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ABSTRACT

Background When administered intravenously at
the time of percutaneous coronary revascularization,
glycoprotein llb/llla receptor antagonists decrease the
incidence of death and nonfatal myocardial infarc-
tion and the need for urgent revascularization. We
hypothesized that long-term administration of oral gly-
coprotein llb/llla antagonists, which block the aggre-
gation of platelets, might stabilize intravascular plaque
and prevent additional ischemic cardiac events.

Methods We conducted a prospective, double-blind
trial in which 7232 patients were randomly assigned
to receive 20 mg of oral xemilofiban or placebo 30 to
90 minutes before undergoing percutaneous coronary
revascularization, with maintenance doses of 10 or
20 mg of xemilofiban or placebo administered three
times daily for up to 182 days. There were two pri-
mary composite end points: one was death, nonfatal
myocardial infarction, or urgent revascularization at
182 days, and the other was death or nonfatal myo-
cardial infarction at 182 days.

Results Death, myocardial infarction, or urgent re-
vascularization occurred within 182 days in 324 pa-
tients who received placebo (Kaplan—-Meier cumula-
tive event rate, 13.5 percent), 332 who received 10 mg
of xemilofiban (13.9 percent, P=0.82 for the compar-
ison with placebo), and 306 who received 20 mg of
xemilofiban (12.7 percent, P=0.36 for the compari-
son with placebo). The incidence of death or myocar-
dial infarction was also similar in all three groups.
Clinically significant hemorrhagic complications and
thrombocytopenia were infrequent.

Conclusions The administration of the glycopro-
tein llb/llla antagonist xemilofiban before percuta-
neous coronary revascularization and for up to six
months thereafter does not significantly reduce the
incidence of important clinical end points. (N Engl J
Med 2000;342:1316-24.)
©2000, Massachusetts Medical Society.

HE activation and aggregation of platelets
are thought to be responsible for the de-
velopment of thrombi that lead to ische-
mic events after percutaneous transluminal
coronary revascularization (PTCR).! The aggregation
of platelets is mediated by the binding of fibrinogen
to the platelet glycoprotein 1Ib/I11Ia receptor.? Nu-
merous trials have demonstrated that the administra-
tion of intravenous glycoprotein IIb/Illa receptor
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antagonists immediately before and during the 24-
to-48-hour period after PTCR reduces the incidence
of death and myocardial infarction and the need for
urgent revascularization.*!5 The reduction in ische-
mic events persisted for 30 days or more in some
studies, but the benefit was derived from a reduction
in early ischemic events rather than from continued
prevention of new events. Since platelet activation per-
sists for up to 1 month after the onset of acute cor-
onary syndromes!¢ and since reocclusion may occur
for up to 21 days after the implantation of a stent,!”
long-term oral treatment with a glycoprotein-recep-
tor antagonist may have clinical value.

Current oral antithrombotic regimens for PTCR
have serious limitations. Although ticlopidine has been
widely used with aspirin to prevent thrombosis after
stent placement, the Food and Drug Administration
has not approved the use of the drug for this indi-
cation.!826 In addition, ticlopidine causes neutrope-
nia and thrombotic thrombocytopenic purpura,?’28
and restenosis within the stent remains a problem.29-32

The Evaluation of Oral Xemilofiban in Control-
ling Thrombotic Events (EXCITE) trial tested the
hypothesis that long-term oral administration of a
glycoprotein IIb/IIla receptor antagonist would pro-
vide sustained protection from death, myocardial in-
farction, and the need for urgent revascularization.

METHODS
Study Design

Our phase 3 trial was a double-blind, randomized, placebo-con-
trolled study conducted at 412 centers in North and South Amer-
ica, Europe, Israel, Australia, New Zealand, and South Africa. The
protocol for the trial has been described in detail elsewhere.33

Enroliment of Patients

Patients with angiographic evidence of clinically significant cor-
onary artery disease necessitating PTCR were eligible for the study.
Patients at high risk for ischemic events3* were sought in order to
maximize the event rate and thus increase the opportunity to
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demonstrate a therapeutic effect. Patients who had received abcix-
imab before PTCR were not eligible for enrollment.

The main exclusion criteria were a history of bleeding disorders
or active bleeding, thrombocytopenia (platelet count, <120,000
per cubic millimeter), coagulation-factor deficiency, uncontrolled
hypertension, major trauma or surgery within the previous three
months, thrombolytic treatment within six hours before revascu-
larization, a serum creatinine level higher than 1.5 mg per decili-
ter (132.6 umol per liter), an inability to discontinue oral antico-
agulant therapy, nonhemorrhagic stroke within the previous two
months, a history of hemorrhagic stroke, or an inability to provide
informed consent.

Study Protocol

We tested the efficacy of xemilofiban administered orally in a
dose of 10 or 20 mg given three times daily for up to six months.
These doses were selected to minimize the risk of excessive bleed-
ing during the treatment period. The level of inhibition of aden-
osine diphosphate—induced platelet aggregation is 40 to 70 per-
cent with the 10-mg regimen and 60 to 90 percent with the 20-mg
regimen.3 The protocol was approved by the institutional review
board of each participating hospital, and all patients gave written
informed consent before they were enrolled in the study.

After the diagnostic angiogram had been obtained and before
PTCR was performed, patients were randomly assigned to one of
three regimens: a single oral dose of 20 mg of xemilofiban ad-
ministered before PTCR and a maintenance dose of 20 mg given
three times daily after the procedure, a single oral dose of 20 mg
of xemilofiban administered before the procedure and a mainte-
nance dose of 10 mg given three times daily, or placebo admin-
istered both before and after the procedure. The random assign-
ments were made by telephone with the use of an interactive
voice-response computer system and were stratified according to
the study center. Among patients in whom stents were implanted,
those in the placebo group also received ticlopidine, in a dose of
250 mg administered orally twice daily for 14 to 28 days, and
those in both xemilofiban groups received a placebo that was
identical in appearance to ticlopidine (in order to maintain the
blinding). The initial dose of ticlopidine or placebo was adminis-
tered 30 to 90 minutes before the performance of PTCR, with
maintenance treatment initiated 6 to 8 hours after the first dose.
All patients received a daily dose of 80 to 325 mg of aspirin.

Patients were evaluated 10 to 21 days and 60 days after PTCR.
Subsequent monitoring for cardiac events, safety, laboratory values,
concurrent medications, and compliance was performed monthly
by telephone or by site visits. Cardiac end points were reported
throughout the 182-day study period, regardless of compliance.
Adverse events, including bleeding, were reported only if they oc-
curred while the patient was receiving the study drug. A follow-
up visit was scheduled to detect cardiac events that occurred with-
in 30 days after the study regimen had been terminated.

Study End Points

There were two primary end points. The first was event-free
survival at 182 days, with an event defined as death, nonfatal my-
ocardial infarction, or the need for urgent revascularization on
the basis of evidence of ischemia, cardiac symptoms, or both. The
second primary end point was event-free survival at 182 days,
with an event defined as death or nonfatal myocardial infarction.

Secondary end points included event-free survival at 30 days
and at 7 months for the two sets of events noted above, the cu-
mulative incidence of bleeding events, and survival at 30 days,
6 months, and 7 months without the need for revascularization
and without other events, including rehospitalization because of
unstable angina or nonhemorrhagic stroke. We also evaluated the
efficacy of treatment with xemilofiban according to whether the
patient received a stent.

For patients who did not have a diagnosis of myocardial infarc-
tion at the time of enrollment, the criterion for a new myocardial
infarction occurring within 24 hours after PTCR was a creatine

kinase MB level that was more than three times the upper limit
of the normal range.3¢ For patients undergoing PTCR within 24
hours after the onset of acute myocardial infarction, the criterion
for the diagnosis of reinfarction within 24 hours after the proce-
dure was defined as a creatine kinase MB level that was twice as
high as the lowest elevated value before PTCR. For all patients,
a myocardial infarction more than 24 hours after PTCR was de-
fined by a creatine kinase level that was more than two times the
upper limit of the normal range or the appearance of new Q waves
of 0.04 second’s duration with a depth of more than one quarter
of the corresponding R-wave amplitude in two or more contig-
uous leads. When creatine kinase MB values were not available,
values for total creatine kinase were used. Serum samples were
collected at base line and 8, 16, and 24 hours after PTCR. There-
after, cardiac enzymes were measured only when clinically indi-
cated.

Urgent revascularization was defined as unanticipated revascu-
larization (PTCR or coronary bypass surgery) performed because
of unstable coronary symptoms (unstable angina or myocardial
infarction) or evidence of acute, unprovoked ischemia.

Episodes of bleeding were considered moderate if they caused
a drop in the hemoglobin level of at least 5 g per deciliter or a drop
in the hematocrit of 15 percent or if a transfusion was required.
All episodes of intracranial bleeding and bleeding that caused he-
modynamic compromise and required intensive monitoring and in-
tervention were considered severe. Episodes of mild bleeding were
also recorded.

An independent clinical-events committee adjudicated all report-
ed cardiac end points and episodes of moderate or severe bleed-
ing. In addition, a central electrocardiographic laboratory reviewed
all electrocardiograms obtained at base line and on withdrawal of
the study drug. Another committee reviewed all cases of throm-
bocytopenia (defined as a platelet count of less than 80,000 per
cubic millimeter) to determine whether they were caused by the
study drug. Committee members were unaware of the treatment
assignments.

Statistical Analysis

The trial was designed to have 90 percent power to detect a 25
percent reduction in the composite end point of death, nonfatal
myocardial infarction, or urgent revascularization in pairwise com-
parisons of each xemilofiban treatment group with placebo, with
a two-sided type I error of 0.025, assuming an event rate of 17.6
percent in the placebo group. Early in the trial and before un-
blinding, the type I error for each treatment comparison was par-
titioned between the two primary end points, with a type I error
of 0.02 allocated to the first primary end point, and the remain-
der to the second primary end point.

Two interim analyses of efficacy (and more frequent reviews of
safety) were conducted by an independent data and safety moni-
toring board with the use of symmetric O’Brien—Fleming type
sequential monitoring boundaries. Analyses were prepared for the
data and safety monitoring board by an independent data-analysis
center. For the final analysis, the level of significance was 0.02 for
the first primary end point and 0.01 for the second primary end
point, with simulation used to account for repeated testing and the
correlation between the test statistics for the two primary end
points over the course of the trial.3”

Cumulative event rates for each end point were estimated with
the use of the Kaplan—Meier method; for composite end points,
the time from randomization to the first occurrence of any com-
ponent of the end point was analyzed. Comparison of each xemi-
lofiban group with the placebo group was performed with the use
of a protocol-specified Wilcoxon test for cardiac events and a log-
rank test for bleeding events. Hazard ratios and 95 percent con-
fidence intervals were estimated with the use of a Cox model.
Analyses of cardiac end points were performed on an intention-
to-treat basis and included all patients according to the assigned
treatment and all adjudicated cardiac end points during the des-
ignated follow-up period.
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TABLE 1. BASE-LINE AND PROCEDURAL CHARACTERISTICS
OF THE PATIENTS.

XEMILOFIBAN, XEMILOFIBAN,

PLACEBO 10 mg 20 mg
CHARACTERISTIC* (N=2414) (N=2400) (N=2418)
Male sex (%) 79.4 76.5 78.5
White race (%) 88.8 88.2 89.9
Age (yr)
Median 59 59 59
Interquartile range 52-67 51-67 51-67

Weight (kg)
Median 81.7 81.0 81.2

Interquartile range 72.6-92.3 72.0-91.0 72.2-92.1
Diagnosis at entry (%)

Unstable angina 44.7 44.7 44.5

Stable angina 42.6 42.8 42.4

Myocardial infarction 12.7 12.5 13.1
Prior CABG (%) 9.6 10.4 10.6
High-risk criteria (%)t

Lesion type Bl (and age 56.8 55.0 55.7

>65 yr), B2, or C

Diabetes mellitus 17.9 20.3 18.0

Ejection fraction <0.30 2.0 2.1 1.9

Multivessel disease 47 4 47.6 44.8

Lesion in saphenous-vein graft 3.8 4.8 4.7
Intervention (%)t

PTCR with stenting 71.9 70.1 71.4

PTCR without stenting 25.0 26.0 25.0

PTCR not performed 32 39 3.6

Rotational atherectomy 4.3 4.8 5.3

Use of abciximab 1.6 1.2 1.5
Heparin dose (units/kg of body

weight)
Median 118 119 118
Interquartile range 98-149 98-152 97-149

Maximal ACT (sec)
Median 310 317% 320%
Interquartile range 265-356  268-377 270-374

*CABG denotes coronary-artery bypass grafting, PTCR percutaneous
transluminal coronary revascularization, and ACT activated clotting time.

tThe categories are not mutually exclusive.

1P<0.001 for the comparison with the placebo group.

Other variables are reported as medians with interquartile
ranges (25th and 75th percentiles), in the case of continuous var-
iables, and as frequencies, in the case of categorical variables, with
treatment-group comparisons performed with the use of the Wil-
coxon test and the chi-square test, respectively. All reported P val-
ues are nominal and two-sided.

RESULTS

Between June 25, 1997, and April 24, 1998, a to-
tal of 7232 patients between the ages of 25 and 81
years were enrolled in the study. The average dura-
tion of follow-up was 205 days in the placebo group
and the group that received 20 mg of xemilofiban
and 204 days in the group that received 10 mg of
xemilofiban.

The base-line characteristics of the patients are
shown in Table 1. There were no significant difter-
ences among the three groups. The characteristics of
the index PTCR are also shown in Table 1. Stents
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were implanted in 71 percent of patients, and rota-
tional atherectomy was performed in 5 percent, with
no significant differences among the groups. The me-
dian maximal activated clotting time was significant-
ly longer in both xemilofiban groups than in the pla-
cebo group (P<0.001).

Death, nonfatal myocardial infarction, or urgent
revascularization occurred within 182 days in 324
patients in the placebo group (Kaplan—Meier cumu-
lative event rate, 13.5 percent), 332 patients in the
10-mg xemilofiban group (cumulative event rate, 13.9
percent; P=0.82 for the comparison with the place-
bo group; hazard ratio, 1.03; 98 percent confidence
interval, 0.86 to 1.23), and 306 patients in the 20-mg
xemilofiban group (cumulative event rate, 12.7 per-
cent; P=0.36 for the comparison with the placebo
group; hazard ratio, 0.94; 98 percent confidence in-
terval, 0.78 to 1.13) (Fig. 1 and Table 2). Death or
nonfatal myocardial infarction occurred within 182
days in 215 patients in the placebo group (cumula-
tive event rate, 8.9 percent), 220 patients in the 10-mg
xemilofiban group (cumulative event rate, 9.2 percent;
P=0.87 for the comparison with the placebo group;
hazard ratio, 1.02; 99 percent confidence interval, 0.80
to 1.31), and 199 patients in the 20-mg xemilofiban
group (cumulative event rate, 8.2 percent; P=0.36
for the comparison with the placebo group; hazard
ratio, 0.92; 99 percent confidence interval, 0.71 to
1.18). There were no significant differences among the
three groups in either composite end point at 30 or
213 days (Table 2). Mortality rates were similar to or
lower than those reported in prior studies33; however,
there were nominally more deaths in the 10-mg xemi-
lofiban group than in the placebo group (Table 2).

Hazard ratios for the composite end point of death,
nonfatal myocardial infarction, or urgent revascular-
ization within 182 days are shown in Figure 2 for var-
ious subgroups of patients. None of the differences
between subgroups were significant. Treatment effects
were similar in the stent and no-stent groups. In ad-
dition, there were no significant or clinically mean-
ingful differences in the treatment effect according
to the timing of the initial dose of the study drug
(i.e., whether it was administered within 60 minutes
before the performance of PTCR or ecarlier) or the
timing of the first maintenance dose.

Analyses of myocardial infarction at various inter-
vals after PTCR were performed to determine wheth-
er there was a period during which xemilofiban con-
ferred a benefit. Notably, myocardial infarctions that
occurred within a day after randomization or after
the index procedure were less frequent in patients
treated with 10 or 20 mg of xemilofiban than in those
who received placebo (P=0.02 for both comparisons)
(Fig. 3). Subsequently, however, there were more in-
farctions in both xemilofiban groups, and by 30 days,
there were no significant differences between the xem-
ilofiban groups and the placebo group (Table 2).
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Figure 1. Kaplan—Meier Cumulative Event Rates for the Composite End Point of Death, Nonfatal Myo-

30

2220
2206
2242

60

90

T
120

150

Days after Randomization

2197
2183
2212

cardial Infarction, or Urgent Revascularization.

The cumulative event rates in the two xemilofiban groups did not differ significantly from the rate in

the placebo group.

2163
2160
2178

2134
2120
2158

2110
2095
2132

182

1974
1944
2005

TABLE 2. KAPLAN—MEIER CUMULATIVE EVENT RATES FOR CARDIAC END POINTS.

TiMe AND EVENT

30 Days
Death
Myocardial infarction
Urgent revascularization
Death or myocardial infarction
Death, myocardial infarction,
or urgent revascularization
182 Days
Death
Myocardial infarction
Urgent revascularization
Death or myocardial infarctiont
Death, myocardial infarction,
or urgent revascularizationt
213 Days
Death
Myocardial infarction
Urgent revascularization
Death or myocardial infarction
Death, myocardial infarction,
or urgent revascularization

P

VALUE*

0.02
0.58
0.23
0.98
0.96

0.04
0.56
0.30
0.87
0.82

0.02

0.29

0.62
0.64

PLACEBO XEMILOFIBAN, 10 mg
(N=2414) (N=2400)
NO. OF CUMULATIVE NO. OF CUMULATIVE
EVENTS RATE EVENTS RATE
% %
8 0.3 20 0.8
147 6.1 139 5.8
71 29 86 3.6
153 6.3 154 6.4
191 7.9 192 8.0
24 1.0 40 1.7
202 8.4 192 8.1
166 6.9 184 7.7
215 8.9 220 9.2
324 13.5 332 13.9
25 1.0 44 1.9
211 8.8 207 8.8
171 7.2 189 8.0
225 9.4 238 10.1
337 14.1 352 14.9

XEMILOFIBAN, 20 mg

EVENTS

14
131

137
176

27
181
158
199
306

30
194
165
213
325

(N=2418)
NO. OF CUMULATIVE

RATE

%

0.6
54
2.6
5.7
7.3

1.1
7.5
6.6
8.2
12.7

13
7.0

89
13.6

P

VALUE*

0.20
0.28
0.49
0.29
0.33

0.68
0.23
0.59
0.36
0.36

0.55
0.32
0.66
0.46
047

*P values are nominal and are for comparisons with the placebo group.

1This was a primary end point.
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Xemilofiban, 10 mg
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Figure 2. Hazard Ratios for the Composite End Point of Death, Myocardial Infarction, or Urgent Revascularization within 182 Days

after Randomization.

The horizontal lines indicate 98 percent confidence intervals. Ml denotes myocardial infarction, and PTCR percutaneous translumi-

nal coronary revascularization.

Overall, 67.0 percent of the patients receiving pla-
cebo completed the treatment regimen, as compared
with 64.2 percent of the patients receiving 10 mg of
xemilofiban (P=0.04) and 59.4 percent of those re-
ceiving 20 mg of xemilofiban (P<<0.001). The pro-
portions of patients who withdrew from the study
because of cardiac events were similar in the placebo,
10-mg, and 20-mg groups (10.0, 10.8, and 9.6 per-
cent, respectively). The proportions of patients who
withdrew because of episodes of bleeding (Table 3)
were significantly larger in the 10-mg and 20-mg
xemilofiban groups (6.1 and 11.6 percent, respec-
tively) than in the placebo group (1.5 percent), and
these differences account for the lower overall rates
of completion in the xemilofiban groups.

Although a majority of the patients taking xemi-
lofiban had bleeding, moderate or severe episodes of
bleeding were infrequent (Table 3). Bleeding episodes
occurred throughout the treatment period rather than
predominantly in the initial period after revascular-
ization. Thrombocytopenia (a platelet count of less
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than 80,000 per cubic millimeter) occurred in 0.5
percent of the patients receiving 10 or 20 mg of xemi-
lofiban, generally in the first three or four weeks of
treatment, and in 0.1 percent of the patients receiv-
ing placebo. Among the patients with thrombocyto-
penia, the nadir platelet count was generally less than
20,000 per cubic millimeter, and the count returned
to a level of 80,000 per cubic millimeter or higher
within three or four days after the study drug had been
withdrawn. No deaths were attributable to throm-
bocytopenia.

DISCUSSION

The EXCITE trial tested the hypothesis that in
patients treated with PTCR, long-term oral admin-
istration of xemilofiban, after an initial dose given be-
fore the procedure, would extend the clinical benefit
of short-term glycoprotein IIb/IIla receptor block-
ade previously demonstrated with abciximab, tirofi-
ban, and eptifibatide.?* Our finding that treatment
with xemilofiban did not improve the long-term out-
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Figure 3. Myocardial Infarctions Occurring within One Day after
Randomization or the Index Revascularization, According to the
Creatine Kinase (CK) Level.

P=0.02 for the comparison between each xemilofiban group
and the placebo group. ULN denotes the upper limit of the nor-
mal range.

come after PTCR has two possible explanations. First,
this short-acting oral agent may not have had suffi-
cient efficacy in the short term. Second, long-term
use of the agent may not have had an incremental
benefit. Pharmacokinetic studies have shown that 20
mg of xemilofiban provides 60 to 80 percent receptor
blockade 60 to 90 minutes after oral administration.3
Since we found no difference in outcomes according
to the timing of the initial dose in relation to PTCR
or the timing of the first maintenance dose, timing
is an unlikely explanation for our results.

Although we did not perform systematic assays of
platelet inhibition, it is possible to make inferences
from other studies. Dangas et al.#> have shown that in-
travenous administration of glycoprotein-receptor an-
tagonists inhibits the generation of thrombin and pro-
longs the activated clotting time. In our study, the
activated clotting time was significantly longer in the
patients who received 10 or 20 mg of xemilofiban
than in those who received placebo, suggesting that
the biologic effects of xemilofiban are similar to those
of other glycoprotein-receptor antagonists. More im-
portant, as with all previous trials of intravenous agents
in patients undergoing PTCR, xemilofiban signifi-
cantly decreased the rate of myocardial infarction in
the first 24 hours after the procedure. In addition,
the need for “bailout” use of abciximab was excep-

TABLE 3. EPISODES OF BLEEDING.

PLAcEBO
VARIABLE (N=2414)
NO. OF
EVENTS ~ RATE
%
Any bleedingt
Within 30 days 763 328
Within 182 days 919 41.1
Moderate or severe bleedingt
Within 30 days 31 1.4
Within 182 days 39 1.8
Site or sign of moderate or severe bleeding
Groin 10 0.4
Intracranial site 1 <0.1
Drop in hematocrit or hemoglobin level 16 0.7
Melena 0 0
Other gastrointestinal site 4 0.2
Intervention due to bleeding
Transtusion 26 1.1
Dose adjustment 30 1.2
Withdrawal of study drug 36 1.5
Abnormal laboratory valuef
Hemoglobin 492 214
Hematocrit 548 239
Platelet count 98 4.3

XEMILOFIBAN, 10 mg XEMILOFIBAN, 20 mg

(N=2400) (N=2418)
NO. OF NO. OF
EVENTS RATE D VALUE* EVENTS RATE P VALUE*
% %

1071 46.3 <0.001 1324 57.1 <0.001
1313 59.0 <0.001 1628 72.6 <0.001
75 3.3 <0.001 96 4.3 <0.001
106 5.1 <0.001 145 7.1 <0.001
20 0.8 0.06 31 1.3 0.001

3 0.1 0.31 5 0.2 0.10
37 1.5 0.004 48 2.0 <0.001
19 0.8 <0.001 28 1.2 <0.001
10 0.4 0.11 33 1.4 <0.001
76 3.2 <0.001 108 4.5 <0.001
129 54 <0.001 285 11.8 <0.001
146 6.1 <0.001 281 11.6 <0.001
637 28.0 <0.001 691 299 <0.001
648 28.8 <0.001 727 31.6 <0.001

101 4.5 0.76 133 5.8 0.02

*P values are nominal and are for comparisons with the placebo group.

tPercentages are Kaplan—Meier cumulative event rates during receipt of the study drug.

fData are for patients who had a value below the lower limit of the normal range at any time after enrollment. Data
were available for 2299 patients in the placebo group, 2275 patients in the group given 10 mg of xemilofiban, and 2311

patients in the group given 20 mg of xemilofiban.
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tionally low, and the rate of bleeding events in the
early period after PTCR was higher in the active-
treatment groups than in the placebo group. These
findings suggest that xemilofiban had short-term bi-
ologic and clinical efficacy.

The second explanation for these results is that
continued treatment with xemilofiban did not con-
fer long-lasting protection from death, myocardial
infarction, or the need for urgent revascularization.
The lack of a prolonged benefit was observed both
in the entire cohort of patients and in subgroups de-
fined according to the diagnosis at enrollment, stent
use or nonuse, age, sex, and interval between the
initial dose of the study drug and PTCR.

The lack of long-term efficacy is unlikely to be due
to an insufficient dose of xemilofiban. Blood levels
of xemilofiban were sufficiently high to exert the de-
sired antagonist effect on platelet receptors, at least
intermittently, since there was a dose-dependent in-
crease in bleeding events over the entire study peri-
od. The steep dose responses characteristic of xem-
ilofiban pharmacodynamics and pharmacokinetics
may have caused large fluctuations in the inhibition
of platelet aggregation in individual patients, with var-
iable inhibition in the study population as a whole.3*

Lamifiban has been reported to prevent death and
myocardial infarction only at intermediate plasma lev-
els, not at lower or higher plasma levels, in patients
with unstable angina.*! Studies of platelet activation
raise the possibility, which has not yet been con-
firmed, that at low concentrations, platelet-receptor
antagonists alter the steric conformation of the gly-
coprotein IIb/IIIa sites and, paradoxically, enhance
the thrombogenicity of these sites.#2 This may ex-
plain the higher mortality rates in the low-dose xemi-
lofiban group. It therefore appears that lack of a long-
term protective effect is the most likely explanation
for the results of our trial.

Another unexpected finding was that event rates
were lower than in previous trials. The rate of death,
nonfatal myocardial infarction, or urgent revascular-
ization at 30 days was 7.9 percent in our placebo
group, as compared with 12.8 percent in the placebo
group in the Evaluation of 7E3 for the Prevention
of Ischemic Complications (EPIC) trial,* 11.4 percent
in the placebo group in the Integrelin to Minimize
Platelet Aggregation and Prevent Coronary Throm-
bosis (IMPACT) II trial,'* 11.7 percent in the place-
bo group in the Evaluation in PTCR to Improve
Long-Term Outcome with Abciximab GP IIb/IIla
Blockade (EPILOG) study,” and 10.8 percent in the
stent group in the Evaluation of Platelet IIb/IIIa In-
hibition in Stenting (EPISTENT) study.’$ Although
the enzymatic criteria for diagnosing myocardial in-
farction were not uniform in these trials, a trend is
suggested. During the period when the EXCITE tri-
al was conducted, PTCR was evolving rapidly. Stent
placement was becoming commonplace throughout
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the world and was used in 71 percent of the patients
in the trial. New stent designs that eliminated the
need for bulky delivery devices and implantation un-
der high pressure may have lessened the trauma to
the vessel wall. Angioplasty without stent placement
was reserved predominantly for patients in whom
the results of angioplasty were “stent-like.”2¢ These
improvements in interventional techniques may have
diminished the importance of glycoprotein 1Ib/I11a
receptor blockade. In addition, heparin therapy was
more aggressive in our trial than in studies of abcix-
imab. The longer activated clotting time in our study
may have decreased the frequency of thrombotic or
embolic complications of PTCR.

Fifty-seven percent of the patients enrolled in our
trial had a diagnosis of acute myocardial infarction
or unstable angina at enrollment. The lack of treat-
ment efficacy in this subgroup suggests that the over-
all lack of a benefit was not due to the unintentional
enrollment of low-risk patients.

In conclusion, the administration of xemilofiban
immediately before and for up to six months after
PTCR does not decrease the combined end point of
death, nonfatal myocardial infarction, or urgent re-
vascularization. Although treatment with xemilofiban
reduces the rate of myocardial infarction by 25 per-
cent in the first 24 hours after PTCR, it does not
reduce the mortality rate initially or at six months.
The value of long-term treatment with oral glyco-
protein-receptor blockers thus remains unproved.
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