RETING KEY TRIALS _

MATTHEW T. ROE, MD
Department of Cardiology,
(leveland Clinic.

EPILOG trial.

THE EPILOG TRIAL

DAVID J. MOLITERNO, MD
Department of Cardiology,
Cleveland Clinic; medical director,
angiographic core laboratory,

Abciximab prevents ischemic

complications during angioplasty

B ABSTRACT

The EPILOG trial showed that the platelet
glycoprotein llb/llla inhibitor abciximab,
together with heparin in a low, weight-
adjusted dose, markedly reduced the risk
of acute ischemic complications during
percutaneous coronary revascularization,
without increasing the risk of
hemorrhage.

"-i URING AND AFTER percutaneous coro-
nary revascularization, a number of
acute ischemic complications can happen if
the vessel closes abruptly, such as transmural
(Q-wave) and non—-Q-wave myocardial
infarction (MI) and even death.!-3 Platelet
aggregation is an important mechanism in
causing the intracoronary thrombosis that is
thought to cause abrupt vessel closure after
coronary intervention.4 Thus, strategies to
prevent these complications include antago-
nism of the platelet surface-membrane glyco-
protein IIb/[lla receptor, the final common
pathway of platelet aggregation.

i EARLIER STUDIES SET THE STAGE

An earlier trial (EPIC—Evaluation of 7E3 for
the Prevention of Ischemic Complications)
found that abciximab, a murine monoclonal
antibody against the glycoprotein IIb/Illa
receptor, reduced acute ischemic events in
patients undergoing “high-risk” percutaneous
coronary revascularization by 35%.5 To quali-
fy as “high-risk,” patients had to have acute
MI, unstable angina with ischemic electrocar-
diographic changes, or complex coronary arte-
rial lesions.
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However, the advantage came at a price of
a doubling of the rate of bleeding complica-
tions, possibly because patients receiving
abciximab also received heparin in a standard
high dose.6

A subsequent study suggested that hemor-
rhagic complications could be markedly
reduced, with no loss in the reduction of
ischemic endpoints, by using lower doses of
heparin with abciximab and by removing the
vascular sheath ecarly after completing the
revascularization procedure.? (The EPIC study
investigators had left the vascular introduc-
tion sheath in place for the entire 12 hours of
the abciximab infusion, out of concern that
abciximab would cause uncontrolled bleeding
at the insertion site if the sheath were
removed sooner. However, in light of the sub-
sequent study, this precaution was unnecessary
and may have actually had the opposite
effect.)

The stage was thus set for the EPILOG
trial (Evaluation in PTCA to Improve Long-
Term Outcome with Abciximab GP Ilb/Illa
Blockade).

i DESIGN OF THE EPILOG TRIAL
EPILOG was a double-blind, randomized,

placebo-controlled trial conducted at 69 sites
in the United States and Canada. It was
designed to test two questions:

e Whether abciximab would be benefi-
cial in all patients undergoing percutaneous
revascularization, not just patients at high
risk.

e Whether bleeding complications
could be reduced by using lower doses of
heparin.8
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TABLE

Effect of using abciximab plus heparin in high or low doses
during angioplasty on efficacy endpoints within 30 days

PLACEBO + ABCIXIMAB + ABCIXIMAB +
STANDARD-DOSE LOW-DOSE STANDARD-DOSE
HEPARIN HEPARIN HEPARIN
EFFICACY ENDPOINT (N = 939) (N = 935) (N =918)
Death 0.8% 0.3% 0.4%
Myocardial infarction 8.7% 3.7%" 3.8%"
Q-wave 0.8% 0.4% 0.5%
Non-Q-wave 7.9% 3.2%" 3.4%"
Death or myocardial infarction 9.1% 3.8%" 4.2%"
Urgent revascularization 5.2% 1.6%" 2.3%t
Repeat PTCA 3.8% 1.2%" 1.5%?1
Coronary artery bypass grafting 1.7% 0.4%" 0.9%
Death, myocardial infarction,
or urgent revascularization 11.7% 5.2%* 5.4%*

"P < .001 compared with placebo; TP < .01 compared with placebo

SOURCE: ADAPTED FROM THE EPILOG INVESTIGATORS, REFERENCE 8

Patients

In all, the study included 2,792 patients
undergoing elective or urgent percutaneous
revascularization with angioplasty (95% of
patients) or directional coronary atherectomy
(5% of patients). Patients with acute MI or
unstable angina with ischemic electrocardio-
graphic changes within the previous 24 hours
were excluded.

Study protocol
Patients were randomly assigned to receive
one of three regimens:

® Abciximab  plus  standard-dose
heparin. The abciximab dosage was a 0.25
mg/kg bolus followed by a 0.125 ug/kg/minute
infusion for 12 hours; the standard heparin
dosage was a 100 U/kg bolus plus additional
boluses as necessary to achieve a procedural
activated coagulation time (ACT) of at least
300 seconds.

* Abciximab plus low-dose heparin.
The abciximab dosage was the same as above;
the heparin dosage was a 70 U/kg bolus with
additional boluses as necessary to achieve an

ACT target of at least 200 seconds.
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® Placebo plus standard-dose heparin.
The heparin dosage was as listed above.

All patients received aspirin before the
procedure and then daily. Heparin was dis-
continued immediately after the procedure
was completed, and the vascular sheaths were
removed when the ACT was adequately low.

Patients in each treatment group were
evenly matched for clinical characteristics,
indications for percutaneous revasculariza-
tion, and coronary artery disease risk factors.

Study endpoints
The primary endpoint was the total of three
individual endpoints at 30 days:

e All-cause mortality

e Myocardial infarction

e Need for urgent revascularization
(coronary artery bypass surgery or repeat
angioplasty).

Secondary endpoints included death,
infarction, and urgent or nonurgent revascu-
larization for recurrent ischemia at 6 months.
Safety outcome data on events such as major
bleeding, transfusions, and thrombocytopenia
were also collected.
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B RESULTS OF THE EPILOG TRIAL

Originally, the investigators estimated they
would need a sample size of 4,800 patients, but
the trial was terminated with only 2,792
patients enrolled because an interim analysis
revealed an overwhelming benefit for patients
treated with abciximab.

Results at 30 days

At 30 days, 5.2% of the patients who received
abciximab plus low-dose heparin had either
died, had an MI, or had undergone urgent
revascularization, compared with 11.7% of
the patients who received placebo plus stan-
dard-dose heparin, and 5.4% of the patients
treated with abciximab plus standard-dose
heparin (P < .001; 1aste 1). The benefit was
evident in the first few days (rGure 1). Of the
three individual endpoints, non-Q-wave
infarctions and urgent revascularizations
accounted for the largest differences among
treatment groups.

Subgroup analyses revealed that abcix-
imab was beneficial across diverse patient
groups. Impressive reductions in the compos-
ite endpoint were seen not only in patients
deemed to be at high risk (due to an MI with-
in the previous 7 days or adverse lesion mor-
phology on angiography), but in those at low
risk as well, and in patients with stable or
unstable angina. Moreover, there were no dif-
ferences in the effect of abciximab according
to age, gender, or weight.

Bleeding. Major bleeding was uncommon
in all treatment groups, but minor bleeding
occurred most often in patients who received
abciximab plus standard-dose heparin (TasLe
2). In addition, the rate of minor bleeding
with abciximab plus low-dose heparin was not
significantly different from the rate with
placebo plus standard-dose heparin, but the
rate of transfusion was lower.

Results at 6 months
At 6 months, fewer patients in the abciximab
groups than in the placebo group had suffered
the composite endpoint of death, MI, or
revascularization, but the difference was not
as dramatic as at 30 days (TABLE 3).

The reductions in the rates of non—Q-
wave MI and urgent revascularization were
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FIGURE 1. Kaplan-Meier estimate of the probability
of the primary efficacy endpoints (death, myocardial
infarct, or urgent repeated revascularization) within
30 days after randomization, according to treatment
assignment.

SOURCE: FROM THE EPILOG INVESTIGATORS, REFERENCE 8

still statistically significant (P < .05) at 6

months, but the rate of nonurgent revascular-

ization was actually higher in the abciximab EPILOG

groups (P N.S). The investigators attlributed included both
the diminution of the overall benefit at 6 )
months to a lack of salutary effect of abcix- hlgh'rISk and

imab on nonurgent repeat revascularization low-risk

(restenosis). .
patients
E IMPLICATIONS OF THE EPILOG TRIAL

By extending the use of abciximab to patients
undergoing nonurgent, elective percutaneous
coronary revascularization, the EPILOG
investigators demonstrated that abciximab
limits the development of important ischemic
endpoints in patients undergoing routine
coronary intervention.8 Both the EPILOG
and EPIC trials showed a substantial reduc-
tion in the incidence of nonfatal MI and in
the need for emergent repeat revascularization
procedures with abciximab use.58 Likewise,
preliminary reports from the RAPPORT trial,
which compared abciximab and placebo with
standard high-dose heparin in patients being
treated with primary angioplasty for acute M1,
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TABLE 2
Effect of using abciximab plus heparin,

in high or low doses during angioplasty,
on bleeding endpoints

PLACEBO + ABCIXIMAB + ABCIXIMAB +
STANDARD-DOSE LOW-DOSE STANDARD-DOSE
HEPARIN HEPARIN HEPARIN
BLEEDING ENDPOINT (N = 939) (N = 935) (N =918)
Major bleeding 3.1% 2.0% 3.5%
Minor bleeding 3.7% 4.0% 7.4%"
Transfusion
Red cells 3.9% 1.9%* 3.3%
Platelets 1.1% 0.9% 1.6%

“P < .001 compared with placebo; P < .05 compared with placebo
SOURCE: ADAPTED FROM THE EPILOG INVESTIGATORS, REFERENCE 8

have shown a reduced need for emergent
revascularization at 30 days.?

Confirming the results of prior pilot stud-
ies, the EPILOG trial also proved that the risk
of bleeding from combined abciximab and
heparin use could be decreased by using low-

. . dose heparin without sacrificing any of the
Abciximab is therapeutic benefits of abciximab.

I but Does abciximab confer long-term benefit?
may be cost-  Scveral previous studies showed that MI dur-
effective ing coronary interventions is associated with
adverse long-term outcomes. Likewise, the
EPIC trial demonstrated a stepwise increase in
long-term mortality with increasing levels of
periprocedural creatine kinase elevation.!0-14
Abciximab treatment significantly reduced the
rate of non—Q-wave infarctions in both the
EPIC and EPILOG trials, which suggests that
the patients treated in the EPILOG trial with
abciximab may have a long-term mortality
benefit similar to that seen in the EPIC trial.10
Although the EPIC trial demonstrated a
13.3% reduction in long-term target vessel
revascularization with abciximab, the EPILOG
trial did not duplicate this finding in its 6-
month results.?.8 Coronary stents may account
for this difference. Few patients received stents
in the EPIC trial, but 12% of the EPILOG
patients received them for threatened abrupt
closure after angioplasty.8 Thus, stent use may
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have attenuated the effect of abciximab on
repeat revascularization procedures.

The EPIC investigators recently examined
their 3-year follow-up results, and found a per-
sistent reduction of 13% in the composite end-
point of death, MI, or revascularization.!0
Abciximab treatment reduced the rate of mor-
tality from 8.6% to 6.8%, repeat revasculariza-
tion from 40.1% to 34.8%, and MI from 13.6%
to 10.7%. Patients in the highest-risk subgroup
of evolving MI or unstable angina tended to
derive the most benefit from abciximab and
had a 60% reduction in mortality.

Cost-effectiveness of abciximab

While abciximab has dramatic clinical effects
in patients undergoing coronary interven-
tions, it is expensive and may not be indicat-
ed for all patients.

In a formal economic analysis of the EPIC
trial, the cost of a single abciximab dose was
$1,407.15 Further, patients who received
abciximab incurred more costs due to bleeding
episodes. However, they incurred less costs
due to hospitalizations, repeat revasculariza-
tions, and ischemic events. Taking all these
factors into account, the investigators found
the net 6-month cost of abciximab to be only
$293 per patient.

When the economic analysis of the EPI-
LOG trial is published, the relative cost-effec-
tiveness of abciximab treatment in all patients
who undergo coronary interventions can be
better evaluated. Given the decreased bleed-
ing events seen with low-dose heparin, the
shortened hospital stay with early vascular
sheath removal, and the durable benefit of
abciximab at 6 months in the EPILOG trial,
greater savings are expected.

Unresolved questions
While abciximab has become the most impor-
tant measure yet to improve the safety of per-
cutaneous transluminal coronary angioplasty,
important questions remain about which
patients will benefit from it. High-risk patients
with evolving MI or unstable angina have
been shown to have impressive long-term
benefits with abciximab, but which low-risk
patients will show similar benefits has yet to
be determined.

Additionally, the role of abciximab in the
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Effect of using abciximab plus heparin in high or low doses
during angioplasty on efficacy endpoints at 6 months

PLACEBO + ABCIXIMAB + ABCIXIMAB +
STANDARD-DOSE LOW-DOSE STANDARD-DOSE
HEPARIN HEPARIN HEPARIN
EFFICACY ENDPOINT (N = 939) (N = 935) (N = 918)
Death 1.7% 1.1% 1.4%
Myocardial infarction 9.9% 5.0%" 53%"
Q-wave 1.6% 1.3% 1.4%
Non-Q-wave 8.4% 3.9%" 3.9%"
Repeat revascularization 19.4% 19.0% 18.4%
Urgent 6.7% 3.1%" 3.5%"
Not urgent 13.8% 16.7%* 15.4%
Target-vessel 18.1% 17.0% 16.2%
Death, myocardial infarction,
or urgent revascularization 14.7% 8.4%" 8.3%"
Death, myocardial infarction,
or any revascularization 25.8% 22.8%*#* 22.3%t

“P < .001 compared with placebo; 1P < .05 compared with placebo; P = .07

contemporary “stent era” is unclear, since
many patients undergoing coronary interven-
tions now receive stents. The EPILOG-
STENT trial will soon be completed and
should help to determine which combination
of mechanical and pharmacologic coronary
intervention is most beneficial and cost-effec-
tive for patients undergoing percutaneous
revascularization. £

M REFERENCES

1. Detre KM, Holmes DR Jr, Holubkov R, et al. Incidence and
consequences of periprocedural occlusion: the 1985-1986
National Heart, Lung, and Blood Institute Percutaneous
Transluminal Coronary Angioplasty registry. Circulation
1990; 82:739-750.

2. Lincoff AM, Popma JJ, Ellis SG, et al. Abrupt vessel clo-
sure complicating coronary angioplasty: clinical, angio-
graphic and therapeutic profile. J Am Coll Cardiol 1992;
19:926-935.

3. Ellis SG, Roubin GS, King SB Ill, et al. Angiographic
and clinical predictors of acute closure after native
vessel coronary angioplasty. Circulation 1988;
77:372-379.

4. Ellis SG, Bates ER, Schaible T, Weisman HF, Pitt B, Topol
EJ. Prospects for the use of antagonists to the platelet

CLEVELAND CLINIC JOURNAL OF MEDICINE

Downloaded from www.ccjm.org on August 29, 2025. For personal use only. All other uses require permission.

SOURCE: ADAPTED FROM THE EPILOG INVESTIGATORS, REFERENCE 8

glycoprotein llb/llla receptor to prevent post-angioplasty
restenosis and thrombosis. J Am Coll Cardiol 1991;
17(Suppl B):89B-95B.

The EPIC Investigators. Use of a monoclonal antibody
directed against the platelet glycoprotein lib/llla receptor
in high-risk coronary angioplasty. N Engl J Med 1994;
330:956-961.

Aguirre FV, Topol EJ, Ferguson JJ, et al. Bleeding com-
plications with the chimeric antibody to platelet glyco-
protein lIb/llla integrin in patients undergoing percuta-
neous coronary intervention. Circulation 1995;
92:2882-2890.

Lincoff AM, Tcheng JE, Califf RM, et al. Standard versus
low dose weight-adjusted heparin in patients treated
with the platelet glycoprotein llb/llla receptor antibody
fragment abciximab (c7E3 Fab) during percutaneous
coronary revascularization. Am J Cardiol 1997;
79:286-291.

The EPILOG Investigators. Platelet glycoprotein Ilb/llla
receptor blockade and low-dose heparin during percuta-
neous coronary revascularization. N Engl J Med 1997;
336:1689-1696.

Topol EJ. RAPPORT: Outcomes in patients with acute
myocardial infarction treated with abciximab and prima-
ry PTCA (abstract). Presented at the XIXth Congress of
the European Society of Cardiology, Stockholm, Sweden.
August, 1997.

Topol EJ, Ferguson JJ, Weisman HF, et al. Long-term pro-
tection from myocardial ischemic events in a randomized
trial of brief integrin B3 blockade with percutaneous
coronary intervention. JAMA 1997; 278:479-484.

VOLUME 65 * NUMBER 5

The role

of ahciximab

in the
“stent era”
is unclear

MAY 1998

21


http://www.ccjm.org/

CLEVELAND CLINIC JOURNAL OF MEDICINE

Dear Doctor:

As editors, we'd like you
to look into every issue,
every page of the
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2 How do you read or look through an average issue?
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[ Read cover to cover

[ Read articles of interest and ook through remaining pages
[ Read table of contents and articles of interest only

O3 Skim or look through quickly
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