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ABSTRACT

OBJECTIVES The aim of this study was to investigate the association between high on-treatment platelet reactivity

(HPR) and the SYNTAX (Synergy Between Percutaneous Coronary Intervention With Taxus and Cardiac Surgery) score (SS)

for risk prediction of major adverse cardiovascular events (MACE) in patients with non–ST-segment elevation acute

coronary syndrome (NSTEACS) undergoing percutaneous coronary intervention (PCI).

BACKGROUND Platelet function testing may be used to optimize antiplatelet therapy in high-risk patients,

but identification of this category of patients remains challenging.

METHODS The GEPRESS (Gene Polymorphism, Platelet Reactivity, and the Syntax Score) study was a prospective,

multicenter, observational study enrolling 1,053 patients with NSTEACS undergoing PCI and treated with clopidogrel.

The platelet reactivity index (PRI) was measured at 3 time points: before PCI, at hospital discharge, and 1 month after PCI.

Genetic variants of clopidogrel metabolism were determined in 750 patients. Patients were stratified by the presence of

HPR (PRI >50%) and by tertile of the SS (upper SS tertile $15). The primary objective of this study was the risk of MACE

in the period between 1 month and 1 year.

RESULTS Between 1 month and 1 year, 1-month HPR was an independent predictor of MACE in patients with an SS $15,

but not in those with an SS <15, displaying a 5-fold increase in event rates (10.4% vs. 2.5%; p < 0.0001). CYP2C19*2 was

the only single nucleotide polymorphism associated with HPR, but it was not associated with MACE. Although there was a

significant variability in the PRI across the 1-month period, predischarge HPR and SS effectively stratified the risk of

subsequent MACE up to 1-year follow-up.

CONCLUSIONS In clopidogrel-treated patients with NSTEACS undergoing PCI, HPR was independently associated with

an increased risk of MACE only in the presence of a high SS. (J Am Coll Cardiol Intv 2014;7:1117–27) © 2014 by the

American College of Cardiology Foundation.
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H igh on-treatment platelet reac-
tivity (HPR) has emerged as a risk
factor for stent thrombosis and

major adverse cardiovascular events (MACE)
in patients who receive clopidogrel after
percutaneous coronary intervention (PCI)
(1). Multiple factors can contribute to these
pharmacodynamic findings (2). In particular,
genetic factors have been shown to be associ-
ated with poor responsiveness to clopidogrel
(3), but their impact on the risk of MACE is
controversial (4,5). Moreover, the low posi-
tive predictive value of HPR and the absence
of large-scale randomized clinical trials sup-
porting the use of platelet function testing
question the utility of routine assessment of
platelet reactivity in patients undergoing
PCI (6). Accordingly, current guidelines do
not endorse routine use of platelet function
testing, but they suggest that in selected
patients at high risk of a poor outcome after
PCI, platelet function testing can be imple-
mented to optimize antiplatelet therapy (7).
However, identification of these patients
remains challenging.

Prospectively developed for the SYNTAX
(Synergy Between Percutaneous Coronary

Intervention With Taxus and Cardiac Surgery) trial
(8), the SYNTAX score (SS) has been shown to be
associated with an increased risk of mortality,
myocardial infarction (MI), and stent thrombosis in
patients with non–ST-segment elevation acute coro-
nary syndromes (NSTEACS) undergoing PCI (9). The
relationship between the SS and the presence of HPR
for the risk of MACE, however, has never been
investigated. Other unsolved dilemmas include the
relative prognostic value of platelet function testing
versus pharmacogenetic information, the incremental

prognostic value of the determination of platelet
reactivity over time, and the existence of a thera-
peutic window for platelet reactivity. On this
background, in the present study, we sought to
investigate the following: 1) the association between
platelet reactivity and the SS for the risk of MACE in
patients with NSTEACS undergoing PCI treated with
clopidogrel; 2) the association between genetic vari-
ants involved in clopidogrel-mediated platelet effects
and the risk of MACE; 3) the incremental prognostic
value of the platelet reactivity measured at several
time points; and 4) the existence of a therapeutic
window of platelet reactivity, which could be associ-
ated with a low risk of both ischemic and bleeding
events.

METHODS

PATIENTS AND STUDY DESIGN. The GEPRESS (Gene
Polymorphism, Platelet Reactivity, and the Syntax
Score) study is a prospective, multicenter study
designed to determine the impact of platelet reac-
tivity, the SS, and the presence of several genetic
variants modulating clopidogrel-mediated effects on
the risk of ischemic and bleeding events in patients
with NSTEACS undergoing PCI and treated with clo-
pidogrel. Patients were eligible for enrollment if they
had NSTEACS and at least 1 stenosis >50% requiring
PCI. Patients were stratified by the presence of HPR
and tertiles of the SS. HPR was defined using the
vasodilator-stimulated phosphoprotein (VASP) assay
as described in the following. SS was determined by
experienced core angiographic laboratory technicians
(Cardiovascular Research Foundation, New York,
New York) blinded to clinical outcomes. For the pur-
pose of the study, patients in the upper SS tertile
(SS $15) were compared with patients in the mid or
lower tertile (SS <15).
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ABBR EV I A T I ON S

AND ACRONYMS

BARC = Bleeding Academic

Research Consortium

CI = confidence interval

HPR = high on-treatment

platelet reactivity

IDI = integrated discrimination

improvement

LVEF = left ventricular ejection

fraction

MACE = major adverse

cardiovascular event(s)

MI = myocardial infarction

NSTEACS = non–ST-segment

elevation acute coronary

syndromes

NSTEMI = non–ST-segment

elevation myocardial infarction

OR = odds ratio

PRI = platelet reactivity index

ROC = receiver-operating

characteristic

SNP = single nucleotide

polymorphism

SS = SYNTAX score

VASP = vasodilator-stimulated

phosphoprotein
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