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A bs tr ac t

Background

Clopidogrel and aspirin are widely used for patients with acute coronary syndromes 
and those undergoing percutaneous coronary intervention (PCI). However, evidence-
based guidelines for dosing have not been established for either agent.

Methods

We randomly assigned, in a 2-by-2 factorial design, 25,086 patients with an acute 
coronary syndrome who were referred for an invasive strategy to either double-dose 
clopidogrel (a 600-mg loading dose on day 1, followed by 150 mg daily for 6 days 
and 75 mg daily thereafter) or standard-dose clopidogrel (a 300-mg loading dose 
and 75 mg daily thereafter) and either higher-dose aspirin (300 to 325 mg daily) or 
lower-dose aspirin (75 to 100 mg daily). The primary outcome was cardiovascular 
death, myocardial infarction, or stroke at 30 days.

Results

The primary outcome occurred in 4.2% of patients assigned to double-dose clopid
ogrel as compared with 4.4% assigned to standard-dose clopidogrel (hazard ratio, 
0.94; 95% confidence interval [CI], 0.83 to 1.06; P = 0.30). Major bleeding occurred 
in 2.5% of patients in the double-dose group and in 2.0% in the standard-dose 
group (hazard ratio, 1.24; 95% CI, 1.05 to 1.46; P = 0.01). Double-dose clopidogrel 
was associated with a significant reduction in the secondary outcome of stent 
thrombosis among the 17,263 patients who underwent PCI (1.6% vs. 2.3%; hazard 
ratio, 0.68; 95% CI, 0.55 to 0.85; P = 0.001). There was no significant difference 
between higher-dose and lower-dose aspirin with respect to the primary outcome 
(4.2% vs. 4.4%; hazard ratio, 0.97; 95% CI, 0.86 to 1.09; P = 0.61) or major bleeding 
(2.3% vs. 2.3%; hazard ratio, 0.99; 95% CI, 0.84 to 1.17; P = 0.90).

Conclusions

In patients with an acute coronary syndrome who were referred for an invasive 
strategy, there was no significant difference between a 7-day, double-dose clopid
ogrel regimen and the standard-dose regimen, or between higher-dose aspirin and 
lower-dose aspirin, with respect to the primary outcome of cardiovascular death, 
myocardial infarction, or stroke. (Funded by Sanofi-Aventis and Bristol-Myers 
Squibb; ClinicalTrials.gov number, NCT00335452.)
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Clopidogrel (Plavix, Sanofi-Aventis 
and Bristol-Myers Squibb) and aspirin are 
commonly used for the treatment of car-

diovascular disease, yet the optimal doses are 
uncertain.1,2 The benefits of clopidogrel in pa-
tients with acute coronary syndromes, as well as 
in those undergoing percutaneous coronary inter-
vention (PCI), are well established.3-10 As com-
pared with the standard dose of clopidogrel used 
in early trials, more recent studies have shown 
that doubling the loading and maintenance doses 
of clopidogrel leads to greater, more rapid, and 
more uniform platelet inhibition, which may fur-
ther improve clinical outcomes.1,11-18 This hypoth-
esis is consistent with the results of recent clini-
cal trials, which have shown a benefit of more 
potent adenosine diphosphate (ADP)–receptor 
blockers, such as prasugrel19 and ticagrelor,20 as 
compared with the standard dose of clopidogrel.

Uncertainty regarding the optimal dose of as-
pirin for the prevention and treatment of cardio-
vascular disease has resulted in wide geographic 
variations in practice patterns.21 The European 
Society of Cardiology guidelines recommend 
low doses of aspirin (≤100 mg daily) after PCI,22 
whereas the American Heart Association− 
American College of Cardiology guidelines23 rec-
ommend higher doses of aspirin (162 to 325 mg 
daily). This discrepancy reflects the lack of data 
from randomized trials directly comparing aspi-
rin doses. Although indirect comparisons in trials 
evaluating different doses of aspirin versus pla-
cebo have shown similar reductions in vascular 
events,2 observational analyses have suggested a 
dose-dependent increase in the risk of bleeding 
associated with aspirin.21,24

The Clopidogrel and Aspirin Optimal Dose Us-
age to Reduce Recurrent Events−Seventh Orga-
nization to Assess Strategies in Ischemic Syn-
dromes (CURRENT–OASIS 7) trial was designed 
to determine whether a doubling of the loading 
and initial maintenance doses of clopidogrel is 
superior to the standard-dose regimen and wheth-
er higher-dose aspirin (300 to 325 mg daily) is 
superior to lower-dose aspirin (75 to 100 mg 
daily) in patients with acute coronary syndromes 
referred for an early invasive strategy.

Me thods

Study Design and Oversight

This international randomized trial was conduct-
ed between June 2006 and July 2009.25 The trial 

protocol and amendments are available with the 
full text of this article at NEJM.org. The statisti-
cal analysis plan is included in the Supplemen-
tary Appendix, also available at NEJM.org. The 
trial was coordinated by the investigators at the 
Population Health Research Institute at McMaster 
University and Hamilton Health Sciences, who 
independently managed the database and per-
formed the primary data analyses. The trial was 
sponsored by Sanofi-Aventis and Bristol-Myers 
Squibb. An operations committee, with assis-
tance from an international steering committee, 
was responsible for the study design and con-
duct, manuscript preparation, and the decision 
to submit the manuscript for publication. An in-
dependent data and safety monitoring commit-
tee periodically reviewed unblinded data. The 
study was approved by all appropriate national 
regulatory authorities and the ethics committees 
at the participating centers, and all patients pro-
vided written informed consent. All authors 
vouch for the accuracy and completeness of the 
data and the analyses.

Patients

Trial participants were 18 years of age or older 
and presented with a non−ST-segment elevation 
acute coronary syndrome or an ST-segment eleva-
tion myocardial infarction. Either electrocardio-
graphic changes compatible with ischemia or el-
evated levels of cardiac biomarkers were required 
for eligibility. An additional requirement was 
coronary angiographic assessment, with a plan 
to perform PCI as early as possible but no later 
than 72 hours after randomization. Major exclu-
sion criteria were an increased risk of bleeding 
or active bleeding and a known allergy to clopid
ogrel or aspirin. Details of the eligibility criteria 
are described in the Supplementary Appendix.

Procedures

The trial had a 2-by-2 factorial design. In the first 
component of the factorial design, patients were 
randomly assigned in a double-blind fashion to 
a double-dose regimen of clopidogrel or to the 
standard-dose regimen. In the second component 
of the factorial design, patients were randomly 
assigned in an open-label fashion to higher-dose 
aspirin or lower-dose aspirin. Permuted-block ran-
domization, stratified according to study center, 
was performed with the use of a 24-hour, comput-
erized, automated voice-response system located 
at the Population Health Research Institute.
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Immediately after randomization and before 
coronary angiography, patients randomly as-
signed to double-dose clopidogrel received a 
loading dose of 600 mg on day 1, followed by 
150 mg once daily on days 2 through 7. Patients 
assigned to standard-dose clopidogrel received 
a 300-mg loading dose on day 1 before angiog-
raphy, followed by 75 mg once daily on days  
2 through 7. On days 8 through 30, both the 
double-dose and standard-dose groups received 
75 mg of clopidogrel once daily.

All patients received a loading dose of aspirin 
(≥300 mg) on day 1, regardless of the aspirin 
dose assignment. Patients randomly assigned to 
lower-dose aspirin received 75 to 100 mg daily on 
days 2 through 30, and those randomly assigned 
to higher-dose aspirin received 300 to 325 mg 
daily on days 2 through 30. Locally approved 
preparations of aspirin were used. The protocol 
allowed for the use of either enteric-coated or 
non−enteric-coated aspirin preparations.

The use of other therapies, including anti-
thrombin therapy and glycoprotein IIb/IIIa antago-
nists, was left to the discretion of the attending 
physician. The use of vitamin K antagonists was 
prohibited during the first 7 days of the trial.

Percutaneous Coronary Intervention

All patients were to undergo early angiography 
and PCI, if appropriate, no later than 72 hours 
after randomization. Levels of creatine kinase, 
the creatine kinase MB fraction, and levels of tro-
ponin were measured 4 to 8 hours after random-
ization. In patients who underwent PCI, the level 
of creatine kinase and the creatine kinase MB 
fraction were measured immediately before and 
2, 6, and 12 hours after PCI.

Outcomes

The primary outcome was the time to cardiovas-
cular death, myocardial infarction, or stroke, 
whichever occurred first, up to day 30. The sec-
ondary outcomes included the composite of death 
from cardiovascular causes, myocardial infarc-
tion, stroke, or recurrent ischemia; the individual 
components of the primary outcome; and death 
from any cause. Definite or probable stent throm-
bosis, as defined by the Academic Research Con-
sortium,26 was a prespecified secondary outcome 
in the subgroup of patients who underwent PCI. 
The main safety outcome was major bleeding, 
defined according to a set of prespecified criteria 
specific to the trial. Bleeding was also assessed 

according to the Thrombolysis in Myocardial In-
farction (TIMI) criteria. A central committee that 
was unaware of the treatment assignments adju-
dicated all primary and secondary outcomes, re-
current ischemia, stent thromboses, and major 
bleeding events. Events are defined in the Sup-
plementary Appendix.

Statistical Analysis

According to the original sample-size calcula-
tions, which were based on a primary-outcome 
event rate of 11% at 30 days with either standard-
dose clopidogrel or lower-dose aspirin, we esti-
mated that 14,000 patients would be required for 
the study to have 90% power to detect a 16.1% 
reduction in this event rate with the higher dose 
of either study drug. Because of a lower-than-
expected overall blinded event rate for the pri-
mary outcome, the sample size was increased 
during the trial from 14,000 to 25,000 patients. 
With 25,000 patients, the trial had 80% power to 
detect a relative hazard reduction of 15.8% with 
double-dose clopidogrel, assuming an event rate 
in the standard-dose group of 4.5%. The assump-
tions and calculations were identical for the aspi-
rin dose comparison. No interaction between the 
two study-drug comparisons was anticipated.

The relative efficacy of the double-dose regi-
men of clopidogrel versus the standard-dose regi-
men of clopidogrel was assessed with respect to 
the primary outcome by a comparison of the 
survival curves (estimated with the use of the 
Kaplan−Meier method) for the two treatments. 
We used the log-rank test, stratified according 
to aspirin dose and qualifying condition (i.e., 
non−ST-segment elevation acute coronary syn-
drome or ST-segment elevation myocardial infarc-
tion). The treatment effect was estimated from a 
Cox proportional-hazards model, stratified ac-
cording to aspirin dose and qualifying condi-
tion. An analogous approach, stratified accord-
ing to clopidogrel dose and qualifying condition, 
was taken for the aspirin dose comparison. The 
treatment effect was also examined in a set of 
prespecified subgroup analyses (details are pro-
vided in the Supplementary Appendix).

R esult s

Characteristics of the Patients  
and Compliance with Study Regimens

We enrolled 25,086 patients. Of these patients, 
24,835 underwent coronary angiography and 
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17,263 underwent PCI. Of the 7823 patients who 
did not undergo PCI, 3520 (45.0%) had no clini-
cally significant coronary artery disease (either 
angiographically normal coronary arteries or all 
lesions with <70% stenosis), 1859 (23.8%) under-
went coronary-artery bypass grafting (CABG), 

and 2444 (31.2%) were not candidates for any 
type of revascularization.

Baseline characteristics were well balanced 
among the randomized clopidogrel and aspirin 
dose groups (Table 1). The use of medications 
and invasive procedures was also well balanced 

Table 1. Baseline Characteristics of the Patients.*

Variable Clopidogrel Aspirin

Double Dose
(N = 12,520)

Standard Dose
(N = 12,566)

Higher Dose
(N = 12,507)

Lower Dose
(N = 12,579)

Age

Mean (yr) 61.3 61.4 61.5 61.2

>75 yr (%) 13.3 13.0 13.4 13.0

Female sex (%) 27.3 27.5 28.0* 26.8

Diagnosis at admission (%)

Unstable angina or NSTEMI (%) 70.7 70.9 70.8 70.8

STEMI 29.3 29.1 29.2 29.2

Interval between randomization and 
intervention (hr)

Unstable angina or NSTEMI

Median 3.4 3.4 3.4 3.4

Interquartile range 1.0–19.1 1.0–19.3 1.0–19.3 1.0–19.1

STEMI

Median 0.6 0.5 0.6 0.5

Interquartile range 0.3–1.2 0.3–1.2 0.3–1.2 0.3–1.1

Race or ethnic group (%)†

White 62.6 62.5 62.4 62.6

Black 1.4 1.3 1.5 1.2

South Asian 10.7 10.9 10.9 10.7

East Asian 12.3 12.0 12.1 12.2

Other 13.0 13.3 12.9 13.3

Medical history (%)

Current tobacco use 33.6 33.2 33.2 33.6

Hypertension 60.5 60.2 60.4 60.2

Dyslipidemia 41.2 41.1 41.4 40.9

Diabetes mellitus 23.4 23.5 23.8 23.1

Myocardial infarction 18.0 17.7 17.8 17.9

PCI 14.9 14.8 15.1 14.6

CABG 6.2 6.7 6.3 6.6

Electrocardiographic findings (%)

ST-segment elevation 27.2 27.3 27.2 27.3

New left bundle-branch block 0.4 0.3 0.3 0.4

ST-segment depression 24.3 24.2 24.1 24.3

T-wave inversion 19.5 19.7 19.7 19.4

Transient ST-segment elevation 5.9 5.6 6.0 5.5

Elevated biomarker level (%) 64.7 65.8 65.2 65.4

*	CABG denotes coronary-artery bypass grafting, NSTEMI non−ST-segment elevation myocardial infarction, PCI percuta-
neous coronary intervention, and STEMI ST-segment elevation myocardial infarction.

†	Race or ethnic group was self-reported.
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(Table 3 in the Supplementary Appendix), except 
that after randomization there was a higher rate 
of use of proton-pump inhibitors among patients 
assigned to higher-dose aspirin than among 
those assigned to lower-dose aspirin. The median 
time from randomization to catheterization or 
PCI was 3.4 hours for patients with a non−ST-
segment elevation acute coronary syndrome and 
0.5 hours for patients with an ST-segment eleva-
tion myocardial infarction. A total of 61.6% of 
patients in the standard-dose group and 61.8% 
of patients in the double-dose clopidogrel group 
received enteric-coated aspirin preparations. A 
total of 60.3% of patients in the lower-dose as-
pirin group and 63.2% of patients in the higher-
dose aspirin group received enteric-coated aspi-
rin preparations.

During the first 7 days (i.e., the period when 
the clopidogrel dose differed between the double-

dose and standard-dose groups), the median du-
ration of compliance with the clopidogrel dose 
regimen among patients who underwent PCI 
was 7 days. Among patients who did not undergo 
PCI, the median duration was only 1 day for 
those who underwent CABG and was 7 days for 
those without clinically significant coronary ar-
tery disease and those who were not candidates 
for revascularization. The median duration of 
compliance with the assigned aspirin dose be-
tween day 2 and day 30 (i.e., the period when the 
aspirin dose differed between the higher-dose 
and lower-dose groups) was 29 days in both 
groups. Follow-up was complete in 99.9% of 
patients who were enrolled in the study.

Clopidogrel Dose Comparison

The primary outcome occurred in 4.2% of pa-
tients in the double-dose clopidogrel group at 

Table 2. Major Outcomes at 30 Days, According to Dose of Clopidogrel.*

Outcome
Double Dose 
(N = 12,520)

Standard Dose
(N = 12,566)

Hazard Ratio 
(95% CI) P Value

number (percent)

Primary outcome: death from cardiovascular causes, myocardial  
infarction, or stroke

522 (4.2) 557 (4.4) 0.94 (0.83–1.06) 0.30

Secondary outcomes

Death from cardiovascular causes, myocardial infarction, 
stroke, or recurrent ischemia

564 (4.5) 606 (4.8) 0.93 (0.83–1.05) 0.25

Death from cardiovascular causes 267 (2.1) 281 (2.2) 0.95 (0.81–1.13) 0.57

Myocardial infarction 237 (1.9) 277 (2.2) 0.86 (0.72–1.02) 0.09

Stroke 64 (0.5) 65 (0.5) 0.99 (0.70–1.40) 0.95

Recurrent ischemia 51 (0.4) 55 (0.4) 0.93 (0.64–1.36) 0.72

Death from any cause 287 (2.3) 300 (2.4) 0.96 (0.82–1.13) 0.61

Safety outcome: bleeding

Major

Study criteria 313 (2.5) 255 (2.0) 1.24 (1.05–1.46) 0.01

Requiring red-cell transfusion ≥2 units 267 (2.2) 210 (1.7) 1.28 (1.07–1.54) 0.01

CABG-related 123 (1.0) 114 (0.9) 1.09 (0.84–1.40) 0.53

Severe 236 (1.9) 195 (1.6) 1.22 (1.01–1.47) 0.04

Leading to decrease in hemoglobin level ≥5 g/dl 130 (1.0) 107 (0.9) 1.22 (0.95–1.58) 0.13

Symptomatic intracranial 4 (0.03) 6 (0.05) 0.67 (0.19–2.37) 0.53

Fatal 16 (0.1) 15 (0.1) 1.07 (0.53–2.16) 0.85

TIMI criteria 210 (1.7) 168 (1.3) 1.26 (1.03–1.54) 0.03

Minor 631 (5.1) 538 (4.3) 1.18 (1.05–1.33) 0.01

*	The percentages are Kaplan−Meier estimates of the event rates at 30 days. CABG denotes coronary-artery bypass grafting, and TIMI Throm
bolysis in Myocardial Infarction.

The New England Journal of Medicine 
Downloaded from nejm.org at UPF on December 2, 2011. For personal use only. No other uses without permission. 

 Copyright © 2010 Massachusetts Medical Society. All rights reserved. 



Clopidogrel and Aspirin in Coronary Syndromes

n engl j med 363;10  nejm.org  september 2, 2010 935

30 days, as compared with 4.4% in the standard-
dose group (hazard ratio, 0.94, 95% confidence 
interval [CI], 0.83 to 1.06; P = 0.30) (Table 2 and 
Fig. 1A). Consistent results were observed for 
each component of the primary outcome, as well 
as for the expanded composite outcome, consist-
ing of the primary outcome plus recurrent is
chemia (Table 2). The rate of death from any 
cause did not differ significantly between the 
double-dose and standard-dose groups (2.3% and 
2.4%, respectively; hazard ratio with the double 
dose, 0.96; 95% CI, 0.82 to 1.13; P = 0.61).

Major bleeding occurred in 2.5% of patients 
in the double-dose clopidogrel group as com-
pared with 2.0% of patients in the standard-dose 
clopidogrel group (hazard ratio, 1.24; 95% CI, 
1.05 to 1.46; P = 0.01). The incidence of major 
bleeding as defined according to the TIMI crite-
ria and the incidence of severe bleeding were 
also higher among patients who received double-
dose clopidogrel (Table 2). The increased inci-
dences of major and severe bleeding were ac-
counted for mainly by a higher rate of red-cell 
transfusion among patients in the double-dose 
group. The use of double-dose clopidogrel did not 
increase the incidence of fatal or intracranial 
bleeding, nor did it significantly increase the 
incidence of bleeding that was related to CABG 
(Table 2). There were no reports of neutropenia 
in either clopidogrel group.

Aspirin Dose Comparison

Overall, 4.2% of patients in the higher-dose aspi-
rin group had a primary outcome event at 30 
days, as compared with 4.4% of patients in the 
lower-dose aspirin group (hazard ratio, 0.97; 95% 
CI, 0.86 to 1.09; P = 0.61) (Table 3 and Fig. 1B). 
Consistent results were observed for each com-
ponent of the primary outcome and for the ex-
panded composite of the primary outcome plus 
recurrent ischemia (Table 3). A nominally sig-
nificant reduction in recurrent ischemia alone 
was associated with higher-dose aspirin as com-
pared with lower-dose aspirin (0.3% vs. 0.5%; 
hazard ratio, 0.63; 95% CI, 0.43 to 0.94; P = 0.02). 
Death from any cause occurred in 2.2% of pa-
tients in the higher-dose aspirin group, as com-
pared with 2.5% of patients in the lower-dose 
aspirin group (hazard ratio, 0.87; 95% CI, 0.74 to 
1.03; P = 0.10).

The aspirin dose groups did not differ signifi-
cantly with respect to major bleeding, as defined 

according to the study criteria or the TIMI crite-
ria, or severe bleeding (Table 3). There was a 
nominally significant increase in the incidence of 
minor bleeding among patients who received 
higher-dose aspirin (hazard ratio, 1.13; 95% CI, 
1.00 to 1.27; P = 0.04). There was a small increase 
in the incidence of major gastrointestinal bleed-
ing among patients who received higher-dose 
aspirin, as compared with those who received 
lower-dose aspirin (47 patients [0.4%] vs. 29 pa-
tients [0.2%], P = 0.04). Six patients in each aspirin 
dose group had intracranial bleeding.
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Figure 1. Cumulative Hazard Ratios for the Primary Outcome at 30 Days, 
According to Treatment Group.

Data for the primary outcome of death from cardiovascular causes, myo-
cardial infarction, or stroke are shown for patients who received clopidogrel 
(Panel A) and aspirin (Panel B). Hazard ratios were calculated with the use 
of a Cox proportional-hazards model.
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Clopidogrel and Aspirin Dose Interaction

We found a nominally significant interaction be-
tween the clopidogrel dose comparison and the 
aspirin dose comparison for the primary out-
come (P = 0.04 for interaction). Among patients 
assigned to higher-dose aspirin, the primary out-
come occurred in 3.8% of patients in the double-
dose clopidogrel group, as compared with 4.6% 
of patients in the standard-dose clopidogrel group 
(hazard ratio, 0.82; 95% CI, 0.69 to 0.98; P = 0.03). 
Among patients assigned to lower-dose aspirin, 
there was no significant difference between the 
double-dose and standard-dose clopidogrel groups 
(4.5% and 4.2%, respectively; hazard ratio, 1.07; 
95% CI, 0.90 to 1.26; P = 0.46) (Fig. 2).

Prespecified Subgroups

Our analyses showed a consistent treatment effect 
of double-dose versus standard-dose clopidogrel 

and of higher-dose versus lower-dose aspirin with 
respect to the primary outcome in most of the 
prespecified subgroups (Fig. 3 and 4). There was 
nominally significant heterogeneity (P = 0.03 for 
interaction) in the treatment effect of double-dose 
versus standard-dose clopidogrel with respect to 
the primary outcome in the 17,263 patients who 
underwent PCI, as compared with the 7823 pa-
tients who did not undergo PCI. In the subgroup 
of patients who underwent PCI, double-dose clo
pidogrel was associated with a significant reduc-
tion in the rate of the prespecified secondary 
outcome of stent thrombosis (1.6% vs. 2.3%; haz-
ard ratio, 0.68; 95% CI, 0.55 to 0.85; P<0.001). In 
the aspirin dose comparison, there was no evidence 
of heterogeneity according to whether patients 
underwent PCI. In addition, we found no hetero-
geneity in the outcome according to whether pa-
tients received enteric-coated aspirin tablets.

Table 3. Major Outcomes at 30 Days, According to Dose of Aspirin.*

Outcome
Higher Dose
(N = 12,507)

Lower Dose
(N = 12,579)

Hazard Ratio 
(95% CI) P Value

number (percent)

Primary outcome: death from cardiovascular causes, myocardial  
infarction, or stroke

530 (4.2) 549 (4.4) 0.97 (0.86–1.09) 0.61

Secondary outcomes

Death from cardiovascular causes, myocardial infarction, 
stroke, or recurrent ischemia

563 (4.5) 608 (4.8) 0.93 (0.83–1.04) 0.21

Death from cardiovascular causes 259 (2.1) 289 (2.3) 0.90 (0.76–1.06) 0.22

Myocardial infarction 253 (2.0) 261 (2.1) 0.97 (0.82–1.16) 0.76

Stroke 70 (0.6) 59 (0.5) 1.19 (0.84–1.68) 0.32

Recurrent ischemia 41 (0.3) 65 (0.5) 0.63 (0.43–0.94) 0.02

Death from any cause 273 (2.2) 314 (2.5) 0.87 (0.74–1.03) 0.10

Bleeding

Major

Study criteria 282 (2.3) 286 (2.3) 0.99 (0.84–1.17) 0.90

Requiring red-cell transfusion ≥2 units 239 (1.9) 238 (1.9) 1.01 (0.84–1.21) 0.93

CABG-related 111 (0.9) 126 (1.0) 0.88 (0.68–1.14) 0.34

Severe 216 (1.7) 215 (1.7) 1.01 (0.84–1.22) 0.93

Leading to decrease in hemoglobin level ≥5 g/dl 115 (0.9) 122 (1.0) 0.95 (0.73–1.22) 0.67

Symptomatic intracranial 6 (0.05) 4 (0.03) 1.51 (0.42–5.33) 0.53

Fatal 16 (0.1) 15 (0.1) 1.07 (0.53–2.17) 0.85

TIMI criteria 197 (1.6) 181 (1.4) 1.09 (0.89–1.34) 0.39

Minor 618 (5.0) 551 (4.4) 1.13 (1.00–1.27) 0.04

*	The percentages are Kaplan−Meier estimates of the event rates at 30 days. CABG denotes coronary-artery bypass grafting, and TIMI Throm
bolysis in Myocardial Infarction.
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Discussion

We compared double-dose clopidogrel with stan-
dard-dose clopidogrel, and higher-dose aspirin 
with lower-dose aspirin, in patients presenting 
with acute coronary syndromes for whom early 
coronary angiography was planned. We found 
that the use of a double dose of clopidogrel for 
7 days, as compared with the standard dose, did 
not reduce the incidence of the primary outcome 
of cardiovascular death, myocardial infarction, 
or stroke at 30 days. Similarly, we found that 
higher-dose aspirin, as compared with lower-
dose aspirin, was not associated with a reduction 
in the incidence of the same primary outcome at 
30 days. In addition, for both the clopidogrel dose 
comparison and the aspirin dose comparison, we 
found no significant difference in the expanded 

secondary composite outcome that included re-
current ischemia.

A nominally significant reduction in the 
primary outcome was associated with the use 
of higher-dose clopidogrel in the subgroup of 
17,263 study participants who underwent PCI 
after randomization (69%). Because a test for 
interaction between the patients who underwent 
PCI and those who did not undergo PCI (P = 0.03) 
did not meet our prespecified threshold of a  
P value of 0.01 or less for subgroup interactions, 
and since 13 prespecified subgroup analyses were 
performed for the clopidogrel dose comparison, 
this result could have been due to the play of 
chance. However, this result is consistent with 
the results of previous studies1,11-18 and a meta-
analysis27 evaluating a 600-mg loading dose of 
clopidogrel, and patients undergoing PCI were 
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Figure 2. Hazard Ratios for the Primary Outcome in the Clopidogrel and Aspirin Dose Groups According to 
the Factorial Design.

Panel A shows the comparison of double-dose clopidogrel with standard-dose clopidogrel, according to aspirin 
dose, and Panel B shows the comparison of higher-dose aspirin with lower-dose aspirin, according to clopidogrel 
dose. P values were calculated with the use of the log-rank test. Hazard ratios were calculated with the use of a Cox 
proportional-hazards model. The size of the squares is proportional to the number of patients and represents the 
point estimate of the treatment effect. The horizontal line through each square spans the 95% confidence interval.
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the intended patient population for the current 
trial. More notably, double-dose clopidogrel sig-
nificantly reduced the secondary outcome of stent 
thrombosis, including angiographically confirmed 
definite stent thrombosis, in the subgroup of 
patients who underwent PCI. Although this re-
sult is a secondary outcome in a subgroup, such 
an effect is plausible in that it is consistent with 
the expectation that the risk of stent thrombosis 
is likely to be reduced with more potent platelet 
inhibition. The magnitude of the reduction in 
stent thrombosis in this trial is similar to the 
magnitude observed with newer, more potent, 
ADP-receptor blockers.19,20

Our trial was designed with the intention of 
administering the study drug as early as possible, 
mainly to take advantage of the benefits of 
clopidogrel treatment before cardiac catheter-
ization.6,8 This early-treatment strategy is con-
sistent with the recommendations of an expert 
committee,22,23,28-30 and the steering committee 
did not consider it appropriate or ethical to with-
hold antiplatelet therapy until after the coronary 
anatomy was defined. A consequence of this ap-
proach, however, is that a substantial proportion 
of the patients who were enrolled in the trial 
were found to have no clinically significant 
coronary artery disease, and in other patients, 
clopidogrel was discontinued early (median of 
only 1 dose received) because of referral for 
CABG. These two groups reduced the power of 
the trial to show a beneficial effect of double-
dose clopidogrel.

In addition, the 1-week duration of treatment 
with double-dose clopidogrel was relatively short. 
The rationale for choosing a 1-week treatment 
period was to optimize the benefit−risk balance 
by targeting the higher dose during the period 
of highest risk, shortly after the acute coronary 
event (or shortly after PCI), while minimizing the 
risk of longer-term bleeding complications. Two 
recent trials evaluating a short duration of treat-
ment with an intravenous ADP-receptor antago-
nist, as compared with placebo or clopidogrel, 
also did not show a significant benefit with re-
spect to the primary outcome.31,32 Recent trials 
evaluating longer-term therapy with more potent 
ADP-receptor inhibition have shown a benefit 
with respect to major cardiovascular events.19,20

The use of double-dose clopidogrel, as com-
pared with the standard dose, was associated 
with an increase in the risk of major bleeding 
that led to an increase in the requirement for 
transfusion of at least 2 units of red cells; there 
was no significant difference in intracranial, 
CABG-related, or fatal bleeding.

Although doses of aspirin as low as 30 mg 
completely block the effects of cyclooxygenase-1,33 
international variations in aspirin dosing remain 
large, with most centers in Europe using lower-
dose aspirin and most centers in North America 
using higher-dose aspirin. In a randomized com-
parison, we found that no added benefit was 
associated with increasing the dose of aspirin 
beyond 75 to 100 mg daily in patients with an 
acute coronary syndrome, and there was no sig-
nificant difference between higher-dose and lower-
dose aspirin with respect to the incidence of 
major bleeding. Accordingly, treatment with either 
lower-dose or higher-dose aspirin for the first 30 
days appears to be acceptable in such patients.

There was a nominally significant interaction 
between the clopidogrel and aspirin dose com-
parisons with respect to the primary outcome. 
This finding was unexpected because although 
clopidogrel and aspirin have been associated with 
additive benefits in patients with acute coronary 
syndromes,3-5 an interaction between these two 
antiplatelet drugs has not been demonstrated. 
The interaction also lacks a known biologic 
mechanism. Thus, it is possible that the inter-
action was due to the play of chance.

In conclusion, we found that in patients with 
an acute coronary syndrome who were referred 

Figure 3 (facing page). Hazard Ratios for the Primary 
Outcome According to the Clopidogrel Dose in Selected 
Subgroups.

The Global Registry of Acute Coronary Events (GRACE) 
risk score (ranging from 0 to 372, with a score ≥140 
considered to indicate high risk) is derived from base-
line clinical variables and is used to estimate the risk of 
in-hospital death. Clinically significant coronary artery 
disease was defined as at least one lesion with steno-
sis of 70% or more on angiography. The percentages 
are Kaplan−Meier estimates of the rate of the primary 
outcome at 30 days. The size of the squares is propor-
tional to the number of patients and represents the point 
estimate of the treatment effect. The horizontal line 
through each square spans the 95% confidence interval. 
NSTEMI denotes non−ST-segment elevation myocardial 
infarction, PCI percutaneous coronary intervention, and 
STEMI ST-segment elevation myocardial infarction.
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for an early invasive strategy, there was no sig-
nificant difference between a 7-day double-dose 
regimen of clopidogrel and standard-dose clopid
ogrel with respect to the primary outcome of 
cardiovascular death, myocardial infarction, or 
stroke. There was also no significant difference 
between aspirin doses of 300 to 325 mg daily and 
doses of 75 to 100 mg daily with respect to the 
same outcome.

Supported by Sanofi-Aventis and Bristol-Myers Squibb.
Disclosure forms provided by the authors are available with 

the full text of this article at NEJM.org.

Figure 4 (facing page). Hazard Ratios for the Primary Out-
come According to the Aspirin Dose in Selected Subgroups.

The Global Registry of Acute Coronary Events (GRACE) 
risk score (ranging from 0 to 372, with a score ≥140 
considered high risk) is derived from baseline clinical 
variables and is used to estimate the risk of in-hospital 
death. Clinically significant coronary artery disease was 
defined as at least one lesion with stenosis of 70% or 
more on angiography. The percentages are Kaplan−Meier 
estimates of the rate of the primary outcome at 30 days. 
The size of the squares is proportional to the number of 
patients and represents the point estimate of the treat-
ment effect. The horizontal line through each square spans 
the 95% confidence interval. NSTEMI denotes non−ST-
segment elevation myocardial infarction, PCI percuta-
neous coronary intervention, and STEMI ST-segment 
elevation myocardial infarction.
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