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TREM-1. To that end we assessed sTREM-1 levels in patients
with active versus inactive AAV.

In a retrospective analysis we measured sTREM-1 levels in 12
patients with AAV (seven female, five male, mean age at
diagnosis 65 years (range 22–77 years), Wegener granulomatosis
(n = 9), Churg–Strauss angiitis (n = 2) and microscopic poly-
angiitis (n = 1)).5 The Birmingham Vasculitis Activity Score
(BVAS) was used to clinically grade disease activity. As a
control, sTREM-1 levels were also measured in 23 healthy
individuals and in 40 consecutively sampled patients with the
clinical diagnosis of pneumonia.

In all patients, sTREM-1 and—as a non-specific measure of
systemic inflammation—C-reactive protein (CRP) levels were
quantified at the time of active disease (median BVAS 13 (range
3–20)), and during subsequent remission (median BVAS 1
(range 0–4)). Median time between sampling was 16.4 months
(range: 3–61 months). In none of the patients infection was
detected at the time of sampling.

The median sTREM-1 and CRP levels at the time of active
AAV were 0.27 ng/ml (range 0–0.96 ng/ml) and 44 mg/l (range
4–160.5 mg/l), respectively. In samples obtained during subse-
quent remission, median sTREM-1 and CRP levels were
0.06 ng/ml (range 0–0.5 ng/ml) and 5.5 mg/l (range 3–8 mg/l)
respectively (fig 1). In line with previously published reports,
increased sTREM-1 levels (.0.25 ng/ml) were detected in 17 of
40 patients with pneumonia (42.5%), but only one of 23 healthy
individuals (4.3%).5 Median sTREM-1 levels in patients with
pneumonia (range 0 to .1 ng/ml) and in healthy individuals
(range 0–0.67 ng/ml) did not differ (0.11 ng/ml each) (fig 1).

Thus, in this small retrospective study, we show that elevated
serum levels of sTREM-1 can be detected in patients with active
AAV (high BVAS, increased CRP). Intriguingly, in AAV,
sTREM-1 levels were significantly higher at times of active
disease as compared with remission. As engagement of TREM-1
on neutrophils can induce phagocytosis, respiratory burst and

degranulation,2 it is tempting to speculate that autoimmune
triggering of this receptor plays a pathogenic role in AAV.
Further, ideally prospective studies will have to assess whether
increased levels of sTREM-1 precede active AAV, and how
sTREM-1 levels relate to ANCA titre dynamics.
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Association of anti-cyclic
citrullinated peptide antibodies with
subclinical atherosclerosis in
patients with rheumatoid arthritis

Rheumatoid arthritis (RA) is associated with increased mortal-
ity, predominantly due to accelerated atherosclerosis.1

Traditional cardiovascular disease (CVD) risk factors cannot
fully account for this increased propensity and it seems that the
sustained inflammatory state of RA represents a crucial element

for enhanced atherosclerotic risk.1 2 In fact, CVD mortality in
RA appears to be predicted by the level of disease activity and
severity of joint damage and extra-articular manifestations.2 3

Some immunological markers, such as rheumatoid factor or
antinuclear antibodies, are more often encountered in RA with
extra-articular manifestations.4 Anti-cyclic citrullinated peptide
(anti-CCP) antibodies have been shown to be highly specific for
RA and are predictors of disease severity, even stronger than
rheumatoid factor.5 They have been also associated with disease
extra-articular manifestations,4 but their association with CVD
morbidity has never been examined.

To evaluate the effect of anti-CCP on atherosclerotic damage
in RA, carotid intima-media thickness (IMT) of 81 consecutive

Figure 1 Serum levels of sTREM-1 in healthy
blood donors, patients with pneumonia, and in
patients with active versus inactive
antineutrophil cytoplasmic antibody-associated
vasculitis (AAV). In patients with active versus
inactive AAV, C-reactive protein (CRP) levels
are also shown. Each dot represents an
individual measurement, bars indicate median
values. Note the high levels of sTREM-1 that
can be observed in active AAV.
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patients with RA without overt CVD was analysed by
ultrasound, as described.6 Seventy-five age- and sex-matched
healthy subjects with a similar distribution of risk factors
(smoking, high body mass index, hypercholesterolaemia, hyper-
tension, diabetes mellitus and CVD family history) formed the
control group. Evaluation of anti-CCP was performed in all
patients by an enzyme-linked immunosorbent assay (Diastat,
Axis-Shield Diagnostics, Dundee, UK). The study was approved
by the local ethical committee.

IMT values were higher in the patients than in controls at all
artery domains examined (common, bifurcation and internal
carotid) (table 1). Patients with RA with detectable circulating
anti-CCP had higher IMT at internal carotid arterial wall than
patients without evidence of these antibodies. The fact that we
found differences only at the internal carotid may be due to a
low number of enrolled patients, but it may also be explained by
the observation that atherosclerosis primarily involves the upper
carotid tract (internal carotid and bifurcation).7

The patients who were anti-CCP positive did not differ from
the other patients for age, disease duration, traditional risk
factors and treatment (data not shown), but included a higher
number of males. This finding agrees with the demonstration
that male patients with RA are more likely to be seropositive
for, and have higher titres of anti-CCP compared with female
patients.8 Although this may represent a confounding factor
that might explain the higher internal carotid IMT found in the
patients who were anti-CCP positive, a multivariate analysis
showed that only age, smoking and anti-CCP, but not sex or
other traditional risk factors, were predictors of internal carotid
thickening in our series.

The role of age and smoking as predictors of atherosclerosis in
RA has been described in several studies.1 2 9 10 However, to our
knowledge, this is the first report showing an association
between anti-CCP and subclinical atherosclerosis in patients
with RA. The finding that smoking may trigger immunity to
citrullinated proteins in genetically predisposed subjects with
RA 10 may represent a fascinating pathogenic link between
smoking, anti-CCP and atherosclerosis acceleration in RA.
Further studies with higher number of patients are ongoing to
verify the benefit of anti-CCP determination in identifying
patients with RA at high risk for CVD.
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Association of the toll-like receptor
4 gene polymorphisms with
Behçet’s disease

Behçet’s disease (BD) is a multisystemic inflammatory disorder
characterised by recurrent ocular symptoms, oral and genital
ulcers, and skin lesions.1 2 The aetiology of BD remains unclear,
but likely both genetic and environmental factors play an
important part in BD development.

We performed a whole-genome association analysis of BD
using 23 465 microsatellite markers and ultimately found
significant association for 147 markers (unpublished data).
One of the 147 markers is located within 100 kb from the toll-
like receptor (TLR) 4 gene on chromosome 9. Among the TLR
family members, TLR4 is the receptor most exhaustively
investigated and has been shown to recognise and interact
with heat shock protein (HSP) and lipopolysaccharide (LPS),3 4

which are regarded as antigens in BD.5–9 Therefore, we
hypothesised that TLR4 polymorphisms may be associated
with the risk of BD and conducted single-nucleotide poly-
morphisms (SNPs) analysis of TLR4 in BD. To our knowledge,

Table 1 Intima-media thickness values at different carotid artery
districts (mm; mean (SD)) in patients with RA subdivided according to
the presence of absence of serum anti-CCP antibodies

Normal
controls
n = 75

Total
patients
with RA
n = 81

Patients
with RA
anti-CCP–
n = 29

Patients
with RA
anti-CCP+
n = 52

Anti-CCP–
versus
anti-
CCP+P

Age (mean (SD)) 61 (13) 63 (10) 62 (10) 63 (11) 0.54

Sex (males %) 29.3 28.4 13.7 36.5 0.02 (j2)

Disease duration
(years)

– 11 (9) 10 (7) 13 (10) 0.41

Common carotid 0.81 (0.24) 0.84 (0.22){ 0.82 (0.18) 0.85 (0.24) 0.44

Carotid bifurcation 0.89 (0.24) 1.02 (0.25){ 1.05 (0.26) 1.01 (0.24) 0.52

Internal carotid 0.74 (0.23) 0.76 (0.21){ 0.70 (0.16) 0.80 (0.23) 0.03

Carotid artery* 0.86 (0.25) 0.87 (0.19){ 0.85 (0.16) 0.89 (0.20) 0.47

*Values of carotid artery are the average of common carotid, carotid bifurcation and
internal carotid intima-media thickness values.
{p,0.05 versus normal controls.
RA, rheumatoid arthritis; anti-CCP, anti-cyclic citrullinated peptides.
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