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Summary

The newer oral P2Y12 inhibitors prasugrel and ticagrelor have been
reported to be more potent and faster-acting antiplatelet agents than
clopidogrel. This study aimed to investigate whether prehospital load-
ing with prasugrel or ticagrelor improves early coronary reperfusion as
compared to prehospital loading with clopidogrel in a real-world ST-
elevation myocardial infarction (STEMI) setting. Over a 70-month peri-
od, 3497 patients with on-going STEMI of less than 6 hours and with-
out cardiac arrest or cardiogenic shock underwent primary percut-
aneous coronary intervention (PPCI) at our centre. The primary end-
point of this study was the proportion of patients who did not meet
the criteria for TIMI (Thrombolysis In Myocardial Infarction) flow grade
3 in the infarct-related artery at initial angiography before PPCI. Pre-
hospital loading with prasugrel (n = 883) or ticagrelor (n = 491) did
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Introduction

Effective antiplatelet therapy is of critical importance in patients
with ST-elevation myocardial infarction (STEMI) undergoing pri-
mary percutaneous coronary intervention (PPCI). Both European
and American guidelines recommend that patients undergoing
PPCI should receive a combination of double antiplatelet therapy
(DAPT) with aspirin and an oral P2Y12 inhibitor as early as possi-
ble before angiography, in combination with a parenteral antico-
agulant (1, 2).

The superiority of the newer P2Y12 inhibitors - over clopido-
grel — in the prevention of ischemic events has been reported in
the large, randomized controlled TRITON-TIMI 38 (prasugrel)
and PLATO (ticagrelor) trials — however, in both trials, these drugs
were administered in-hospital (3, 4). No clinical trials to date have
compared the different P2Y12 inhibitors in a real-world STEMI
setting of DAPT commencement prior to hospital admission.

Although a number of pharmacokinetic/dynamic studies have
demonstrated that loading with the newer P2Y12 inhibitors results
in a faster and more effective antiplatelet effect than with clopido-
grel (5-8), there are no studies available comparing the effect of
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not significantly improve coronary reperfusion as compared to prehos-
pital loading with clopidogrel (n = 1,532) — a TIMI-flow 3 at initial an-
giography was absent in 71.7 %, 69.0% and 71.5% of patients, re-
spectively. Major adverse cardiac event (MACE) rates were low at 30
days (3.4 % to 4.0 %) and did not significantly differ between the dif-
ferent P2Y12 inhibitor regimens. In conclusion, this large observa-
tional, non-randomised study is the first to show that prehospital
loading with the newer P2Y12 inhibitors does not improve early cor-
onary reperfusion as compared to prehospital loading with clopido-
grel in a PPCI cohort excluding cardiac arrest and cardiogenic shock.
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the different P2Y12 inhibitors on early (pre-PCI) coronary reper-
fusion when administered in the prehospital setting. Recently, the
ATLANTIC study reported that prehospital ticagrelor did not im-
prove early coronary reperfusion as compared to in-hospital ti-
cagrelor; however, the median time difference between both treat-
ment regimens was only 0.5 hours (h) (9).

The aim of this observational, non-randomized study was to
investigate whether prehospital loading with one of the newer
P2Y12 inhibitors improves early coronary reperfusion as com-
pared to prehospital loading with clopidogrel in a real-world
STEMI setting.

Materials and methods
Study population

Between January 2009 and October 2014, a total of 4,742 STEMI
patients underwent PPCI at Rigshospitalet, Copenhagen (Den-
mark). Patients with chest pain >6 h, presenting with cardiac ar-
rest or in cardiogenic shock, or those randomised in the EURO-
MAX trial (10) were excluded from this study. The main focus of
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this study was on those patients receiving a single prehospital load-
ing dose (LD1) of clopidogrel (600 mg), prasugrel (60 mg) or ti-
cagrelor (180 mg). Data on patients receiving a double loading
dose of clopidogrel (prehospital, LD1) + prasugrel or ticagrelor (at
arrival in cath-lab, LD2) can be found in the Supplementary Ma-
terial (available online at www.thrombosis-online.com). All clini-
cal and procedural data were stored in a digital database and were
retrospectively analysed for the purpose of this study. The study
complies with the declaration of Helsinki on ethical principles for
medical research involving human subjects and patients gave
written informed consent for analysis and anonymous publication
of their data.

Study endpoints

The primary endpoint of this study was the proportion of patients
who did not meet the criteria for TIMI (Thrombolysis In Myo-
cardial Infarction) flow grade 3 in the infarct-related artery at in-
itial angiography before PCIL. The secondary endpoints included
the composite of death, recurrent myocardial infarction (MI), and
urgent revascularisation at 30 days; definite stent thrombosis at 24
h and 30 days, major bleeding at 30 days, and TIMI flow grade 3 at
the end of the procedure. MI was defined in accordance with the
universal definition proposed in 2007 (11); routine measurements
of CK-MB were performed within the first 24 h post-PPCIL. Defi-
nite stent thrombosis was defined in accordance with the Aca-
demic Research Consortium criteria (12). Major bleeding was de-
fined according to the PLATO criteria (4). TIMI flow was assessed
by the PCI operator, no core-lab was used. Based on the East Den-
mark STEMI Registry, we had a 100% follow-up for all events re-
ported in this study; but there was no event adjudication.

Statistical analysis

Categorical variables are reported as absolute values (n) and per-
centages (%), and were compared using the Chi-square or Fisher
exact test. Continuous variables are presented as means * standard
deviation (SD) or medians [interquartile range, IQR], and were
compared using the Student’s t-test or Wilcoxon rank-sum test.
Angiographic and clinical outcomes for the different P2Y12 in-
hibitor regimens were compared using a multivariate logistic re-
gression analysis, adjusted for those variables with a p <0.10 on
univariate analysis. For this regression analysis, some variables
were pooled: abciximab and eptifibatide were pooled into the vari-
able glycoprotein IIb/IIla inhibitor (GPI), and old and new-gener-
ation drug-eluting stent (DES) were pooled into the variable DES;
regarding the time variables, only the variable LDI1-to-angi-
ography was used. All statistical analyses were performed with
SPSS version 20 (SPSS Inc, Chicago, IL, USA) and statistical sig-
nificance was defined as p <0.05.
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Results
P2Y12 inhibitor subgroups

Of all PPCI patients treated between January 2009 and October
2014, 3497 patients had symptom duration of less than 6 h and did
not present with cardiac arrest or in cardiogenic shock - this was
our study population (P> Figure 1). Based on the different loading
regimens with P2Y12 inhibitors, the study population was divided
into five subgroups: i) clopidogrel-LD1 (n = 1532); ii) clopidogrel-
LD1 + prasugrel-LD2 (n = 445); iii) prasugrel-LD1 (n = 883); iv)
clopidogrel-LD1 + ticagrelor-LD2 (n = 77); and v) ticagrelor-LD1
(n = 491) (P> Figure 2). Baseline characteristics of patients who
were administered a single LD1 of clopidogrel, prasugrel or
ticagrelor can be found in P>Table 1. All data of patients with
clopidogrel-LD1 and an additional LD2 with prasugrel or ticagre-
lor can be found in Suppl. Tables 1-2 (available online at www.
thrombosis-online.com).

Prehospital pharmacological treatment

As shown in P>Figure 2A, pretreatment with acetylsalicylic acid
(ASA, 300 mg) and unfractionated heparin (UFH, 10,000 IU) has
been standard-of-care for STEMI patients over the past six years.
In the period 2009-2011, the majority of patients were adminis-
tered a loading dose of clopidogrel (600 mg) in the ambulance
(LD1). In the period 2013-2014, the newer P2Y12 inhibitors pra-
sugrel (60 mg, loading dose) and ticagrelor (180 mg, loading dose)
have become the drugs of choice for adenosine diphosphate
(ADP) receptor inhibition in the prehospital setting (LD1).

In-hospital pharmacological treatment

Several changes in the in-hospital pharmacological regimens have
occurred over the past six years. Administration of the oral P2Y12
inhibitors prasugrel (LD2, 60 mg) or ticagrelor (LD2, 180 mg) - on
top of a prehospital loading dose of clopidogrel (LD1, 600 mg) -
has been common practice in the transition period 2011-2012.
GPI were routinely used during PPCI in the period 2009-2011;
nowadays these intravenous antiplatelet agents are only used as
bailout therapy in the event of angiographic evidence of large
thrombus, slow or no-reflow and other thrombotic complications
(<10% of cases). Bivalirudin has been increasingly used since
2011, with approximately 80% of STEMI patients receiving this
drug within the last two years (P Figure 2B).

Angiographic endpoints

Prehospital loading with the newer P2Y12 inhibitors did not result
in a higher rate of coronary reperfusion before (» Figure 2C) and
after PPCI (»>Figure 2D). As shown in P>Table 2, a TIMI-flow
grade 3 at initial angiography was absent in 71.5%, 71.7% and
69.0% of STEMI patients preloaded with clopidogrel-LD1, prasu-
grel-LD1, or ticagrelor-LD1, respectively. In addition, a TIMI-flow
grade 3 after PPCI was absent in 7.8%, 7.4% and 6.2% of STEMI
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JANUARY 2009 — OCTOBER 2014

ST-Elevation Myocardial Infarction (STEMI)
n=4742

STEMI < 6h
n =3869 (81.6%)

STEMI > 6h
n =873 (18.4%)

Cardiac arrest
n=174(4.5%)

Cardiac arrest & shock
n=127(3.3%)

Cardiogenic shock
n=71(1.8%)

STUDY POPULATION

Figure 1: Flow diagram of study population

STEMI < 6h — excluding cardiac arrest & shock

n=3497

selection.

patients pretreated with clopidogrel-LD1, prasugrel-LD1, or ti-
cagrelor-LD1, respectively.

Clinical endpoints

At 30-days follow-up, no differences were evident among the dif-
ferent subgroups in terms of the clinical endpoints death from any
cause, recurrent MI, and urgent revascularisation as well as the
composite endpoint MACE (P Table 2, > Figure 3). Nor was there
a statistical difference for definite stent thrombosis at 24 h and 30
days and for the safety endpoint major bleeding at 30 days
(> Table 2). Similar results were obtained when the clopidogrel-
LD1 subgroup was compared with a pooled prasugrel-LD1/ti-
cagrelor-LD1 subgroup (Suppl. Table 3, available online at www.
thrombosis-online.com).
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Discussion

In this study, we demonstrate that implementation of the latest
ESC-STEMI guidelines recommendation on pre-hospital antipla-
telet treatment — which prompted a shift from clopidogrel to the
newer P2Y12 inhibitors - did not result in a higher rate of early
coronary reperfusion in our STEMI population. Neither prasugrel
nor ticagrelor were associated with a lower rate of MACE at
30-days follow-up, whereas major bleeding rates were similar
among all different P2Y12 inhibitor regimens.

Early coronary reperfusion

Prehospital treatment of ongoing STEMI with fibrinolytic agents
or GPI has been associated with improved coronary reperfusion
and outcomes. However, this more aggressive pretreatment has
also been associated with an increased bleeding risk (13, 14). The
European STEMI guidelines do not recommend routine use of
GPI “in the era of potent DAPT” and states that the value of start-
ing GPI upstream of the catheterisation laboratory is, at best, un-
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Clopidogrel-LD1 + Prasugrel-LD2 o] 17 151 203 65 9 445
Prasugrel-LD1 0] 22 41 163 380 277 883
Clopidogrel-LD1 + Ticagrelor-LD2 0 0 4 37 28 8 77
Ticagrelor-LD1 o] 0 10 79 144 258 491

Figure 2: Pharmacological regimens and angiographic outcomes.
A-B) Overview of the different prehospital and in-hospital medical regimens
used in patients with on-going STEMI of less than 6 hours and without car-
diac arrest or cardiogenic shock, referred to our centre for primary PCI (PPCI)
between January 2009 and October 2014 — due to a centralisation oper-
ation, the number of PPCl significantly increased from July 2011 on. C-D) Bar
charts showing the proportion of patients (% of total patients per year) with
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TIMI-flow grades 0 to 3 at initial angiography before PCI (upper right panel)
and at completion of PPCI (middle right panel). E) The bottom panel gives the
number of patients in the five different subgroups as divided per year and
the total number of patients per subgroup. ASA = acetylsalicylic acid; LD1 =
prehospital loading dose; LD2 = in-hospital loading dose; PCl = percut-
aneous coronary intervention; TIMI = thrombolysis in myocardial infarction;
UFH = unfractionated heparin.
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Table 1: Baseline characteristics.
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Clopidogrel-LD1 Prasugrel-LD1

Ticagrelor-LD1

(n =1532) (n =883) P-value (n=491) P-value
Patient characteristics
Age, years 63.9+12.9 63.4+11.1 0.254 63.2+125 0.283
Male 1133 (74.0) 658 (74.5)  0.858 356 (72.5)  0.550
Hypertension 545 (35.6) 307 (34.8) 0.821 178 (36.3)  0.827
Hypercholesterolaemia 367 (24.0) 216 (24.5)  0.852 125(25.5)  0.539
Body mass index, kg/m? 26.8 £5.1 273 +125 0323 271+49 0353
Diabetes mellitus 202 (13.2) 109 (12.3)  0.626 62(126)  0.808
Current smoker 660 (43.1) 383 (43.4) 0.640 194 (39.5)  0.180
Family history 455 (29.7) 270 (30.6)  0.775 137 (27.9)  0.481
Previous AMI 130 (8.5) 80 (9.1) 0.683 37 (7.5) 0.568
Previous PCI 166 (10.8) 83(10.0)  0.584 54(11.0)  0.986
Previous CABG 18(1.2) 15 (1.7) 0.371 9(1.8) 0.379
Atrial fibrillation 90 (5.9) 42 (4.8) 0.305 24 (4.9) 0.476
Peripheral artery disease 61 (4.0) 27 (3.1) 0.288 14 (2.9) 0.309
Previous CVA 103 (6.7) 26 (2.9) <0.001 24(4.9) 0.176
Chronic obstructive lung disease 48 (3.1) 27 (3.1) 1.000 20 (4.1) 0.389
Chronic kidney disease 30 (2.0) 17 (1.9) 1.000 14 (2.9) 0.316
Angiographic findings
One-vessel disease 937 (61.2) 555 (62.9)  0.650 318 (64.8) 0.168
Multi-vessel disease 595 (38.8) 328 (37.1)  0.650 173(35.2) 0.168
Involvement of LAD-1/2 574 (37.5) 317(35.9) 0.657 173 (35.2)  0.402
Therapeutic management
Pre-hospital
Acetylsalicylic acid 1502 (98.0) 871(98.6) 0.345 485(98.8)  0.380
Heparin 1467 (95.8) 839(95.0)  0.503 472 (9.1) 0818
In-hospital
Heparin 151 (9.9) 16 (1.8) <0.001 17(3.5) < 0.001
Bivalirudin 421 (27.5) 702 (79.5) <0.001 389(79.2) <0.001
Abciximab 292 (19.1) 5(0.6) <0.001 1(0.2) < 0.001
Eptifibatide 504 (32.9) 130(14.7) <0.001 64(13.00  <0.001
Thrombusaspiration 798 (52.1) 474 (53.7)  0.511 216 (44.0)  0.002
Stent implantation 1447 (94.5) 824(933) 0327 459 (93.5)  0.491
BMS 232 (15.1) 54 (6.1) <0.001 1429 < 0.001
DES, old-generation 191 (12.5) 16 (1.8) <0.001 2(0.4) < 0.001
DES, new-generation 1109 (72.4) 813(92.1) <0.001 475(%.7) <0.001
Time line
Chest pain-to-ECG, min 69 [35-140] 60 [34-118] 0.017 71 [31-146] 0.793
ECG-to-arrival at cathlab, min 69 [46-98] 57 [44-75] <0.001  66[50-88] 0.096
LD1-to-angiography, min 77 [53-108] 64 [53-84] <0.001  74[56-95] 0.131
LD1-to-PCl (first wire), min 100 [66-119] 77 [65-98] <0.001  86[69-106] 0.158

Values are mean = SD, n (%), or median [IQR]. Statistical analysis as compared to clopidogrel-LD1 subgroup.
AMI = acute myocardial infarction; BMS = bare metal stent; CABG = coronary artery bypass graft surgery;

CVA = cerebrovascular accident; DES = drug-eluting stent; LAD =

prehospital loading dose; PCl = percutaneous coronary intervention.

|eft anterior descending artery; LD1 =
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Table 2: Outcome.

Clopidogrel-LD1 Prasugrel-LD1 Prasugrel-LD1 vs Clopidogrel-LD1

(n=1532) (n = 883) Adjusted OR* (95% Cl) P-value
Angiographic endpoint
Absence of TIMI-flow 3 before PCI 1095 (71.5) 633 (71.7) 1.01 (0.84-1.22) 0.889
Absence of TIMI-flow 3 after PCI 106 (7.8) 60 (7.4) 0.83 (0.60-1.14) 0.345
Clinical endpoints at 30 days
MACE 62 (4.0) 30 (3.4) 0.80 (0.49-1.30) 0.373
Death from any cause 46 (3.0) 23 (2.6) 0.82 (0.48-1.37) 0.440
Recurrent Ml 10 (0.7) 5(0.6) 0.87 (0.30-2.54) 0.795
Urgent revascularization 14 (0.9) 7(0.8) 0.87 (0.35-2.16) 0.758
In-hospital MACE 49 (3.2) 22 (2.5) 0.73 (0.43-1.23) 0.233
Definite stent thrombosis
< 24 hours after PPC 6(0.4) 1(0.1) 0.29 (0.04-2.40) 0.250
< 30 days after PPCl 13 (0.8) 3(03) 0.40 (0.11-1.40) 0.152
Major bleeding 63 (4.1) 25(2.8) 0.86 (0.53-1.43) 0.580
Clopidogrel-LD1 Ticagrelor-LD1 Ticagrelor-LD1 vs Clopidogrel-LD1
(n=1532) (n = 491) Adjusted OR* (95% Cl) P-value
Angiographic endpoint
Absence of TIMI-flow 3 before PCI 1095 (71.5) 339 (69.0) 0.89 (0.71-1.11) 0.302
Absence of TIMI-flow 3 after PCl 106 (7.8) 29 (6.2) 0.76 (0.51-1.35) 0.270
Clinical endpoints at 30 days
MACE 62 (4.0) 17 (3.5) 0.82 (0.44-1.49) 0.541
Death from any cause 46 (3.0) 14 (2.9) 0.87 (0.45-1.71) 0.640
Recurrent Ml 10(0.7) 2(0.4) 0.62 (0.14-2.85) 0.541
Urgent revascularization 14 (0.9) 3(0.6) 0.67 (0.19-2.33) 0.525
In-hospital MACE 49 (3.2) 11(2.2) 0.66 (0.32-1.33) 0.209
Definite stent thrombosis
< 24 hours after PPCI 6 (0.4) 1(0.2) 0.52 (0.06-4.32) 0.544
< 30 days after PPCl 13(0.8) 2(0.4) 0.48 (0.11-2.13) 0.332
Major bleeding 63 (4.1) 13 (2.6) 0.83 (0.31-2.21) 0.703

* Adjusted for those variables with p < 0.10 on univariate analysis. No adjustment was made for clinical endpoints with an event rate < 1%. The primary endpoint
did not need adjustment for in-hospital therapeutic management. Cl = confidence interval; LD1 = prehospital loading dose; MACE = major adverse cardiovascu-
lar event; MI = myocardial infarction; OR = odds ratio; PPCI = primary percutaneous coronary intervention; TIMI = Thrombolysis In Myocardial Infarction.

certain (1). In accordance, the American STEMI guidelines state
“it may be reasonable” to administer GPI in the pre-cathlab setting
when PPCI is intended — however, this is only a Class IIB recom-
mendation (2).

In the recent ATLANTIC study - comparing prehospital vs in-
hospital ticagrelor in STEMI patients - it was shown that prehos-
pital administration of this direct P2Y12 inhibitor did not improve
reperfusion of the culprit artery before PCI (9). In the correspon-
dence following this study, it was discussed that this negative result
was not unexpected, since pharmacodynamic studies have shown
that at least some hours are required to achieve effective platelet
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inhibition in STEMI patients who receive a standard loading dose
of ticagrelor (15, 16). In the ATLANTIC study, there was a median
time difference of only 45 minutes (min) from LD1 to angiography
and a median time difference of only 31 min between LD1 (i.e.
prehospital loading) and LD2 (i.e. in-hospital loading) (9). In our
study, the time interval between LD1 and angiography was ap-
proximately 65-75 min (P Table 1). However, despite these longer
time intervals, we did not measure a higher rate of early coronary
reperfusion after prehospital loading with the newer P2Y12 in-
hibitors as compared to clopidogrel. Based on these data, we can
conclude that pretreatment with the most potent oral P2Y12 in-
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hibitors was not associated with improved coronary reperfusion at
the time of angiography.

Parental drug administration will be the option to take if a
higher rate of early coronary reperfusion is aimed for; however, a
main concern is the risk of major bleeding. A clever and “titrated”
combination of intravenous (IV) and peroral (PO) anti-throm-
botic drugs could be a solution to this problem. In this regard, we
refer to the FABOLUS PRO trial, in which different IV/PO anti-
thrombotic drug combinations were studied. Interestingly, the
concomitant administration of a GPI bolus-only regimen and pra-
sugrel allowed immediate and sustained inhibition of platelet acti-
vation (17). Similar IV/PO combinations, including the intra-
venous P2Y12 inhibitor cangrelor, need further testing in prospec-
tive randomised clinical trials.

Early stent thrombosis

Stent thrombosis remains a major concern in STEMI patients with
an excess three- to four-fold increased risk compared with PCI in
an elective setting (18). In the TRITON-TIMI 38 and PLATO
STEMI cohorts, treatment with prasugrel or ticagrelor was associ-
ated with a reduced rate of stent thrombosis (clopidogrel 2.7 % vs
prasugrel 1.5% at 15 months; clopidogrel 2.4% vs ticagrelor 1.6%
at 12 months); however, in both trials, the P2Y12 inhibitors were
only administered in-hospital (19, 20). Whether prehospital ad-
ministration of these drugs can further reduce the risk of stent
thrombosis is unknown.

In the recent ATLANTIC study, the rate of definite stent throm-
bosis at 24 h was significantly lower in the prehospital ticagrelor
group as compared to the in-hospital ticagrelor group. As a result,
the authors concluded that prehospital administration of ticagrelor
may prevent stent thrombosis in the very early phase after PPCI
(9). However, this result has to be interpreted with caution as 1)
there was only 31 min difference between the prehospital and in-

© Schattauer 2015

hospital administration of ticagrelor, with no statistical difference
in measured platelet-reactivity between the two treatment strat-
egies; 2) the rate of definite stent thrombosis at 24 h was unusually
high (0.8%) in the in-hospital ticagrelor group; and 3) besides ef-
fective antiplatelet therapy, other important angiographic factors
predispose to stent thrombosis such as coronary stent undersizing
and stent edge plaque burden.

In this study, the rate of definite stent thrombosis was very low
across all subgroups including patients receiving the slower-acting
drug clopidogrel. Although the rate of definite stent thrombosis at
24 h and 30 days was double in the clopidogrel-LD1 subgroup as
compared to prasugrel-LD1 and ticagrelor-LD1 subgroups, there
was no statistical difference (» Table 2). Importantly, also these re-
sults have to be interpreted with caution, as this observational
study was not properly designed and powered to detect a statistical
difference for this particular event (with a low incidence) and in-
hospital pharmacological regimens were also different for the
compared subgroups. Clearly, further studies with better statistical
power will be needed to clarify this topic.

Clinical outcomes

The rate of the combined primary endpoint (cardiovascular death,
recurrent MI, stroke) was reduced with prasugrel and ticagrelor in
the STEMI cohorts in the pivotal trials comparing these agents
with clopidogrel. The difference between prasugrel and clopido-
grel in the TRITION-TIMI 38 trial could be ascribed to a reduc-
tion of early events (<30 days) in the prasugrel group, whereas the
curves ran parallel throughout further follow-up (19). In contrast,
in the PLATO trial, the curves for ticagrelor and clopidogrel ran
parallel during the first 30 days and only diverged in the later fol-
low-up period (20).

In this observational study with prehospital loading of the
P2Y12 inhibitors, no difference was observed between the differ-
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What is known about this topic?

e The newer P2Y12 inhibitors prasugrel and ticagrelor have been
reported to be more potent and faster-acting antiplatelet agents
than clopidogrel.

e The European STEMI guidelines recommend that patients under-
going PPCI should receive one of the newer P2Y12 inhibitors as
early as possible before angiography.

What does this paper add?

e This study demonstrates that prehospital loading with the newer
P2Y12 inhibitors does not improve early coronary reperfusion as
compared to prehospital loading with clopidogrel.

e Cardiovascular event rates at 30 days were low in our PPCI cohort
excluding cardiac arrest and cardiogenic shock and did not differ
between the different prehospital P2Y12 inhibitor regimens.

ent P2Y12 inhibitors with regards to the clinical endpoints death,
recurrent MI, and urgent revascularisation; nor was there a differ-
ence in the rate of major bleeding events at 30 days. Although sev-
eral possible confounding factors should be taken into account
when interpreting these results, we can state that cardiovascular
event rates were in general low in our all-comers STEMI popu-
lation - excluding cardiac arrest and cardiogenic shock - and in
the same range as those reported in the ATLANTIC study. In this
latter study, prehospital administration of ticagrelor was reported
to be safe (similar number of bleeding events) and did not result in
a reduction of major adverse cardiac events (MACE) as compared
to in-hospital ticagrelor administration (9).

Based on pharmacodynamic studies, it makes completely sense
to recommend administration of the more potent P2Y12 in-
hibitors as early as possible in order to achieve early efficacy. How-
ever, so far, there is no evidence available supporting the need for
prehospital loading with one of the newer P2Y12 inhibitors instead
of clopidogrel. Moreover, 10-20 % of patients triaged to emergency
coronary angiography — due to suspected STEMI - will not pro-
ceed to PPCI (9, 21). Whether pre-hospital treatment with any
kind of P2Y12 inhibitor will influence further treatment of these
patients negatively (i.e. in case of need for acute cardiac surgery)
needs to be further investigated.

Abbreviations

ADP = adenosine diphosphate; ASA = acetylsalicylic acid; CABG =
coronary artery bypass graft surgery; DAPT = double antiplatelet
therapy; GPI = glycoprotein Ilb/llla inhibitor; LD1 = prehospital load-
ing dose; LD2 = in-hospital loading dose; MACE = major adverse car-
diovascular event; PPCl = primary percutaneous coronary interven-
tion; STEMI = ST-elevation myocardial infarction; TIMI = thromboly-
sis in myocardial infarction; UFH = unfractionated heparin.
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Limitations

The main limitation of this study was its design, resulting in non-
standardised in-hospital treatment regimens. However, concern-
ing the impact of the different P2Y12 inhibitors on the primary
endpoint of this study, this issue should not be considered a con-
founding factor - as the two other prehospital medications (ASA,
heparin) remained unchanged for all subgroups. The decision to
use either prasugrel or ticagrelor was mainly based on catchment
area for the emergency medical services in our region; this also ex-
plains the shorter LD1-to-arrival in cathlab time interval in the
prasugrel-LD1 subgroup as this drug is mainly used by paramedics
in Copenhagen city (and less so in the more peripheral regions).
Late in our study period, where all three drugs were available,
clopidogrel and ticagrelor administration could be related to selec-
tion bias due to fewer restrictions for these drugs as compared to
prasugrel (i.e. history of stroke/ischaemic attack, age >75 years
and/or weight <60 kg). Clopidogrel might have also been the drug
of choice for patients already on oral anticoagulant therapy, which
are often patients with more risk factors and/or of higher age.
Baseline characteristics presented in this study do not support
these speculations but, as an observational non-randomised study,
the possibility of selection bias must be taken into consideration.

Conclusions

In this large observational, non-randomised study, we demon-
strate as the first that prehospital loading with the newer, faster-
acting P2Y12 inhibitors does not improve early coronary reperfu-
sion as compared to prehospital loading with clopidogrel in a real-
world PPCI population.

Acknowledgments
We would like to acknowledge Mrs. Anne-Cathrine Preis and Mr.
Sybe De Backer for their help in data acquisition and data analysis.

Conflicts of interest

T.E. has received grants from and is a member of the advisory
board of Eli Lilly, Novo Nordisk and Zealand Pharma. L.B. is sup-
ported by a grant from EAPCI. All other authors have reported
that they have no relationships relevant to the contents of this
paper to disclose.

References

1. Steg PG, James SK, Atar D, et al. ESC Guidelines for the management of acute
myocardial infarction in patients presenting with ST-segment elevation. Eur
Heart ] 2012; 33: 2569-2619.

2. O'Gara PT, Kushner FG, Ascheim DD, et al. 2013 ACCF/AHA guideline for the
management of ST-elevation myocardial infarction: a report of the American
College of Cardiology Foundation/American Heart Association Task Force on
Practice Guidelines. ] Am Coll Cardiol 2013; 61: 78-140.

3. Wiviott SD, Braunwald E, McCabe CH, et al.; TRITON-TIMI 38 Investigators.
Prasugrel versus clopidogrel in patients with acute coronary syndromes. N Engl
J Med 2007; 357: 2001-2015.

© Schattauer 2015

Downloaded from www.thrombosis-online.com on 2015-06-16 | ID: 1000466313 | IP: 128.0.73.14
Note: Uncorrected proof, epub ahead of print online

For personal or educational use only. No other uses without permission. All rights reserved.



De Backer et al. Prehospital P2Y12 inhibitors in PPCI

10.

11.

12.

13.

14.

Wallentin L, Becker RC, Budaj A, et al,; PLATO Investigators. Ticagrelor versus
clopidogrel in patients with acute coronary syndromes. N Engl ] Med 2009; 361:
1045-1057.

Wallentin L, Varenhorst C, James S, et al. Prasugrel achieves greater and faster
P2Y12receptor-mediated platelet inhibition than clopidogrel due to more effi-
cient generation of its active metabolite in aspirin-treated patients with coron-
ary artery disease. Eur Heart ] 2008; 29: 21-30.

Storey RE, Angiolillo DJ, Patil SB, et al. Inhibitory effects of ticagrelor compared
with clopidogrel on platelet function in patients with acute coronary syndromes:
the PLATO (PLATelet inhibition and patient Outcomes) PLATELET substudy. ]
Am Coll Cardiol 2010; 56: 1456-1462.

Alexopoulos D, Galati A, Xanthopoulou I, et al. Ticagrelor versus prasugrel in
acute coronary syndrome patients with high on-clopidogrel platelet reactivity
following percutaneous coronary intervention: a pharmacodynamic study. ] Am
Coll Cardiol 2012; 60: 193-199.

Giorgi MA, Cohen Arazi H, Gonzalez CD, et al. Beyond efficacy: pharmacoki-
netic differences between clopidogrel, prasugrel and ticagrelor. Expert Opin
Pharmacother 2011; 12: 1285-1295.

Montalescot G, van 't Hof AW, Lapostolle F, et al; ATLANTIC Investigators.
Prehospital ticagrelor in ST-segment elevation myocardial infarction. N Engl J
Med 2014; 371: 1016-1027.

Steg PG, van ’t Hof A, Hamm CW, et al.; EUROMAX Investigators. Bivalirudin
started during emergency transport for primary PCIL. N Engl ] Med 2013; 369:
2207-2217.

Thygesen K, Alpert JS, White HD, et al. Universal definition of myocardial in-
farction. Circulation 2007; 116: 2634-2653.

Cutlip DE, Windecker S, Mehran R, et al. Clinical end points in coronary stent
trials: a case for standardized definitions. Circulation 2007; 115: 2344-2351.
Morrison L], Verbeek PR, McDonald AC, et al. Mortality and prehospital
thrombolysis for acute myocardial infarction: A meta-analysis. ] Am Med Assoc
2000; 283: 2686-2692.

Montalescot G, Borentain M, Payot L, et al. Early vs late administration of gly-
coprotein IIb/IIIa inhibitors in primary percutaneous coronary intervention of
acute ST-segment elevation myocardial infarction: a meta-analysis. ] Am Med
Assoc 2004; 292: 362-366.

© Schattauer 2015

15.

16.

17.

18.

19.

20.

21.

Alexopoulos D, Xanthopoulou I, Gkizas V, et al. Randomized assessment of ti-
cagrelor versus prasugrel antiplatelet effects in patients with ST-segment-elev-
ation myocardial infarction. Circ Cardiovasc Interv 2012; 5: 797-804.

Parodi G, Valenti R, Bellandi B, et al. Comparison of prasugrel and ticagrelor
loading doses in ST-segment elevation myocardial infarction patients: RAPID
(Rapid Activity of Platelet Inhibitor Drugs) primary PCI study. ] Am Coll Car-
diol 2013; 61: 1601-1606.

Valgimigli M, Tebaldi M, Campo G, et al.; FABOLUS PRO Investigators. Prasu-
grel versus tirofiban bolus with or without short post-bolus infusion with or
without concomitant prasugrel administration in patients with myocardial in-
farction undergoing coronary stenting: the FABOLUS PRO (Facilitation
through Aggrastat By drOpping or shortening Infusion Line in patients with
ST-segment elevation myocardial infarction compared to or on top of PRasugrel
given at loading dOse) trial. JACC Cardiovasc Interv 2012; 5: 268-277.

Réber L, Windecker S. Primary percutaneous coronary intervention and risk of
stent thrombosis: a look beyond the HORIZON. Circulation 2011; 123:
1709-1712.

Montalescot G, Wiviott SD, Braunwald E, et al.; TRITON-TIMI 38 investigators.
Prasugrel compared with clopidogrel in patients undergoing percutaneous cor-
onary intervention for ST-elevation myocardial infarction (TRITON-TIMI 38):
double-blind, randomised controlled trial. Lancet 2009; 373: 723-731.

Steg PG, James S, Harrington RA, et al.; PLATO Study Group. Ticagrelor versus
clopidogrel in patients with ST-elevation acute coronary syndromes intended
for reperfusion with primary percutaneous coronary intervention: A Platelet In-
hibition and Patient Outcomes (PLATO) trial subgroup analysis. Circulation
20105 122: 2131-2141.

Hofsten DE, Kelbaek H, Helqvist H, et al. The third DANish study of optimal
Acute treatment of patients with ST-segment elevation myocardial infarction:
ischemic postconditioning or deferred stent implantation versus conventional
primary angioplasty and complete revascularisation versus treatment of culprit
lesion only: rationale and design of the DANAMI 3 trial program. Am Heart J
2015;0: 1-9.

Thrombosis and Haemostasis 114.3/2015

Downloaded from www.thrombosis-online.com on 2015-06-16 | ID: 1000466313 | IP: 128.0.73.14
Note: Uncorrected proof, epub ahead of print online

For personal or educational use only. No other uses without permission. All rights reserved.



