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Background

 

Aggregation of platelets is the path-
ophysiologic basis of the acute coronary syndromes.
Eptifibatide, a synthetic cyclic heptapeptide, is a se-
lective high-affinity inhibitor of the platelet glycopro-
tein IIb/IIIa receptor, which is involved in platelet ag-
gregation. We tested the hypothesis that inhibition
of platelet aggregation with eptifibatide would have
an incremental benefit beyond that of heparin and
aspirin in reducing the frequency of adverse out-
comes in patients with acute coronary syndromes
who did not have persistent ST-segment elevation.

 

Methods

 

Patients who had presented with ische-
mic chest pain within the previous 24 hours and who
had either electrocardiographic changes indicative
of ischemia (but not persistent ST-segment eleva-
tion) or high serum concentrations of creatine kinase
MB isoenzymes were enrolled in the study. They
were randomly assigned, in a double-blind manner,
to receive a bolus and infusion of either eptifibatide
or placebo, in addition to standard therapy, for up to
72 hours (or up to 96 hours, if coronary intervention
was performed near the end of the 72-hour period).
The primary end point was a composite of death and
nonfatal myocardial infarction occurring up to 30
days after the index event. 

 

Results

 

A total of 10,948 patients were enrolled
between November 1995 and January 1997. As com-
pared with the placebo group, the eptifibatide group
had a 1.5 percent absolute reduction in the incidence
of the primary end point (14.2 percent, vs. 15.7 per-
cent in the placebo group; P=0.04). The benefit was
apparent by 96 hours and persisted through 30 days.
The effect was consistent in most major subgroups
except for women (odds ratios for death or nonfatal
myocardial infarction, 0.8 [95 percent confidence
interval, 0.7 to 0.9] in men, and 1.1 [0.9 to 1.3] in
women). Bleeding was more common in the epti-
fibatide group, although there was no increase in the
incidence of hemorrhagic stroke.

 

Conclusions

 

Inhibition of platelet aggregation
with eptifibatide reduced the incidence of the com-
posite end point of death or nonfatal myocardial in-
farction in patients with acute coronary syndromes
who did not have persistent ST-segment elevation.
(N Engl J Med 1998;339:436-43.)
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CUTE coronary syndromes, including
acute myocardial infarction and unstable
angina, result from the disruption of ath-
erosclerotic plaque, leading to intracoro-

nary thrombus formation with aggregated platelets
within a fibrin mesh.

 

1

 

 Standard therapy includes as-
pirin and heparin. Six randomized clinical trials

 

2-7

 

have shown that platelet glycoprotein IIb/IIIa re-
ceptor inhibitors,

 

8-10

 

 given in addition to heparin
and aspirin, reduce ischemic complications of percu-
taneous revascularization, particularly among pa-
tients with unstable angina.

 

4,11-13

 

 
Eptifibatide (Integrilin, COR Therapeutics, South

San Francisco, Calif.), a synthetic cyclic heptapeptide,
is a selective high-affinity inhibitor of the platelet gly-
coprotein IIb/IIIa receptor. It produces dose-depend-
ent ex vivo inhibition of platelet aggregation

 

14-16

 

 and
reduces the frequency of acute ischemic complica-
tions of percutaneous coronary revascularization.

 

3

 

 A
dose-finding study in patients with unstable angina
demonstrated a reduction in ischemia detected by
Holter monitoring among those given eptifibatide.

 

17

 

 
We undertook the Platelet Glycoprotein IIb/IIIa

in Unstable Angina: Receptor Suppression Using In-
tegrilin Therapy (PURSUIT) Trial to test the hy-
pothesis that inhibition of platelet aggregation with
eptifibatide has an incremental clinical benefit be-
yond that of heparin and aspirin in reducing the in-
cidence of adverse outcomes in patients with acute
coronary syndromes who do not have persistent
ST-segment elevation. Unlike other studies of patients
with unstable angina, in which the highly selected
nature of the study populations forced clinicians to
extrapolate results to the broader range of patients
seen in clinical practice, our trial was designed so that
the circumstances of treatment closely resembled
clinical practice. The expectations that there would
be prognostic uncertainty in this population and
that the risk of events would be highest in the early
hours of the study led us to follow a strategy of
using empirical therapy as early as possible after the
occurrence of chest pain, rather than waiting for a

A
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decision about whether to perform coronary revas-
cularization.

 

METHODS

 

Patients

 

Patients presenting to any of 726 participating hospitals in 28
countries with symptoms of ischemic chest pain at rest, lasting 10
minutes or longer, within the previous 24 hours were eligible for
randomization. They had to have transient ST-segment elevation
of more than 0.5 mm, transient or persistent ST-segment depres-
sion of more than 0.5 mm, T-wave inversion of more than 1 mm
within 12 hours before or after chest pain, or a serum concentra-
tion of creatine kinase MB isoenzyme (CK-MB) that was above
the upper limit of normal for the hospitals where they were eval-
uated.

 

18

 

 Criteria for exclusion included persistent ST-segment el-
evation of more than 1 mm, active bleeding or a history of bleed-
ing diathesis, gastrointestinal or genitourinary bleeding within
30 days before enrollment, systolic blood pressure above 200
mm Hg or diastolic blood pressure above 110 mm Hg, a history
of major surgery within the previous 6 weeks, a history of non-
hemorrhagic stroke within the previous 30 days or any history of
hemorrhagic stroke, renal failure, pregnancy, the planned admin-
istration of a platelet glycoprotein IIb/IIIa receptor inhibitor or
thrombolytic agent, or the receipt of thrombolytic therapy within
the previous 24 hours.

 

Randomization and Treatment

 

Randomization was performed, in a double-blind manner, by
coordinating centers in the United States or the Netherlands. Pa-
tients were assigned to receive eptifibatide (a bolus dose of 180
µg per kilogram of body weight, followed by an infusion of 1.3
µg per kilogram per minute, or a bolus dose of 180 µg per kilo-
gram followed by an infusion of 2.0 µg per kilogram per minute)
or a bolus and infusion of placebo. Both eptifibatide regimens
were expected, once a steady state was achieved, to provide plas-
ma concentrations 1.5 to 2.0 times the plasma concentration
needed to reach the 80 percent inhibitory concentration of epti-
fibatide (the concentration that inhibits 80 percent of platelets)
as measured ex vivo.

 

16

 

 
The study drug was to be infused until discharge from the hos-

pital or for 72 hours, whichever came first. If a coronary inter-
vention was performed near the end of the 72-hour infusion pe-
riod, the infusion could be continued for an additional 24 hours
(total, 96 hours). Cardiac catheterization and percutaneous or
surgical revascularization were performed at the discretion of the
treating physicians.

Because this was the first large-scale study of higher doses of
eptifibatide than those previously used, it was specified in the
protocol that the study would be stopped in the lower-dose
group after the independent data safety and monitoring commit-
tee had conducted an interim review of safety data, provided the
higher dose had an acceptable safety profile. After 3218 patients
had been randomly assigned to treatment groups, the committee
recommended dropping the lower dose.

 

Concomitant Medications

 

All patients received aspirin (80 to 325 mg per day) at the dis-
cretion of the treating physicians. Patients who were allergic to or
intolerant of aspirin could receive ticlopidine. Intravenous or sub-
cutaneous heparin was recommended. Intravenous heparin was to
be given as a bolus dose of 5000 U, followed by an infusion at a
rate of 1000 U per hour, with the activated partial-thromboplas-
tin time maintained in the range of 50 to 70 seconds. For patients
weighing less than 70 kg, lower doses were recommended.

 

19

 

 Dur-
ing the infusion of eptifibatide, thrombolytic therapy and other
inhibitors of the platelet glycoprotein IIb/IIIa receptor could not
be administered. Decisions regarding treatment with other anti-
ischemic medications were made by the treating physicians.

 

Efficacy-Related End Points

 

The primary end point with respect to efficacy was a composite
of death from any cause or nonfatal myocardial infarction at 30
days. Suspected infarctions were evaluated by a masked clinical-
events committee. Myocardial infarction within 18 hours after en-
rollment was diagnosed on the basis of ischemic chest pain and
new ST-segment elevation in at least two contiguous leads and
lasting for 30 minutes. After 18 hours, myocardial infarction was
considered to have occurred if there was a new or repeated eleva-
tion of the CK-MB fraction above the upper limit of normal (or
if the serum total creatine kinase concentration was more than
two times the upper limit of normal, in the case of unavailable
CK-MB values) or if there were new Q waves in two electrocar-
diographic leads. For patients undergoing percutaneous revascu-
larization, a myocardial infarction after the procedure was identi-
fied on the basis of an elevation of the CK-MB fraction to three
or more times the upper limit of normal or by the appearance of
new Q waves. The diagnosis of myocardial infarction after coro-
nary bypass required an elevation of the CK-MB fraction to five
or more times the upper limit of normal or new Q waves.

 

20

 

 In-
vestigators at the individual sites were also asked to determine
whether an infarction had occurred.

Secondary end points included mortality from all causes within
30 days after the index event, a first or recurrent myocardial in-
farction within 30 days, the composite end point (death or non-
fatal myocardial infarction) at 96 hours and 7 days, and measures
of the safety and efficacy of treatment in patients undergoing per-
cutaneous revascularization.

 

Safety-Related End Points

 

Two scales of severity were used to classify bleeding complica-
tions. The scale from the Global Utilization of Streptokinase and
Tissue Plasminogen Activator for Occluded Coronary Arteries
(GUSTO) trial,

 

21

 

 on which complications are scored as mild,
moderate, severe, or life-threatening, was used for classification by
the study-site investigators. Severe or life-threatening bleeding
was defined as intracranial hemorrhage or bleeding that caused
hemodynamic compromise and required intervention. Moderate
bleeding was defined as bleeding that required blood transfusion
in the absence of hemodynamic compromise. The scale from the
Thrombolysis in Myocardial Infarction (TIMI) trial,

 

22

 

 on which
complications are categorized as major or minor, was used to clas-
sify bleeding complications on the basis of laboratory measure-
ments. Major bleeding was defined as intracranial hemorrhage or
bleeding associated with a drop of 15 percentage points or more
in the hematocrit or of 5 g per deciliter or more in the hemoglo-
bin concentration. Minor bleeding was defined as observed blood
loss and a drop of more than 10 percentage points in the hema-
tocrit or of 3 g per deciliter or more in the hemoglobin concen-
tration; if no bleeding site was identifiable, a drop of 12 percent-
age points or more in the hematocrit or of 4 g per deciliter or
more in the hemoglobin concentration was considered to indicate
minor bleeding.

Neurologic evaluation and brain imaging with computed to-
mography or magnetic resonance imaging were recommended in
cases of suspected stroke. Copies of reports on neurologic con-
sultations and radiology and autopsy reports were obtained in all
cases of suspected stroke for review and classification by the clin-
ical-events committee, which included three neurologists. Strokes
were classified as hemorrhagic, ischemic, or ischemic with hem-
orrhagic conversion.

Platelet counts were performed at base line and then daily dur-
ing the study-drug infusion. Additional counts were obtained ac-
cording to the local standard of care. A platelet count of less than
100,000 per cubic millimeter or a nadir below 50 percent of the
base-line value was considered evidence of thrombocytopenia.
Serious thrombocytopenia was defined by a nadir platelet count
below 50,000 per cubic millimeter and profound thrombocyto-
penia by a count below 20,000 per cubic millimeter.
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Statistical Analysis

 

The necessary sample size was estimated for the comparison
between the 30-day incidence of the composite end point of
death or nonfatal myocardial infarction in the eptifibatide group
and that in the placebo group. The sample size was adjusted for
four analyses, including the final analysis, with monitoring
boundaries in the spirit of the O’Brien–Fleming rule but with
early rejection of either the null or the alternative hypothesis.

 

24

 

 A
sample consisting of 9382 patients in the two groups would pro-
vide the study with 80 percent power to detect a reduction of 20
percent (or an absolute difference of 1.7 percent) in the 30-day
incidence of the composite end point, assuming an event rate of
8.5 percent in the placebo group.

Values for continuous variables are presented as medians with
interquartile ranges (25th and 75th percentiles), and those for di-
chotomous variables as frequencies. The primary analysis of effi-
cacy included all patients randomly assigned to groups and was
conducted on an intention-to-treat basis with use of Pearson’s
chi-square test. On the basis of the sequential monitoring proce-
dure described above, the significance level for the primary end
point was 0.05. To characterize the time course of events in the
two groups, the cumulative event rate over time was estimated
with the product-limit (Kaplan–Meier) method, with the time to
the first event of the composite end point used as the outcome
variable. Primary comparisons of safety-related outcomes were
made among patients as treated in order to provide the most con-
servative estimate of the safety of eptifibatide.

 

RESULTS

 

Patients

 

A total of 10,948 patients were randomly assigned
to the study groups between November 1995 and
January 1997: 1487 patients to the low-dose epti-
fibatide group, 4722 to the high-dose eptifibatide
group, and 4739 to the placebo group. Data are pre-
sented in detail for the primary comparison groups,
those assigned to receive high-dose eptifibatide (a
bolus dose of 180 µg per kilogram, followed by an
infusion of 2.0 µg per kilogram per minute) or pla-
cebo. In comparisons with the placebo group, the
high-dose eptifibatide group is referred to simply as
the eptifibatide group. 

The base-line characteristics of the patients are
shown in Table 1. The index episode was classified
as a myocardial infarction in 45.1 percent of the pa-
tients in the eptifibatide group and in 46.2 percent
of those in the placebo group. Approximately 65
percent of the patients had angina at rest in the six
weeks before enrollment; approximately 21 percent
had undergone either percutaneous revascularization
or bypass grafting.

Patients were enrolled a median of 11 hours after
the onset of symptoms. The study drug was infused
for a median of 72 hours in both groups but was dis-
continued before 72 hours in a greater percentage of
patients in the eptifibatide group than in the placebo
group (38.1 percent vs. 33.7 percent, P<0.001).
The main reason for the discontinuation of the study
drug before 72 hours in both groups was early dis-
charge from the hospital (18.6 percent of patients
were discharged before 72 hours); additional reasons
were bleeding in the eptifibatide group (in 8.0 percent

of the patients, as compared with 1.0 percent in the
placebo group; P<0.001) and the need for coronary
bypass surgery in the placebo group (12.7 percent,
as compared with 10.8 percent in the eptifibatide
group). Aspirin was given to 93.0 percent of pa-
tients, and heparin was given to 89.8 percent for a
median of 76 hours during hospitalization. The me-
dian activated partial-thromboplastin times among
patients receiving heparin were similar (55 seconds
for the eptifibatide group [interquartile range, 44 to
68] and 54 seconds for the placebo group [inter-
quartile range, 44 to 67]).

Cardiac catheterization was performed after ran-

 

*All patients randomly assigned to receive the higher dose
of eptifibatide or placebo are included. CAD denotes cor-
onary artery disease, CHF congestive heart failure, PTCA
percutaneous transluminal coronary angioplasty, CABG cor-
onary-artery bypass graft surgery, and ECG electrocardi-
ogram.

†Patients could have more than one finding.
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(N=4722)

P

 

LACEBO

 

 
G

 

ROUP

 

(N=4739)

 

Age (yr)
Median
Interquartile range

64
55–71

64
55–71

Female sex (%) 34.9 36.1

White race (%) 88.8 88.9

Weight (kg)
Median 
Interquartile range

78.0
68.5–88.0

78.1
69.0–88.0

Height (cm)
Median 
Interquartile range

170.0
162.6–175.3

170.0
162.6–176.0

Systolic blood pressure 
(mm Hg)

Median 
Interquartile range

130
116–145

130
116–145

Heart rate (beats/min)
Median 
Interquartile range

72
62–80

71
63–80

Hypertension (%) 55.3 55.5

Diabetes mellitus (%) 22.2 23.5

Current smoking (%) 29.2 27.7

Hypercholesterolemia (%) 41.4 42.3

Family history of CAD (%) 35.2 35.8

Prior myocardial infarction (%) 32.0 32.9

History of CHF (%) 11.1 11.0

Prior PTCA (%) 12.8 12.9

Prior CABG (%) 12.0 12.0

Angina at rest (in previous 
6 wk) (%)

65.4 64.1

Findings on qualifying 
ECG (%)†

ST-segment depression
ST-segment elevation
T-wave inversion
None of these findings

49.8
13.7
51.6
7.6

50.2
13.8
50.0
8.1
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domization in 59.0 percent of patients assigned to
receive eptifibatide and 59.9 percent of those as-
signed to receive placebo. Percutaneous revascular-
ization and bypass grafting were performed slightly
less frequently in patients receiving eptifibatide than
in the placebo group (23.3 percent vs. 24.8 percent
and 13.9 percent vs. 14.3 percent, respectively). Ap-
proximately 50 percent of patients undergoing per-
cutaneous revascularization had a stent implanted.
There were wide regional variations in the frequency
of cardiac procedures with catheterization, as fol-
lows: 79 percent in North America, 58 percent in
Western Europe, 46 percent in Latin America, and
20 percent in Eastern Europe.

 

Efficacy-Related End Points

 

The frequency of the composite end point at 96
hours, 7 days, and 30 days is shown in Table 2 and
Figure 1. Treatment with eptifibatide was associated
with a significant reduction in the incidence of death
or myocardial infarction at each time point. The 1.5
percent absolute reduction in the frequency of the
composite end point was reached by 4 days and
maintained for 30 days without attenuation or am-
plification. On the basis of the frequency of nonfatal
infarction (one component of the composite efficacy
end point) as determined by the investigators at the
study sites, eptifibatide had a consistent and highly
significant benefit at all time points; at 30 days, the
incidence of the composite end point was 8.1 per-
cent in the eptifibatide group, as compared with
10.0 percent in the placebo group (P=0.001).

For patients undergoing percutaneous revascular-
ization within 72 hours after randomization, there
was a 31 percent reduction in the incidence of the
composite end point of death or nonfatal myocardial

infarction at 30 days among those treated with epti-
fibatide, as compared with placebo (11.6 percent vs.
16.7 percent, P=0.01); there was a 7 percent reduc-
tion among patients who did not undergo early revas-
cularization (14.5 percent vs. 15.6 percent, P=0.23).
Eptifibatide reduced the frequency of the composite
end point before and after the procedure among
those patients who underwent early revasculariza-
tion (Table 3).

The incidence of the composite end point at 30
days among patients in the original three study groups
who were enrolled and treated before the low-dose
eptifibatide group was discontinued was 13.4 percent
for the low-dose eptifibatide group, 13.1 percent for
the high-dose eptifibatide group, and 13.5 percent
for the placebo group. Since only 3218 patients had
been enrolled when the low-dose treatment group
was discontinued, the study had inadequate statistical
power for inferences to be made regarding the effi-
cacy of eptifibatide at this dosage.

Figure 2 shows the odds ratios for death or non-
fatal myocardial infarction in various subgroups, in-
cluding those defined by geographic region. The
point estimate of the treatment effect consistently
favored eptifibatide in all major subgroups except
women (odds ratio for women, 1.10; 95 percent
confidence interval, 0.91 to 1.34). The observed treat-
ment effect varied among geographic regions, with
the greatest benefit observed among North Ameri-
can patients. Among both men and women in
North America, there was a benefit associated with
treatment with eptifibatide (incidence of the com-
posite end point: among men, 16.2 percent in the
placebo group vs. 12.4 percent in the eptifibatide
group; P=0.006; among women, 12.9 percent vs.
10.6 percent, respectively; P=0.19).

 

*All patients randomly assigned to receive the higher dose of eptifibatide
or placebo are included.
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percent 

 

96 Hours
Death
Myocardial infarction
Death or nonfatal myocardial infarction

0.9
7.1
7.6

1.2
8.3
9.1

0.11
0.03
0.01

7 Days
Death
Myocardial infarction
Death or nonfatal myocardial infarction

1.5
9.3

10.1

2.0
10.4
11.6

0.05
0.08
0.02

30 Days
Death
Myocardial infarction
Death or nonfatal myocardial infarction

3.5
12.6
14.2

3.7
13.5
15.7

0.53
0.14
0.04

 

Figure 1.

 

 Kaplan–Meier Curves Showing the Incidence of Death
or Nonfatal Myocardial Infarction at 30 Days.
This analysis is based on end points as assessed by the central
clinical-events committee. The percentages shown are for the
incidence at 30 days.
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Safety-Related End Points

 

Bleeding was more common among patients treat-
ed with eptifibatide than among those receiving pla-
cebo (Table 4), and there were more red-cell transfu-
sions among the patients treated with eptifibatide
(11.6 percent vs. 9.2 percent; relative risk, 1.3; 95
percent confidence interval, 1.1 to 1.4). In most cases,
bleeding was mild and occurred at the femoral-access
site. Patients undergoing bypass surgery had increased

bleeding and accounted for approximately 80 percent
of the patients with major bleeding complications. Ep-
tifibatide did not further increase this risk of bleeding.

Strokes occurred with similar frequency in the two
groups (0.7 percent in the eptifibatide group and 0.8
percent in the placebo group, P=0.41). Most strokes
were cerebral infarctions; intracranial hemorrhage oc-
curred in only nine patients (five in the eptifibatide
group and four in the placebo group). There were
three primary hemorrhagic strokes in the eptifibatide
group and two in the placebo group. The incidence of
thrombocytopenia as defined in the protocol was sim-
ilar in the two groups (6.8 percent in the eptifibatide
group and 6.7 percent in the placebo group). More
eptifibatide-treated patients had profound thrombo-
cytopenia than was the case in the placebo group (0.2
percent vs.<0.1 percent; relative risk, 5.0; 95 percent
confidence interval, 1.3 to 32.4), although the ab-
solute number of patients was very small (nine pa-
tients in the eptifibatide group and two in the placebo
group).

 

DISCUSSION

 

In this multicenter trial, we found that eptifibatide
reduced the incidence of death or nonfatal myocar-
dial infarction at 30 days. The absolute 1.5 percent
reduction was achieved early during the drug infusion
and persisted through 30 days. Our analysis of patients
undergoing coronary revascularization was limited
by the fact that such intervention was performed at

 

*At 96 hours, 7 days, and 30 days the composite end point
includes death or nonfatal myocardial infarction occurring
after the percutaneous procedure. PTCA denotes percutane-
ous transluminal coronary angioplasty.
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Before PTCA 1.7 5.5 3.8 <0.001

96 hours 8.1 10.9 2.8 0.09

7 days 8.9 11.7 2.8 0.10

30 days 10.2 12.4 2.2 0.24

 

Figure 2.

 

 Odds Ratios for Death or Nonfatal Myocardial Infarction in Selected Subgroups of Patients.
The horizontal lines indicate 95 percent confidence intervals. DM denotes diabetes mellitus, MI myo-
cardial infarction, and CABG coronary-artery bypass graft surgery.
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the discretion of the treating physician and was thus
not subject to randomization. Notwithstanding this
limitation, eptifibatide reduced the incidence of the
composite end point in patients receiving medical
therapy, in patients assessed before and after coronary
revascularization (in the case of those undergoing
early revascularization), and during the study-drug
infusion. The use of eptifibatide was associated with
increased bleeding and a more frequent need for
transfusions. Moreover, although we observed a
beneficial effect of eptifibatide in men, the results in
women were less clear. 

Our study was designed to be a practice-based trial,
and patients were treated according to an array of
management strategies, with no protocol-mandated
strategy of catheterization and revascularization. Pa-
tients had typical acute chest pain syndromes, and the
distribution of cardiovascular risk factors was similar
to the distributions in other large studies of the same
type of patient.

 

25

 

 

 

Efficacy

 

The incidence of the primary end point was nearly
double that predicted on the basis of similar stud-
ies.

 

25,26

 

 This discrepancy may have reflected our se-
lection of patients with more severe disease as well
as our rigorous search for electrocardiographic and
laboratory data to establish and verify infarction or re-
infarction.

The benefit of eptifibatide was evident at 96
hours, as was expected given the biologic effect of
the drug. The maintenance of this benefit without
attenuation established the absence of a rebound
phenomenon up to 30 days. By contrast, some di-
rect thrombin inhibitors have shown a benefit of
similar magnitude during the drug infusion, but the
absolute benefit has diminished during follow-up.

 

27,28

 

 
Although the treatment effect was consistent

among most subgroups in this study, it differed be-
tween women and men. In women, the 95 percent
confidence interval is compatible with the existence
of no effect, a small beneficial effect, or a detrimen-
tal effect. Considerable caution must be exercised in
evaluating subgroups when there is inadequate pow-
er to make definitive statistical conclusions.

 

29

 

 No bi-
ologic explanation is apparent, since in women and
men enrolled in a substudy of platelet function, ep-
tifibatide therapy had similar antiplatelet effects. No
sex difference has been seen in other trials of epti-
fibatide.

 

3

 

 Furthermore, a treatment benefit was ob-
served in both women and men in North America
in our study. Differences in outcome according to
geographic region have been seen in other large, in-
ternational trials of cardiovascular therapy and are
related to differences in base-line characteristics as
well as in management.

 

30

 

 
As in other trials that have used an independent

adjudication process, the assessment of nonfatal myo-

cardial infarctions differed between the central adju-
dication panel and the investigators at the study
sites.

 

31

 

 More end-point events were identified and a
smaller absolute and relative benefit was observed
when events were identified centrally. The benefit of
treatment was apparent, however, whether end points
were identified centrally or by the investigators.

Because even asymptomatic enzymatic infarctions
have prognostic importance, especially after coronary
revascularization procedures,

 

32 great effort was ex-
pended to measure myocardial enzymes in patients
with suspected ischemic events and in those who un-
derwent revascularization. Trials of percutaneous re-
vascularization strategies have shown that even asymp-
tomatic myocardial infarctions detected on the basis of
cardiac-enzyme measurements in serum are associated
with adverse outcomes in the intermediate term (30
days) and the longer term (6 months to 1 year).33,34 

*TIMI denotes the Thrombolysis in Myocardial Infarction
trial, GUSTO the Global Utilization of Streptokinase and
t-PA for Occluded Coronary Arteries trial, and CABG coro-
nary-artery bypass graft surgery. The categories of bleeding
are defined in the Methods section.

†For bleeding according to the TIMI scale, the P value is
for the comparison between the percentage of patients with
major bleeding and those with minor bleeding, insignificant
bleeding, or none. For bleeding according to the GUSTO
scale, the P value is for the comparison between moderate
or severe bleeding and mild bleeding or none.

‡Since data were missing for some patients, not all per-
centages sum to 100.

TABLE 4. INCIDENCE OF BLEEDING DURING THE 
INITIAL HOSPITALIZATION BUT AFTER 

RANDOMIZATION, ACCORDING TO

TREATMENT RECEIVED.

CATEGORY OF BLEEDING*
EPTIFIBATIDE

(N=4679)
PLACEBO

(N=4696)
P

VALUE†

percent

All patients

TIMI scale‡
None or insignificant
Minor
Major

74.8
12.9
10.6

81.0
7.4
9.1 0.02

GUSTO scale
None 
Mild
Moderate
Severe

61.0
26.1
11.3
1.5

77.2
12.9

9.0
0.9 <0.001

Patients who did not
undergo CABG

TIMI scale‡
None or insignificant
Minor
Major

84.2
11.1
3.0

91.2
4.7
1.3 <0.001

GUSTO scale
None 
Mild
Moderate
Severe

68.8
26.0
4.1
1.1

87.6
10.4
1.7
0.3 <0.001
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Safety

As compared with placebo, eptifibatide was asso-
ciated with an increased risk of bleeding and a greater
need for blood transfusions. The increase in risk is
consistent with that associated with other accepted
therapies,19,25 especially considering the trade-off in
terms of reducing the risk of death or myocardial
necrosis. Most bleeding occurred at the femoral-access
site in patients undergoing cardiac procedures. There
was little bleeding in patients who did not undergo
revascularization. The risk of bleeding might be re-
duced by using lower doses of heparin; since this
was a blinded trial, adjustments to the dosage of
heparin did not take into account the concomitant
use of the platelet inhibitors. Whether lower doses
of heparin can be used in patients treated with epti-
fibatide is a matter for speculation, but the possibil-
ity is supported by the experience with patients
undergoing percutaneous revascularization.5,35 

There was no additional increase in bleeding among
the patients assigned to eptifibatide who were un-
dergoing bypass surgery, as compared with the pa-
tients given placebo. Considering that almost 16
percent of patients underwent bypass surgery within
30 days after randomization, this finding is reassur-
ing and consistent with the short half-life of epti-
fibatide and with experience in a study of abcixi-
mab.36 In this trial, as compared with other trials of
fibrinolytic agents or thrombin inhibitors at high
doses,37,38 there were fewer hemorrhagic strokes, and
there was no increased risk with eptifibatide.

Comparisons with Other Trials and Implications
for Practice

More than 30,000 patients have been enrolled in
large, randomized clinical trials comparing inhibi-
tion of the platelet glycoprotein IIb/IIIa receptor
with standard therapy in patients undergoing percu-
taneous coronary revascularization and those with
acute coronary syndromes who do not have ST-seg-
ment elevation.2-6,39-41 Although the magnitude of
benefit has varied, there has consistently been a re-
duction in the incidence of death and myocardial
infarction and the need for revascularization. In four
studies in which three different small-molecule in-
hibitors of the glycoprotein IIb/IIIa receptor were
used in patients with acute coronary syndromes but
without ST-segment elevation, the data have consis-
tently favored glycoprotein IIb/IIIa receptor inhibi-
tion over placebo.39-41 In our study, the apparently
moderate absolute reduction of 1.5 percent in the
incidence of death or nonfatal myocardial infarction
was achieved in a real-life setting and in patients who
were also being treated with aspirin, heparin, beta-
blockers, angiotensin-converting–enzyme inhibitors,
lipid-lowering therapy, coronary revascularization,
or a combination of these methods.

Supported by COR Therapeutics and Schering-Plough Research In-
stitute.

We are indebted to Penny Hodgson for her expert editorial as-
sistance.

APPENDIX

The participants in the Platelet Glycoprotein IIb/IIIa in Unstable An-
gina: Receptor Suppression Using Integrilin Therapy (PURSUIT) Trial
were as follows (a complete listing of investigators and coordinators can be
found on the World Wide Web at http://dcri.mc.duke.edu): Steering
Committee — E. Topol (chair); R. Califf (co-chair, North and South
America); M. Simoons (co-chair, Europe); R. Diaz and E. Paolasso, Ar-
gentina and Uruguay; W. Klein, Austria; J. Boland, Belgium; G. DeBacker,
Belgium; P. Armstrong, Canada; R. Corbalan, Chile; D. Isaza, Colombia;
P. Widimsky, Czech Republic; C. Urrutia, El Salvador; K. Luomanmäki,
Finland; A. Vahanian, France; K. Karsch, Germany; D. Cokkinos, G.
Karatasakis, and P. Toutouzas, Greece; M. Rodas, Guatemala; M. Keltai,
Hungary; S. Chierchia, Italy; E. Silva, Mexico; J. Erikssen, Norway; W.
Ruzyllo and J. Stepinska, Poland; V. da Gamma Ribeiro, Portugal; A.
Fernandez-Ortiz and C. Macaya, Spain; J. Goy, Switzerland; J. Deckers,
the Netherlands; A. Skene and R. Wilcox, United Kingdom; A. Guerci,
R. Harrington, J. Hochman, D. Holmes, N. Kleiman, S. Kopecky, K. Lee,
A. Lincoff, E. Ohman, and C. Pepine, United States; J. Isea, Venezuela;
Coordinating Center, Duke Clinical Research Institute, Durham, N.C.
— Clinical operations: R. Califf, R. Harrington, L.G. Berdan; Statistical
director: K. Lee; Administration: J. Melton, M. Scharenbroich; Clinical
events classification: K. Mahaffey, I. DeJong; Communications: A. Doll, P.
Hodgson; Coordinators: P. Allman, C. Ball, L. Guy, K. Hannan, D. Pagano;
Data management: J. Snapp; Lead monitor: L. Zillman; Pharmacy: M.
Pullium; Statistics: B. Weatherley, C. MacAuley, S. McNulty, R. Sparapani,
D. Beasley; Executive Coordinating Center, Cleveland Clinic Founda-
tion, Cleveland — E. Topol, A. Lincoff, V. Stosik, L. Konczos, D. Pass-
more; European Coordinating Center, Cardialysis Clinical Research
Management and Core Laboratories, Rotterdam, the Netherlands — Clin-
ical operations: M. Simoons, J. Deckers, P. Kint, J. Simons; Data manage-
ment: E. Nibbering, S. van Oosterom; Canadian Coordinating Center,
University of Alberta, Edmonton — P. Armstrong, S. Caouette, S. Martin;
United Kingdom Coordinating Center, Nottingham Clinical Trial Data
Center, Nottingham — A. Skene, R. Wilcox, E. Townsend; Clinical
Events Committee — R. Harrington, K. Mahaffey, M. Alberts, B. Chan-
dler, B. Crenshaw, C. Graffignino, C. Granger, N. Kleiman, K. Newby, B.
Tardiff; J. Alexander, K. Alexander, P. Amsterdam, R. Anderson, C. Bajzer,
G. Barness, C. Bruce, M. Cuffe, I. Dawson, Z. Dibbs, J.B. Durand, J. Er-
win, V. Guetta, M. Khan, N. Lakkis, D. Laskowitz, M. Madan, W. Mazur,
R. Migrino, J. Miller, M. Silver, W. Tan, M. Treuth, C. Tung; Data Mon-
itoring and Safety Committee — T. Ryan (chairman), Boston University
Medical Center; J. Alpert, University of Arizona Health Science Center;
G. Beller, University of Virginia Health Sciences Center; R.O. Bonow,
Northwestern University Medical School; B. Brundage, Harbor–UCLA
Medical School; L. Fisher, University of Washington; R. Hardy, University
of Texas School of Public Health; J. Meyer, II Medizinische Klinik Univer-
sity of Mainz, Mainz, Germany; COR Therapeutics, South San Francisco
— M. Kitt, D. Gretler, C. Homcy, T. Lorenz, J. Fulks, K. Cambouris;
Schering-Plough Research Institute, Kenilworth, N.J. — R. Spiegel, E.
Veltri, J. Spicehandler, J. Golando, L. Mellars, B. Rodda, M. Malone, R.
Ress; Principal investigators at the 25 sites enrolling the most patients
— G. Miller, Danville Regional Medical Center, United States; P. Nishan,
Moses Cone Memorial Hospital, United States; R. Spacek, Klinika FN
Kralovske Vinohrady, Czech Republic; A. Riba, Oakwood Hospital, United
States; H. Chandna, Michael Reese Hospital, United States; B. Semrad,
University Hospital Brno-Bohunice, Czech Republic; P. Widimsky, Fak.
Nemocnice Kralovske Vinohrady, Czech Republic; C. van der Zwaan,
Thoraxcenter, Dijkzigt AZ Rotterdam, the Netherlands; D. Drenning,
Huntsville Hospital, United States; T. Sandor, Hollos Jozsef County Hos-
pital, Kecskemet, Hungary; A. Malinski, Wojewodzki Szpital Zespolony,
Poland; W. Smits, Maasziekenhuis, the Netherlands; J. Griffin, Virginia
Beach General Hospital, United States; R. Harrington, Duke University
Medical Center, United States; A. Paraschos, Alamance Regional Medical
Center, United States; A. Vahanian, Hôpital Tenon, France; G.M. Jochem-
sen, Ziekenhuis De Tjongerschans, the Netherlands; R. Dijkgraaf, Zieken-
huis St. Jansdal, the Netherlands; M. Frey, Sarasota Memorial Hospital,
United States; H. Darius, J. Gutenberg University Medical Center, Ger-
many; J. Adgey, Royal Victoria Hospital, United Kingdom; J. Talley, John
L. McClellan Veterans Affairs Medical Center, United States; H.F. Baars,
Maria Hospital, the Netherlands; J. Seaworth, North East Baptist Hospital,
United States; J.M.C. van Hal, Streekziekenhuis Zevenaar, the Nether-
lands.
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