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Background—In the Early Glycoprotein IIb/IIIa Inhibition in Patients with Non–ST-Segment Elevation Acute Coronary
Syndrome (EARLY ACS) trial, routine preangiography eptifibatide use was not superior to delayed provisional use but
led to more bleeding. This analysis examines efficacy and safety of early eptifibatide in the setting of concurrent
upstream clopidogrel use.

Methods and Results—In EARLY-ACS, clopidogrel use and timing were determined by treating physicians, but randomization
to early eptifibatide versus placebo was stratified by the intent to use upstream clopidogrel. Among 9166 non-ST-elevation
acute coronary syndrome patients who underwent coronary angiography, intent to use upstream clopidogrel was declared in
6895 (75%), and 7068 (77%) received upstream clopidogrel. After multivariable adjustment, intended upstream clopidogrel
use did not differentially influence the effect of early eptifibatide on the primary end point of 96-hour death/myocardial
infarction/recurrent ischemia requiring urgent revascularization/thrombotic bailout (interaction P�0.988). Early eptifibatide
use reduced 30-day death/myocardial infarction among patients with intended upstream clopidogrel (adjusted odds ratio 0.85;
95% confidence interval 0.73 to 0.99) but not among those without intended upstream clopidogrel use (adjusted odds ratio
1.02; 95% confidence interval 0.80 to 1.30). However, the clopidogrel by randomized treatment interaction term was not
significant (P�0.23). Thrombolysis in Myocardial Infarction major bleeding risk was increased with early eptifibatide in the
setting of upstream clopidogrel use. Results were similar using actual clopidogrel treatment strata.

Conclusions—Routine early eptifibatide use, compared with delayed provisional use, may be associated with lower 30-day
ischemic risk in non-ST-elevation acute coronary syndrome patients also treated with clopidogrel before angiography.
The benefit–risk ratio of intensive platelet inhibition with combined early use of antiplatelet agents needs further
evaluation in prospective randomized trials.

Clinical Trial Registration—http://www.clinicaltrials.gov. Unique identifier NCT00089895.
(Circulation. 2011;123:722-730.)
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Current American College of Cardiology/American Heart
Association and European Society of Cardiology clinical

practice guidelines recommend that, for patients with non–
ST-segment elevation acute coronary syndrome (NSTE ACS)

treated with an early invasive management strategy, antiplate-
let therapy with either clopidogrel or a glycoprotein IIb/IIIa
inhibitor should be initiated upstream before diagnostic an-
giography (Class I recommendation, level of evidence A).1,2
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Among patients with high-risk features, upstream initiation of
both clopidogrel and glycoprotein IIb/IIIa inhibitor can be
considered before coronary angiography (Class IIa recom-
mendation, level of evidence B).

Clinical Perspective on p 730
The ACS state is associated with enhanced platelet activa-

tion and aggregation,3 and the use of more potent antiplatelet
therapies improves clinical outcomes.4,5 Among ACS patients
treated with percutaneous coronary intervention (PCI), evi-
dence increasingly shows that early upstream clopidogrel
treatment prevents postprocedural ischemic complications.6–8

However, in these studies, glycoprotein IIb/IIIa inhibitors
were either rarely used or initiated later in the peri-
interventional setting.

The Early Glycoprotein IIb/IIIa Inhibition in Patients with
Non–ST-Segment Elevation Acute Coronary Syndrome
(EARLY ACS) trial randomized patients presenting with
high-risk NSTE ACS for whom an invasive strategy was
planned to upstream placebo or upstream eptifibatide with
delayed, provisional eptifibatide use at the time of PCI. The
primary results showed that use of eptifibatide �12 hours
before angiography was not superior to delayed provisional
use during PCI but resulted in more bleeding and transfu-
sion.9 The trial stratified randomization by declared intent for
upstream clopidogrel use. In the overall study population, no
significant between-group interactions were observed for the
trial’s primary and key secondary efficacy end points. In this
analysis, we evaluated the patients who underwent coronary
angiography to examine whether clopidogrel pretreatment
influenced the benefit and safety of routine upstream eptifi-
batide use before angiography, considering clopidogrel use
both by treatment intent and actual treatment received.

Methods
Study Population
The design of EARLY ACS has been described in detail previously.9,10 In
brief, patients with ischemic symptoms lasting at least 10 minutes
and occurring within 24 hours of randomization were eligible if �2
of the following criteria were met: new ST-segment depression or
transient ST-segment elevation �0.1 mV in �2 contiguous leads,
troponin or creatine kinase MB elevation, age �60 years, or age 50
to 59 years with documented coronary, cerebrovascular, or periph-
eral artery disease (marker elevation was required in the age 50 to 59
group). Major exclusion criteria were an increased risk of bleeding,
an allergy to heparin or eptifibatide, pregnancy, renal dialysis within
the previous 30 days, recent use of a glycoprotein IIb/IIIa inhibitor,
and any other condition that posed an increased risk. A total of 9492
patients were randomized within 12 hours of hospital admission to
receive either early administration of double bolus and infusion of
eptifibatide or early placebo with delayed provisional administration
of eptifibatide after angiography but before the patient underwent
PCI at the treating physician’s discretion. Of these, 9406 were
evaluable for the primary and key secondary end points (see
Giugliano et al for details9), and 240 patients did not proceed to
catheterization, leaving 9166 patients eligible for this analysis.

Eptifibatide and Clopidogrel Treatment
In EARLY ACS, randomization was performed in blocks according
to study center and was stratified by the intention of the investigator
to administer upstream clopidogrel (ie, before coronary angiogra-
phy). By protocol, angiography was to occur at least 12 hours after
initial study drug administration. Clopidogrel use and timing of

initiation were determined by treating physicians. If early clopi-
dogrel was used, the recommended loading dose was 300 mg. A
600-mg loading dose was permitted during PCI if no previous
loading dose had been administered. The recommended maintenance
dose of clopidogrel was 75 mg daily. Patients concomitantly re-
ceived aspirin (162 to 325 mg oral or 150 to 500 mg intravenous
bolus, followed by 75 mg daily thereafter), and weight-adjusted
unfractionated heparin, enoxaparin, bivalirudin, or fondaparinux per
investigator preference. Other medical therapies were administered
according to standard practice and guidelines.

Definition of Upstream Clopidogrel Use
For the primary analysis, upstream clopidogrel use was defined
according to the intended use declared at randomization; this
information was obtained from the electronic records of the interac-
tive voice response system used for randomization. In a sensitivity
analysis, we then defined upstream clopidogrel use by actual
treatment before angiography. Actual treatment was determined
from the case report form and included patients already on clopi-
dogrel at the time of study randomization and those for whom the
date and time of first clopidogrel administration occurred before the
time of coronary angiography.

Statistical Methods
Baseline clinical characteristics, concomitant medications, and index
procedures are summarized by upstream clopidogrel administration
using medians (25th, 75th percentiles) for continuous variables and
frequencies and percentages for categorical data. P values for
categorical variables are generated from �2 tests. For continuous
variables, student t tests were used when variables were normally
distributed; Wilcoxon nonparametric tests were used for nonnor-
mally distributed data.

The efficacy end points examined included the primary composite
of death/myocardial infarction (MI)/recurrent ischemia requiring
urgent revascularization (RIUR)/use of thrombotic bailout (TBO)
within 96 hours, and the key secondary end point of death or MI at
30 days. Safety end points included in-hospital TIMI major bleeding,
Global Utilization of Streptokinase and Tissue plasminogen activator
in Occluded coronary arteries (GUSTO) severe bleeding/transfusion,
and transfusion alone. End points were used as defined by the main
study analyses and adjudicated by the events committee. Comparison
of event rates between early eptifibatide versus delayed provisional
eptifibatide groups were examined by clopidogrel use strata for each
of the efficacy and safety end points. Observed event rates were
determined and time-to-event curves generated using Kaplan-Meier
methods.

Although intent for upstream clopidogrel was part of the stratified
randomization schema, this analysis focused on patients undergoing
coronary angiography and also examined actual upstream clopi-
dogrel use. Therefore, multivariable logistic regression models were
used to examine adjusted comparisons between early eptifibatide and
delayed provisional eptifibatide on ischemic and bleeding outcomes
according to clopidogrel use subgroup (upstream or no upstream
use). These models were repeated for declared intent versus actual
clopidogrel use. Models for adjustment were developed indepen-
dently for each of these end points within the EARLY ACS dataset
using all available baseline characteristics. Significant variables were
determined using bootstrapping and stepwise selection processes.
The list of covariates used in adjustment for each end point is
provided in footnotes to Figures 1 and 3. In each model, an upstream
clopidogrel use by treatment interaction term was included to
examine the interaction between upstream clopidogrel use and
treatment on these clinical outcomes.

P values �0.05 were considered statistically significant for all
tests. No adjustments were made for multiple comparisons. All
analyses were performed using SAS software version 9.1 (SAS
Institute, Cary, NC). All patients gave written informed consent for
participation in the EARLY ACS trial. This EARLY ACS database
analysis was approved by the Duke University Institutional Review
Board.
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Results
Of the 9406 evaluable patients enrolled in EARLY ACS,
9166 (97.4%) underwent coronary angiography during the
index hospitalization at a median of 21.4 (16.8, 32.7) hours
after randomization. An intention to use upstream clopidogrel
was declared in 6895 patients (75.2%) at the time of random-
ization; for 2271 (24.8%), the investigator declared an intent
not to use upstream clopidogrel. Overall, 7068 patients
actually received upstream clopidogrel (5592 prerandomiza-
tion, 1476 postrandomization, and 251 received clopidogrel
�12 hours before catheterization). A total of 1223 patients
had clopidogrel initiated after angiography, and 841 patients
never received clopidogrel. Table 1 compares the investiga-
tor’s declared intention to use upstream clopidogrel with
actual clopidogrel use in each declared stratum. Among
patients for whom an intent to use upstream clopidogrel was
declared, 208 patients (3%) did not receive upstream clopi-
dogrel, and among patients for whom an intent not to give
upstream clopidogrel was declared, 400 (18%) actually re-
ceived clopidogrel before angiography.

Among patients who received upstream clopidogrel, 16.1%
(n�1023) received a 600-mg loading dose, 72.7% (n�4613)
received a 300-mg load, and 11.2% (n�712) did not receive
a loading dose. Among patients for whom upstream clopi-
dogrel treatment was started after randomization, the median
time from randomization to clopidogrel administration was
0.80 (0.27, 3.17) hours, and the median time from the first
clopidogrel dose to cardiac catheterization was 19.7 (14.5 to
29.0) hours.

Clinical Characteristics and In-Hospital Treatment
Patient characteristics in the intended-upstream and no-
upstream clopidogrel treatment groups are presented in Table
2. There was substantial geographic heterogeneity in
intended-upstream clopidogrel use; 51% among patients en-
rolled in North American sites compared with 86% in patients
enrolled in sites elsewhere (P�0.001). Patients intended for
upstream clopidogrel treatment were slightly younger, more
frequently male, less likely to have diabetes mellitus, hyper-
tension, dyslipidemia, prior MI, prior coronary artery bypass
grafting, or renal dysfunction, but other clinical characteris-
tics were similar between groups. PCI was performed during
the index hospitalization in 62.8% of patients with intended
upstream clopidogrel use compared with 53.5% of patients
without intent for upstream clopidogrel use. Coronary artery
bypass grafting was performed in 11.6% and 18.8% of
upstream and no-upstream clopidogrel groups, respectively.

Ischemic Outcomes, Treatment Strategy, and
Upstream Clopidogrel Use
Among the cohort of patients undergoing coronary angiogra-
phy used for our analysis, results of the overall comparison

between early and delayed provisional eptifibatide were
consistent with those of the main trial. The primary end point
of death/MI/RIUR/TBO at 96 hours occurred in 9.2% of
patients receiving early eptifibatide and 9.9% of those receiv-
ing the delayed provisional strategy (adjusted odds ratio [OR]
0.94, 95% confidence interval [CI] 0.81 to 1.08), and the
secondary end point of death/MI at 30 days occurred in
10.9% versus 12.1%, respectively (adjusted OR 0.90, 95% CI
0.79 to 1.02).

Rates of ischemic outcomes by randomized treatment
assignment according to intended clopidogrel strata are
shown in Table 3. Adjusted OR and 95% CI for the
comparison of early eptifibatide versus delayed provisional
eptifibatide use according to intended clopidogrel use strata
are shown in Figure 1. After adjustment for clinical charac-
teristics, early eptifibatide, compared with a delayed provi-
sional strategy, was not significantly associated with lower
risk of death/MI/RIUR/TBO at 96 hours in either patients
intended for upstream clopidogrel use (adjusted OR 0.93,
95% CI 0.79 to 1.10) or patients without intended upstream
clopidogrel use (adjusted OR 0.94, 95% CI 0.72 to 1.22). The
clopidogrel stratum by randomized treatment interaction term
was not significant (P�0.99).

There was a significant reduction in death or MI at 30 days
in patients randomized to early eptifibatide compared with
delayed provisional eptifibatide in the upstream clopidogrel
stratum (adjusted OR 0.85, 95% CI 0.73 to 0.99) but no
difference in risk among patients without intended upstream
clopidogrel use (adjusted OR 1.02, 95% CI 0.80 to 1.30). As
shown in Figure 2, event curves diverged early in the
intended upstream clopidogrel group and remained separate
out to 30 days. However, the intended clopidogrel strata by
randomized treatment interaction term was not significant
(P�0.23).

Bleeding Outcomes, Treatment Strategy, and
Upstream Clopidogrel Use
Compared with delayed provisional use at PCI, early eptifi-
batide use was associated with a higher rate of in-hospital
TIMI major bleeding when intended upstream clopidogrel
use was declared (Figure 3). However, in-hospital risks of
GUSTO severe bleeding/transfusion and transfusion alone
were significantly increased in the early eptifibatide group in
both intended-clopidogrel and no–intended-clopidogrel
strata. The intended-clopidogrel strata by randomized treat-
ment interaction terms were not significant for any of these
bleeding end points.

Sensitivity Analysis According to Actual Upstream
Clopidogrel Use
Although actual upstream clopidogrel administration fol-
lowed very closely the declared intention to administer

Table 1. Declared Intention for Upstream Clopidogrel Versus Actual Upstream Clopidogrel Use

Actual Upstream
Clopidogrel Use

Actual No-Upstream
Clopidogrel Use

Missing Data
on Clopidogrel

Use/Timing
Row Totals,

n (%)

Declared intent to use upstream clopidogrel, n 6668 208 19 6895 (75.2)

Declared intent to not use upstream clopidogrel, n 400 1856 15 2271 (24.8)

Column totals, n (%) 7068 (77.1) 2064 (22.5) 34 (0.4) 9166
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clopidogrel upstream (97% of patients intended for upstream
clopidogrel use actually had upstream clopidogrel adminis-
tered; 17.7% of patients not intended for upstream clopi-
dogrel use received upstream clopidogrel), a sensitivity anal-
ysis was performed using the actual-use groups. These
results, presented in Table 4, were not substantially different
from the results according to intended-use strata presented
above.

Discussion
Platelets play an integral role in the pathophysiology of ACS.
With acute endothelial injury, platelet activation and aggre-
gation are initial steps in the elaboration of flow-limiting
arterial thrombi. Among patients undergoing PCI, procedure-
related platelet activation poses further risk of thrombotic
events,11,12 and the extent of platelet hyperreactivity has been
correlated with the degree of myocardial damage.13,14 For this

Table 2. Baseline Characteristics Stratified by Intended Upstream Clopidogrel Use

Variable
Upstream Clopidogrel

(n�6895)
No-Upstream Clopidogrel

(n�2271) P

Demographics

Age, y* 67.1 (59.9, 74.5) 68.2 (60.7, 76.0) �0.001

Female sex. % 30.6 34.3 0.001

Region, % �0.001

North America 20.6 60.4

Western Europe 48.0 17.7

Eastern Europe 11.4 9.1

Middle East/Africa/Asia-Pacific 19.9 12.8

Race, % �0.001

White 88.9 88.9

Black 1.8 6.4

Asian 8.9 3.2

Other 0.3 1.5

Clinical characteristics

Weight, kg* 79.0 (69.0, 90.0) 81.0 (70.0, 94.0) �0.001

Height, cm* 170 (163, 176) 170 (163, 178) 0.002

Diabetes mellitus, % 29.4 32.4 0.006

Hypertension, % 70.2 73.7 0.001

Dyslipidemia, % 57.1 59.9 0.018

Previous myocardial infarction, % 26.9 29.2 0.037

Previous PCI, % 24.9 24.0 0.378

Previous CABG. % 12.5 16.2 �0.001

Previous heart failure, % 11.8 11.9 0.915

Previous stroke, % 4.8 5.6 0.107

Peripheral vascular disease, % 10.1 9.4 0.344

Current smoker, % 26.5 27.4 0.36

TIMI risk score, % �0.001

0–2 17.4 13.9

3–4 48.0 48.8

�4 34.6 37.3

Presenting features

Killip class, %

I 89.7 87.5 0.071

II 8.4 9.9

III 1.7 2.0

IV 0.3 0.4

Admission heart rate, bpm* 76 (66, 88) 79 (67, 92) �0.001

Admission systolic BP, mm Hg* 143 (129, 160) 145 (130, 165) 0.002

Baseline creatinine clearance, mL/min* 74.5 (56.9, 96.5) 72.9 (53.7, 95.1) 0.011

Baseline hemoglobin, g/L* 14.1 (13.0, 15.1) 14.1 (12.9, 15.1) 0.905

*Values presented as median (25th and 75th percentile).
BP indicates blood pressure.
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reason, use of thienopyridines and glycoprotein IIb/IIIa in-
hibitors targets various levels of the hemostatic pathway and
can improve short- and long-term outcomes.

The benefit of upstream clopidogrel in ACS patients
treated with PCI was initially established by the Percutaneous
Coronary Intervention–Clopidogrel in Unstable angina to
Prevent Recurrent Events (PCI-CURE) and Clopidogrel for
the Reduction of Events During Observation (CREDO) stud-
ies, both of which showed that pre-PCI clopidogrel treatment
reduced cardiovascular event rates compared with placebo.6,7

In CREDO, patients who received clopidogrel at least 6 hours
before PCI had a 38.6% risk reduction compared with
patients treated later; the event curves started to diverge 3 to
4 days after randomization.7 Interestingly, although glycopro-
tein IIb/IIIa inhibitor use rates were low in this study, a
benefit of clopidogrel pretreatment was suggested only in
patients concomitantly receiving glycoprotein IIb/IIIa inhib-
itor (30% relative reduction, P�0.12). In the second Intra-
coronary Stenting and Antithrombotic Regimen: Rapid Early
Action for Coronary Treatment (ISAR-REACT 2) study,
ACS patients who received a 600-mg load of clopidogrel at
least 2 hours before PCI had a 25% reduction in risk of the
primary end point of death/MI/urgent target vessel revascu-
larization at 30 days with periprocedural glycoprotein IIb/IIIa
inhibitor use.8 These results did not vary with the duration of

clopidogrel pretreatment, but the possibility of a greater
benefit from glycoprotein IIb/IIIa inhibitor therapy had this
been started earlier (before coronary angiography and PCI)
could not be assessed in these studies.

In contrast, EARLY ACS found no significant differences
in ischemic outcomes between early versus delayed provi-
sional eptifibatide therapy among NSTE ACS patients ex-
pected to undergo an early invasive strategy.9 Our current
prespecified subgroup analysis found that the results of the
early eptifibatide versus delayed provisional use comparison
for the 96-hour end point of death/MI/RIUR/TBO did not
vary according to intended or actual use of upstream clopi-
dogrel versus no intended or actual upstream use. However,
despite limitations of power in the subgroup analyses, we
found that early clopidogrel initiation may be associated with
lower 30-day ischemic risk. Early eptifibatide use was asso-
ciated with increased bleeding risk regardless of upstream
clopidogrel treatment.

Patterns of Clopidogrel Use
In EARLY ACS, the decision for upstream clopidogrel use
was not randomized. Clopidogrel-treated patients were
younger with fewer cardiovascular risk factors (lower TIMI
risk score), reflecting patients who were less likely to have
multivessel coronary disease by angiography and who sub-
sequently were less likely to require surgical revasculariza-
tion. In this large international study, regional variability in
practice patterns was apparent, as has been observed in other
geographically diverse studies,15,16 and is attributed to differ-
ences in patient characteristics, provider preferences, and
treatment cultures. Notably, North American sites were more
likely to defer the decision on clopidogrel use until after
angiography compared with sites elsewhere. Consistent with
registry findings, there was also significant heterogeneity in
clopidogrel loading.17 Although guidelines recommend at
least a 300-mg loading dose, 11% of patients who were not
already receiving clopidogrel prior to randomization were
initiated on clopidogrel without a loading dose.

Upstream Clopidogrel and Treatment Effect With
Early Versus Delayed Provisional Eptifibatide
Glycoprotein IIb/IIIa inhibitors block the final common
pathway to platelet aggregation by preventing fibrinogen
cross-linking on the activated platelet cell surface. A syner-
gistic effect between glycoprotein IIb/IIIa inhibitors and

Table 3. Efficacy and Safety Event Rates According to Randomized Treatment and Intended Clopidogrel Use Strata

Upstream Clopidogrel Use No Upstream Clopidogrel Use

Early
Eptifibatide,

n/N (%)

Delayed
Provisional,

n/N (%)
Adjusted

OR (95% CI)

Early
Eptifibatide,

n/N (%)

Delayed
Provisional,

n/N (%)
Adjusted

OR (95% CI)

Death/MI/RIUR/TBO at 96 hours, n/N (%) 302/3443 (8.8) 324/3452 (9.4) 0.93 (0.76, 1.10) 120/1157 (10.4) 125/1114 (11.2%) 0.94 (0.72, 1.22)

Death/MI at 30 days 348/3443 (10.1) 406/3452 (11.8) 0.85 (0.73, 0.99) 152/1157 (13.1) 143/1114 (12.8) 1.02 (0.80, 1.30)

In-hospital TIMI major bleeding 75/3371 (2.2) 48/3393 (1.4) 1.54 (1.07, 2.24) 39/1140 (3.4) 31/1100 (2.8) 1.13 (0.69, 1.84)

In-hospital GUSTO severe bleeding/
transfusion

245/3386 (7.2) 203/3397 (6.0) 1.41 (1.07, 1.87) 152/1135 (13.4) 102/1097 (9.3) 1.26 (1.03, 1.54)

In-hospital transfusion 235/3419 (6.8) 196/3431 (5.7) 1.38 (1.04, 1.83) 150/1149 (13.1) 102/1108 (9.2) 1.23 (1.01, 1.51)

Figure 1. Adjusted risks according to intended clopidogrel use
strata for early routine versus delayed provisional eptifibatide
use among NSTE ACS patients undergoing coronary angiogra-
phy. The end point of death/MI/RIUR/TBO at 96 hours was
adjusted for troponin positivity, ST-segment changes on the
qualifying event ECG, age, heart rate, diastolic blood pressure,
and estimated creatinine clearance determined by the Cockroft-
Gault method. The end point of death/MI at 30 days was
adjusted for troponin positivity, ST-segment ECG changes, Killip
class, age, estimated creatinine clearance, weight, and history
of peripheral vascular disease.
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clopidogrel might be considered because clopidogrel targets
the more-upstream P2Y12 receptor, thereby inhibiting ADP-
dependent stimulation of glycoprotein IIb/IIIa receptor
expression.18,19

Early eptifibatide use was not associated with treatment
benefit at 96 hours, regardless of upstream clopidogrel use. In
contrast, a significant reduction in 30-day death/MI was ob-
served with early eptifibatide use among patients treated with
upstream clopidogrel. Although the P value for the interaction
term for upstream clopidogrel treatment � randomized treat-
ment was not statistically significant for either intended up-
stream use or actual use, the interaction term for actual use was
nearly nominally significant (Pinteraction�0.058) in the setting of
an underpowered subgroup analysis. These results suggest a

potential effect of early combined treatment that is manifest
well beyond the actual eptifibatide treatment period.

Previous studies have demonstrated a sustained state of
platelet hyperreactivity months after an ACS event that
contributes to the risk of recurrent ischemic events.20 Further-
more, 15% to 30% of clopidogrel-treated patients have
insufficient levels of platelet inhibition after clopidogrel
loading,21 which has been associated with higher risk of
thromboembolic events such as MI, stent thrombosis, and
cardiovascular death.22–24 One might postulate that the ro-
bustness of acute platelet activation defines, in part, the
magnitude of long-term reactivity. As glycoprotein IIb/IIIa
inhibitors have rapid onset and result in a high level of
platelet inhibition,25 early use with clopidogrel may substan-
tially lower both acute and sustained levels of platelet
reactivity (more than either agent alone) and synergistically

Figure 2. Event curves comparing early
routine with delayed provisional eptifi-
batide use among NSTE ACS patients
undergoing coronary angiography (A)
with a declared intent for upstream clo-
pidogrel treatment and (B) without a
declared intent for upstream clopidogrel
treatment.

Figure 3. Adjusted risks according to intended clopidogrel use
strata for early routine compared with delayed, provisional eptifi-
batide use among NSTE ACS patients undergoing coronary
angiography. The composite bleeding and transfusion end
points were adjusted for baseline hemoglobin, baseline hemato-
crit, white blood cell count, serum creatinine, qualifying event
ST-segment changes on ECG, sex, heart rate, Killip class, posi-
tive cardiac markers, prior angina, age, age by sex interactions,
and age by Killip class interactions. The transfusion end point
was adjusted for age, baseline hemoglobin, white blood cell
count, baseline hematocrit, time from presentation to random-
ization, Killip class, heart rate, and creatinine clearance; for TIMI
major bleeding we adjusted for age, prior angina, weight, heart
rate, qualifying event ST-segment changes on ECG, study drug
received, and age by treatment interaction.

Table 4. Treatment Effect for Early Eptifibatide Versus
Delayed Provisional Eptifibatide Stratified by Actual Upstream
Clopidogrel Use Strata

Variable

Adjusted OR (95% CI)

Actual Upstream
Clopidogrel

Actual
No-Upstream
Clopidogrel

Interaction
P Value

Ischemic end points

Death/MI/RIUR/
TBO at 96 hours

0.88 (0.75, 1.04) 1.10 (0.84, 1.45) 0.165

Death/MI at 30
days

0.83 (0.71, 0.97) 1.11 (0.86, 1.43) 0.058

Safety end points

In-hospital TIMI
major bleeding

1.44 (1.01, 2.07) 1.26 (0.76, 2.11) 0.67

In-hospital
GUSTO severe
bleeding/
transfusion

1.26 (1.03, 1.53) 1.42 (1.07, 1.88) 0.50

In-hospital
transfusion

1.39 (1.05, 1.85) 1.22 (1.00, 1.50) 0.471
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reduce long-term risks of cardiovascular events. In contrast,
more potent and consistent oral platelet inhibition with agents
such as prasugrel would not be expected to and did not show
any significant interaction with glycoprotein IIb/IIIa inhibitor
use (Pinteraction�0.83).26 Randomized clinical trials with lon-
gitudinal follow-up are needed to test the hypothesis, partic-
ularly to address the question of the best first agent to choose
for patients expected to undergo early invasive management.
Interestingly, although earlier studies showed a benefit of
glycoprotein IIb/IIIa inhibition in the absence of clopi-
dogrel,27,28 in the present analysis, benefit was not observed
among patients without clopidogrel pretreatment. This may in
part reflect differences in the study population compared with
earlier trials. Despite higher-risk patient profiles (median age
67 versus 64 years, prevalence of diabetes mellitus 31%
versus 23%, creatine kinase–MB positive in 63% versus
46%), event rates were lower in EARLY ACS compared with
Platelet Glycoprotein IIb/IIIa in Unstable Angina: Receptor
Suppression Using Integrilin Therapy (PURSUIT) In Up-
stream Clopidogrel and Treatment Effect With Early Versus
Delayed Provisional Eptifibatide, third paragraph, please
confirm expansions of PURSUIT and PRISM-PLUS. trial
(30-day death/MI rate 11% versus 15%). This difference may
also be attributed to differences in treatment intensity be-
tween EARLY ACS and earlier studies: a shorter duration of
glycoprotein IIb/IIIa inhibitor infusion (median 36 hours in
EARLY ACS versus 72 hours in PURSUIT), as well as
earlier revascularization (median 21.4 hours after randomiza-
tion in EARLY ACS versus 48 to 96 hours in the Platelet
Receptor Inhibition in Ischemic Syndrome Management in
Patients Limited by Unstable Signs and Symptoms [PRISM-
PLUS] trial). Finally, in these earlier studies, only subgroups
of the overall trial population underwent coronary angiogra-
phy, and upstream clopidogrel was not available during the
time of conduct of these trials.

Early glycoprotein IIb/IIIa inhibitor use was associated
with increased bleeding, a risk that was slightly accentuated
by the addition of clopidogrel. For this reason, further
investigation is needed to identify the subgroup likely to
benefit from more intensive platelet inhibition without a
significant excess in bleeding risk. Ongoing studies are
examining clinical and laboratory risk factors that may aid in
stratifying ischemic and bleeding risks in these ACS
patients.29,30

Study Limitations
This analysis compared the effects of a randomized treatment
within subgroups, but in EARLY ACS this limitation was
attenuated by the randomization scheme that stratified by
declared intention of upstream clopidogrel use with the result
that clopidogrel stratum is a proper, prespecified subgroup.
Still, regional differences were apparent in clopidogrel treat-
ment patterns. Because of the high degree of confounding
between clopidogrel use and geographic region, it was not
possible to adjust for region in the multivariable models.
Second, patients randomized into clinical trials represent a
unique cohort of patients whose clinical characteristics,
treatment, and outcomes may not always reflect actual
clinical practice (eg, shorter delays to angiography). How-

ever, with regard to time to angiography, the EARLY ACS
cohort was remarkably similar to both the Can Rapid Risk
Stratification of Unstable Angina Patients Suppress Adverse
Outcomes With Early Implementation of the ACC/AHA
Guidelines (CRUSADE) and Global Registry of Acute Cor-
onary Events (GRACE) observations of practice, and
EARLY ACS patients were selected to reflect high-risk
populations including patients of older age and with 84%
troponin positivity.9,31,32 Third, use of clopidogrel �24 hours
before randomization was not captured in the EARLY ACS
case report form; thus, we were unable to assess the influence
of long-term prior use with outcomes. Because of the small
number of patients, this analysis cannot offer insight into the
effect of clopidogrel initiation within 12 hours of angiogra-
phy. Finally, the power to detect interactions in this study is
limited. For example, the reduction in 30-day death/MI risk
with early eptifibatide use was statistically significant both
among patients with a declared intent for upstream clopi-
dogrel use and among patients actually pretreated with
clopidogrel. However, the interaction term between upstream
clopidogrel use and randomized treatment assignment did not
quite reach statistical significance; thus, these results are
hypothesis-generating and need to be confirmed in future
studies.

Conclusions
Among patients undergoing coronary angiography for NSTE
ACS, early preprocedure use of eptifibatide did not improve
short-term ischemic outcomes but may be associated with a
reduction in 30-day ischemic risk after upstream treatment
with clopidogrel. The addition of clopidogrel accentuated
bleeding risks associated with early eptifibatide use. These
findings lend support to the concept of enhanced value for
additive antiplatelet therapies, and future investigations are
needed to identify those patients who may benefit from more
intensive platelet inhibition without a significant excess in
bleeding risk.
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CLINICAL PERSPECTIVE
In the Early Glycoprotein IIb/IIIa Inhibition in Patients with Non–ST-Segment Elevation Acute Coronary Syndrome
(EARLY ACS) trial, routine early eptifibatide before angiography was not superior to delayed provisional use during
percutaneous coronary intervention but led to more bleeding. The efficacy and safety of early eptifibatide in the setting of
upstream clopidogrel use is unknown. In this study of 9166 non–ST-segment elevation acute coronary syndrome patients
who underwent coronary angiography in the EARLY ACS trial, we found that early preprocedure use of eptifibatide did
not improve short-term ischemic outcomes but may be associated with a reduction in 30-day ischemic risk after upstream
treatment with clopidogrel. The addition of clopidogrel accentuated bleeding risks associated with early eptifibatide use.
These findings lend support to the concept of enhanced value for additive antiplatelet therapies, and future investigations
are needed to identify those patients who may benefit from more intensive platelet inhibition without a significant excess
in bleeding risk.
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