months. The implemen-
tation of palliative care in heart failure patients may require a shift away from the
traditional "end of life" model developed in cancer treatment, and focus instead
on the patient’s increasing needs coupled with an understanding that death, itself,
may remain unpredictable.

P1774 Acute effects of the targeted anti-cancer agent
sunitinib on cardiac contractility

B. Doleschal1, P.P. Rainer1, Z. Saad2, K. Groschner2 , H. Maechler3,
G. Hoefler4, H. Samonigg5, B.M. Pieske1, D. Von Lewinski1,
M. Pichler5. 1Medical University of Graz, Department of Cardiology,

Graz, Austria; 2University of Graz, Institute of Pharmaceutical Sciences, Graz,
Austria; 3Medical University of Graz, Department of Cardiac Surgery, Graz,
Austria; 4Medical University of Graz, Department of Pathology, Graz, Austria;
5Medical University of Graz, Department of Oncology, Graz, Austria

Background: The potent anti-cancer agent sunitinib elicits cardiotoxicity in a sub-
stantial number of treated patients. Most evidence originates from clinical studies
in patients treated chronically with this drug. We sought to investigate the acute
effects on isolated human myocardium and analyze changes in the microRNA
expression pattern, which might be suitable for early detection of cardiotoxicity.
Methods: Human atrial endocardial trabeculae (n=26); modified Tyrode’s solu-
tion; 37C°, pH 7.4; 2.5mM Ca2+; electrical stimulation with 1 Hz. Analysis of devel-
oped force, diastolic tension and twitch kinetics after exposure to sunitinib maleate
(0.1-10 μM) or vehicle (DMSO 0.1%).
The murine atrial HL-1 cardiomyocyte cell line was exposed to sunitinib for 24
hours (0.1-1μM). Affymetrix microarrays were used to profile more than 600 mi-
croRNAs. RT-PCR was used to confirm differentially expressed microRNAs.
Results: At 0.1μM (which corresponds to normal blood levels) sunitinib had no
significant effect on developed force. After preincubation with 1μM and 10μM
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sunitinib developed force was decreased to 76.9±2.8% and 54.5±6.3% at 30
minutes compared to 96.1±2.6% in controls (p<0.05+p<0.001, respectively). No
differences in twitch kinetics or diastolic tension could be observed.
The analysed microRNAs showed no difference in their expression compared to
untreated cardiomyocytes after exposure to sunitinib for 24 hours.

Figure 1

Conclusion: Sunitib may not only induce cardiotoxicity when chronically admin-
istered but also elicits a dose-dependent, acute negative inotropic effect in hu-
man myocardium, which should be considered when clearance of this drug is
decreased (e.g. impaired liver function).
Up- or down regulation of the analysed micoRNAs does not seem to be involved
in these acute effects.

P1775 Estrogen therapy reverses chronic heart failure and
restores local heart estrogen and aromatase CYP450
levels in mice

A. Iorga, J. Li, R. Partow-Navid, S. Umar, M. Eghbali. Department
of Anesthesiology, Division of Molecular Medicine, University of

California Los Angeles, Los Angeles, United States of America

Purpose: Gender differences in the development and progression of certain car-
diovascular diseases have been attributed partly to higher circulating estrogen
(E2) levels in females. Although the heart has all the machinery necessary to lo-
cally synthesize E2 by the help of aromatase CYP450, the role of local heart E2
in heart failure (HF) is not known. We hypothesize that local heart E2 levels are
reduced in HF and restoring heart E2 levels by estrogen therapy would rescue
HF.
Methods: Young (3-4 month old) ICR male mice were used. Transaortic constric-
tion was used to induce HF (n=25). Serial echocardiography was performed to
monitor heart function and when the ejection fraction (EF) reached about 30%,
subcutaneous E2 therapy was administered using continuous release pellets
(0.012mg/pellet) for 10 days (E2-RESC, n=16). Plasma and local heart E2 con-
centrations ([E2]) in control (CTRL), HF and E2-RESC were measured. Plasma
[E2] was measured by standard radioimmunoassay (RIA). E2 was extracted with
diethyl ether from whole heart homogenates and RIA was performed to measure
local heart [E2]. Total RNA was isolated using Trizol and reverse transcribed with
gene specific primers for Real-Time PCR. GAPDH was used as the reference
gene and transcript levels of aromatase were quantified. Data were expressed as
mean±SE. p<0.05 was considered significant.
Results: HF was associated with the disruption of the heart machinery for E2
biosynthesis, as local heart [E2] was reduced to 5.7±1.5 pg/ml from 16.1±0.7
pg/ml in CTRL. Plasma [E2] on the other hand, was similar in HF and CTRL
(28.5±5.9 pg/ml in HF and 29.0±1.3 pg/ml in CTRL). Real-Time PCR showed
that aromatase transcripts were about 5-fold downregulated in HF (from 1±0.12
in CTRL to 0.19±0.04 in HF, normalized to CTRL). Next, we examined whether E2
therapy is able to restore aromatase transcripts and to improve cardiac function.
E2 therapy fully restored HF-induced downregulation of aromatase expression (to
0.95±0.08 from 0.19±0.04 in HF) and increased local heart [E2] beyond CTRL by
about 4-fold. Cardiac function was also significantly improved with E2 therapy, as
the EF increased from 33.2±1.1% in HF to 53.1±1.3% after 10 days of treatment.
HF was also associated with a 15-fold upregulation of β myosin heavy chain, an
established marker of pathological heart hypertrophy, and E2 therapy reversed
this upregulation.
Conclusion: Local heart E2 concentration plays a pivotal role in heart function.
Local heart E2 levels are reduced in HF and E2 therapy leads to restoration of
local heart [E2] and rescue of HF.

P1776 Persistence of viral activity associated with
inflammation in endomyocardial biopsy specimens of
patients with left ventricular dysfunction predicts
better unfavourable outcomes

A. Gkouziouta, S. Adamopoulos, G. Karavolias, P.H. Cockinos,
L. Kaklamanis, D. Degiannis, G. Saroglou, V. Voudris. Onassis Cardiac Surgery
Center, Athens, Greece

Purpose: A significant proportion of patients (pts) with non-ischemic heart failure

(NICHF) has viral persistence and/or inflammation in their endomyocardial biopsy
(EMB) specimens. EMB is still not routinely used in the evaluation of heart failure
pts.The aim of our study was to examine the proportion of viral persistence and/or
inflammation and to determine the prognosis in pts admitted for evaluation of
NICHF pts by analysing EMB specimens.
Methods: 85 patients with clinically suggested NICHF underwent coronary an-
giography and endomyocardial biopsy.EMB specimens underwent immunohis-
tological assessment.Polymerase chain reaction (PCR) was performed to de-
tect the genomic sequences of enterovirus (EV), adenovirus (ADV), human cy-
tomegalovirus (CMV), herpes simplex virus (HSV), Epstein-Barr virus (EBV),
human herpesvirus 6 (HHV-6), parvovirus B-19 (PVB-19), influenza A and B
viruses,Chlamydia (trachomatis, psittackie, pneumoniae) and Coxiella burnetii.All
pts had markedly reduced LVEF:(25±7%), increased NT-proBNP values (range:
1500-3500pg/ml) and symptoms of heart failure (NYHA functional class II–IV).
Results: In 41 pts viral genome was detected.Chlamydia Trachomatis (n=25),
Chlamydia psittaci (n=1), HSV-6 (n=1), Coxsackie B3 (n=2) and CMV
(n=1).Coinfections with Chlamydia trachomatis and either HSV-1/HSV-2 or HSV-
6 were present in 10 biopsy specimens while coinfection with ParvoB-19
and HSV-1/HSV-2 in 1 biopsy specimen.Inflammation (>14 lymphocytes or
macrophages/mm2 , WHF criteria) was observed in 19 patients.Patients were di-
vided into 4 groups:group 1 consisted of pts without any inflammation or virus
detection (n=30),group 2 of pts with autoreactive myocarditis (virus-negative,but
inflamed myocardium) (n=13),group 3 of virus-positive pts without inflamma-
tion (n=29) and pts with virus-positive inflammed myocardium formed group 4
(n=13).All major cardiovascular events [MACE; cardiovascular death (n=3),assist
device implantation (n=8), heart transplantation (n=2) and re-hospitalisation due
to cardiac decompensation (n=5)] during one year were recorded (n=18).Kaplan-
Meier curves demonstrated an increased amount of cardiovascular events in
group 4 when compared to the other groups.When patients were divided accord-
ing to viral status, patients without virus detection tended to have fewer cardio-
vascular events compared to patients with virus persistence.
Conclusion: Viral persistence in pts with NICHF was associated with increased
MACE.Pts with virus-positive inflammed myocardium had the worse short-term
prognosis.Data from EMB in pts with reduced left ventricular function is of prog-
nostic relevance.

P1777 Age, but not gender, influences quality of care in
heart failure - results from a contemporary U.K.
cohort

P.M. Haydock1, H.F. Mcintyre2, W.A. Banya1, M.R. Cowie1.
1Imperial College London, National Heart & Lung Institute, London,
United Kingdom; 2Conquest Hospital, St Leonards on Sea, Hastings,

United Kingdom

Context: Previous studies have reported variation in standards of care in heart
failure (HF) according to age, gender and socioeconomic status (SES). We aimed
to investigate these inequities in a contemporary cohort.
Methods: Retrospective cohort study of consecutive HF admissions to an acute
hospital 2005 - 2007. HF admissions were identified by ICD10 code and these
were screened against the ESC criteria for the diagnosis of HF to construct the
final cohort. SES was determined by linking postcodes with Index of Multiple De-
privation 2007 scores.
Results: 723 patients were identified for inclusion. The median age was 82 years
(range 32.3–100.5). Overall the cohort contained 51% women, and female mem-
bers of the cohort were significantly older (84 vs 80 years, p<0.001). Three age
groups were used for the analysis. There was a reversal in the proportion of men
and women in the youngest and oldest group with a significant trend of increas-
ing left ventricular ejection fraction (LVEF) and increasing rates of atrial fibrillation
(AF) as age increased. Table 1 demonstrates age related differences in care qual-
ity. This effect persisted when either only those with LVEF <50%, or with normal
renal function were examined. Although men were found to be more often treated
with aldosterone antagonists (33.% vs. 21%, p<0.001) and have LVEF recorded
(69% vs. 56%, p<0.001), these effects disappeared after age was taken into ac-
count. SES did not appear to influence any marker of care quality at any age.

Table 1. Variation in care quality between young, old and very old patients admitted with heart
failure

<76 years 76–85 years ≥85 years
(n=191) (n=280) (n=252)

Male [n (%)] 128 (67) 142 (51) 82 (33) p<0.001*
ACEi/ARB prescribed [n (%)] 154 (81) 208 (74) 180 (71) NS
β-blocker prescribed [n (%)] 68 (36) 43 (15) 27 (11) p<0.001*
Aldosterone antagonist prescribed [n (%)] 69 (36) 74 (26) 53 (21) p=0.002*
Echo performed within 6 weeks [n (%)] 98 (51) 101 (36) 72 (29) p<0.001*
LVEF recorded [n (%)] 140 (73) 185 (66) 127 (50) p<0.001*

*Chi-square test for trend.

Conclusions: In contrast to earlier reports, we have found little evidence for ef-
fects of gender or SES in determining quality of care in HF, but we have observed
significant age related inequity in the prescription of disease modifying therapies
and access to timely and good quality echocardiography.
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P1778 Coronary venous retention - a novel feature in heart
failure evidenced by mean of cardiac computed
tomography

R. Mlynarski1, A. Mlynarska1, J. Wilczek1, M. Sosnowski2.
1Upper-Silesian Cardiology Center, Katowice, Poland; 2Medical

University of Silesia, Katowice, Poland

Coronary veins (CVs) imaging plays important role in patients with heart failure
(HF) considered for electrical devices implantation. It has not been examined
whether the functional status of the heart can influence venous system itself. To
solve this question we used multi-slice computed tomography imaging.
Purpose: To answer the question - whether the HF is associated with significant
anatomical changes of coronary venous system?
Methods: In 179 (aged 57,6±11,4) pts., a 64-slice CT (Aquilion 64) was per-
formed. Patients were dived into 2 groups: with HF (41 pts.) and without HF (138
pts.). In each case nine 3D VR reconstructions, using a 2 mm layer with ECG-
gating, were created from 0% to 90% R-R intervals (step 10%). Helical pitch was
12,8; rotation time: 0,4 s, average tube voltage: 135 kV at 380 mA. Visualization
of CVs was graded independently by 2 experts trained in MSCT on 0-5 points
scale (0-not visible /lack of vein/; 5-smoothly bordered vascular structure).
Results: Average number of visible CVs per case was 3,44 in HF group and 2,98
in pts without HF (p<0.05). Proportions of 5 main CVs visibility in groups: with
HF and without HF is presented in the table below (%; number of cases where
vein was visible). The best quality of visualization was obtained for lateral vein:
2,05±1,53 (HF); 2,49±1,89 (without HF). The worst quality of visualization was
obtained for anterolateral vein: 0,59±0,97 (HF); 0,70±1,26 (without HF).

Presence of veins in groups (%; n)

Without HF group; n=138 HF group; n=41

% cases % cases

Posterior vein 43,5% 60 30,0% 12
Posterolateral vein 60,1% 83 80,0% 32
Lateral vein 76,8% 106 85,0% 34
Anterolateral vein 28,3% 39 40,0% 16
Anterior vein 78,3% 108 92,5% 37

Conclusions: Statistically higher number of veins in patients with heart failure
may suggest an association between failing heart and cardiac venous retention.
The significance and pathophysiological meaning of this finding requires further
studies.

P1779 Impact of cardiac contractility modulation on left
ventricular global function measured by
two-dimensional speckle tracking imaging

Q. Zhang1, J.Y.S. Chan2, J.W.H. Fung2, Y.J. Liang1, F. Fang2,
Y.Y. Lam2, C.P. Chan2, K.C.Y. Chan2, C.M. Yu2. 1Department of

Cardiology, West China Hospital, Sichuan University, Chengdu, China, People’s
Republic of; 2Division of Cardiology, SH Ho CSC, Dept of M&T, PWH, LKS IHS,
IVM, SIAT (Shenzhen), CUHK, Hong Kong, Hong Kong SAR, People’s Republic
of China

Purpose: As a new device-based therapy for refractory congestive heart failure,
cardiac contractility modulation (CCM) has been suggested to improve symptoms
and ejection fraction (EF). This study aimed to further explore the impact of CCM
on left ventricular (LV) long- and short-axis function and torsion by using two-
dimensional (2D) speckle tracking imaging.
Methods: Thirty patients (61±11 years, 82% male) with NYHA class III heart
failure, ejection fraction <35% and QRS <120msec were prospectively enrolled,
who received the device implantation and had acceptable echocardiographic im-
ages. LV global longitudinal, circumferential and radial strain and basal to apical
torsion were assessed by 2D speckle tracking imaging at baseline and 3 months
after CCM.
Results: Mean LVEF was increased after CCM (28.0±6.3 vs 32.7±6.5%,
p<0.001). A significant improvement in EF ≥5% was observed in 16 patients
(53%) while the other 14 patients (47%) had a change in EF <5%. As shown in the
Table, significant improvement in longitudinal (p<0.01), circumferential (p<0.01)
and radial strain (p<0.001) were only observed in patients with an increase in EF
≥5%. Furthermore, the correlation between the changes in EF and global lon-
gitudinal strain appeared better than other components of LV function (r=0.49,
p<0.01).

LV function All patients Patients with change Patients with change
(n=30) in EF≥5% (n=16) in EF<5% (n=14)

Baseline 3-month Baseline 3-month Baseline 3-month

Longitudinal strain, % 8.8±2.5 9.5±3.3* 9.3±2.3 10.6±2.3§ 8.3±2.6 8.1±3.0
Circumferential strain, % 9.6±3.0 11.1±3.3§ 9.6±2.8 12.0±3.4§ 9.6±3.4 10.0±3.0
Radial strain, % 13.5±7.5 18.3±7.5† 13.0±7.1 19.1±7.6† 14.1±8.3 17.4±7.7
Torsion, degree 8.0±4.5 10.3±5.5* 8.8±5.1 10.8±6.0 7.1±3.7 9.6±4.9

*p<0.05, §p<0.01, †p<0.001 vs baseline.

Conclusion: In patients with advanced heart failure, CCM induces improvement
in LV long- and short-axis function as well as torsion which contribute to gain in
LVEF.

P1780 Nexilin deficient neonatal mice display dilated
cardiomyopathy and systolic dysfunction

Z. Aherrahrou1, S. Schlossarek2, M. Klinger3, J. Freyer1 ,
H. Katus4, T. Eschenhagen2 , H. Schunkert1, W. Rottbauer4,
L. Carrier2, J. Erdmann1. 1Medical Clinic II, University Hospital

Schleswig-Holstein, Campus Luebeck, Lübeck, Germany; 2Univ. Medical
Center Hamburg-Eppendorf, Institute of Experimmental & Clinical Pharmac.
& Toxicology, Hamburg, Germany; 3Institute of Anatmy, Lübeck, Germany;
4University Hospital of Heidelberg, Internal Medicine III, Dept Cardiology,
Angiology & Pneumology, Heidelberg, Germany

Background: Dilated cardiomyopathy (DCM) is a leading cause of heart failure.
Recently, we identified nexilin (Nex) gene mutations in patients with DCM and
showed that loss of Nex in zebrafish leads to impaired cardiac contractile function
with instability of the Z-disk and subsequent cardiac dilatation.
Aim: To investigate the role of Nex in the heart with a targeted Nex knockout
mouse model.
Material and methods: A constitutive Nex knockout (KO) mice was produced
by gene targeting strategy. Cardiac phenotype of neonatal hearts was studied
by echocardiography as well as histology, electron microscopy and heart-to-body
weight ratio (HW/BW).
Results: Heterozygous (Het) adult mice displayed no apparent phenotype. Ho-
mozygous KO mice were produced by mating Het mice. At birth, the ratio of KO:
Het: wild-type (WT) mice approximated the expected Mendelian ratios of 1:2:1.
After postnatal day 6, survival of KO mice decreased dramatically, and only two
out of 250 KO mice remained viable after one month of age. Western blot exhib-
ited the absence of Nex and lower Nex amount in KO and Het mice, respectively.
After postnatal day 4, HW/BW was >2.3-fold higher in KO than in WT mice. Be-
tween days 4 and 6, KO mice developed a rapidly progressive cardiomyopathy
with left ventricular (LV) dilation and wall thinning as determined histologically. In-
terestingly, echocardiography revealed a LV phenotype in both KO and Het mice
characterized by thinning of the walls (lower AWThd and PWThd than in WT litter-
mates) and dilation (higher LVIDd and LVIds than in WT). This resulted in lower
ejection fraction in both Het and KO mice. Total LV protein content did not differ
between KO and WT mice, suggesting that the higher HW/BW is due to oedema
in KO mice. Electron microscopy showed a blurring of the boundary between the
I and A bands within the cardiac myocytes.
Conclusion: Both heterozygous and homozygous Nexilin knockout mice devel-
oped DCM and systolic dysfunction after birth. The complete absence of nexilin
resulted in neonatal lethality, whereas a lower level of nexilin was sufficient to
maintain the viability in heterozygous mice.

P1781 Chronic heart failure patients are vitamin D deficient
and hyperparathyroid, levels of each relate to markers
of severity

G.A. Begg1, S. Barnes1, R. Byrom2, A.C.G. Wheatcroft2,
L. Kearney2, J. Gierula2, J. Barth2, R. Cubbon2, M.T. Kearney2,

K. Witte2. 1Leeds Teaching Hospitals NHS Trust, Department of Cardiology,
Leeds, United Kingdom; 2University of Leeds, Leeds, United Kingdom

Background: The vitamin D-parathyroid (PTH) axis is increasingly recognised
as involved with many of the features of CHF. We aimed to explore vitamin D and
PTH levels in CHF patients and relate these to markers of severity.
Methods: We measured 25(OH) vitamin D3 levels in 406 consecutive attendees
of the Leeds Comprehensive Heart Failure Clinic (310 men) and correlated these
to markers of severity.
Results: Mean age (SE) was 69 (3) years, left ventricular ejection fraction (LVEF)
31 (2)%, creatinine 117μmol/L (2.4), vitamin D levels 21 (1) nmol/L (normal for
skeletal health>75nmol/L) and PTH levels 11 (8)pmol/L (normal<6.5pmol/L). Ae-
tiology was ischaemic heart disease in 63% and 23% had diabetes mellitus
(DM). Patients were optimally treated (84% beta-blockers (BB), 88% angiotensin-
converting enzyme inhibitors (ACEi), 46% spironolactone). The mean daily dose
of furosemide was 60 (3)mg. Few patients (5%) were sufficient in vitamin D. Pa-
tients with worse NYHA status had lower vitamin D levels and higher PTH levels
(ANOVA p=0.06 and <0.001). There was also a negative relationship between
furosemide dose and vitamin D (r=0.21; p<0.0002) and, in an unselected subset
of 160 patients (mean peak oxygen uptake (pVO2) 16.6 (0.5)ml/kg/min), there
was a relationship between pVO2 and vitamin D (r=0.16; p=<0.03). Patients with
DM had lower vitamin D levels than non-diabetics (p<0.001) and there was a neg-
ative correlation between vitamin D and fasting glucose levels (r=0.13; p=0.02).
There was no relationship between vitamin D levels and age, calcium, creatinine
or CRP, and no differences between those patients taking and those not taking
BB and ACEi. In 8 unselected patients we found a negative relationship between
tumour necrosis factor-alpha (TNF-á) levels and vitamin D (r= -0.62; p=0.05). Al-
though there was no relationship between vitamin D levels and baseline LVEF,
in a subgroup of 150 patients followed up one year after titration to optimal CHF
therapy, there was a significant positive relationship between change in LV dimen-
sions and vitamin D levels at the time of the baseline scan (p<0.05).
Conclusions: The vitamin D-PTH axis is abnormal in CHF, related to the sever-
ity of the condition. In addition, reverse remodelling in response to optimal drug
titration is greater in those with higher vitamin D levels. Whether vitamin D de-
ficiency is causally related to CHF remains unknown and requires a long-term,
randomised, placebo-controlled study in CHF patients with efficacy and mecha-
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nistic outcomes, using a dose of vitamin D capable of normalising both vitamin D
and PTH levels.

P1782 Galectin 3 predicts mortality and response to statin
therapy in chronic heart failure

L. Gullestad1, T. Ueland1, S.H. Nymo1, J. Kjekshus1, J. Hulte2,
P. Munthendam3 , A. Adourian3, J.J.V. Mc Murray4, J. Wikstrand2,
P. Aukrust1. 1Oslo University Hospital, Rikshospitalet, Oslo, Norway;

2Sahlgrenska University Hospital, Wallenberg Laboratory for Cardiovascular
Research, Gothenburg, Sweden; 3BG Medicine, Waltham, United States of
America; 4BHF Glasgow Cardiovascular Research Centre, Glasgow, United
Kingdom

Purpose: Galectin-3 is a new biomarker involved in inflammation and fibrogen-
esis and could therefore contribute to myocardial remodeling. We examined the
prognostic value of galectin-3 and its interaction with statin therapy in a sub-study
involving approximately 30% of participants in the CORONA study (Controlled
Rosuvastatin Multinational Trial in HF).
Methods: Patients (n=1462), >60 years with systolic, ischemic heart failure (HF)
were randomized to 10 mg/day rosuvastatin or placebo. The primary compos-
ite endpoint was cardiovascular death, nonfatal myocardial infarction or stroke
(n=408).
Results: In multi-variable analyses, adjusting for 8 clinical and 2 biochemical vari-
ables, higher galectin-3 concentration was associated with a higher risk of the pri-
mary end-point [HR 1.16 (1.03-1.31), p=0.012] as well as all cause- and cardio-
vascular mortality, sudden death, and the composite end-point of all-cause mor-
tality and hospitalization for worsening of heart failure. When N-terminal pro-brain
natriuretic peptide (NT-proBNP) was added to the model, the association between
galectin-3 and these end-points was attenuated and no longer significant. There
was a significant interaction between baseline galectin-3 concentration and the
effect of rosuvastatin. In patients with galectin-3 < median (19.0 ng/mL), 72 pa-
tients (7.8%) on rosuvastatin and 97 patients (11.2%) on placebo had a primary
endpoint: HR 0.65 (0.46-0.92). In patients with galectin-3 >median, 126 patients
(15.1%) on rosuvastatin and 116 patients (14.2%) on placebo experienced this
outcome: HR 1.07 (0.79-1.45); interaction p=0.019.
Conclusions: Galectin-3 was associated with the primary endpoint, and death
in older patients with advanced chronic systolic HF of ischemic etiology. Further-
more, galectin-3 appeared to modify the effect of rosuvastatin, with the benefit
from rosuvastatin confined to those with galectin-3 concentration below 19 ng/mL

P1783 The anticancer mTOR-inhibitor temsirolimus induces
cardiac dysfunction in mice

C.G. Tocchetti1, C. Coppola1, C. Quintavalle2, A. Barbieri1, D. Rea1,
G. Ragone1, C. Arra1, R.V. Iaffaioli1, G. Condorelli2, N. Maurea1.
1National Cancer Institute, G. Pascale Foundation, Naples, Italy;

2Federico II University, Naples, Italy

Purpose: The mTOR inhibitor temsirolimus is being evaluated for anticancer effi-
cacy in hundreds of clinical trials and is approved for treatment of advanced renal
cell carcinoma. The PI3K/Akt pathway converges on mTOR, which is a central
regulator of cell growth, including cardiomyocyte growth. Here, we aim at assess-
ing whether the anticancer mTOR-inhibitor temsirolimus affects cardiac function.
Methods: In vivo cardiac function was measured with Left Ventricular (LV) frac-
tional shortening (FS) by M-mode echocardiography in sedated C57BL/6 mice
(2-4 mo. old) at day 0, and after 2, 7, 14, 21 days from a single i.p. administration
of temsirolimus (0.1mg/kg, a dose comparable to the one used to treat cancer in
humans) or vehicle. Doxorubicin (Doxo, 2.17 mg/kg/day for 7 days) was used as a
positive control. With Speckle Tracking echocardiography (ST) we also evaluated
radial myocardial strain (%), a very sensitive parameter which can detect subtle
changes in cardiac function.
Results: After 2 days, there was no change in FS with temsirolimus, but FS was
already reduced with Doxo: 52±0.2%, p=0.0000001 vs sham (60±0.4%). FS was
reduced only after 21 days in the temsirolimus group: 50±3%, p=0.009 vs sham.
Interestingly, with Speckle Tracking echocardiography we found that radial strain
was already decreased at 7 days in the temsirolimus group: 42±5%, p=0.01 vs
sham (59±1%).
Conclusions: The mTOR inhibitor temsirolimus induces LV dysfunction in mice.
Such dysfunction occurs later than the one observed with Doxo, but can be iden-
tified with speckle tracking echocardiography (reduction in myocardial strain) be-
fore a decrease in FS is observed with conventional echocardiography. The clear
mechanisms of temsirolimus cardiotoxicity are to be elucidated in further experi-
mental studies. We also plan to apply speckle tracking echocardiography to clin-
ical studies, in order to evaluate the impact of early identification of temsirolimus
cardiotoxicity in the treatment of renal cell carcinoma.

P1784 The significance of optimal medical therapy before
implantation of ICD and CRT-P/CRT-D in the
avoidance of non-evidence-based use of the devices

M. Dekany, B. Muk, B. Szabo, N. Nyolczas, B. Ancsin, G.Z. Duray,
A. Kovacs, T. Borsanyi, T. Kohn, R.G. Kiss. State Health Centre,

Budapest, Hungary

Background: In the guidelines on device (D) therapy of patients (pts) with chronic
heart failure (CHF) optimal medical treatment (OMT) is a key point. However data
from a large registry show, that OMT, at least concerning its duration, is a widely
neglected factor of indication of D therapy. The large and increasing number of pts
with Ds, first of all ICDs, makes reducing unnecessary implantations a question
of importance.
Aim: We aimed at investigating the proportion of pts whose parameters improved
on OMT to the level making the use of Ds unnecessary, according to the criteria
of the 2008 AHA/ACC/ HRS guidelines on D-based therapy.
Patients and methods: Pts from our Heart Failure Clinic who met the LVEF,
NYHA class and QRS duration criteria for ICD (258) or CRT-P/CRT-D (204) were
evaluated. Majority of them (78%) had long-lasting CHF, while 22% had newly
diagnosed CHF. Pts’ treatment was optimized: neurohumoral antagonists were
titrated to target or highest tolerated doses, preferring beta blockers. Optimal
doses of diuretics were applied. 72% of pts were treated with direct vasodila-
tors and 42% with digitalis as well. ICD and CRT-P/CRT-D indications were re-
assessed after 7.5±6.9 months. Tendency of improvement regarding LVEF and/or
NYHA class resulted in delay in decision.
Results: From 258 pts (Age: 59.7±22,3 years, Ischemic: 130 pts, NYHA class:
2.5±0.37, LVEF: 27.5±5.2%) who at the first examination met the criteria for pri-
mary prevention ICD, 152 (58%) improved on OMT in respect of LVEF (72%),
NYHA class (47%), or both (26%) to a level when ICD was not indicated any
longer. Pts who improved beyond ICD indication differed from those not improved
in ischemic origin: 43.4% vs. 60.4%; GFR: 75.9±24.1 vs. 63.6±18.6ml/min; heart
rate: 85.8±19.7 vs. 78.1±14.8/min; hemoglobin: 143.9±15.6 vs. 137.7±17.7g/l
respectively; p<0.05 for all.
Regarding CRT-P/CRT-D, 204 pts (Age: 64.5±11,5 years, Ischemic: 118 pts,
NYHA class: 3.6±0.4, LVEF: 24.8±5.9%) who met the criteria for CRT-P and
CRT-D at baseline, OMT improved key parameters in 94 pts (46%) beyond the
range where D implantation is indicated (LVEF in 45%, NYHA class in 94% or
both in 38%). Improved pts differed from those not improved in baseline systolic
blood pressure: 129.9±23.2 vs. 110.2±19.1mmHg, p<0.001.
Conclusions: ICD and CRT-P/CRT-D implantations are not in accord with guide-
lines i.e. they are unnecessary in about 50% of the pts, if the criteria of optimal
medical treatment is not fulfilled, and if heart failure symptoms and LVEF are not
reassessed 3 months after therapy has been optimized. Early use of D-s is not
advised.

P1785 Early vagal stimulation markedly prevented cardiac
dysfunction in rats after acute myocardial infarction
in addition to suppressing arrhythmic death

M. Li1, M. Inagaki1, C. Zheng2, T. Kawada1, K. Uemura1,
T. Shishido1, M. Sugimachi1. 1National Cerebral and Cardiovascular

Center Research Institute, Osaka, Japan; 2Kochi Univercity, Kochi, Japan

Introduction: We have shown that electrical vagal stimulation (VS) markedly pre-
vented remodeling and death in post-large myocardial infarction (MI) rats survived
for 2 weeks. It is well known that deaths within 2 weeks were mainly caused by
lethal arrhythmia. In this study, we started VS early phase after acute myocar-
dial infarction (AMI) and examined its additional effects on infarct size reduction,
prevention of ventricular remodeling and dysfunction following AMI in rats.
Methods: We implanted a radio-controlled vagal stimulator and an ECG trans-
mitter for VS and monitoring ECG. Intermittent (10s in 60s) VS (0.2ms, 20Hz,
0.1-0.13mA) started 1 hour after left coronary artery ligation. The stimulation in-
tensity was adjusted for each rat to lower heart rate for 10%. At the end of 4-week
treatment, the impact of VS was evaluated by death, echocardiography, cardiac
catheterization, neurohumoral states and histological examination.
Results: VS-treated MI rats had significantly lower heart rate than sham-
stimulated (SS) group (294±36 vs. 328±9bpm, p=0.03). VS significantly sup-
pressed mortality within 24 hours (39% to 7%, p=0.02). VS therapy significantly
reduced infarct size (16±5% vs. 22±6%, p<0.05) and prevented the progression
of ventricular remodeling and improved indices of cardiac function (table).

Conclusions: Vagal stimulation markedly suppressed arrhythmic death within 24
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hours and prevented cardiac remodeling and dysfunction after acute myocardial
infarction, suggesting VS is effective both in acute and chronic phase after MI.

P1786 Long-term effects of implantable hemodynamic
monitoring in patients with moderate heart failure

N. Raval1, W. Abraham2, P. Adamson3, N. Chronos4, R. Sachar5,
G. Ginn6. 1Piedmont Heart Institute, Atlanta, United States of
America; 2Ohio State University Medical Center, Columbus, United

States of America; 3Oklahoma Heart Hospital, Oklahoma City, United States of
America; 4Saint Joseph’s Hospital, Atlanta, United States of America; 5Wake
Heart and Vascular Associates, Winston-Salem, United States of America;
6Cardiomems, Atlanta, United States of America

Background: Implantation of a pulmonary artery (PA) sensor as part of a wireless
implantable hemodynamic monitoring (W-IHM) system allows physicians to man-
age patients by treating pressures in addition to standard of care. We previously
reported a 30% reduction in the 6-month rate of heart failure related (HFR) hos-
pitalizations in the W-IHM group, the primary endpoint of the CHAMPION (Car-
dioMEMS Heart sensor Allows for Monitoring of Pressures to Improve Outcomes
in NYHA class III patients) Trial. We now report the long-term effects of W-IHM
on pressures and outcomes in CHAMPION.
Methods: 550 patients were assigned to the W-IHM system (treatment group;
270 patients) or to a control group (280 patients) for at least 6 months. The mean
patient follow-up was 15.2±7.0 months with a maximum of 31 months. Heart
failure related (HFR) hospitalizations were analyzed using negative binomial re-
gression, and PA pressure changes were analyzed by integrating the area under
the curve (AUC) of pressure over time.
Results: Over the full duration of follow-up, there was a 39% reduction in HFR
hospitalizations in the W-IHM group compared to the control group (153 vs. 253
hospitalizations, p<0.001). The treatment and control patients had similar base-
line PA pressures. Over 6 months of follow-up, the treatment group had a reduc-
tion in pressures with an AUC of -155.7 mmHg days, compared with an AUC of
33.1 mmHg days in the control group (p=0.008). At 12 months of follow-up, the
treatment group had a reduction in pressures with an AUC of -201.5 mmHg days,
compared with an AUC of 106.5 mmHg days in the control group (p=0.030).
Conclusion: Patients treated with a W-IHM system had fewer HFR hospitaliza-
tions and a decrease in pulmonary pressures when compared to standard of care
heart failure management. These reductions were achieved by 6-months and in-
creased through an average of 15.2 months of patient follow-up demonstrating
the durability of this approach to HF management.

P1787 Stratifying prognosis in heart failure: nutritional
status versus body mass index

P. Gastelurrutia1, J. Lupon2, M. Domingo3, N. Ribas3, M. Noguero3,
A. Bayes-Genis2 . 1Germans Trias i Pujol Health Sciences Research
Institute, Badalona, Spain; 2Germans Trias i Pujol University

Hospital, Badalona, Spain; 3Hospital de la Santa Creu i Sant Pau, Barcelona,
Spain

Purpose: Obesity paradox in HF has been criticized in part for the limitation of
body mass index (BMI) for a correct classification of overweight/obese patients.
A better nutritional assessment is required, so we aimed to assess nutritional
status, its relationship with BMI, and its significance in terms of survival.
Methods: Fifty five HF patients were assessed by anthropometry [tricipital skin-
fold, subscapular skinfold (SS), arm muscle circumference] and biochemical nutri-
tional markers (albumin, total lymphocyte count). Presence of ≥2 of these indexes
below normal ranges defined undernourishment. Patients were also stratified by
the BMI WHO classification and followed for a median of 26.7[18.4-28.5] months.
Results: Mean age was 73.7±8.7, 65.5% of patients were male, Framingham
severity score was 1.6±0.9, and LVEF was 45.6±17.2. Across BMI strata, no pa-
tient was underweight, 31% of patients were normal-weight, 42% overweight, and
27% were obese. Nutritional data revealed that 53% of normal-weight patients,
22% of overweight, and none of the obese group were undernourished (p=0.001).
Undernourished patients had a significant higher mortality (p=0.0087) (figure).

Survival according to nutritional status.

In the multivariable analysis including age, sex, NYHA functional class, creati-
nine clearance, hemoglobin, LVEF, NTproBNP, BMI and undernutrition, only the
latter (HR=3.149[1.367-7.253]), NYHA class (HR=3.374[1.486-7.659]) and age
(HR=1.115[1.045-1.189]), remained in the model. Among the nutritional indica-
tors studied, the best variable for predicting mortality was SS: patients with SS in
the 5th percentile had significantly higher mortality (p=0.0001).
Conclusion: BMI does not reveal true nutritional status in HF. Patient classifica-
tion as nourished/undernourished instead of BMI categories may enable better
risk stratification.

P1788 Recent in-hospital mortality trends among patients
with heart failure in the netherlands

J.A. Overbeek1, F.J.A. Penning-Van Beest1, R.M.C. Herings1,
I. Agodoa2. 1PHARMO Institute for Drug Outcomes Research,
Utrecht, Netherlands; 2Amgen Inc, Thousand Oaks, United States

of America

Purpose: From 1980 to 1993, in-hospital mortality among heart failure (HF) pa-
tients in the Netherlands decreased from 19 to 15%. However, more recent mor-
tality data are lacking. This study described in-hospital mortality rates among pa-
tients with HF in the Netherlands from 2005 to 2009.
Methods: The PHARMO database network includes, among other things, hospi-
talization records of approximately 3.2 million residents in the Netherlands. From
this database, all patients with a primary hospital discharge code for HF between
2005 and 2008 were selected. The date of the first HF admission was defined as
the index date. Patients hospitalized for HF in the 12 months prior to index date
were excluded. Patients were followed from the index date until the end of data
collection, death, or a maximum of 12 months, whichever occurred first. Crude
mortality rates over time were determined during the index HF admission, during
any HF readmission, and during any all-cause readmission (defined as hospital-
ization for any reason other than HF) during follow-up.
Results: A total of 9,786 patients with an index HF admission between 2005 and
2008 were included in the analyses. Mean (± SD) age was 77 (± 11) years and
52% were female. Overall, during their index HF admission, which had a mean (±
SD) length of stay of 11 (± 10) days, 10% of patients died. Hence, 8,850 patients
were at risk for a readmission. During follow-up, 1,563 (18%) patients were read-
mitted for HF and 4,542 (51%) patients had an all-cause readmission. In-hospital
mortality during HF readmission, with a mean (± SD) length of stay of 11 (± 9)
days, was also 10%. In-hospital mortality during an all-cause readmission, with a
mean (± SD) length of stay of 8 (± 10) days, was 5%. Mortality rates over time
from 2005 to 2009 were stable. Mean (± SD) number of days between hospital
admission and death was 10 (± 13) days for the index HF admission. Mean (±
SD) number of days between hospital readmission and death was 12 (± 12) days
for HF readmission as well as for all-cause readmission (12 (± 15) days).
Conclusions: Compared to published 1993 data, in-hospital mortality among HF
patients in the Netherlands decreased. However, in most recent years, in-hospital
mortality remains unchanged with 10% of HF patients dying during HF admission,
indicating that there still may be opportunity for improvement of outcomes in this
hospitalized population.

P1789 Left ventricular diastolic dysfunction and preceding
courses of cardiovascular risk factors: a 17-year
follow-up study

K. Van Den Hurk1, M. Alssema1, Y.M. Smulders2, O. Kamp3,
J.W. Twisk1, G. Nijpels4, C.D. Stehouwer5 , W.J. Paulus6,

J.M. Dekker1. 1VU University Medical Center, Department of Epidemiology
and Biostatistics, Amsterdam, Netherlands; 2VU University Medical Center,
Department of Internal Medicine, Amsterdam, Netherlands; 3VU University
Medical Center, Department of Cardiology, Amsterdam, Netherlands; 4VU
University Medical Center, Department of General Practice, Amsterdam,
Netherlands; 5Maastricht University, CARIM, Department of Internal Medicine,
Maastricht, Netherlands; 6VU University Medical Center, Department of
Physiology, Amsterdam, Netherlands

Purpose: Left ventricular (LV) diastolic dysfunction is a progressive condition
which predisposes to heart failure. We aimed to investigate whether LV diastolic
dysfunction at older age was associated with cardiovascular risk factors up to 17
years prior in a longitudinal population-based study.
Methods: In 1989, individuals aged 50-75 years were included. They were
followed-up in 1996-1998, 2000-2001, and 2007-2009. In 2007-2009, LV dias-
tolic dysfunction was assessed using Doppler echocardiography measurement of
early diastolic flow and lengthening velocities (E/e’) in 334 individuals. Higher E/e’
provides an overall estimate of more severe LV diastolic dysfunction. Longitudinal
associations between tertiles of E/e’ in 2007-2009 and time-dependent HbA1c,
total cholesterol, systolic blood pressure, and waist-hip ratio were assessed with
multivariate linear mixed models.
Results: Individuals in the highest tertile of E/e’ in 2007-2009 had higher HbA1c,
total cholesterol, and systolic blood pressure 17 years prior (Table, baseline age
58±5 years). The associations were independent of each other. HbA1c, systolic
blood pressure, and waist-hip ratio increased over the 17-year period, while total
cholesterol decreased. Total cholesterol and waist-hip ratio became more similar
in both tertiles of E/e’ after 17 years of follow-up.
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Abstract P1786 – Table 1

HbA1c Total cholesterol Systolic blood pressure Waist-hip ratio
(%) (mmol/L) (mmHg) (cm/cm×100)

Baseline group difference (highest vs lowest tertile of E/e’) 0.23 (0.05 to 0.40)* 0.32 (0.04 to 0.59)* 5.25 (0.57 to 9.94)* 0.96 (–0.88 to 2.79)
Change over time (in lowest tertile of E/e’) per year 0.01 (0.00 to 0.02)* –0.03 (–0.05 to –0.02)* 0.89 (0.63 to 1.14)* 0.25 (0.17 to 0.33)*
Time × group interaction (= additional change over time in highest tertile of E/e’) 0.00 (–0.01 to 0.01) –0.03 (–0.04 to –0.01)* 0.15 (–0.14 to 0.44) –0.10 (–0.19 to –0.02)*

Data are reported as regression coefficients with 95% confidence intervals for individuals in the highest and lowest tertiles of E/e’ in 2007-2009, *p<0.05. All analyses are adjusted for age, sex,
estimated glomerular filtration rate, use of lipid, blood pressure, and/or glucose lowering medication, and the other 3 cardiovascular risk factors. E/e’ = the ratio of early diastolic flow velocity (E) and
early diastolic lengthening velocity (e’), HbA1c=glycated haemoglobin.

Conclusions: Elevated HbA1c, total cholesterol, and systolic blood pressure
around the age of 58 years independently predicted LV diastolic dysfunction 17
years later. Early identification and treatment of high-risk individuals may be of
great value for prevention or postponement of developing LV diastolic dysfunc-
tion.

SYNCOPE: THE ERA OF IMPLANTABLE LOOP
RECORDER

P1790 Pulse generator replacement as a risk factor for
cardiac device infection. Pooled analysis of published
studies

M.R. Burg, A. Muthumala, N. Qureshi, M. Jones, K. Wong,
T.R. Betts, K. Rajappan, Y. Bashir. John Radcliffe Hospital, Oxford

Heart Centre, Oxford, United Kingdom

Purpose: Cardiac device infection (CDI) is an uncommon but serious com-
plication, necessitating system extraction with associated morbidity/mortality,
prolonged hospitalization and increased costs. Pulse generator replacements
("PGR") involve shorter procedures than de novo implants ("New") with fewer
re-interventions or temporary pacing wires but the presence of a fibrous capsule
may increase CDI risk by impeding access of inflammatory and immune cells.
However, the role of PGR as a risk factor for CDI has received limited attention.
Methods: Systematic review of published abstracts and papers since 1990, with
data extraction from studies fulfilling the following criteria: [i] consecutive series of
pacemaker (PPM), ICD or CRT implants; [ii] CDI rates reported for new implants
and PGR subgroups; [iii] only CDIs from denominator population included.
Results: Compared to new implants, PGR was consistently associated with in-
creased risk of CDI across all studies (OR 2.75; 95%CI 2.34-3.23). Subgroup
analysis showed that this is not accounted for by combined PGR+lead revision
cases. PGR accounted for 44% of all CDIs.

Results

Study Device Types New PGR P-value

Wunderly 1990 ICD 4/207 (1.9%) 4/56 (7.1%) 0.07
Harcombe 1998 PPM 13/2376 (0.55%) 5/245 (2.00%) 0.02
Mela 2001 ICD* 13/959 (1.30%) 8/447 (1.70%) 0.49
Johansen 2006 PPM 270/36076 (0.75%) 184/8949 (2.06%) <0.0001
Klug 2007 PPM/ICD/CRT* 24/4461 (0.56%) 18/1858 (0.99%) 0.06
Lekkerkerker 2010 PPM/ICD/CRT* 30/2368 (1.27%) 45/1042 (3.81%) <0.0001
TOTAL 354/46447 (0.76%) 264/12597 (2.1%) <0.0001

*Included some patients with lead revisions.

Conclusions: Despite involving a simple operation, PGR carries significantly in-
creased risk of CDI, possibly due to barrier effects of the fibrous capsule. Ex-
perience from breast and ophthlamic implant surgery suggests that capsulo-
tomy/capsulectomy can reduce infection risk and should be prospectively eval-
uated for prevention of CDI after PGR.

P1791 Transvenous lead extraction: current clinical practise
with combination of various techniques

P. Neuzil, J. Petru, L. Sediva, M. Janotka, M. Chovanec, F. Holy,
J. Brada, K. Holdova, V. Jindrak, J. Skoda. Na Homolce Hospital,
Prague, Czech Republic

Background: The main indication for pacemaker and ICD lead removal proce-
dure related to infectious complications. Implanted leads are encapsulated by
stiff fibrotic tissue and transvenous removal technique using simple polytetrafluo-
roethylene (PTFE) sheats becomes very often less effective and more risky.
Methods: In our institution 1947 PM and 183 ICD leads were extracted using
combination of various methods with success rate of nearly 88% since 1992.
The average time from implantation to the extraction procedure was 66.2±13.4
monthshe most frequent indication for lead extraction (97,8%). All procedures are
performed in general anestesia in EP lab with cardiac surgery on site. The last
five years in all patients we use intracardiac ultrasound to monitor the procedure.
In the last three years we combine all the available techniques including EDS –
powered by radiofrequency energy (Cook Vascular Inc.), LASER (Spectranetics
Inc.) and Rotational dissection sheats (Evolution - Cook Vascular Inc.).
Results: When mechanical extraction sheats were used alone, the success rate
was only 79%.When we implemented EDS, the success rate was significantly
higher – 94% (p<0,001). Evolution rotational sheats improved the outcome of
the extraction for 95% (p<0,54) and Laser system increased our success rate

for 97%. Femoral approach used in limited numbers of pts was effetive in 100%
cases. In the last 3 years we sent only 12 patients for elective open heart surgery.
Rate of complications was minimal for PTFE sheats (only 1 cardiac tamponade)
and Evolution rotational sheat (1 tamponade and one SVC perforation). It was
significantly higher for Laser (4 tamponades). Alle these patients were sent ur-
gently for open heart surgery. We have only 3 patients where pulmonic embolism
was verified and 3 patients with tricuspid valve disruption.
Nobody died due to lead extraction procedure in our institution.
Conclusion: Based on our experiences with combination of the various tech-
niques transvenous lead extraction procedure is reasonable effective and safe.

P1792 Transvenous removal of pacing and implantable
cardiac defibrillating leads using single sheath
mechanical dilatation and multiple venous
approaches: the Pisa experience

M.G. Bongiorni, E. Soldati, G. Zucchelli, L. Segreti, A. Di Cori,
S. Viani, L. Paperini, R. De Lucia, A. Boem, D. Levorato. University Hospital of
Pisa, Cardiology Operative Unit 2, Pisa, Italy

Introduction: Transvenous extraction of Pacing (PL) and Defibrillating Leads (DL)
is today a highly effective technique. Device related complications are currently
rising the need of Transvenous Lead Removal (TLR). Aim of this report is to anal-
yse the longstanding experience performed in a single Italian Center.
Methods: Since January 1997 to December 2010, we managed 1627 consec-
utive patients (1238 men, mean age 65.7 years, range 3-95) with 2914 leads
(mean pacing period 70.2 months, range 1-420). PL were 2485 (1303 ventricu-
lar, 1011 atrial, 171 coronary sinus leads), DL were 429 (409 ventricular, 6 atrial,
14 superior vena cava leads). Indications to TLR were sepsis in in 28%, local
infection in 55% and noninfectice indication in 17% of the leads. We performed
mechanical dilatation using the Cook Vascular (Leechburg PA, USA) polypropy-
lene sheaths and, if necessary, other intravascular tools (Catchers and Lassos,
Osypka, Grentzig-Whylen, G); a Internal Trans-Jugular Approach (JA) through
the internal jugular vein was performed in case of free-floating leads or failure of
standard approach.
Results: Removal was attempted in 2906 leads because the technique was not
applicable in 8 PL. Among these, 2852 leads (2423 PL, all the 429 DL) were
completely removed (98.1%), 29 (1%) partially removed, 25 (0.9%) not removed.
Among 2825 exposed leads, 434 were removed by manual traction (15.4%), 2117
by mechanical dilatation using the venous entry site (74.9%), 15 by femoral ap-
proach (FA) (0.5%) and 205 by JA (7.2%). All the free-floating leads were com-
pletely removed, 24.7% by FA and 75.3% by JA. Major complications occurred in
10 cases (0.61%): cardiac tamponade (9 cases, 2 deaths), hemotorax (1 death).
Conclusions: Our experience shows that in centers provided with wide experi-
ence, TLR using mechanical dilation has a high success rate and a low incidence
of serious complications. The use of the JA allows a very high effectiveness and
safety in case of free-floating or difficult exposed leads.

P1793 (W) Patients over 65 years of age with unexplained
syncope have a higher risk of recurrent syncope
and undergo fewer tests before receiving an
implantable loop recorder

N.J. Linker1, D. Voulgaraki2 , C. Garutti2, N. Edvardsson3.
1James Cook University Hospital, Middlesbrough, United Kingdom; 2Medtronic
Bakken Research Center, Maastricht, Netherlands; 3Sahlgrenska University
Hospital, The Sahlgrenska Academy, Gothenburg, Sweden

Introduction: Little is known of age as a determinant of presentation, diagnostic
pathway and treatment of patients with unexplained syncope. This sub-analysis
of the PICTURE international registry aimed to compare older (≥65 years) to
younger (<65 years) patients.
Methods: Of the 570 patients who had an implantable loop recorder (ILR) implant
(Reveal, Medtronic Inc.) and were followed until the first recurrence of syncope
or for at least 12 months after implant, 48.6% were below 65 years of age. The
actual follow-up period was 12±10 months. Time to first syncope after implant
was analyzed by multivariate regression analysis.
Results: The mean age at first syncope was 41±17 versus 69±13 years, re-
spectively. Patients <65 years had more syncopal events per year, less events
without prodromes and were less often hospitalized for syncope. Patients ≥65
years had a higher incidence of hypertension, diabetes and coronary artery dis-
ease (all p<0.0001), and their baseline ECG showed more atrial/supraventricular
tachycardia (6.8% vs. 1.8%, p<0.01/6.8% vs. 3.6%, p=0.09). There were also
higher incidences of atrial fibrillation, or other ECG abnormalities in the older pa-
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tients (27% vs. 12%, p<0.0001). Younger patients underwent significantly more
tests, e.g. Tilt (40% vs. 30%, p=0.01), exercise test (57% vs. 47%, p=0.02), neu-
rological/psychiatric evaluation (52% vs. 43%, p=0.054) and EEG (45% vs. 33%,
p<0.01). Older patients had a higher risk of recurrence of syncope (HR=1.37,
95% CI: 1.01-1.85) and a higher proportion of diagnoses primarily made on Re-
veal data (68% vs. 52%, p=0.03). Younger patients more often received no spe-
cific treatment than older patients (40% vs. 25%, p=0.03).
Conclusions: Older patients were at higher risk of recurrent syncope, had more
significant comorbidity and syncopal events without prodromes and had signifi-
cantly less tests performed before an ILR implant than younger patients. It seems
reasonable that patients at the highest risk of recurrence get an ILR sooner, but
the number of tests is high in both age groups. Once a diagnosis was made,
younger patients were treated less often than older patients, even though there
was no difference in the prescribed specific treatment between older and younger
patients.

P1794 Asystole during long-term electrocardiographic
monitoring in children with unexplained syncope

M. Shkolnikova, E. Polyakova, T. Vakhmistrova, S. Termosesov.
Moscow Institute for Paediatry & Surgery, Moscow, Russian
Federation

Background: Prevalence of unexplained syncope in children is
about 5% among all episodes of recurrent loss of consciousness. Although bra-
diarrhthtmia is the most common arrhythmia event that has been reported during
prolonged monitoring with Implantable Loop Recorders (ILR), there is little evi-
dence on prevalence and significance of asystole in children with recurrent syn-
cope of unknown etiology.
Methods: Unexplained syncope (at least two episodes within last 3 years) is con-
sidered as an indication for ILR monitoring (Reveal XT). In 2003-2011, ILR was
implanted in 160 children younger than 18 years with recurrent syncope that re-
mained unexplained after careful investigation (history of disease, physical exami-
nation, ECG, stress-testing, 48-hour ECG (Holter) monitoring (HM), echo, tilt-test,
and EP study). Monitoring was completed in 90 pts with syncope on ILR or follow
up ≥18 months. 58 pts (65%) aged from 1 to 17 years (12.0±4.4; 46% female)
with syncope or significant arrhythmia events registered within 1 to 20 month after
ILR implantation were investigated.
Results: Syncope were registered in 40 (69%) of 58 pts: 27 children experienced
reflex syncope (RS), 11 – arrhythmogenic (AS) syncope due to asystole, and 2
pts - both AS and RS. Supraventricular tachycardia was documented in 2 pts.
Remaining 16 children and 3 pts with RS experienced severe nocturnal asystole.
In total, 32 (55%) of all ILR-positive cases are related to asystole with lengths
ranging from 3.5 to 30.0 s due to sinus arrest (23) or severe av-block (9). Among
all asystole on ILR - 13 (41%) causing syncope. Sinus pause/arrest, sinoatrial
exit block or bradycardia ≤40 bpm as asymptomatic features of sinus node dys-
function (SND) have been found on ECG/HM before ILR implantation in 28 (48%)
of 58 children. These features were detected in 72% pts with asystole, more fre-
quently in children with symptomatic asystole (85%) compared to those with noc-
turnal asystole (64%). Among pts with RS signs of SND were found only in 15%
(p=0.02) of cases. Asystole on ILR has strong positive association with signs of
SND on HM: OR= 2.53 (1.27-3.80, p=0.0001). 28 pacemakers were implanted.
Conclusions: Asystole is the most frequent arrhythmic event in children with S of
unknown aetiology. In 72% of cases presence of asystole on ILR is related with
asymptomatic SND markers. Detection of potentially life-threatening asystole is
one of important goal of the ILR monitoring in pediaty. Whenever unexplained S in
a child associated with signs of SND on HM according preliminary investigation,
the ILR implantation is strongly recommended.

P1795 Yield of the implantable loop recorder according to
clinical indication

F.J. Lacunza Ruiz1, A. Moya2, J.D. Martinez-Alday3, G. Baron-
Esquivias4, R. Ruiz-Granell5, S. Gonzalez6, J. Leal Del Ojo7,
N. Rivas2, N. Garcia-Heil8, A. Garcia-Alberola1. 1University Hospital

Virgen De La Arrixaca, Murcia, Spain; 2University Hospital Vall d’Hebron,
Barcelona, Spain; 3Clinic San Sebastian, Bilbao, Spain; 4University Hospital of
Virgen del Rocio, Seville, Spain; 5University Hospital Clinic, Valencia, Spain;
6University Hospital Marques de Valdecilla, Santander, Spain; 7University
Hospital Valme, Seville, Spain; 8Medtronic Iberica SA, Madrid, Spain

Introduction: Implantable loop recorder (ILR) has proven to be a useful tool in
the diagnosis of recurrent syncope (RSyn) in selected populations. However, the
spread of its use has expanded indications, and the yield of the device is not well
known in real life practice.
Aims: To evaluate the performance of the device according to the reasons for the
implant.
Methods: We designed a nation-wide registry of consecutive patients (pts) un-
dergoing implant of an ILR for clinical reasons, between April’2006 and Decem-
ber’2008, with 41 participating centers. A specific form with baseline clinical and
ECG data, reason for the implant, events at follow-up (fu.), final diagnosis (DX)
and treatment (TX) was prospectively filled for each pt. We analised whether the
reasons for the implant in pts with Recurrent syncope (Rsy), Isolated syncope
(Isy) or Presyncope (Presy) were predictive of events and DX.

Results: Seven hundred and twenty nine pts (405 men (56%); age 67±15) were
included. Seventy three pts were lost to fu. (10%). From the remaining 656, 322
pts (49%) presented a total of 420 events, leading to a final DX in 216 pts (33%).
No differences in baseline characteristic were found among the three main indi-
cations except for structural heart disease (SHD), less frequent in the group of
RSyn (p<0.01). Final DX rates in each subgroup are shown on table. A similar
diagnostic power was observed among the different clinical indications in patients
with SHD or BBB. However a higher percentage of final DX was obtained in pa-
tients with normal heart and RSyn (32.5%) when compared with PSync (19%) or
ISyn (17%) (p=0.023).

N=729 Number and % of pts with final DX P

Recurrent Syncope Isolated Syncope Presyncope

Global 185 (32%) 20 (19%) 11 (25%) P=0.017
Normal Heart 133 (32.5%) 10 (17%) 4 (19%) P=0.023
Bundle Branch Block 48 (34%) 10 (31%) 2 (22%) P=NS
SHD 49 (31%) 10 (23%) 6 (29%) P=NS

Conclusions: The rate of final DX is about 1/3 in patients with SHD or BBB,
irrespective of the clinical presentation. With normal heart the diagnostic yield is
higher in patients with recurrent syncope.

P1796 Prognosis of patients with still unexplained syncope
after implantable loop recorder

F. Dion, B. Pierre, N. Clementy, B. Lallemand, L. Fauchier, D. Babuty.
Tours Regional University Hospital, Hospital Trousseau, Tours,
France

Purpose: The implantable loop recorder (ILR) is a useful diagnostic tool in deal-
ing with recurrent syncope in patients, but many patients don’t have any recur-
rence during their monitoring follow-up. The purpose of our study is to determine
the prognosis of the patients with still unknown etiology of their syncope after
explantation of the ILR.
Methods and results: From July 1999 to May 2008, 132 consecutive patients
(age 64±17 years, 57 males) complaining of recurrent unexplained syncope re-
ceived an ILR (Reveal 9526, Medtronic, Minneapolis, USA) after cardiac and neu-
rological evaluation. According to the ESC guidelines 2009, 42 (31.8%) patients
had an abnormal ECG and 35 (26.5%) had a structural heart disease suggest-
ing cardiovascular syncope. At the end of the ILR monitoring (12±5.7 months),
71 (53.7%) patients developed a new syncope, then allowing to diagnose syn-
cope mechanism. An arrhythmic event was observed in 43 (60.5%) after an av-
erage period of 176 days (6 months): complete atrioventricular block (n=8), sinus
arrest (n=23), ventricular tachycardia (n=5), atrial fibrillation with fast ventricu-
lar response (n=1), supraventricular tachycardia (n =6). The 61 (46.3%) patients
without recurrence were followed-up during a mean of 39±26 months after ex-
plantation of the ILR. We observed in 9 (14.7%) patients recurrence of syncope:
2 (3.2%) with complete atrioventricular block (respectively 1 and 6 years after ex-
plantation), 6 (9.8%) with vasovagal syncope and 1 (1.6%) with a final diagnosis
of epilepsy. Six (9.8%) patients died of non cardiac causes and 6 (9.8%) were lost
to follow-up.
Conclusions: The prognosis of patients without recurrence of syncope before
explantation of the ILR is good because most of the syncope by arrhythmic event
occurred during the first 6 months after implantation. One year after implantation
of the ILR, arrhythmic causes of syncope are very rare.

P1797 Implantable loop recorders in older persons with
unexplained syncope

C. Seifer, K. Liebrecht, L. Daba. University of Manitoba, Winnipeg,
Canada

Introduction: Syncope is common among older persons, with a re-
ported prevalence of 10%. In up to 30%, syncope remains unexplained despite
extensive and costly investigations. There is a paucity of data regarding the use of
implantable monitoring devices among older patients with unexplained syncope.
The purpose of this study was to determine the diagnostic yield of an implantable
loop recorder (ILR, Reveal Plus/Reveal DX) in older patients with unexplained
syncope.
Methods: Prospective observational data were collected from consecutive pa-
tients ≥ 75 years with unexplained syncope who underwent implantation of an
ILR and were followed at a single tertiary center between April 2004 and Novem-
ber 2010.
Results: 43 patients, 29 female, were included. The mean age was 82.5 years,
± SD 4.7; range 75 to 95 years. Seventy-seven percent of patients were treated
for hypertension, 25% had ischemic heart disease, 16% had cognitive impairment
and 14% were treated for diabetes. Prior to assessment, patients had a median of
11 episodes of syncope, range 1-75. Following ILR insertion, the median follow-
up time was 12 months (range 1 to 36 months). Twenty-four (55.8%) patients
had syncope during the follow-up period; the median time to first syncope was
2.5 months; range 1-16 months. Twenty-two patients achieved symptom-rhythm
correlation with an arrhythmia diagnosis in 16 patients; 9 had atrial fibrillation or
flutter, 8 with rapid ventricular rates. Significant bradyarrhythmia was documented
in 8 patients.
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Conclusion: Long-term rhythm monitoring using an implantable loop recorder
has a high diagnostic yield in older patients with unexplained syncope. In patients
with syncope recurrence during follow-up, 66% had a documented arrhythmia.
There was a higher than previously reported incidence of atrial fibrillation as the
diagnostic rhythm.

P1798 Implantable loop recorder in patients with structural
heart disease

F.J. Lacunza Ruiz1, A. Moya2, J.D. Martinez-Alday3, G. Baron-
Esquivias4, R. Ruiz-Granell5, S. Gonzalez6, J. Leal-Del_Ojo7,
N. Rivas2, M. Martin8, A. Garcia-Alberola1. 1University Hospital

Virgen De La Arrixaca, Murcia, Spain; 2University Hospital Vall d’Hebron,
Barcelona, Spain; 3Clinic San Sebastian, Bilbao, Spain; 4University Hospital of
Virgen del Rocio, Seville, Spain; 5University Hospital Clinic, Valencia, Spain;
6University Hospital Marques de Valdecilla, Santander, Spain; 7University
Hospital Valme, Seville, Spain; 8Medtronic Iberica SA, Madrid, Spain

Introduction: Implantable loop recorder (ILR) may help in diagnosing paroxysmal
conditions such as syncope (sync.) or palpitations in the subset of patients (pts)
with structural heart disease (SHD). Objective: to evaluate the indications and
outcomes of ILR in pts with SHD.
Methods: A national registry of consecutive pts undergoing implant of an ILR for
clinical reasons, between April’2006 and Dec’2008, with 41 participating centers.
A specific form with baseline clinical and ECG data, events at follow-up (fu), di-
agnosis (DX) and treatment (TX) was prospectively filled for each pt. All pts had
one year fu after the implant. We analized the subset of pts with SHD.
Results: Two hundreds and twenty eight pts (165 men (71%); 68±13 years) were
included. Nineteen pts were lost to fu (8.3%). From the remaining 209, 107 pts
(51%) presented a total of 122 events, leading to a final DX in 64 pts (31%). In
59 pts (28%) an ILR recorded arrhythmia was considered the diagnostic event.
Mean time to diagnosis was 201±145 days.
The most prevalent diagnosis was bradycardia related sync. (58%), followed by
neuromediated sync. (19%) and tachycardia related sync. (15%, 7 with VT). The
presence of previous bundle branch block was not different among different diag-
nostic groups. Ten pts (4.8%) died during fu but only in 1 case the cause of death
was registered by the device. Sixty two pts (30%) received a specific TX based
on the ILR information (36 pacemakers, 7 ICDs, 6 drugs, 2 ablation).

N=228 %

SHD: Ischemic 132 58
SHD: Valvulopathy 36 16
Abnormal ECG 77 34
Bundle Branch Block 62 27
LVEF under 55% 82 36
Indication: Recurrent Syncope 159 70
Indication: Isolated Syncope 44 19

Conclusion: Main indication for ILR in this subset of pts is recurrent sync. Final
diagnosis is obtained in about one third of the pts based on a recorded significant
arrhythmia and leading to a specific TX in most of them. Bradycardia related sync.
is the most common final DX. No differences among subgroups were found.

P1799 Incidence of detection errors in implantable loop
recorders and its impact in the diagnostic yield

A. Sarrias Merce, A. Moya Mitjans, N. Rivas Gandara, J. Perez
Rodon, I. Roca Luque, D. Garcia-Dorado. Hospital Vall d’Hebron,
Barcelona, Spain

Background: Implantable loop recorders (ILR) are useful tools in the diagnosis
of syncope of unknown origin. In addition to manual activation by the patient after
symptom recurrence, the ILR can automatically detect and store rhythm distur-
bances in the absence of manual activation. However, signal artifacts are often
mistaken for arrhythmias and stored by the ILR.
Purpose: To assess the incidence of inappropriately stored events in a series of
patients with ILR and to evaluate its impact in the diagnostic yield of ILR.
Methods: We retrospectively reviewed a database containing clinical and follow-
up data of all consecutive patients who received an ILR for the study of syncope
of unknown origin between January 2001 and October 2009. The following data
were recorded for analysis: recurrence of syncope, proper manual activation of
the ILR by the patient, presence of inappropriately stored events, and final diag-
nosis.
Results: 173 patients were included in the study (48% male, age 59.7±18.4
years). In 97 patients (56.1%) there was at least one inappropriately stored event
due to over- or undersensing of the ECG signal (10.4% had 1-5 false events,
13.3% had 6-20 and 32.3% had >20). There were no significant differences in
the incidence of false detections between the different models of ILR implanted
during this period. A diagnosis was obtained in 75 patients (43.3%). 50 patients
activated manually the ILR after a syncope, with the following diagnoses: asystole
in 16 patients, tachycardia in 5, and no significant arrhythmia in 29. Of the 123
patients without manual activation, 25 patients (10 with syncope and 15 asymp-
tomatic) had a relevant arrhythmia detected automatically by the ILR (asystole
in 21, tachycardia in 4). Of these 123 patients, 78 had inappropriately stored

episodes and 45 did not. A significant arrhythmia was detected in 10 (12,8%) of
the 78 patients with inappropriate events and in 15 (33.3%) of the 45 patients
without inappropriate events (p=0.006).
Conclusion: The automatic detection feature was useful in the diagnosis of syn-
cope in our series, contributing to one-third of the diagnoses, but it also resulted
in a high number of false episodes being inappropriately stored. In patients with-
out symptom recurrence and in those who failed to activate the ILR properly after
a syncope, diagnosis relied on the automatic detection of arrhythmias. The pres-
ence of inappropriately stored episodes significantly reduced the diagnostic yield
of ILR in this group, possibly by overwriting true arrhythmic events or by making
its identification more difficult.

P1801 Initial experience of a multi specialty nurse led rapid
access blackout clinic: improving patient access and
experience

J. Mudd, S. Hackett, C. Wilson, S. Taggart, N.J. Linker. James Cook
University Hospital, Middlesborough, United Kingdom

Introduction: A nurse led rapid access blackout service was developed in 2010.
Cardiology and Neurology teams collaborated to develop and deliver the service.
The aim was to streamline the patient journey, provide timely assessment, diag-
nosis and treatment, reduce unnecessary testing and inappropriate referral and
meet national guidance on the management of Transient Loss of Consciousness
(TLOC). We report our initial experience and outcomes over twelve week period.
Methods: Referral pathways were developed with health care professionals in
primary care, accident and emergency, medical admission units and elderly care.
All referrals are triaged by arrhythmia/neurology specialist nurses prior to the pa-
tients being seen in the blackout clinic by the nurses. The blackout clinic offers a
"one-stop-shop" with all patients undergoing comprehensive assessment, clinical
examination and 12-lead ECG. Echocardiography, EEG, CT and ambulatory ECG
monitoring are available if required. Clinical supervision and review of patient
treatment plans when required is provided by consultant cardiologist/neurologists
and decisions made for ongoing treatment as necessary. A patient telephone
helpline is also provided.
Results: Average waiting time to be seen was one week. Of the number of pa-
tients seen (44)100% had 12 lead ECG, (3)7% EEG, (12) 27% echocardiogram,
(13) 30% ambulatory ECG, (4) 9% tilt test and (1) 2% of patients had CT scan
performed. (26) 59% of patients were diagnosed at first appointment, (18) (41%)
required review appointments. Neurology consultant review was required for (6)
14% and cardiology consultant review for (2) 4% of patients. Audit shows 100%
compliance with ESC and NICE guidance for TLOC.

Results

Diagnosis VVS Orthostatic AF Epilepsy NAD Other Review
Hypotension Review ongoing

Total number of patients 44 (15) 34% (3) 7% (2) 4% (6) 14% (6) 14% (12) 27%

Overall patient satisfaction was high 98% of patients were satisfied with the ser-
vice with 99% indicating they were happy to be seen by a nurse not a doctor.

P1802 Telecardiology for rule-out of patients referred for
syncope to public EMS

N.D. Brunetti1, L. De Gennaro2, G. Dellegrottaglie3, G. Antonelli4,
M. Di Biase1. 1University of Foggia, Foggia, Italy; 2"San Giacomo"
hospital, Monopoli, Italy; 3Cardio-on-line Europe S.R.L., Bari, Italy;

4Azienda Ospedaliera Policlinico, Bari, Italy

Aim: Diagnosis of malignant arrhythmias or severe atrio-ventricular disturbances
may be a challenging task in emergency evaluation of subjects referred for syn-
cope. Telecardiology pre-hospital assessment may be helpful in immediate diag-
nosis of significant arrhythmias needing urgent hospitalization. In this study we
therefore aimed to evaluate the rate of incidence of significant arrhythmias in sub-
jects referred for syncope screened at home with telecardiology.
Methods: 2648 consecutive patients (mean age 66±20 years, 53% male gender)
referred to public emergency service "118" for syncope were evaluated at home
with telecardiology CardioVox P12 device. ECGs were sent to a telecardiology
"hub" and immediately read by a team of cardiologists active 24/7. Incidence of
any arrhythmias or conduction disturbances was recorded. The study involved the
entire Apulia, a region in south-eastern Italy with more than 3-million inhabitants.
Results: In more than 55% of cases ECG findings were normal, in 13% showed
sinus tachycardia, in 9% sinus bradycardia. Incidence of ventricular tachycardia
was 0.20%, while significant AV disturbances were present in 1.12% of cases
(0.11% grade I type 2 AV-block, 0.11% advanced AV-block, 0.19% grade III AV-
block, 0.45% junctional rhythm, 0.26% ventricular rhythm).
Limited gender differences were detectable, even though without any clinical rel-
evance. No significant arrhythmias were found in subjects younger than 30 years
and no subjects below 30 years needed urgent hospitalization.
Conclusions: Incidence of significant arrhythmias in a context of patients with
syncope evaluated at home with telecardiology is very low, and almost absent
in subjects below 30 years. Telecardiology screening at home may be helpful in
rule-out of patients referred for syncope and in identifying subjects not needing
emergency room evaluation or urgent hospitalization.
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P1803 Tilt training strikingly reduces syncope recurrence in
patients with neurally mediated syncope compared to
control subjects during follow up

T. Reybrouck, H. Heidbuchel, R. Willems, H. Ector. University
Hospitals (UZ) Leuven, Campus Gasthuisberg, Department of

Cardiology, Leuven, Belgium

Tilt training is considered as a first line treatment for neurally mediated syncope
(NMS). In our department tilt training has been performed for about 20 years. This
study reports the overall results of a group of 346 patients (mean age: 34.4±21.9
years, range 6.5 – 87 years) with recurrent neurally mediated syncope (S) and a
positive tilt test, who underwent a program of tilt training which was started in the
hospital. The patients were heavy symptomatic before tilt training: 71% reported
1 S/year, 12% ≥ 1 S/month, 13% ≥ 1 S/week and 4% ≥ 1 S /day.
Methods: Patients were tilted daily on a tilt table (60 ° inclination) until syncope,
until severe orthostatic intolerance or until a normal value of 45 min was reached.
A group of 324 pts continued tilt training on a regular basis and was compared to
a group of 22 patients who discontinued or did not perform TT for logistic reasons.
This was considered as the control group. The recurrence rate of syncope was
followed at the outpatient clinic.
Results: Almost 80% of patients with NMS and good compliance to therapy re-
mained free of syncope during a one year follow up.

Syncope recurrence during follow up

Recurrence rate of syncope (N per year) TT continued (N=324) Control group (N=22)

0 79% 18%
1 9% 41%
> 2 12% 41%

N = number, P=0.001 (Chi square = 69).

Conclusion: Tilt training restores orthostatic tolerance in patients with NMS and
should be continued on a regular and long term basis to condition the orthostatic
cardiovascular reflexes.

P1804 Does the basal electrocardiogram provide additional
prognostic significance in the diagnosis of
neurocardiogenic syncope?

V.A. Jimenez Diaz1, R. Sierra Ascencio1, E. Colin Ramirez2,
A. Farias Vega1, M.R. Chapela Villalpando1, E. Lozano Diaz1,

J.E. Hernandez Lopez1, J.M. Portos Silva1, J.B. Alvarez Mosquera1. 1Hospital
Español de Mexico, Mexico City, Mexico; 2National Institute of Medical Sciences
and Nutrition Salvador Zubiran, Mexico City, Mexico

Purpose: We sought to identify common electrocardiographics (ECGs) features
potentially associated with neurocardiogenic syncope (NCS) by analyzing the
baseline 12-lead standart ECG in a large population of patients with syncope
referred for tilt table testing (TTT).
Methods: Observational study including consecutive patients referred to the elec-
trophysiology laboratory of our institution over a 12 year period were enrolled
between January 1999 to December 2009. ER pattern was defined as "J" point
elevation (J wave) >0.05 mV above baseline level, slurred QRS complex (a grad-
ual transition from QRS to ST segment) and ST segment elevation in inferior (II,
III, aVF) and lateral (I, aVL, V4 to V6) leads.
Results: A total of 912 patients were included. The mean age was 46.9±22
years, 556 female (61%). Baseline normal ECGs were found in 312 (34.2%).
ER prevalence was 20% (182). Right bundle branch block was present in 70
(7.7%) patients. ER was identified in only 29 (5%) of female patients versus 153
(43%, p=0.0001) of males. Most common syncopal pattern was vasodepressor
predominance (354 patients, 38.8%), followed by pure vasodepresor (308 pa-
tients, 33.8%). Among all patients with ER in the baseline ECG, 160 (87.7%) had
a positive TTT for NCS pure vasodepresor type or with vasodepresor predomi-
nance, compared with any other type of syncope (22, 12.3%, p=0.04). Logistic
regression analysis reported an odds ratio (OR) of 3.97 (95% CI, 1.71-9.21;
p=0.001) for NCS vasodepressor type in the subgroup of male patients with ER in
comparison with those who did not have this ECG feature, after adjusting for age.
Conclusions: A high incidence of ER pattern was observed in our group of pa-
tients with syncope. Male patients with ER pattern had an OR of 3.97 for NCS
vasodepressor type in comparison with those male patients who didn’t have this
ECG feature, orienting to the possible diagnosis and origin of syncope in the initial
evaluation of this subgroup of patients.

P1805 Accurate diagnosis of moderate to severe sleep
apnea syndrome by analysis of transthoracic
impedance signals in patients with permanent
pacemaker implantation

S. Miyamoto1, M. Fujita2, T. Ishimura3, M. Inoko1, T. Haruna1,
T. Izumi1, E. Nakane1, Y. Saji1, K. Ueyama1, R. Nohara1. 1Kitano Hospital,
The Tazuke Kofukai, Medical Research Institute, Osaka, Japan; 2Human Health
Science, Faculty of Medicine, Kyoto University, Kyoto, Japan; 3Ishimura Medical
Clinic, Osaka, Japan

Purpose: There are several reports regarding an excessively high preva-

lence of undiagnosed sleep apnea syndrome (SAS) in patients with permanent
pacemaker implantation. Some programs for pacemakers utilize transthoracic
impedance changes between the generator and the electrode tip to derive minute
ventilation as a sensor for rate adaptation. We investigated whether this system
can detect sleep-related breathing disorders.
Methods: We investigated 39 patients (19 male, 20 female, 78±13 (SD) years)
who underwent permanent pacemaker implantation for sick sinus syndrome and
advanced or complete atrio-ventricular nodal block. Body mass index of these
patients was 23±4 kg/m2. Chronic heart failure was observed in 10 (26%) of 39
patients. We measured the number of the transthoracic impedance signals re-
maining unchanged for more than 10 seconds with use of the pacemaker minute
ventilation sensor (ELA Medical), and compared with the results of polysomnog-
raphy (Morpheus C, Teijin). By using polysomnography, we calculated the number
of apnea/hypopnea episode per hour (apnea/hypopnea index: AHI). We defined
the number of respiratory cycles more than 10 seconds of unchanged transtho-
racic impedance signals as the respiratory disturbance index (RDI). Receiver op-
erating characteristic (ROC) analysis was performed on the RDI for the diagnosis
of moderate to severe SAS (AHI >20).
Results: Moderate to severe SAS was diagnosed in 18 (46%) of 39 patients. The
area under the ROC curve was 0.87 (95% CI 0.75 to 0.99). Given a cutoff value
of 210/hour for the RDI, the RDI can significantly (p<0.05) discriminate between
patients with and without moderate to severe SAS, and showed 72.2% sensitivity
and 90.5% specificity for the diagnosis. The RDI was well correlated with the AHI
in patients with moderate to severe SAS (n=15, r=0.771, p=0.0004).
Conclusions: Detection of apnea/hypopnea episode by pacemaker minute ven-
tilation sensor is feasible and accurate for diagnosing SAS in patients with per-
manent pacemaker implantation.

P1806 Utility of the surface electrocardiogram and
fluoroscopy for lead position in right ventricular
outflow tract pacing- validation with cardiac
computed tomography

G. Sharma, S. Salahuddin, S. Sharma, P. Jagia, V.K. Bahl. All India
Institute of Medical Sciences (AIIMS), New Delhi, India

Purpose: Right ventricular outflow tract (RVOT) pacing may have a favourable
hemodynamic and electrophysiological profile as compared to apical pacing. Flu-
oroscopic and electrocardiographic (ECG) landmarks, which are the only guides
available to achieve true septal pacing within the RVOT, have not been properly
validated. We sought to validate these using cardiac computed tomographic (CT)
angiography to confirm lead position within the RVOT.
Methods: 28 patients with pacemaker leads in the RVOT position were subjected
to a cardiac CT angiogram (64-slice Dual Source Siemens Definition) for lead
localization within the RVOT as anterior, free wall or septal location. 12-lead ECGs
were analysed during forced pacing. Fluoroscopic images of the pacemaker leads
were also obtained in 4 standard views- AP, LAO, RAO and lateral views.
Results: Cardiac CT angiography was performed in 28 patients with a mean age
of 59±13 years (22 males). 14 patients (50%) were found to have an anterior lead
location within the RVOT, while 14 (50%) had a septal position. Mean QRS axis
and QRS duration did not differ significantly among the two groups (QRS axis:
71±5.4° vs 74±4.3°(P-0.20) and QRS duration: 153±21.1 vs 148±19.3 msec (P-
0.55) for anterior versus septal respectively). Notching in none of the limb leads,
including inferior leads, was significantly different among the two groups. A neg-
ative QRS in lead I could not distinguish an anterior from a septal lead location
(9/14 vs 11/14, P-0.67, anterior vs septal). In the fluoroscopic LAO view, the lead
was directed rightward in all 14 patients with septal location, but also in 11/14
patients in the anterior location (P-0.22). The lateral view revealed posterior di-
rection of lead in 10/14 patients with septal location, and in only 3/14 patients with
anterior lead location (P-0.003).
Conclusions: Accurate localization of lead position using CT angiography re-
vealed that conventional ECG criteria are inaccurate in differentiating septal from
anterior RVOT pacing. Similarly, the fluoroscopic LAO view is insufficient in pre-
dicting septal location. The left lateral view, as corroborated by CT, was more
reliable than the LAO view in confirming septal lead placement.

P1807 The effect of clinical triggers on positive responses of
tilt table testing potentiated with nitroglycerin or
clomipramine

R. Maggi, T. Furukawa, A. Solano, F. Croci, M. Brignole. Del Tigullio
Hospital, Lavagna, Italy

Purpose: In this study we evaluated the effect of clinical triggers on the posi-
tive responses of tilt table testing (TTT) potentiated with nitroglycerin (which acts
mainly through a peripheral dilatation) or clomipramine (which acts mainly through
a central serotoninergic mechanism).
Background: The effect of clinical triggers on tilt table testing responses has not
been systematically evaluated.
Methods: We enrolled 380 consecutive adult patients: in 66 patients syncope
was triggered by emotional distress, in 161 by specific situations or by prolonged
standing and in 153 syncope occurred in absence of any detectable trigger. Nitro
TTT, performed in 252 patients, consisted of a passive phase of 20 min followed,
if negative, by 400 μg nitroglycerin spray sublingually and tilt continued for 15 min;
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Clomipramine TTT, performed in 128 patients, consisted of 20 min of tilting with
intravenous administration of 5 mg clomipramine during the first 5 min.
Results: The presence of clinical triggers increased the positivity of Nitro TTT
(71% central, 75% peripheral) compared with absence of triggers (36%). With
Clomipramine TTT the highest positivity rate was observed in patients with central
triggers (92%) compared to those with peripheral (45%) and no triggers (30%).
Cardioinhibitory forms were more frequent in patients with central trigger than in
the other two groups (34% versus 12% and 7%) and with Clomipramine TTT than
with Nitro TTT (19% vs 11%). Conversely, mixed or vasodepressor forms were
more frequently induced by Nitro TTT (41% vs 24%).
Conclusion: The presence of clinical triggers increases the positivity of TTT
and influences the type of responses. Some specificity of nitroglycerin and
clomipramine for peripheral and central mechanisms exists.

P1808 Evaluation of possible brain injury caused by
vaso-vagal syncope, during head-up tilt test

A.Z. Pietrucha1, M. Wnuk1, I. Bzukala1, K. Sztefko2, A. Malek2,
W. Piwowarska1, J. Nessler1. 1Medical School of Jagiellonian
University - John Paul II Hospital - Coronary Disease Department,

Krakow, Poland; 2Children Univeristy Hospital, Department of Clinical
Biochemistry, Krakow, Poland

Aim of study: Evaluation of injuring influence of vaso-vagal syncope (VVS) dur-
ing head-up tilt test (HUTT) on the brain by evaluation of myocardial oxygenation
and serum level of neuron-specific enolase (NSE), the biochemical marker of
brain neurons injury.
Study population: 60 pts (38 women) aged 18-74yrs (mean age 35,6), with VVS,
referred to HUTT.
Methods: All pts underwent HUTT according to Westminster protocols. All pts.
lies at supine position by 30 minutes after antecubiltal vein canniulation.
During HUTT regional saturation (rSO2) of frontal lobes of brain was measured
using INVOS cerebral oximeter in all pts. Baseline value of rSO2 was evaluated
during 15 min. supine phase before HUTT. Changes of rSO2 during HUTT was
expressed as a relative decrease (in%) of rSO2.
Blood sample for NSE measurement was collected before and 1 hour and 24
hours after HUTT in all pts. An increase of serum level of NSE (dNSE) after HUTT
was calculate. All results were analyzed in relation to the type of vaso-vagal re-
sponse to orthostatic stress during HUTT (acc. to VASIS scale). Serum level of
NSE was measured by immunoradiometric method.
Results: HUTT was positive in 51 pts (85,0%). Mixed type of vaso-vagal response
was noticed in 28 pts (46,7%), cardiodepressive in 17 pts (28,3%), and vasode-
pressive – in 6 pts (10%). Significant desaturation preceded syncope induction
during HUTT in all pts in comparison to pts with negative test (-29.6 and -31,8%
vs -11,4 and -12,1% p<0,00001). Serum concentration of NSE before HUTT was
in normal range before HUTT.
We observed the significant increase of serum NSE level 1 hour after HUTT in
all pts in whom syncope was induced during the test, with normalization after
24 hours (respectively: 3,3; 4,2 and 2,3 ng/ml; p<0,01). In 5 pts (8,4%) NSE
exceeded normal range (12 ng/ml) 1 hour after HUTT. There were no significant
increase of NSE serum levels in pts with negative results of HUTT (respectively:
6,1; 4,1 and 2,7 ng/ml; p=0,27)
NSE increase did not differ significantly between different types of vaso-vagal
response.
Increase of serum concentration of NSE during HUTT sigificantely correlate with
desaturation (decrease of oxygenation of frontal lobes of the brain) preceeding
syncope (r: 0,27; p=0,04). There were no correlation between NSE increase after
HUTT and age of pts and HUTT duration.
Conclusions: 1. Cerebral hypoperfusion due to head-up tilt test induced syn-
cope, leads to significant desaturation of the brain as well as to mild release of
biochemical markers of brain injury.
2. Vaso-vagal syncope, provoking cerebral hypoperfusion, may led to discrete
brain injury.

P1809 Prophylactic pacemaker implantation in familial
amyloid polyneuropathy with minor conduction
disorders

V.A. Algalarrondo1, S. Dinanian1, C. Juin1, D. Chemla2,
S. Bennani1, C. Sebag1, D. Adams1, M.S. Slama1. 1AP-HP -
Hospital Antoine-Beclere, French Reference center for Familial

Amyloid Polyneuropathy, Clamart, France; 2AP-HP - Hospital Bicetre, University
Paris Sud 11, Le Kremlin-Bicetre, France

Aims: To test the hypothesis that prophylactic pacemaker implantation may pro-
tect familial amyloid polyneuropathy (FAP) patients from bradycardia due to tran-
sient or permanent AV block.
Methods and results: From January 1999 to January 2010, fifty-one patients
with genetically proven FAP (53±13 years old) and minor conduction disorders
were implanted with prophylactic dual chamber cardiac pacemaker. Both surface
ECG and the complete PM interrogation including temporary pacemaker inhibi-
tion and download of the device memory collected at each follow-up visit were
retrospectively analyzed over a mean observation period of 43±35 months (cf.
Fig. 1). Before pacemaker insertion, ECG was abnormal in 40/51 patients (78%),

consisting of intra ventricular conduction disorders (n=20), first degree AV block
(n=11) or both (n=9). In the remaining 11 patients, HV interval ranged from 50 to
92 ms. During follow-up, temporary pacemaker inhibition indicated pacemaker
dependency with high-degree AV block in 13/51 patients (25%). The time-to-
dependency upon pacemaker was 66±42 months (range 5-130).

Figure 1

Conclusion: In FAP with minor conduction disorders, prophylactic pacemaker
implantation prevented major cardiac events in 25% patients over a 36 months
mean follow-up. Prophylactic PM implantation should be strongly considered in
these patients.

P1810 Prevalence of cardioinhibitory/mixed form of carotid
sinus hypersensitivity in adult patients

V. Sachpekidis, I. Vogiatzis, G. Dadous, I. Kanonidis,
C. Papadopoulos, I. Papayannis, G. Sakadamis. Hippocration
General Hospital of Thessaloniki, Thessaloniki, Greece

Purpose: Carotid sinus hypersensitivity (CSH) is a well recognized cause of
syncope especially in older patients. Recent guidelines recommend performing
carotid sinus massage (CSM) in patients over 40 years with syncope of unknown
origin and pacing is considered to be an effective treatment option for those with
cardioinhibitory/mixed form of the syndrome. The prevalence of carotid sinus hy-
persensitivity in the general population is not precisely known. The results of pre-
viously reported studies vary significantly. The purpose of our study was to de-
termine the prevalence of cardioinhibitory/mixed form of CSH in an unselected
community sample of people older than 45 years.
Methods: One hundred forty six (146) individuals randomly sampled from our out-
patients department, 69 men, mean age 65.4±10.3 years were finally included
in the study. Data concerning their medical history, the presence of syncopal
episodes in the past and number and type of prescribed medication were as-
sessed for each individual. All participants underwent supine and upright carotid
sinus massage with continuous heart rate monitoring to define the prevalence of
cardioinhibitory/mixed type of CSH. A positive response was defined as asystole
≥ 3 s.
Results: Seven (5%) out of the 146 individuals demonstrated cardioin-
hibitory/mixed form of CSH, but only two of them developed pre-syncope or syn-
cope during the test. Six patients reported a history of syncope in the past and of
them only one had CSH. The only characteristic that could independently predict
a positive cardioinhibitory response to carotid sinus massage was male gender
(OR = 6.70 – 95%CI: 1.02 – 54.23, p=0.047). No other differences concerning
clinical characteristics and the use of medication were identified between individu-
als with positive vs negative CSM. When related to previous episodes of syncope,
the specificity of a positive cardioinhibitory response in our population was found
to be high (95.7%). In the subgroup of 140 individuals with no history of syncope
in the past only 6 (4%) demonstrated a positive cardioinhibitory response.
Conclusions: A positive cardioinhibitory response to CSM is uncommon in adult
patients over 45 years of age. Only 4% of individuals with no history of syncope
in the past demonstrate cardioinhibitory/mixed form of CSH. Male gender is the
only characteristic that can predict a positive cardioinhibitory response to CSM.

P1811 The increase in heart rate after vasovagal syncope

D. Zysko, J. Gajek, W. Mazurek. Wroclaw Medical University,
Wroclaw, Poland

The heart rate rises in substantial percentage of patients after vaso-
vagal syncope. The meaning of this pattern described as peak-2-

phenomenon or postvagal tachycardia (PVT) is not known. The aim of the study
was to examine the origin of this transient increase in heart rate.
The study group consisted of 562 vasovagal pts aged 43.8±18.2 years (363F,
199M) with positive tilt testing performed according to Italian protocol. The pres-
ence of peak-2-phenomenon was assessed by analysis of heart rate trend line
obtained from ECG Holter recordings. The results of tilt testing in terms of syn-
cope or presyncope provocation were noted in each case. The logistic regression
analysis was performed to find association between presence of presumed post-
vagal tachycardia and the syncope provocation and pause duration.
The results are presented in the table:
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Table 1

With PVT (n=185) Without (n=377) p

Age (years) 40.1±16.8 45.6±15.6 <0.001
Male gender (%) 39 34 NS
Syncope number: median (IQ range) 4 (1–11) 2 (1–6) <0.001
Traumatic injuries related to syncope (%) 36 29 NS
Blood injury instrumentation phobia (%) 26 16 <0.01
NTG provocation 81 76 NS
VASIS I (%) 32 70 <0.001
VASIS II (%) 67 23 <0.001
VASIS III (%) 1 7 NS
Syncope provocation (%) 95 67 <0.001
Pause (%) 63 16 <0.001

Transient increase in heart rate after neurocardiogenic reflex was observed in
33% of pts. The logistic regression analysis revealed that the pause presence
OR 7.0 (CI 4.6-10.6 p<0.001) and syncope provocation OR 5.1 (CI 2.5-10.3
p<0.001) were independently related with transient increase in heart rate after
neurocardiogenic reflex provocation.
Conclusions: Profound hypotension is independently related to transient in-
crease in heart rate after neurocardiogenic reflex provocation. The increase in
heart rate after vasovagal syncope may be associated with reflex activation of
non adrenergic part of sympathetic nervous system.

P1812 Alterations in the expression of genes associated
with left ventricular hypertrophy and contractile
function after right ventricular apical pacing
(preliminary results)

E.N. Simantirakis, J.E. Kontaraki, E. Arkolaki, S.I. Chrysostomakis,
E.G. Nyktari, A.P. Patrianakos, P.E. Vardas. University Hospital of Heraklion,
Department of Cardiology, Heraklion, Greece

Purpose: Long term asynchronous ventricular activation from right ventricular
apex results in increased wall stress and hypertrophy of the left ventricle (LV),
leading to reduced systolic and diastolic function. The purpose of this study is
to assess in the peripheral blood alterations of the expression of genes related
to LV contractile function and hypertrophy, after right ventricular apical pacing in
patients with preserved LV systolic function.
Methods: We enrolled chronically paced patients who were divided into two cat-
egories based on the cumulative percentage of ventricular pacing post implant:
individuals who were paced due to atrioventricular conduction disturbances and
ventricular pacing exceeded 90% (group A) and controls who suffered sinus node
dysfunction with preserved intrinsic atrioventricular conduction (group B). At the
time of implantation and 3 months later, we evaluated in the peripheral blood
concentrations of messenger ribonucleic acid (mRNA) of sarcoplasmic reticulum
calcium ATPase (SERCA), and β-myosin heavy chain (β-MHC). We also esti-
mated LV end-diastolic diameter, LV end-systolic diameter and LV ejection fraction
echocardiographically.
Results: Up to now, we have collected data from 30 patients during a pe-
riod of 3-months follow up. In group A (14 patients with QRS 142±12msec)
at 3-months follow-up, mRNA levels of SERCA were decreased (9,3±1,49 vs
4,04±1,33 p=0,021) and β-MHC mRNA levels were increased though not signi-
icantly (62,12±46,97 vs 424±245 p=0,127) while echocardiographic parameters
remained unaltered. In controls (16 patients with QRS 85±5msec) all measured
parameters showed no signiicant changes.
Conclusions: Permanent right ventricular apical pacing is associated with alter-
ations, in the peripheral blood, in the expression of genes regulating LV function
and hypertrophy. These indings are traceable, while at the same time LV function
has not deteriorated.

P1813 Cardiac muscarinic receptor overexpression as a
possible cause of vagal hyperreactivity

A. Livolsi1, N. Niederhoffer2, N. Dali-Youcef3, W. Mokni2,
C. Olexa1, J.P. Gies4, J. Feldman2, P. Bousquet2 . 1University
Hospital, Department of Pediatry, Strasbourg, France; 2University

of Strasbourg, Faculty of Medecine, Strasbourg, France; 3University
Hospital/IGBMC, Strasbourg, France; 4University of Strasbourg, Faculty of
Pharmacy - CNRS, Illkirch, France

Purpose: Vagal hyperreactivity associated with baroreflex dysfunction could ac-
count for vasovagal syncopes. However, no underlying cardiac abnormality for va-
gal hyperreactivity has been described so far. The aim of our study was to identify
vago-cardiac abnormalities possibly underlying vagal hyperreactivity. To this pur-
pose, we explored cardiac muscarinic receptor and acetylcholinesterase (AchE)
expression levels in a rabbit model of vagal hyperreactivity. We also sought blood
markers of the observed abnormalities.
Methods: The severity of vagal hyperreactivity was evaluated in conscious ani-
mals by measuring the duration of the R-R interval on ECG recording after intra-
venous injection of phenylephrine. Total, M2 and M3 muscarinic receptor densi-
ties were assessed in cardiac tissue using radioligand binding experiments; M2
receptor expression was also determined in peripheral mononuclear white blood
cells using quantitative real time PCR (Q-RT-PCR). Cardiac AchE expression was

evaluated by Q-RT-PCR and AchE enzyme activity in erythrocytes was assayed
colorimetrically.
Results: The R-R interval duration was largely enhanced in hyperreactive rabbits
as compared to control animals (10644±878 versus 1867±251 ms). In the hearts
of these rabbits, 2.3- to 3-fold increases in total, M2 and M3 muscarinic receptors
densities were observed; moreover, muscarinic receptors densities were signifi-
cantly correlated to the severity of cardiac pauses. The M2 receptor expression
was increased similarly in peripheral mononuclear white blood cells. Vagal hyper-
reactive rabbits displayed an AchE mRNA amplification ratio of 3.6 versus normal
rabbits; this was associated with twice the enzyme activity in erythrocytes.
Conclusion: Our results suggest that cardiac muscarinic receptor overexpres-
sion plays a critical role in the development of vagal hyperreactivity; increased
AchE levels might represent a compensatory consequence of vagal hyperreactiv-
ity. They also show that cardiac abnormalities can be inferred with high confidence
from muscarinic receptor and AchE expression levels in blood cells, which may
be of great practical interest. Finally, these data support the hypothesis that mus-
carinic receptor overexpression could become a marker of risk among subjects
exhibiting vagal or vasovagal syncopes.

P1814 Ultrasound guided puncture of the subclavian vein
during pacemaker implantation

D. Rittoo. Wirral University Teaching Hospital, Wirral, United
Kingdom

Purpose: Venous access during pacemaker implantation can be
challenging when relying solely on anatomical landmarks for guidance. There is
also a risk of serious complications. This study evaluates the use of ultrasound to
guide puncture of the subclavian vein over the first rib.
Methods: Sixty one consecutive patients (mean age 79 yrs; 29 male) underwent
pacemaker implantation by a single operator. Thirty four received a dual cham-
ber device. The subclavian vein and artery were imaged in cross-section over the
first rib using a portable ultrasound machine (sonosite micromaxx) equipped with
a vascular transducer. The vein was identified by its medial location and its de-
formation to digital compression. Its diameter (d) and distance (s) from the skin
surface were measured. The same needle, guide wire and introducer (9F)were
used as for conventional techniques. The needle was advanced towards the vein
at a steep angle (70-80 degrees) using continuous ultrasound imaging.
Results: The subclavian vein was clearly imaged and successfully punctured in
all patients. Median d and s were 0.9 cm, range 0.5–1.4 and 1.8 cm, range 0.9–
2.9 respectively. There was no pneumothorax. No patient required pacemaker
revision. In particular there were no cases of lead displacement or wound infec-
tion. Further advantages were speed of venous access, minimal discomfort to
patients, and smooth passage of introducer and multiple leads underneath the
clavicle. Furthermore the presence of marked inspiratory venous collapse on ul-
trasound imaging allowed identification of patients at risk of air embolism.

Ultrasound of subclavian vessels.

Conclusions: Ultrasound imaging allows safe and reliable puncture of the sub-
clavian vein over the first rib. It should be used routinely in patients undergoing
implantation of pacemakers and other devices.

P1815 Recovery of conduction disturbances after complete
atrioventricular block induce by transcatheter self
expandable aortic valve implantation

F. Mazuelos1, J. Suarez De Lezo Jr1, M. Crespin1, J. Segura1,
D.J. Pavlovic2, M. Pan Alvarez-Osorio1, M. Romero1, E. Caballero2,

P. Martin2, A. Medina2. 1Reina Sofia University Hospital, Cordoba, Spain; 2Dr.
Negrin University Hospital, Las Palmas de Gran Canaria, Spain

Purpose: Atrioventricular conduction impairment is a well known complication
after CoreValve transcatheter aortic valve implantation. Permanent pacemaker
implantation is required in around 20-30% of the patients. In this study we as-
sessed the electrocardiographic evolution in the group of patients with complete
atrioventricular block after transcatheter aortic valve implantation.
Methods: We analyzed our series of 110 patients, 77±5 years old, with severe
aortic stenosis treated with transcatheter aortic valve implantation. Four patients
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with previous pacemaker implantation were excluded. All patients were schedule
for ECG and clinical control 1 month, 6 month and 1 year thereafter.
Results: Complete atrioventricular block during 72 hours after the procedure
needing pacemaker implantation took place in 24 patients (22%). Three addi-
tional patients developed late atrioventricular disturbance, requiring pacemaker
implantation at 3, 7 and 10 month afterwards. These patients were excluded from
the analysis. The only electrocardiographic predictor of pacemaker implantation
was the presence of baseline right bundle branch block (76% vs 17%; p<0, 01).
Five out of 24 patients with pacemaker implantation died during the follow up.
The remaining 19 patients were followed for 16±8 months. Ten of them (42%)
fully recovered the atrioventricular conduction (one of them with first degree atri-
oventricular block, three with atrial fibrillation and adequate ventricular rate and 6
with sinus rhythm and normal PR interval. There were no clinical or echocardio-
graphic variables influencing the full recovery of the atrioventricular conduction.
There was a tendency towards a significant difference in the width of baseline
QRS complex between patients with and without atrioventricular conduction re-
covery (109±29 msec vs. 125±32 msec; p= ns). Baseline PR interval or the
presence of right bundle branch block or left bundle branch block had no impact
on this favourable evolution.
Conclusion: Complete atrioventricular block occurs in a significant number of pa-
tients after transcatheter aortic valve implantation, however, full recovery of this
transient block takes place during the first year follow up in 42% of patients. Al-
though predicting factors of conduction recovery have not been identified, efforts
should be made to avoid unnecessary permanent pacemaker implantation.

P1816 Long-term follow-up of epicardial permanent
pacemakers implanted in the neonatal period

F. Jacques, J.G. Coles, C. Chiu-Man, R. Hamilton. The Hospital for
Sick Children (SickKids), Toronto, Canada

Permanent pacemaker implantation in neonates is infrequently re-
quired but represents a challenging problem. The objectives were to define its
complications, the freedom from rehospitalisation, reoperation, and the survival
of these patients. From 1990 to 2010, epicardial pacemakers were implanted on
58 (21 males) neonates (≤90 days old): 41 congenital rhythm disorders (CONG
group) (30 congenital complete heart block, 9 long QT syndrome, and 2 sinus
node dysfunction), and 17 postoperative heart block (POSTOP group). Of CONG
patients, 20 (49%) presented neonatal lupus. Thirteen (32%) of CONG patients
and 2 (12%) of POSTOP were premature babies (p=0.11). CONG group were
mainly operated through a sub-xyphoid approach (85%), while POSTOP group
were mainly through a thoracotomy (59%) (p=0.0006). Postoperative complica-
tions included bleeding (n=1, 1%), effusions (n=4, 7%), infections (n=14, 24%;
3/14, 79% treated conservatively), respiratory distress (n=9, 16%), and hemo-
dynamic instability (n=3, 5%) (CONG=POSTOP, p=NS). The freedom from re-
hospitalisation for pacemaker complication at 1, 5, 10 and 15 years was 85%,
65%, 47%, and 38% respectively in CONG group, and 94%, 65%, 36% and 36%
respectively in POSTOP group (p=0.97). The freedom from reoperation for any
pacemaker problem at 1, 5, 10 and 15 years was 88%, 60%, 32%, and 27% re-
spectively in CONG group, and 94%, 51%, 22% and 22% respectively in POSTOP
group (p=0.58). The freedom from lead replacement at 1, 5, 10, and 15 years was
93%, 76%, 67%, and 61% respectively in CONG group, and 100%, 75%, 67%
and 40% respectively in POSTOP group (p=0.64). The freedom from generator
replacement at 1, 5, 10, and 15 years was 95%, 66%, 36%, and 32% respectively
in CONG group, and 94%, 57%, 36% and 18% respectively in POSTOP group
(p=0.60). The actuarial survival at 5 years was 80% for CONG patients, and 87%
for POSTOP patients (p=0.68). Follow-up time was 14.55±5.95 years (range: 8
days to 19 years). Epicardial permanent pacemaker implanted in the neonatal pe-
riod leads to satisfactory clinical outcome and long-term results. The reoperation
rate is high and mainly due to generator end of life.

IMPLANTABLE CARDIOVERTER-DEFIBRILLATORS:
FROM INDICATIONS TO EXTRACTIONS

P1817 Leads extraction in octogenarians: is it safe and
effective?

G. Pelargonio1, M. Narducci1, E. Russo1, G. Bencardino1,
F. Perna1, M. Casella2, M. Tumbarello1 , C. Tondo2 , F. Bellocci1,
A. Dello Russo2. 1Catholic University of the Sacred Heart,

Department of Cardiovascular Medicine, Rome, Italy; 2Cardiac Arrhythmia
Research Centre, Centro Cardiologico Monzino IRCCS, Milan, Italy

Purpose: Over 4.3 million people worldwide have been implanted with cardiac
rhythm management devices with 500,000 new implantations undertaken per
year. More commonly, these devices are being used in more elderly patients with
significant comorbidities. We aim to investigate the clinical characteristics and
outcome of octogenarians with cardiac device infections undergoing lead extrac-
tion.
Methods: A retrospective study was performed to assess the safety and effec-
tiveness of leads extraction in octogenarians with cardiac device infections. Clini-
cal characteristics, procedural features, 30 days-mortality and complication rates

were analyzed in two groups of patients: aged ≥80 years (group A) and aged <

80 years (group B).
Results: 115 patients were included in the study group. The mean age was
71±12 years (range 27-96), with males 79,1%. Thirty patients aged ≥ 80 years
(85±4 years) (group A) were compared to 85 patients with age < 80 years
(66±10,7 years) (group B). At univariate analysis, a significantly higher percent-
age of patients with age < 80 years presented with heart failure (group B 43.5%
versus group A 20%, p=0.02), history of sustained ventricular tachycardia (group
B 16.5% versus group A 0%, p=0.01) and more frequently implantation of ICD
compared to elderly patients (group B 42.3% versus group A 16.7%, p=0.01). No
significant difference based on risk factors, pre-operative medical therapy, lead
extraction technique, procedural success rate (93% in group A and 96% in group
B) was found. Seven deaths occurred in the 30 days after extraction (6 in group B
and 1 in group A); there were 15 (18%) major and 13 (15%) minor complications
in group B compared to 1 (3%) and 4 (13%) in group A respectively. No signifi-
cant difference was found in terms of mortality or complications between the two
groups (p=0.41 and p=0.20 respectively).
Conclusions: Older patients may find age-related delay or doubt to lead extrac-
tion. Our data confirm that lead extraction can be performed safely and success-
fully even in octogenarians. Indications for lead extraction should be always care-
fully considered but age per se should not constitute a limiting and doubtful risk
factor.

P1818 Pocket haematoma prevention in patients who
required implantation/replacement of a pacemaker or
implantable cardiac defibrillator. The PHP Study

E.V. Dovellini, E. Taddeucci, M. Trapani, R. Valenti, G. Moschi,
G. Cerisano, G. Parodi, A. Migliorini, D. Antoniucci. Careggi

University Hospital, Department of Cardiology, Invasive Cardiology 1, Florence,
Italy

Background: In the last 10 years there is a growth incidence of cardiac im-
plantable electronic device (CIED) procedures. In patients (pts) which cannot dis-
continue dual-antiplatelet therapy (DAPT) or oral anticoagulant (OAC) the CIED
procedures are associated with a high risk of pocket haematoma bleeding com-
plication.
Aim of the study: The aim of our study is to assess the efficacy of a fibrin sealant
(Tissucol-Baxter) in preventing pocket haematoma (PH) and subsequent compli-
cations in pts undergoing CIED procedures with DAPT or OAC therapy on board.
Methods: In a prospective, randomized, single-centre, open label study, we en-
rolled consecutively 100 pts undergoing a CIED procedure with DAPT or OAC
therapy. 50 pts were allocated to local application of fibrin glue Tissucol treat-
ment (T-Group) into the pocket of CIED and 50 pts to conventional treatment
(C-Group): vacuum drainage system application only in case of local bleeding
complication. PH was defined as palpable mass that protruded >2 cm anterior to
the pulse generator. A blood fluid collected in the drainage system >100 ml were
considered equivalent to PH. Follow-up: 45 days. Primary endpoint: to verify the
incidence of PH in pts treated with Tissucol compared to conventional treatment.
Secondary endpoint: to compare the length of in-hospital stay between the two
groups.
Results: 83 pts underwent CIED procedures alone, while 17 (10 pts in the T-
group and 7 pts in C-group) underwent other interventions (percutaneous aortic
valve implantation;multivessel coronary angioplasty) that resulted in a longer hos-
pitalization. No pts discontinued DAPT or OAC during or after the procedure. No
statistically significant baseline differences were observed between the two group
in this series. PH occurred in 4 patients (8%) of the T-Group and in 23 patients
(46%) of C-Group (P=0.00001). Overall, the in-hospital stay was 2.0±2.3 days for
T-group and 2.7±4.9 days for C-group (P=0.401). In the 83 pts undergoing only
CIED procedures the in-hospital stay was shorter in the T-group (1.2±1.1 days,
n=40) as compared to C-group (1.6±0.9 days, n=43), but this difference didn’t
reach statistical significance (P=0.062). No adverse effects were observed after
the tissucol application.
Conclusions: The use of human fibrin glue, Tissucol, is an effective and safe
therapeutic tool in preventing pocket haematoma in patients undergoing CIED
procedures with DAPT or OAC therapy on board. In this population the in-hospital
stay shows a trend to reduce.

P1819 The prognostic importance of cardiac device
infections

M.K. De Bie, J.B. Van Rees, J. Thijssen, C.J. Borleffs, S.A. Trines,
J.W. Jukema, M.J. Schalij, L. Van Erven. Leiden University Medical
Center, Leiden, Netherlands

Background: Cardiac Device Infections (CDI) are a serious complication asso-
ciated with the implantation of cardiac rhythm devices. Although it has been re-
ported that CDI is associated with substantial morbidity and mortality the prognos-
tic importance of CDI has not been reported yet. The objective of this study was to
assess the prognostic importance of CDI in implantable cardioverter defibrillator
(ICD) and cardiac resynchronization therapy – defibrillator (CRT-D) recipients.
Methods: For the current analysis all patients who received their initial ICD/CRT-
D between January 2000 and September 2009 were included. During follow up
the occurrence of CDI and all-cause mortality were noted. The prognostic impor-
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tance of the first CDI was then assessed. CDI was modeled as a time dependent
covariate in the Cox proportional hazards model.
Results: A total of 2574 patients (62±13, 78.7% male) were included in this anal-
ysis. During follow-up CDI occurred in 66 (2.6%) patients. The 1-year mortality
following first CDI was 14.4% ± 9.6%. Experiencing the first CDI was associ-
ated with a 1.88-fold increased risk for mortality compared to patients who did
not experience CDI. After controlling for possible confounders, this increased to a
2.16-fold higher risk for mortality.

Conclusions: In a large cohort of ICD and CRT-D patients, CDI was associated
with substantial 1-year mortality. The most important finding is the increased risk
for mortality in patients experiencing CDI compared to patients who remain free
from CDI.

P1820 Is upgrade to CRT device more likely in pacemaker or
defibrillator patients? Insights from the REPLACE
Registry

B. Pavri1, R. Holcomb2, M. Gleva3, M. Chung4, T. Mela5,
V. Gottipaty6, T. Shinn7, R. Borge8, K. Mitchell9, J. Poole10.

1Thomas Jefferson University Hospital, Philadelphia, United States of America;
2Biostatistical Consultants, Minnetonka, United States of America; 3Washington
University School of Medicine, St. Louis, United States of America; 4Cleveland
Clinic, Department of Cardiovascular Medicine, Cleveland, United States of
America; 5Harvard Medical School, Massachusetts General Hospital, Boston,
United States of America; 6South Carolina Heart Center, Columbia, United
States of America; 7Michigan Heart, P.C., Ypsilanti, United States of America;
8Abington Medical Specialists, Abington, United States of America; 9Biotronik,
Lake Oswego, OR, United States of America; 10University of Washington,
Seattle, United States of America

Introduction: It is unknown which patients with an existing pacemaker (PM) or
implantable cardioverter defibrillator (ICD) will require earlier upgrades to cardiac
resynchronization therapy (CRT) devices. We examined the clinical characteris-
tics and time to CRT upgrade for patients in the REPLACE Registry.
Methods: All pts in the REPLACE Registry who had a planned upgrade to CRT
were included in this analysis. Pts were grouped by existing device type (PM or
ICD), and by time to upgrade: early (within 2 yrs) or late (>2 yrs) after original
implant. Statistical analysis included the Student’s t test for continuous variables
and Fisher’s Exact or Chi Square Test for categorical variables, and multivariate
logistic regression.
Results: Of the 407 pts selected for upgrade to CRT, 167 had an existing PM
and 240 had an ICD at entry into REPLACE. Median time to upgrade was 3.6
yrs, and was the same for PM and ICD pts (1 pt with a PM and 2 pts with an ICD
had unknown times to upgrade). Of the 166 pts with a PM, 49 (29.5%) had early
CRT upgrade and 117 (70.5%) had late upgrade. Of the 238 pts with an ICD,
59 (24.8%) had early upgrade and 179 (75.2%) had late upgrade. Of all clinical
variables collected in REPLACE, which included a determination of the Charlson
c- morbidity index (CCI) at baseline, only 2 variables were statistically signifianct
in univariate analysis: (1) Admission for heart failure in prior 12 months was more
common in early vs. late upgrades pts with a PM (41% v. 24%, P=0.039) as well
as in pts with an ICD (58% vs. 36%, P=0.004). (2) The CCI was higher in early vs.
late upgrade pts with an ICD (3.3 vs. 2.7, P=0.046). Stepwise linear regression
confirmed admission for CHF in the 12 months prior to enrollment as a significant
predictor of early upgrade in pts with both device types (PM: OR=2.18, P=0.034;
ICD: OR=2.44, P=0.004).
Conclusions: One-fourth of pts who underwent upgrade to CRT had the proce-
dure early (within 2 years) of their existing device implant. No meaningful differ-
ence was observed in proportions of patients with PMs or ICDs requiring early
upgrade to CRT. Admission for heart failure in prior 12 months was the most sig-
nificant predictor of early upgrade. The higher CCI in ICD pts was an additional
factor influencing the probability of early upgrade.

P1821 Time-course of major complications following
pacemaker or implantable cardioverter defibrillator
generator replacement: results from the REPLACE
registry

J. Poole1, M. Gleva2, C. Miller3, K. Mitchell3, R. Holcomb4.
1University of Washington, Seattle, United States of America;

2Washington University at St. Louis, St. Louis, United States of America;
3Biotronik, Inc., Lake Oswego, United States of America; 4Holcomb Statistics,
Minneapolis, United States of America

Purpose: The prospective REPLACE Registry determined 6-month complication
rates after pacemaker (PM) or implantable cardiac defibrillator (ICD) generator
replacement only (Cohort 1, 1031 pts) or with a planned lead addition or revision
(Cohort 2, 713pts), followed for 6 months. Cohort 2 patients included upgrades
from single PM or ICD to dual chamber devices or upgrade to cardiac resynchro-

nization therapy devices or revision of a malfunctioning lead at the time of the
generator replacement. Complications were pre-specified and independently ad-
judicated. We previously reported a patient level major complication rate of 4.0%
in Cohort 1 and 15.3% in Cohort 2. The purpose of this study was to examine the
time course of the individual major complications.
Methods: All major complications were examined for the time of their occurrence
and/or identification referenced to the generator replacement procedure date.
Time segments were arbitrarily chosen as 1) within 1 day of the procedure, 2)
2 days to 7 days, 3) 8 days to one month, 4) after one month to 3 months, and 5)
after 3 months.
Results: A total of 51 major complications occurred in Cohort 1, and 143 ma-
jor complications in Cohort 2. Of the total major complications, 3.9% and 12.6%
occurred within 1 day of the procedure for Cohorts 1 and 2 respectively. Of the
remaining complications occurring after 1 day, 65.3% of Cohort 1 and 67.2% of
Cohort 2 were identified between 1 day and 1 month of the procedure, see Table.
Although there was a 3.8 fold increase in the observed major complication rate in
Cohort 2 vs. Cohort 1, there was no evidence of a difference between cohorts in
the distributions of major complications across the follow-up intervals (p=0.134,
Wilcoxon-Mann-Whitney Test).

Complications by Time from Replacement

Total complications 1 day >1 day–1 wk >1 wk–1 mo >1–3 mo >3–6 mo
N

Cohort 1 51 2 (3.9%) 19 (37.3%) 13 (25.5%) 6 (11.8%) 11 (21.6%)
Cohort 2 143 18 (12.6%) 51 (35.7%) 33 (23.1%) 27 (18.9%) 14 (9.8%)

Conclusions: Following PM or ICD generator replacements with or without lead
additions or revisions, the majority of the complications occur or are identified
within 1 month of the procedure. However, late complications are modest and
must be considered when counseling patients. These results are in concordance
with other prospective trials and further substantiates the applicability of the RE-
PLACE Registry.

P1822 Single sheath lead extraction, a single centre
experience of more than 900 lead extractions

E.S. Platou, T.M. Knutsen, T. Steen. Oslo University Hospital, Center
for Pacemaker and ICD, Oslo, Norway

Our centre is serving most of Norway and Iceland for pacemaker and
ICD lead extractions. We have adopted a single sheath technique, a variant of the
dilating sheath technique described by Byrd.
Materials and methods: From 1998 to end of August 2010, we treated 551 pa-
tients, median age 64 years (range 7-95 years), with 904 leads. Fifty-one percent
of the extractions were performed on infections, the rest were elective. Median
age of all leads was 5 years (range 0,1 to 42 years). The single sheath technique
was used in 69% of the extractions, in 26% we used traction alone, in 5% various
fishing techniques and in 1% "Evolution" (Cook).
We start with a gentle traction and then proceed to single sheath technique
after applying a locking stylet (Cook/Spectranetics/VascoMed). A single Cook
polypropylene sheath is mounted with a Cook Pin Vise and is gently pushed down
over the lead with rapid rotation. When serious resistance is met, the sheath size
is increased. For larger diameter leads (ICD) we have also used "VisioSheath"
(Spectranetics). If hard resistance/calcification is met under the clavicle, a steel
sheath is used to gain access into the subclavian vein.
Results: Complete success was achieved with 96% of the leads. "Clinical suc-
cess" (ie. removal of all of the lead except the distal 4 cm) was achieved in another
3% of the lead extractions. The overall procedural success was 99%. ICD-leads:
154 leads: 99% success, one major complication, resolved without sequelae.
Median "sheath-time" (ie. the time the sheath is applied) is 5 min., range 1 to 300
minutes. Complications: Major complications 2%, one fatal (0,2%). Minor compli-
cations 1%.
Conclusion: The single sheath technique was effective, with 99% procedural
success. The technique appears to be a quick and effective alternative to laser
sheath lead extraction. The complication rate of the single sheath technique was
low.

P1823 Predictors of mortality and morbidity in transvenous
lead extraction: is it all linked to the procedure?

E. Russo1, G. Pelargonio1, M. Narducci1, G. Bencardino1,
F. Perna1, M. Casella2, M. Tumbarello1, C. Tondo2 , F. Bellocci1,
A. Dello Russo2. 1Polyclinic Agostino Gemelli, Catholic University

of Sacred Heart, Rome, Italy; 2Cardiac Arrhythmia Research Centre, Centro
Cardiologico Monzino IRCCS, Milan, Italy

Purpose: Transvenous lead extraction is a technically challenging procedure with
an associated morbidity and mortality. We reported our 5-year experience of car-
diovascular implantable electronic device (CIED) lead removal along with overall
major complications and mortality within 30 days from the procedure.
Methods: One hundred and twenty-one patients (pts) were referred to our centre
for transvenous lead extraction, aged 70±13 years (range 27-96 ys, 78% males).
In our population, procedural indications were pocket infections (46%), sepsis
and pocket infection (38%), sepsis (11%) and lead malfunction (5%). Extraction
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methods used were: manual traction with locking stylets, mechanical and laser
sheaths.
Results: The number of extracted lead were 260, with complete removal in 97%.
Mean implantation time was 4.7±5.1 years. Seven pts died but only 1 intraoper-
atively (cava vein tear), 6 pts died at 14±19 days from the procedure (4 septic
shock, 1 pulmonary embolism, 1 acute renal failure). Eight overall complications
occurred 6±7 days from the procedure (3 septic shock, 5 pulmonary embolism).
At univariate analysis, an higher percentage of pts with complications presented
with endocarditic vegetations (72% vs 44%, p=0.01), hemodialysis (22% vs 2%,
p=0.002), previous implantation of ICD (60% vs 30%, p=0.01), low use of anti-
coagulation therapy (13% vs 37%, p=0.03) compared to patients without compli-
cations. Multivariate logistic regression demonstrated that previous implantation
of ICD (OR 0.20, p=0.005), hemodialysis (OR 13.7, p=0.007) and endocarditic
vegetations (OR 4.29, p=0.01) were predictive of in-hospital major complications.
In our population, chronic renal failure resulted predictor of mortality at 30 days
(OR 12, p=0.02).
Conclusions: Transvenous lead extraction has a prognostic impact on pts with
CIED infection, but other clinical variables, not directly linked to the procedure,
may affect midterm outcome. In our experience, hemodialysis, previous ICD, pres-
ence of endocarditic vegetations and chronic renal failure represent risk factors
for morbidity and mortality, independently from the procedure.

P1824 The morphology of far-field electrograms: a new
predictor of antitachycardia pacing effectiveness
among ischaemic ventricular tachycardias occurring
in ICD patients

J. Jimenez-Candil, A. Martin, M. Clemente, M. Gallego, J. Morinigo,
C. Ledesma, C. Martin-Luengo. University Hospital of Salamanca, Salamanca,
Spain

Introduction: The ability of antitachycardia pacing (APT) in terminating reentrant
VT relies in its capacity to penetrate the circuit during the excitable gap: this de-
pends on the VT cycle length (CL) and on the distance between pacing site and
circuit. To date no information is available regarding the ability of the morphology
of far-field electrograms (Ff-M) to predict the result of the subsequent ATP. We hy-
pothesized that the Ff-M, as a pseudo-unipolar signal and as hence an indicator
of the direction of propagation front, could be related to ATP effectiveness.
Methods: We prospectively studied 308 VT (CL: 332±42 ms) occurring consec-
utively in 40 ICD patients (LVEF: 31±11; pacing site: right ventricular apex) with
Medtronic devices and remote inferior (176 VT) or anterior MI (132 VT). The con-
figuration of Ff-M was ICD can versus ICD right ventricular coil. ICD programming
was standardized, including ATP for slow and fast VT (CL: 250-320 ms). VTs were
classified as Q-VT (QS, QR) or non-Q-VT (R, RS) depending on the presence or
absence of a negative initial deflection in the Ff-M.
Results: The effectiveness of ATP was 84% (81% in inferior and 86% in anterior
MI, p=ns). We found four different patterns of Ff-M: QS (n=50), QR (n=137), R
(n=80), RS (n=41). R pattern was more frequent in anterior (32 vs. 21%) whereas
RS was more frequent in inferior MI (18 vs. 7%), p<0.05 for both comparisons.
However, the proportion of Q-VT was similar regardless the location of MI: 60%
(inferior MI) vs. 61% (anterior MI). ATP was more efficient in Q-VT (94 vs. 74%;
p<0.001) because the first attempt was more effective: 91 vs. 63% (p<0.001). By
logistic regression analysis -which included LVEF, CL, etiology, functional class,
location of MI, beta-blocker therapy, and indication- the Q-VT pattern was found
to be an independent predictor of effective ATP: OR: 7 (95% CI: 3- 16); p<0.001.
As a result, non Q-VTs need SH to be terminated more frequently: 23 vs. 12%
(p=0.001).
Conclusions: Among ischemic VT, non-Q-VTs are less suitable to be terminated
by ATP, probably because they are located far from the pacing site. In order to
avoid SH, the substrate of non Q-VTs may need a more intensive treatment.

P1825 Follow up of patients with implantable automatic
cardioverter defibrillator without defibrillation
threshold testing

J.A. Palazzolo Penafiel, M. Arce, E. Trucco, F. Femenia. Hospital
Español., Mendoza., Argentina

Background: Despite intraoperative defibrillation threshold testing (DFT) of im-
plantable cardioverter defibrillators (ICD) is considered of standard practice, ICD
implants with no DFT have not been systematically evaluated yet.
Aims: To assess clinical outcomes of patients underwent ICD implantation with-
out performing (DFT) in a mid-term follow-up.
Materials and methods: Retrospective study involving patients who underwent
ICD implantation without DFT. Sensing parameters, pacing threshold, and in-
tegrity of the system with sub-threshold pulses were tested at implant and at 7
and 30 days and then every 3 months. Clinical outcomes including appropriate
and inappropriate therapies, lead dislodgement and ICD failure were evaluated
during the follow-up.
Results: A total of 216 patients underwent ICD implantation without DFT. Dur-
ing a follow-up of 34±22 months (3-86); 66 patients (30.55%) presented 199
episodes of ventricular arrhythmia. Almost 45% of the episodes were self limited
and required no therapy. Antitachycardia pacing successfully terminated the ar-
rhythmia in 52 episodes. A first shock of 20 Joules (5 episodes) and >30 Joules

(38 episodes) correctly treated ventricular arrhythmia. Inappropriate therapy was
seen in 6% of the cases. Implant parameters: P wave: 3±1 mV; R wave: 13±4
mV; VD threshold: 0.7±0.3 V; VD impedance: 748±236 �; defibrillation integrity
system: 48±5 �. These values were stable during follow-up. Total mortality dur-
ing follow-up was 6.8% and none of the deaths were sudden or related to device
failure.
Conclusions: ICD implantation without DFT was safe and feasible. No additional
complications compared to standard practice were seen. Randomized control tri-
als are needed to confirm this observation.

P1826 Impact of shock testing on the efficiency of the first
required ICD therapy

P. Nordbeck1, M. Warmuth2, W.R. Bauer1, G. Ertl1, O. Ritter1.
1Internal Medicine I, University of Würzburg, Würzburg, Germany;
2Experimental Physics V, University of Würzburg, Würzburg,

Germany

Background: The study was performed to investigate whether defibrillation
threshold testing (DFT) during implantable cardioverter-defibrillator (ICD) implan-
tation is feasible for prediction of the effectiveness of ICD therapy. Defibrillation
testing is often performed during insertion of ICDs to confirm shock efficacy. There
is no prospective data suggesting that this procedure improves outcomes when
modern ICDs are implanted for prevention of sudden cardiac death.
Methods: The retroperspective analysis included patients who received an ICD
device with telemedicine capacity. Telemedicine is an excellent tool to follow-up
ICD shock therapy because each tachycardia episode requiring ICD therapy can
be monitored and evaluated online. In the patients where threshold testing was
performed, energy was set 10 J above the successful value. In the non-DFT
group, shock energy for the first shock was set to 30-40 J. High energy devices
were not used on a regular basis.
Results: A total of 357 ICD patients with telemedicine capacity were enclosed.
In 219 patients (61%), DFT testing was performed during implantation. 138 pa-
tients were not tested (39%, p<0.05). In the DFT group, 124 patients had VT/VF
(56.6%) requiring ICD shock therapy. First shock efficacy was 99% for the first
VT event in this group, with only one patient undergoing an ineffective first shock
delivery; in this patient, the VT could be terminated with the second shock. How-
ever, in the long run 7 patients had at least one episode with an ineffective shock,
despite the fact that previous shocks had been successful. In the non-DFT group,
76 patients (43.4%, p<0.05) required ICD shock therapy and first shock efficacy
was 100% (p=n.s.) for the first VT event in this group. There was no significant
difference regarding first shock efficacy between patients with ICD for primary or
secondary prevention.
Conclusions: First shock efficacy for ventricular tachycardia was high, regardless
whether baseline DFT testing was performed or not. This result challenges the
current paradigm of ICD shock testing during implantation.

P1827 Long-term follow-up on high-rate cutoff programming
for implantable cardioverter defibrillators

N. Clementy, B. Pierre, B. Lallemand, O. Marie, E. Lemoine,
P. Cosnay, L. Fauchier, D. Babuty. Tours Regional University
Hospital, Hospital Trousseau, Department of Cardiology, Tours,

France

Purpose: Defibrillators are efficient in reducing mortality in patients with left ven-
tricular systolic dysfunction. High-rate cutoff programming may be effective in re-
ducing the rate of both appropriate and inappropriate therapies, but as the long-
term consequences on morbidity and mortality remain unclear, it is underutilized.
Methods: We studied 368 consecutive patients (mean age 60±10 years), with
ischemic (63%) or non-ischemic cardiomyopathy and left ventricular dysfunction
(mean ejection fraction 25±7%), who were implanted with an ICD in primary
prevention of sudden cardiac death (40% single chamber, 31% dual chamber,
29% biventricular). All devices were programmed with a shock-only zone over
220 beats per minute (bpm) and a monitor zone between 170 and 220 bpm.
Results: During a median follow-up of 27 months, 35 patients received appropri-
ate shocks (9.5%), while inappropriate shocks were administered to 19 patients
(5.2%). Inappropriate therapies were related to supraventricular tachyarrhythmias
in 7 patients, and to noise/oversensing in 12 patients. Forty-five patients (12.2%)
died, 26 from end-stage heart failure, 18 from a non-cardiac cause, 1 from un-
explained sudden cardiac death. Six patients (1.6%) experienced symptomatic
untreated ventricular tachycardia episodes in the monitor zone requiring hospital-
ization and/or device reprogramming.
Conclusions: High-rate cutoff shock-only ICD programming in primary preven-
tion of sudden cardiac death remained safe during a long-term follow-up. It re-
sulted in a low rate of both appropriate and inappropriate shocks, which are known
to be deleterious in this population.
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P1828 Efficacy and safety of implantable
cardioverter-defibrillators in patients with Chagas
disease

M.P. Barbosa1, M.O. Rocha1, A.B. Oliveira1, F. Lombardi2 ,
A.L. Ribeiro1. 1Federal University of Minas Gerais, Belo Horizonte,
Brazil; 2University of Milan, San Paolo Hospital, Milan, Italy

Background: Implantable cardioverter-defibrillators (ICD) are now a first line op-
tion for prevention of sudden death in Chagas disease (ChD). However, efficacy
and safety of ICD treatment in ChD remains controversial. The aim of our study
was to compare in ChD and non-ChD patients their outcome after ICD implanta-
tion.
Methods: The study population consists of patients that received ICD implan-
tation in a tertiary Reference Center for ChD in Brazil. The primary outcome of
the study was appropriate therapy (appropriate shocks or anti-tachycardia pac-
ing); the secondary outcomes included event-free survival (death or appropriate
therapy), mortality and inappropriate shock.
Results: 133 patients were followed for the median time of 266 days. Appropriate
ICD therapy occurred in 32 (62.7%) ChD and in 19 (37.3%) non-ChD patients
(p=0.005). ChD doubled the risk of receiving appropriate ICD therapy (HR=2.2,
95%CI=1.2-4.3, p=0.01). Moreover, in comparison to non-ChD patients, ChD pa-
tients had significantly lower event-free survival (p=0.004). The only independent
variable predictive of event-free survival was absence of ChD. During the one
year follow-up period there were 16 deaths (11.8%) and five inappropriate shocks
(3.7%), with no differences between the two groups.

Event-free survival of ChD and non-ChD

Conclusions: The higher frequency of appropriate ICD therapy and the shorter
event free survival in ChD patients are consistent with the presence of an ar-
rhythmogenic substrate that characterizes this cardiomyopathy. ICD implantation
in patients with ChD is a safe procedure with low frequency of complications,
providing effective protection against arrhythmic death.

P1829 Event-free survival with implantable
cardioverter-defibrillators (ICD) and late occurrence
of first appropriate ICD therapy (RX)

F.W. Horlbeck, G. Nickenig, J.O. Schwab. University Hospital of
Bonn, Bonn, Germany

Background: ICD-therapy is an established standard for the prevention of sud-
den cardiac death (SCD). The indication for implantation is based on the iden-
tification of risk factors for SCD without precognition about the exact timing of
its occurrence. Some patients (pat.) will never experience arrhythmia, others will
only experience complications. This study analyzes the long term probability of
the occurrence of ICD-Rx and their properties.
Methods: We investigated data of a single center during a period of >20 years in-
cluding 980 pat. with 1502 ICD and all of their medical examinations until 08/2010.
We analyzed ICD-Rx and complications. We defined appropriate ICD-Rx as the
occurrence of ATP or shock triggered by ventricular arrhythmia.
Results: During a mean follow up of 58±51 months, 497 pat. (51%) experienced
ICD-Rx: 420 (43%) appropriate and 157 (16%) inappropriate with an overlap of
79 pat. who underwent both. Of note, 68 pat. experienced their first appropriate
Rx only after ICD-replacement. This represents 16% of all first appropriate ICD-
Rx. Kaplan-Meier-analysis depicts an event free survival rate of only 21% (13%)
after 10 (15) years. A total of 139 pat. (14%) did only experience complications
(77 with inappropriate shocks), but no appropriate Rx. Out of 168 pat. (17%) who
died during FU, 91 died without prior occurrence of adequate ICD-Rx.

Conclusion: ICD therapy is beneficial but it is associated with a relevant percent-
age of pat. who undergo complication without having profited from any appropri-
ate ICD-intervention before. On the other hand, 6.9% of pat. experience their first
appropriate ICD intervention only after the first ICD replacement. We detected the
occurrence of first appropriate ICD-Rx even after a long time of follow-up (Figure).

P1830 Relation of ventricular tachycardia/fibrillation to
beta-blocker dose maximization guided by pacing
mode analysis in non-pacemaker-dependent patients
with implantable cardioverter defibrillator

S. Deftereos1, G. Giannopoulos1, C. Kossyvakis1, K. Raisakis1,
A. Kaoukis1, V. Panagopoulou1 , S. Lappos1, I. Rentoukas1, V. Pyrgakis1,
C. Stefanadis2. 1General Hospital of Athens "G. Gennimatas", Athens, Greece;
2Hippokration Hospital, University of Athens, 1st Department of Cardiology,
Athens, Greece

Background and objective: Current guidelines recommend setting implantable
cardioverter defibrillators (ICDs) at a back-up DDDR/VVIR function, at low lower
rate limits (about 40 bpm), aiming at minimizing pacing of the right ventricle which
can be detrimental for the failing heart. However, in this way the dosage of beta-
blocker often remains below clinical-trial-recommended levels. We hypothesized
that the up-titration of beta-blockade and adjustment of pacing parameters, with
lower rate limit of about 60 bpm, in order to achieve a prevalence of AAIR pac-
ing over indigenous rhythm or DDDR/VVIR pacing in patients with dual-chamber
ICDs, would result in maximization of beta-blocker doses and, potentially, reduc-
tion of appropriate ICD therapies.
Methods: In this prospective, cohort, crossover study we included patients with
ischemic or dilated cardiomyopathy and implanted ICDs, without contraindica-
tions to beta-blockers and atrioventricular conduction disturbances. Two 6-month
periods were compared: the clinically-guided phase (pacing function set at back-
up DDDR mode at a lower rate of about 40 bpm) and the pacing-guided phase,
during which beta-blocker dosage was titrated with a target of achieving over 90%
AAIR pacing (programmed lower rate 60 bpm with AAIR as primary pacing mode).
Results: 61 patients (age 64.2±8.3 years) were included. During the pacing-
guided phase the target of ≥90% AAIR pacing was achieved in 80.3% of
patients. The mean daily metoprolol dose during the clinically-guided phase
was 96.7±29.4 mg/day versus 127.0±39.6 mg/day in the pacing-guided phase
(p<0.001). Appropriate ICD therapies were 35 (57.4%) during the clinically-
guided phase, versus 20 (32.8%) during the pacing-guided phase (p<0.001)
[1.15 and 0.48 appropriate ICD therapies per patient, respectively (p<0.001)]. In
the multivariate analysis, the percentage of AAIR pacing (beta coefficient -0.375;
p=0.014) and the beta-blocker dose (beta coefficient -0.351; p=0.001) were inde-
pendently inversely related to appropriate ICD therapies.
Conclusion: A pacing-guided approach for maximizing beta-blocker doses, aim-
ing at maximizing AAIR pacing, in patients with implanted ICDs, may be beneficial
over the conventional strategy. This pacing-guided approach led to higher beta-
blocker daily doses, which as expected were correlated to less appropriate ICD
therapies.

P1831 Usefulness of magnetic resonance imaging derived
left ventricular structure analysis in predicting ICD
therapy in patients with hypertrophic cardiomyopathy

J. Nakata, K. Inoue, Y. Utanohara, G. Tanizaki, Y. Hen, N. Iguchi,
J. Umemura, M. Takayama, T. Sumiyoshi, H. Tomoike. Sakakibara

Heart Institute, Department of Cardiology, Tokyo, Japan

Background: Patients with hypertrophic cardiomyopathy (HCM) are at substan-
tial risk for sudden cardiac death (SCD). Recent study shows the efficacy of pro-
phylactic implantation of Implantable Cardioverter-Defibrillator (ICD) to prevent
SCD. However the predictive factor for preventative ICD therapy remains undeter-
mined in these patients. We evaluated possible risk factors for SCD in76 patients
with HCM who implanted ICD between May 2000 and August 2010 retrospec-
tively.
Method: Seventy six patients were followed up for 31.1±3.2 months. Study sub-
jects consisted of 50 patients who were implanted ICD for primary prevention, and
26 patients for secondary prevention. Appropriate ICD therapies were recorded
in 19 patients (25%). The following variables were evaluated: NYHA functional
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class, BNP level, late potential, echo cardiographic parameters such as left ven-
tricular (LV) ejection fraction (EF), LV outflow peak velocity, IVST (interventricular
septal thickness)/LVPWT (left ventricular posterior wall thickness) ratio, and max
beats and rates of non-sustained ventricular tachycardia (NSVT) on Holter ECG.
Cardiac MRI was undertaken for the measurement of LV myocardial mass (MM)
(g) and LV end-diastolic volume (LVEDV) (ml). A value of MM/EDV (g/ml) was
calculated and utilized as LV Mass Volume (MV) ratio.
Result: High ratio (38%) of ICD therapies was documented in secondary preven-
tion, also primary prevention ICD therapies was recorded in 9 patients (18%).
In comparing therapy group with non-therapy group, max NSVT beats (14.5
vs 8.0; P=0.007), LVMM (g) (177 vs 130; P=0.017) and MV ratio (1.79 vs
1.28; P=0.025) are significantly higher in shock therapy group. (values were
showed in average). In primary prevention, all patients had NSVT, of which
max beats were significantly higher (17.2 vs 8.4; P=0.0017) in therapy group.
Furthermore, both max NSVT above 10beats and MV ratio above 1.27 was
found highly predictable for appropriate ICD therapies (sensitivity=71%, speci-
ficity=91%, PPV=71%, NPV=91%).In the secondary prevention, LVEDV (ml) (145
vs 90; P=0.04), LVMM (g) (202 vs 110; P=0.004) are significantly higher in therapy
group.
Conclusion: In HCM patients for ICD, max NSVT beats on Holter ECG, LV My-
ocardial Mass and MV ratio by MRI suggested useful predictor for ICD therapy,
which should be considered for indication to primary ICD implantation.

P1832 Complexity of scar assessed with late gadolinium
enhancement cardiovascular magnetic resonance
predicts appropriate implantable cardioverter
defibrillator therapy delivery

S. Pedretti, E. Mulargia, C. Ardito, S. Vargiu, E. Bancala’,
A. Nardiello, B. Lanzarin, P. Pedrotti, A. Roghi, M. Lunati. Niguarda Ca’ Granda
Hospital, Department of Cardiology, Milan, Italy

Purpose: To assess late gadolinium enhancement (LGE) cardiovascular mag-
netic resonance (CMR) imaging characteristics yielding a high risk of ventricular
arrhythmias and implantable cardioverter defibrillator (ICD) therapy delivery.
Methods: 99 consecutive patients receiving an ICD and previously evaluated with
CMR were enrolled. Left ventricular (LV) and right ventricular (RV) volumes and
ejection fraction (EF) were evaluated. LGE was defined "complex" if: 1)ischemic
involving ≥ 2 different coronary territories; 2) epicardial; 3) "diffuse" subendo-
cardial; 4) ≥ 2 different patterns. The primary end-point was the occurrence of
a ventricular arrhythmia requiring an ICD therapy. A composite secondary end-
point of cardiovascular death, cardiac transplantation or ventricular assist device
implantation was also considered.
Results: During a median follow-up of 15,6 months, 10 and 14 patients reached
the primary and secondary end-point, respectively. Complex LGE was highly pre-
dictive of primary end-point occurrence (log-rank=8.3, p=0.004), as well as im-
plant in primary or secondary prevention (log-rank=4.5, p=0.033). LV and RV
end-diastolic (ED) volume and EF were not statistically associated with arrhyth-
mic events, whereas were predictive of secondary end-point fulfilment (LVEDV:
341±142 mL vs 262±77, p=0.002 - log-rank=4.8, p=0.0283; LVEF: 21±6%
vs 28±9%, p=0.006 - log-rank=4.7, p=0.0301; RVEF: 38±20% vs 54±14%,
p<0.001 - log-rank=6.3, p=0.012). LGE complexity was not associated with sec-
ondary end-point.

Conclusions: CMR has predictive power both for ventricular malignant arrhyth-
mias and hard clinical end-points in dilated cardiomyopathies with current indica-
tions to ICD implant. LGE complexity is a strong predictor of ICD intervention both
in ischemic and non ischemic etiology.

P1833 ICDs for primary versus secondary prevention in
patients with inherited cardiac diseases: efficacy and
complications

L.R.A. Olde Nordkamp, A.A.M. Wilde, R.E. Knops, P.F.H.M. Van
Dessel, J.R. De Groot. Academic Medical Center, Department of

Cardiology at the University of Amsterdam, Amsterdam, Netherlands

Purpose: ICDs are increasingly used in patients with inherited cardiac diseases,

whereas data on the yield is scarce and the complication rate presumably sub-
stantial. Therefore, we studied the ICD efficacy in primary versus secondary pre-
vention in patients with arrhythmogenic right ventricle cardiomyopathy (ARVC),
long QT syndrome (LQTS) and Brugada syndrome (BrS).
Methods: We retrospectively studied all shocks and complications in ICD pa-
tients with ARVC, LQTS and BrS in our tertiary referral center. We calculated the
number needed to treat (NNT) and number needed to harm (NNH; inappropriate
shocks + ICD-related complications).
Results: 19 ARVC, 37 LQTS and 40 BrS patients were followed for a median of
52 (range: 2-167) months after ICD implantation. Patients with ICD implantation
for secondary prevention received more appropriate shocks (ARVC 10/15, LQTS
8/28, BrS 3/30; overall 6 shocks/100 patient-years) than patients with a primary
prevention indication (ARVC 1/4, LQTS 1/9, BrS 0/10; 2 shocks/100 patient-years)
(p=0.05; figure 1). Inappropriate shocks occurred in 14% of patients (11% ARVC,
14% LQTS, 15% BrS). The NNT per year was 8 for ARVC, 20 for LQTS and 62
for BrS. The NNH per year was 28 (ARVC), 14 (LQTS) and 14 (BrS).

Figure 1

Conclusions: Appropriate shock rates in patients with ARVC, LQTS or BrS
treated with an ICD for secondary prevention is considerable (6 shocks/100
patient-years), while it is significantly less in those treated for primary preven-
tion (2 shocks/100 patient-years). However, ICD-related morbidity is substantial
and NNH outweighs NNT in patients with LQTS and BrS.

P1834 Indication for implanting an ICD due to primary
prevention - How strictly do MADIT criteria have to be
met?

N.C. Ewertsen1, E. Hoffmann2, J. Brachmann3, J. Senges4,
M. Horack4, F.M. Gindele1, D. Andresen1. 1Vivantes Hospital am
Urban, Berlin, Germany; 2Bogenhausen Hospital - City Hospital

Munich, Munich, Germany; 3Coburg Clinical Center, Coburg, Germany; 4Heart
Attack Research Center at the University of Heidelberg, Ludwigshafen am Rhein,
Germany

Introduction: According to the criteria of the MADIT-II-study the guidelines rec-
ommend implanting an ICD for those patients who not only have a low left ventric-
ular ejection fraction (LVEF<30%) but also have a myocardial infarction in their
medical history. As the MI has happened to the MADIT-II patients at the average
of 6,8 years ago one may presume that the myocardial infarction was not the
reason for the reduced outcome of the MADIT collective but the left ventricular
ejection fraction.
Methods: 518 patients suffering from coronary artery disease (CAD) and re-
duced left ventriculary ejection fraction (LVEF<30%) were included in a prospec-
tive registry (Institut fuer Herzinfarktforschung, Ludwigshafen). 335/518 (65%)
have met the complete MADIT criteria (CAD plus LVEF<30% plus history of MI)
(group 1). The remaining 183 patients (35%) did not have a MI in their medical
history. (CAD plus LVEF<30% without history of MI) (group 2).
Results: Group 1 and 2 do not differ significantly in age (68 years vs. 69 years),
sex (87% vs. 89% male), LVEF (26% vs. 25%), diabetes mellitus (36% vs. 37%),
CABG (33% vs. 26%, p=0.07) and NYHA class. There was no difference con-
cerning ICD testing before discharge (16% vs. 24%, p=0.08) or PCI during the
stay in hospital (11,9 vs. 12,0%).
Follow up: 165 patients who were included in the registry at least one year ago
were followed up. 7,8% of group 1 and 8,2% of group 2 had died (p=ns). 16,1%
of group 1 and 16,7% of group 2 were sucessfully shocked by defibrillator (p=ns).
Readmission to hospital did not differ either (group 1: 11,7%, group 2: 12,9%,
p=ns).
Conclusion: 1. There is a high risk for patients with CAD and LVEF<30% to
experience a life threatening arrhythmia even though they did not have a MI in
their medical history.
2. The guidelines for implanting an ICD in patients with CAD, strictly based on
MADIT criteria, are to be reconsidered.
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P1835 Long-term follow up of pacemaker and ICD patients in
a national registry

F. Gadler, C. Linde. Karolinska University Hospital, Department of
Cardiology, Stockholm, Sweden

Background: He Swedish National Pacemaker Registry was started
1989 and now covers all pacemaker (PM) and implantable defibrillator (ICD) im-
plants in Sweden. Up to now 90 000 patients have been entered by 49 implanting
and follow up hospitals. The registry is internet based with online access for the
users with full search and statistical options available for the users. A yearly report
is published on the web.
Methods: Data from 87380 PM and 5929 ICD implants were used to calculate
patient survival after first implant. Device longevity was analyzed in all device
models implanted in >100 examples. Patient survival and complication rate was
analyzed in both PM and ICD patient groups.
Results: Device longevity greatly differed among manufacturers as a whole, fig 1-
4, but among models the differences were even more pronounced both as regards
to PM and ICD’s.
PM patients had generally poorer survival rate than ICD patients and were older
at first implant (76/77 years Male/Female vs. 63/60 years M/F). Complication rate
in PM implantation was 5,6% and in ICD implantation 6,1%.

Survival probability of ICD device by different manufacturers

Years Total Gudiant Medtronic St Jude

1 98,7% 98,2% 99,1% 98,7%
2 97,2% 96,4% 97,8% 96,9%
3 89,7% 89,1% 94,2% 81,5%
4 75,3% 61,1% 88,5% 66,2%
5 56,0% 42,0% 74,5% 32,1%
6 42,3% 25,8% 61,2% 18,0%
7 30,8% 5,5% 50,4% 13,1%
8 25,9% 4,7% 42,0% 13,1%
9 19,8% 3,8% 31,1% 13,1%
10 0,0% 0,0% 0,0% 0,0%

Conclusion: Pacemaker and ICD treatment are associated with a reasonable
level of perioperative complications. ICD patients generally live longer than
pacemker patients and device longevity is of greater importance in ICD than PM
patients. Cost efficacy of ICD treatment depends greatly on initial purchase price
of the device but also on longevity of the device. Records of longevity gathered
by large registries can be used to guide purchase of devices to íncrease cost
efficacy.

P1836 Single coil ICD leads are associated with a similar
outcome to dual coil ICD leads during median term
follow up

H. Samardhi1, S. Rateesh2, M. Santos1, K. Ng1, R. Denman1. 1The
Prince Charles Hospital, Brisbane, Australia; 2Royal Brisbane &

Women’s Hospital, Brisbane, Australia

Introduction: The vast majority of ICDs implanted today are attached to dual coil
leads. Single coil ICD leads are less commonly used although they may have
some advantages; particularly if lead extraction is required in the future. Numer-
ous studies have shown no difference in acute defibrillation thresholds with ade-
quate safety margins, however long term data on outcomes is scarce.
Methods: The outcomes of patients undergoing initial ICD implantation at a single
institution since January 2007 were reviewed.
Results: 543 consecutive patients undergoing initial ICD implantation were in-
cluded. The median age was 62.4 years. The indication for implant was primary
prevention in 66% (n=404) and secondary prevention in 34% (n=139). The un-
derlying heart disease included ischaemic heart disease (50%), dilated cardiomy-
opathy (31%) and other (19%). The median ejection fraction was 30%. Single coil
leads were implanted in 49% (268) of patients and dual coil leads in the remain-
ing 51% (275) of patients. High output cans from all manufacturers were used in
100% of patients. The indications for implant, age, ejection fraction, type of ICD,
QRS duration, renal function and NYHA class were not significantly different in
each group. A greater than 10% safety margin was obtained in >99% of patients
with no difference between the groups. One patient crossed over from the sin-
gle to the dual coil group because of an unacceptable defibrillation threshold at
the time of implant. During follow up device complications (not all related to lead
problems) requiring lead replacement occurred in 18 patients (12 patients in the
dual coil group and 6 patients in the single coil group). During a median follow up
period of 24 months, 6 (2.2%) patients with single coil ICD leads and 16 (5.8%)
patients with dual coil ICD leads died (p=<0.05).
Conclusions: Implantation of single coil ICD leads is associated with non inferior
outcomes as compared to the more commonly implanted dual coil ICD leads at 24
months of follow up. Due to perceived increased problems in extracting long term
dual coil ICD leads, it would seem reasonable to implant single coil ICD leads in
the majority of patients initially.

P1837 Type of fixation and risk of fracture of Medtronic
sprint fidelis ICD lead

P. Palmisano, L. Nuzzi, M. Zaccaria, P. Guida, F. Nacci, M. Anaclerio,
G. Luzzi, S. Favale. University of Bari, Department of Cardiology,
Bari, Italy

Background: Medtronic Sprint Fidelis (SF) is a small ICD lead presenting an
increased incidence of early failure. The impact of the type of fixation of this lead
on its risk of fracture is unknown. The aims of this study were: 1) to determine
the incidence of the fracture of SF lead after a 60-month follow-up; 2) to evaluate
the risk of fracture of the SF model with active fixation and SF model with passive
fixation compared to other contemporary ICD leads.
Methods: We retrospectively analysed data from consecutive ICD recipients im-
planted at our institution. Follow-up was performed with quarterly device interro-
gation.
Results: Between December 2004 and October 2007, 447 patients (82% male,
65±13 years) underwent ICD leads implantation at our institution: 239 SF leads
(46% of which was 6949 model with active fixation and 54% was 6948 model
with passive fixation) and 208 leads from other manufacturers. During a median
follow-up of 45 months (range 0.3-72 months; interquartile range 38-52 months)
a lead failure was detected in 18 (4%) patients: 17 (7%) in SF group and 3 (1%)
in the group with other leads. The estimated 60-month incidence of fracture of SF
was 15±5%. The survival (Kaplan-Meier) of the 6948 model SF was higher than
6949 model, and it was similar to that of the other leads (Figure).

Conclusions: SF lead shows an important rate of fracture. The model with pas-
sive fixation has a lower risk of fracture, similar to that of the leads from other
manufacturers implanted in the same period.

P1838 Riata lead failure; A report from Northern Ireland
Riata lead screening programme

V. Kodoth1, N. Cromie1, E. Lau1, D. McEneaney2, C. Wilson1,
M.J. Roberts1 . 1Royal Victoria Hospital, Belfast, United Kingdom;
2Craigavon Area Hospital, Craigavon Cardiac Centre, Craighavon,

United Kingdom

The st: Jude Medical Riata family of leads (1560,-61,-62,-70,-71,-72,-80,-81,-
82,-90,-91,-92,7000,-01,-02,-10,-11,-12,-40,-41,-42,-50,-51,-52,-20,-21,-22,-70,-
71,-30,-31) are high voltage implantable cardioverter defibrillator (ICD) leads.
Insulation related inappropriate shocks were noted in a patient in Northern
Ireland in November 2006. Lead insulation breach was from internal lumen to
external surface. The frequency of lead malfunction in Northern Ireland appeared
to exceed the manufacturer quoted values. Active surveillance of all patients
with a Riata lead in Northern Ireland was commenced in August 2010. On
16/12/2010 the U.K MHRA issued a medical device alert for Riata and Riata-ST
leads. The objectives of the Northern Ireland Riata lead screening programme
were to identify insulation defects, risk factors, define prevalence, determine
management plan for lead defects, and develop a follow up programme and
additional lead screening projects.
Methods: All patients with Riata/Riata-ST and Riata Optim leads in Northern Ire-
land were invited for screening with high resolution fluoroscopic images at 15fps
and ICD lead parameters were checked. Fluoroscopic images were read by two
cardiologist blinded to the patient data and insulation breach was identified as
negative, positive or borderline.
Results: Two hundred and twelve patients had a Riata lead implanted in Northern
Ireland. Of these, 164 were males and 48 females. Mean age at the time of im-
plantation was 62.7±13.40 years. Lead model 1580 was implanted in 16 patients,
1582 in 69, 1570 in 8, 1572 in 5, 7000 in 60, 7002 in 41, 1571 in 2, 1742 in 2, 7040
in 6 and 7022 in 3 patients. One hundred and sixty five out of 212 patients were
screened as 28 were dead, 5 had the lead explanted prior screening, 3 patients
were excluded and 11 did not attend the screening programme. Mean screening
period after implantation was 3.98±1.43 years. After screening 25 (15%) patients
were classified as positive, 3 (1.8%) borderline and 137 (83%) negative for insu-
lation breach. Five (3%) out of the 25 patients presented with spontaneous lead
issues and 20 (12%) were identified by fluoroscopy. Seven (25%) patients had
the defective lead removed. The rest of the patients are closely monitored with
surveillance (fluoroscopy and ICD parameter check) every 3 months.
Conclusion: A significant proportion (15%) of patients with Riata and Riata-ST
leads had an insulation breach on screening. Clinically significant events was
noted in 20% of patients. Further surveillance plans for negative and borderline
category need to be developed and agreed internationally.
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P1839 Relationship between the notch duration of paced
QRS and antitachycardia pacing effectiveness among
ICD patients without cardiac resynchronization
therapy

J. Jimenez-Candil, M. Gallego, A. Martin, J. Hernandez, J. Morinigo,
C. Ledesma, C. Martin-Luengo. University Hospital of Salamanca,

Salamanca, Spain

Background: Monomorphic ventricular tachycardias (VT) are the most frequent
arrhythmias causing appropriate therapies among ICD patients with left ventric-
ular dysfunction (LVD). Although antitachycardia pacing (ATP) is very effective in
terminating VT, 10-30% need shocks (SH), which are associated with an increase
in mortality. We speculated that the morphology of paced QRS complex from the
right ventricular apex (pQRS) could be a marker of ATP efficiency because the
presence of notches reflects delays in the activation of the left ventricle and may
therefore be related to the times of conduction of stimulus from the pacing site to
the origin of VT. Our aim in the present work was to prospectively determine the
relationship between the duration of a notch >0.1 mV in the precordial leads of
pQRS (DN-pQRS) and the effectiveness of ATP.
Methods: We followed 290 patients with LVD (LVEF: 31±9, previous myocardial
infarction: 66%; pacing site: right ventricular apex; no cardiac-resynchronization
therapy) along 28±20 months. ICD programming was standardized. The pQRS
(pacing heart rate: 100 bpm) was obtained at ICD implantation (ECG: 50
mm/s).
Results: We analyzed 947 VT (CL: 333±45 ms) occurring consecutively in 104
patients. ATP terminated 84% of VT and 14% needed shocks. The adjusted mean
ATP effectiveness per patient was 77% (95% CI: 70-84), Generalized Estimated
Equation Method (GEEM). DN-pQRS was significantly correlated with the proba-
bility of successful ATP (C-coefficient: 0.62; p<0.001), the best cut-off point being
50 (sensitivity and specificity of 60% and 70%). Patients with a DN-pQRS≥50
ms (DN50) had a lower ATP efficiency, mean [95% CI]: 65% [53-75] vs. 91%
[86-97]- and a higher proportion of VT terminated with SH: 34% [23-45] vs. 9%
[2-16]; p<0.001 for both, GEEM. By logistic regression - which included LVEF,
basal QRS≥120 ms, indication, etiology, functional class, medical therapy and
DN50- the latter (DN50) was found to be an independent predictor of the patient
presenting with a VT- related SH (OR=3; p=0.02). Among the patients presenting
with VT, the mean survival time free of appropriate therapy due to VT was similar
in patients with DN50 versus without DN50 (mean (95% CI)): 381 days (200, 400)
vs. 404 (82, 313); p=0.8 (log rank test). However, the mean survival time free of
VT-related shock was lower in those with a DN50: 795 days (377, 1022) vs. 1559
(324, 3775); p=0.02 (log rank test).
Conclusion: When ATP is applied to the right ventricular apex, the DN-pQRS is
a negative and independent predictor of effective ATP. ICD patients with DN50
require shocks more frequently to terminate VT.

P1840 Efficacy and safety of programming a high number of
antitachycardia pacing sequences for fast ventricular
tachycardia in implantable cardioverter-defibrillators
recipients: a single center pilot study

R.P. Martins1, H. Blangy2, L. Muresan2, L. Freysz2, L. Groben2,
P.Y. Zinzius2, J. Schwartz2, J.M. Sellal2, E. Aliot2, N. Sadoul2. 1University
Hospital of Rennes - Hospital Pontchaillou, Department of Cardiology and
Vascular Disease, Rennes, France; 2University Hospital of Nancy, Department of
Cardiology, Vandoeuvre les Nancy, France

Purpose: Antitachycardia pacing (ATP) is a painless therapy reducing defibril-
lation shocks in implantable cardioverter-defibrillator (ICD) recipients. One or 2
ATP sequences are usually programmed to terminate fast ventricular tachycar-
dia (FVT) episodes and avoid shocks without delaying successful therapy in case
of ATP failure. Little is known about the optimal number of ATP attempts to pro-
gram in the FVT zone. We sought to analyze the long-term efficacy and safety of
programming a high number of ATP sequences for FVT.
Methods: All patients receiving a first ICD for coronary artery disease (CAD) and
dilated cardiomyopathy in primary and secondary prevention indications between
2000 and 2009 were prospectively included in the study. Single chamber, dual
chamber and cardiac resynchronization therapy-defibrillator devices capable of
delivering ATP for FVT were implanted. Devices were programmed to deliver 10
ATP attempts for FVT cycle lengths (CL) of 250 to 300 ms (200 to 240 bpm)
before high energy shock delivery (5 bursts, then 5 ramps; 10 extrastimuli at 81
to 88% of the FVT CL; minimal pacing CL 180 ms).
Results: 770 patients (men 84%; CAD 75.5%; age 63.2±11 years; secondary
indication 54.3%; left ventricular ejection fraction 30.3±9%) were prospectively
included and followed for 40.6±25.6 months. Among them, 137 patients (17.8%)
had a total of 1839 episodes of FVT (mean frequency 209±9.2 bpm). ATP ter-
minated 1713 episodes of FVT (unadjusted efficacy, 93.1%; GEE adjusted ef-
ficacy, 81.7%) and acceleration occurred in 5.8% of episodes. A large majority
of episodes were successfully treated (98.3%) by 1 or 2 ATP sequences. Con-
versely, the patient-based analysis showed that 17 (12.4%), 8 (5.8%) and 5 pa-
tients (2.1%) had one episode or more treated by at least 3, 4 or 5 ATP attempts,
respectively. These patients would have been shocked with a conventional ICD
programming. The benefit of this strategy was reduced for 6 to 10 attempts and
only 10 patients were shocks for ATP failure (20 episodes, 1.1%). Despite the high
number of attempts programmed, FVT episodes were mainly asymptomatic and

found during device interrogation: syncope and pre-syncope occurred in 0.2%
and 0.4% of episodes, respectively.
Conclusions: Programming a high number of ATP attempts (at least 4 or 5 ATP
sequences) in the FVT zone is both safe and useful. It could prevent painful
shocks for FVT in a high proportion of ICD recipients.

P1841 Defibrillator implantation without fluoroscopy

S. Castrejon Castrejon, J.L. Merino, D. Doiny, A. Estrada,
A. Perez-Silva, M. Ortega, D. Filgueiras, J. Lopez-Sendon. Robotic
Cardiac Electrophysiology Unit, University Hospital La Paz, Madrid,
Spain

Purpose: Fluoroscopy is associated with negative effects on patients, fetus, and
personnel involved in invasive procedures. Furthermore, these procedures need
to be performed with expensive systems and x-ray protection measures. The aim
of the present study was to assess the feasibility defibrillator (ICD) implantation
without fluoroscopy.
Methods: 11 consecutive patients (9 male, 70±5 years) referred for ICD implan-
tation (single chamber 9, double chamber 2) were enrolled. A steerable tetrapolar
catheter was introduced from the left subclavian vein into the right side of the
heart under the guidance of a 3D electroanatomical system (Ensite NavX). This
catheter was used for geometrical reconstruction of the right chambers of the
heart and then replaced by one or two ICD leads. All electrodes and coils of the
leads were connected to the electroanatomical system and guided to their re-
quired position. Fluoroscopy was used at the end of the procedure to assess the
proper location of the leads and coils.
Results: All devices and leads were implanted without the need of fluoroscopy.
Procedure duration was 67±30 min (range 36-141). Ventricular and atrial leads
were implanted in a median of 10±6,8 min (range 4-29) and 15±17 min (range
3-27) respectively. Median electrical data at implantation were: successful defib-
rillation energy 18±5 J (range 12-16 J), ventricular electrogram amplitude 13±4,3
mV (range 7-23 mV) and ventricular stimulation threshold <1 mV/0.4 ms in all pa-
tients. Two patients required relocation of the ventricular and atrial leads respec-
tively from their original position due to inadequate pacing parameters and this
was done without fluoroscopy in both of them. One patient needed fluoroscopy
to relocate the ventricular lead due to persistent high defibrillation threshold. The
proximal coil position needed to be relocated well inside the superior vena cava
in 2 patients following X-ray evaluation. Fluoroscopy times in these latter patients
were virtually zero. There were no complications.
Conclusions: ICD implantation can be done with the only guidance of an elec-
troanatomical system. However, the proper position of the proximal coil needs to
be assessed by fluoroscopy and it is uncertain if this could be avoided with more
experience.

P1842 Percutaneous intravascular defibrillator (PICD):
Venous anchoring- vessel histology and patency

M. Richey1, S. Masson1, T. Ransbury1, M. Urtz2, W. Sanders3.
1InnerPulse, Research Triangle Park, United States of America;
2Synecor LLC, Durham NC, United States of America;

3InnerPulse/University of North Carolina, Chapel Hill North Carolina, United
States of America

Background: A percutaneously placed, implantable intravascular defibrillator has
been developed (PICD) with a right ventricular (RV) single coil lead and titanium
electrodes in the superior vena cava (SVC) and the inferior vena cava (IVC). The
device is secured in the venous vasculature with a self-expanding Nitinol anchor.
Little is known regarding the use of such stents in the venous system.
Objective: This study evaluated the anchor/tissue histology and PICD stability in
a chronic canine model at 90 days.
Methods: Six Bluetick hounds (wt=30-40kg) were anesthetized and under sterile
conditions a custom sheath was introduced into the right femoral vein. The PICD
was advanced via the right femoral vein over a wire into the vasculature. Utilizing
a delivery catheter the device was positioned such that the titanium electrodes
(cathodes) were located in the superior vena cava and the inferior vena cava. A
self-expanding Nitinol anchor was advanced from the femoral vein to the jugular
via a second wire and deployed in the left jugular to secure the PICD within the
vasculature. The protocol required 15-45% over-sizing of the anchor with regard
to the target vessel. The catheters, wires, and sheath were removed with an av-
erage implant time of under 15 minutes. Animals were examined by a veterinary
doctor on a weekly basis to assess their general condition. Venograms were per-
formed at 45 and 90 days to assess luminal patency. All animals were sacrificed
at 90 days and histologic evaluation was done of the anchor, surrounding vessel,
and adjacent tissues.
Results: All canines recovered from the surgical procedure without serious ad-
verse event. All devices remained in the implanted position without evidence of
anchor movement or migration. Venograms revealed wide patency of the jugu-
lar veins and IVCs in all animals. General condition of the animals was deemed
excellent at 90 days with all routine blood laboratory values within normal range.
Histology showed appropriate vessel healing without evidence of hemorrhage,
inflammation, or vein perforation in the anchor location. Greater than 98% of all
anchor wires were endothelialized and were covered with a mature neointima
composed of collagenous fibrovascular tissue generally between 0.1 and 1 mm
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thick. There was no collateral injury to adjacent organs or tissues in region of
anchor placement.
Conclusions: The PICD can be rapidly implanted and safely anchored in the
venous vasculature.

P1843 ICD box-change is required even in patients with no
prior appropriate therapies

W.B. Nicolson1, A.E. Nicolson2, A.J. Sandilands3, D.T. Chin3,
P.J. Stafford3, I. Loke3, R.K. Pathmanathan3, J.D. Skehan3,
G.A. Ng1. 1University of Leicester, Department of Cardiovascular

Sciences, Leicester, United Kingdom; 2Cardiff University, School of Medicine,
Cardiff, United Kingdom; 3University Hospitals of Leicester, Glenfield Hospital,
Leicester, United Kingdom

Purpose: Implantable cardioverter defibrillators (ICDs) are an expensive but life
saving therapy. The majority of patients receiving ICDs survive to box-change
without receiving an appropriate ICD therapy (Rx). This abstract addresses the
question: Does a patient who has had no Rx need to have a box-change?
Method: A retrospective audit of our University Hospital’s ICD service included
analysis of Rx in 174 patients who survived to box-change (first implant date
01/12/1991 to 13/6/2007, median 22/11/02). Mean time to box-change was 5.4
years (SD 1.7 years). ICD was implanted for secondary prevention in 129 and
primary prevention in 44 (1 unknown). Mean age at implant was 59.9 years (SD
14.4 years).
Results: Patients who survived to box-change free of Rx had a significant rate
of Rx post box-change (Figure). Moreover, in this group the rate of Rx is similar
for primary vs. secondary prevention. At 5 years from first implant, 43.2% (95%CI
36.1 to 51.0%) of patients had received appropriate ICD therapy. At 5 years from
box-change the rate of Rx in Rx naive patients was 28.0% (CI 15.9% to 46.4%).
Analysis of Rx in patients free of Rx at 5 years post implant produced the same
result.

Conclusion: The 5 year rate of Rx in patients after ICD box change who have had
no Rx before is almost 30%. This data supports box-change, unless continued
ICD therapy is inappropriate due to co-morbidities, in both primary and secondary
prevention patients.

P1844 Cost-effectiveness of prophylactic cardioverter
defibrillator implantation in a large single center
cohort

J. Thijssen1, M.E. Van Den Akker2, C.J.W. Borleffs1, J.B. Van
Rees1, M.K. De Bie1, E.T. Van Der Velde1, L. Van Erven1,
M.J. Schalij1. 1Leiden University Medical Center, Department of

Cardiology, Leiden, Netherlands; 2Leiden University Medical Center, Department
of Medical Decision Making, Leiden, Netherlands

Purpose: Large randomized trials have shown the beneficial effect on survival
of an implantable cardioverter defibrillator (ICD) and cardiac resynchronization
therapy-defibrillator (CRT-D) as primary prevention therapy in selected patients.
However, data concerning the cost-effectiveness in routine clinical practice are
scarce.
Methods: All patients receiving a prophylactic defibrillator implantation were in-
cluded in the study. Analyses were stratified for single chamber defibrillator, dual
chamber defibrillator, and CRT-D devices. Based on the Markov model, lifetime
cost, life years (LY), and gained quality-adjusted life years (QALY) were estimated
for device recipients vs. patients receiving conventional treatment. Data on mor-
tality and complication rates, device longevity, and costs were retrieved from our

center – without using data from advisory boards or manufacturers – and en-
tered into the Markov model. A cost-effectiveness ratio below �40,000 per gained
QALY was assumed to be acceptable.
Results: A total of 1257 patients were included in the analysis. Single chamber
devices increased lifetime cost with �57,000 and added an estimated average of
2.2 LYs and 1.8 QALYs resulting in an incremental cost-effectiveness rate (ICER)
of �31,000. For dual chamber devices, an increase in lifetime cost of �58,000
was calculated. Average additional LYs and QALYs were estimated to be 2.1 and
1.7, respectively. This resulted in an ICER of �33,000. CRT-D patients were esti-
mated to have additional lifetime cost of �54,000 and added on average 1.8 LYs
and 1.5 QALYs. Finally, this resulted in an ICER of � 36,000.

Cost-Effectiveness ICD & CRT-D

Conclusions: Based on the Markov model, prophylactic defibrillator implantation
demonstrates to be cost-effective in routine clinical practice.

P1845 Are problems occurring in ICD patients missed during
remote management? Conventional follow up
compared to automatic remote monitoring in the
TRUST trial

N. Varma1, B. Pavri2, B. Stambler3, J. Michalski4 on behalf of on
behalf of TRUST Investigators. 1Cleveland Clinic, Cleveland, United

States of America; 2Thomas Jefferson University Hospital, Philadelphia, United
States of America; 3University Case Medical Center, Cleveland, United States of
America; 4Biotronik, Lake Oswego, United States of America

Remote Monitoring (RM) is important in patients with implantable electronic car-
diac devices, supplanting most scheduled in-person evaluations (IPE). However,
concern exists that lack of frequent IPE may result in missed events that are of
clinical significance. TRUST, a multicenter prospective trial, tested this.
Methods: 1,339 patients with ICDs capable of RM were randomized post-ICD
implant 2:1 to RM (Biotronik Home Monitoring) or to conventional (C) groups and
followed for 15 months. 3 month IPE were scheduled for both groups. Thereafter,
RM patients were followed remotely only, for 1 year. In C, IPE were scheduled
every 3 months. All scheduled and unscheduled IPE were assessed for "action-
ability" (ie change(s) in programming/ antiarrhythmic drugs /system components)
to measure problem incidence.
Results: Patients were similar (RM vs C = 63±13 vs 64±12 yrs, 72 vs 73% male,
NYHA II class 56 vs 60%, LVEF 29±11 vs 29±10%, CAD 65 vs 72%, primary
prevention 72 vs 74%, DDD implants 58 vs 57%). 87.2% of patients were enrolled
in private hospitals and 12.8% in academic centers. Freedom from actionable
events were compared in both groups (figure) and did not differ (p=0.42).

Conclusion: Remote management, compared to traditional frequent in-person
evaluations, did not diminish ability for problem discovery in ICD patients. Remote
monitoring may be used confidently to manage this high risk population safely.


