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Background/objectives: The effect of aspirin and clopidogrel in a fixed-dose combination (FDC) on platelet func-
tion was comparedwith separate formulations in patients that had undergone percutaneous coronary interven-
tion (PCI) with drug-eluting stent (DES).
Methods: Thiswas a phase IV, prospective, multicenter, single-arm, non-inferiority study. Patients that had taken
aspirin 100mg and clopidogrel 75mg once daily as separate formulations for N6months after PCIwith DESwere
enrolled, and then switched to an aspirin/clopidogrel FDC once-daily for 4 weeks. Platelet reactivity was deter-
mined using the VerifyNow® P2Y12 assay at baseline (immediately prior to switching) and 4 weeks later.
Results: A total of 648 patients (the full-analysis population; age, 63.6 ± 9.0 years; male, 76.5%) finished the
study, and 565 (the per-protocol population) completedwithout protocol violations. In the per-protocol popula-
tion, the % inhibitions of P2Y12 and ARU were not significantly different between baseline and after 4 weeks of
FDC treatment (29.2 ± 20.0% to 29.0± 19.9%, P= 0.708; 445.1 ± 69.2 to 446.2 ± 63.0, P = 0.799, respectively)
and the difference in P2Y12 inhibition observed did not exceed the predetermined limit of non-inferiority (95%
CI, −0.9 to 1.3). In the full-analysis population, the % inhibitions of P2Y12, PRU, and ARU were not significantly
changed after 4 weeks of FDC treatment.
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Conclusions: This study demonstrates that the efficacy of platelet inhibition by an aspirin/clopidogrel FDCwas not
inferior to that of separate aspirin and clopidogrel formulations in patients that had undergone PCI with DES.

© 2015 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Dual antiplatelet therapy with aspirin and clopidogrel reduces the
incidences of adverse cardiac events in patients with acute coronary
syndrome and in those that had undergone percutaneous coronary in-
tervention (PCI) [1,2]. Furthermore, premature discontinuation of dual
antiplatelet therapy after coronary stenting increases the risk of stent
thrombosis [3]. Thus, current guidelines recommend that patients
should be treated with dual antiplatelet agents up to 12 months after
drug-eluting stent (DES) implantation [4,5]. However, a recent study
showed that nearly 30% of patients with coronary artery disease do
not consistently use aspirin and that only 21% take all prescribed medi-
cations [6].

Several fixed-dose combination (FDC) formulations have been de-
veloped for the control of multiple cardiovascular risk factors, such as,
hypertension, dyslipidemia, and diabetes. These approaches simplify
drug regimens and improve patient compliance [7]. In Korea, a recently
developed aspirin/clopidogrel FDC is being widely prescribed for pa-
tients with coronary artery disease. However, the effect of this FDC on
platelet function has not been specifically compared with that of sepa-
rate formulations. Accordingly, in the current study, we compared the
effect of an aspirin/clopidogrel FDC (Clopirin®; Jeil Pharmaceutical Co.,
Ltd., Seoul, Republic of Korea) with that of separate aspirin and
clopidogrel formulations on platelet function in patients that had un-
dergone PCI with DES.

2. Methods

This phase IV, prospective, single-arm, non-inferiority studywas conducted at 23 hos-
pitals in Korea between August 2012 and July 2013. The study protocol and the informed
consent formusedwere approved by the institutional reviewboards of all involved hospi-
tals. Informed written consent was obtained from all eligible patients, and the study was
performed in accordance with the Good Clinical Practice Guidelines and the principles of
the Declaration of Helsinki [8].

2.1. Subjects

Korean patients aged 20 to 85 years who had taken aspirin 100 mg and clopidogrel
75mg once daily as separate formulations for N6 months after PCI with DES were consid-
ered eligible. Patients requiring coronary angiography or any revascularization procedure
for exacerbation of coronary artery disease were excluded. The exclusion criteria applied
were as follows: allergy to any medication, use of an anticoagulant or any antiplatelet
agent except aspirin or clopidogrel, severe liver dysfunction, bleeding tendency, pregnan-
cy or breastfeeding, andwomennot using an effectivemethod of contraception. The use of
glycoprotein IIb/IIIa inhibitor, thrombolytics, anticoagulants, other antiplatelet agents
(e.g., cilostazol, ticagrelor, or prasugrel), or substances that possibly interacted with the
study drug was not permitted during the study, except for temporary use of non-
steroidal anti-inflammatory drugs for b7 days.

2.2. Investigational drug

The investigational drug was a FDC containing aspirin 100 mg and clopidogrel 75 mg
(Clopirin®; Jeil Pharmaceutical Co., Ltd., Seoul, Republic of Korea), composed of an enteric-
coated aspirin pellet and direct compression granules of clopidogrel.

2.3. Study procedures

Subjects administered separate formulations of aspirin 100mg and clopidogrel 75mg
were switched to a capsule of the investigational drug once-daily for 4 week± 5 days. To
evaluate anti-platelet effects, we used the VerifyNow® P2Y12 test (Accumetrics, Inc. San
Diego, CA, USA) at baseline (immediately before switching to the FDC) and after
4 weeks of FDC administration. Compliance with the investigational drug was assessed
at last visits.

2.4. Platelet function assay

Platelet function was measured using the VerifyNow® P2Y12 test, according to the
manufacturer's instructions. This test is a rapid whole-blood point-of-care assay that
uses increases in light transmittance to measure platelet aggregation induced by arachi-
donic acid or adenosine diphosphate. Results are reported as aspirin reaction units
(ARU) or P2Y12 reaction units (PRU), respectively. In addition, baseline value for platelet
function independently of P2Y12 is measured through thrombin receptor activating ago-
nist and a percentage inhibition index (% inhibition) can be calculated as [(1-PRU/
baseline) × 100].

Fig. 1. Study flow chart.
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