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Abstract This paper reviews the results of 4 recent clinical trials, Platelet Receptor
inhibition for Ischaemic Syndrome Management (PRISM), Platelet Receptor
inhibition for Ischaemic Syndrome Management in Patients Limited to very
Unstable Signs and symptoms (PRISM-PLUS), Platelet IIb/Illa Antagonist for
the Reduction of Acute coronary syndrome events in a Global Organisation Net-
work (PARAGON A), and Platelet lIb/llla in Unstable angina Receptor Suppres-
sion Using Integrilin Therapy (PURSUIT), that have investigated the use of
glycoprotein (GP) lIb/llla inhibitors in with non—ST-segment elevation acute
coronary syndromes.

The PRISM trial randomised 3232 patients with non—ST-elevation acute
coronary syndromes to either tirofiban or heparin. Patients receiving tirofiban
had a 32% reduction in the likelihood of death, myocardial infarction (MI) or
refractory ischaemia at 48 hours and a 36% reduction in death at 30 days (2.3
3.6%, p = 0.02).

The PRISM-PLUS trial randomised 1915 patients with severe non—ST-elevation
acute coronary syndromes to either tirofiban alone, heparin alone or the combi-
nation of tirofiban and heparin. Patients treated with the combination of tirofiban and
heparin had a 27% reduction in death or nonfatal Ml at 30 daysq&179%, p =
0.027).

The PARAGON Atrial randomised 2282 patients with non—ST-elevation acute
coronary syndromes to either high or low dose lamifiban, with or without heparin,
or heparin alone. There was no reduction in the rate of death at day 30 or nonfatal
Ml in patients who received lamifiban; however, at 6 months a significant treat-
ment effect was seen in patients who received low dose lamifiban (13.7%, p =
0.02) but not high dose lamifiban (16.4%, p = 0.38) compared with those who
received heparin alone (18.1%).

The PURSUIT trial randomised 10 948 patients with non—ST-elevation acute
coronary syndromes to either eptifibatide or placebo. Patients receiving eptifiba-
tide had a 9.6% relative, and 1.5% absolute, reduction in death or Ml at 30 days
(15.7vs 14.2%, p = 0.04).

GP lIb/llla inhibitors are revolutionising the way we treat patients with ath-
erosclerotic coronary artery disease. The results of these trials demonstrate that
the GP lIb/llla inhibitors tirofiban, lamifiban, and eptifibatide are beneficial in
the non-ST-elevation acute coronary syndrome population. In the future, acute
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therapy with an intravenous GP IIb/llla inhibitor followed by long term admin-
istration of an oral GP lIb/llla inhibitor may be the cornerstone of the management
of patients with acute coronary syndromes.

Despite significant advances in the treatment of Although a number of receptors play a role in
patients with coronary artery disease, the acute cothe overall process of platelet activation, adhesion
onary syndromes remain a major cause of morbidand aggregation, platelet aggregation is mediated
ity and mortality] The acute coronary syndromes exclusively via the GP IIb/Illa receptBt.The GP
share a common pathophysiological mechanismilb/llla receptor, a cell surface adhesion molecule
the thrombosis of an epicardial coronary art8ry. of the integrin superfamily, is found only on plate-
Arterial thrombosis involves complex interactions lets and megakaryocytes. In resting platelets, these
between the atherosclerotic vessel wall, solubleeceptors are stored internally in the platelat's
coagulation factors and circulating plateléts. granules, but upon platelet stimulation, they un-

Current therapies for patients with acute coro-dergo a conformational change and are moved to
nary syndromes focus on the restoration of northe platelet surface. Activated platelets express as
mal flow in the coronary artery. In the case ofmany as 50 000 to 70 000 copies of the GP lIb/llla
ST-segment elevation myocardial infarction, this isreceptor on their surface. Fibrinogen, the GRIlo/
achieved with either thrombolytic therapy or directreceptor primary ligand, binds to GP lIb/Illa recep-
angioplasty. In the case of acute coronary syndromesrs on adjacent platelets leading to further platelet
without ST-segment elevation, this is achievedactivation and aggregation. The platelet aggregate
primarily through the use of antithrombotic drugs,provides the phospholipid surface on which the
specifically antiplatelet and antithrombin agents. coagulation process continues with the generation

This paper will review the role of antiplatelet of thrombin and the conversion of fibrinogen to
agents, specifically the glycoprotein (GP) IIb/llla fibrin. The local generation of thrombin and fibrin
inhibitors, in the treatment of patients with acutefurther stimulate both platelet activation and aggre-
coronary syndromes without ST-segment elevatiogation, ultimately leading to the formation of a
and will discuss the results of 4 recent clinical trialsthrombus in the coronary arterial lumen.
of GP lIb/llla inhibitors in this population.

2. Antiplatelet Drugs in Patients
1. Pathophysiology of Acute with Acute Coronary Syndromes

Coronary Syndromes o o ) .
Aspirin (acetylsalicylic acid), a relatively weak

The arterial thrombosis responsible for the acut@ntiplatelet drug, is the most common antiplatelet
coronary syndromes begins with the rupture of th@gent used today. Aspirin irreversibly inhibits
atherosclerotic plaqué. Plague rupture exposes platelet cyclooxygenase, the enzyme necessary for
platelets, present in circulating blood, to the highlythe production of thromboxane;fone of several
thrombogenic contents of the exposed subendomediators of platelet activatidfi.Although the pri-
thelium. Exposure to subendothelial contents, irmary mechanism of action of aspirin is thought to
conjunction with shear forces and other factorspe through platelet inhibition, it may have other
leads to platelet activation, platelet adhesion to themportant effects that are beginning to be ex-
site of plaque rupture, and finally platelet aggregaplored!!
tion within the arterial lumen (fig. 1). Platelet acti-  Aspirin is a recommended therapy for all pa-
vation, adhesion and aggregation are the necessatignts with non—ST-elevation acute coronary syn-
first steps in the formation of thrombi responsibledromed?8! Although it has not been investigated
for the acute coronary syndromes. in a large definitive trial in this population, its
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Fig. 1. Process of platelet activation and aggregation in acute coronary syndromes. ADP = adenosine diphosphate; Epi = adrenaline
(epinephrine); GP = glycoprotein; TxA, = thromboxane-A;; VWF = von Willebrand factor.

efficacy in the ST-elevation population, shown in over the following 30 day$:%! Because of the
the second International Study of Infarct Survivalcentral role of platelets in the pathogenesis of the
(ISIS-2)[! its efficacy in several small studies in acute coronary syndromes and the beneficial ef-

the unstable angina population and the impressivéects of the weak antiplatelet drug, aspirin, recent
overall experience with aspirin in patients with reséarch has focused on the development of new,

atherosclerotic disease has led to its acceptance e Potentantiplatelet agents. Anumber of antag-

standard therapy for patients with non-ST-eleva 0Nists to the GP lib/llla receptor have recently

tion acute coronary syndromes (fig.[2) been developed. These agents are potent inhibitors
y sy g9-). of platelet aggregation and are dramatically chang-

Despite treatment with currently available ing the way we treat patients with non—ST-efiam

medical therapies, patients Wi'[h. non—ST—eIevgtio.nacute coronary syndromé4]
acute coronary syndromes continue to have signif-
icant morbidity and mortality. Between 12 and

15% of patients presenting with unstable angina
and non-ST-elevation myocardial infarction either  The first GP IIb/llla inhibitor developed was

die or experience nonfatal myocardial infarctionsthe murine monoclonal antibody to the GP IIb/Illa

3. Glycoprotein lIb/llla Inhibitors
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Fig. 2. Effect of aspirin (acetylsalicylic acid) on the risk of death or myocardial infarction in patients with unstable angina (reproduced
from Braunwald et al.lYl). Ml = myocardial infarction

receptor, m7E8! Development of the chimeric 4. Glycoprotein lib/Illa Inhibitors
monoclonal antibody Fab fragment (c7E3), now in Patients with Acute
commercially available as abciximab, soon fol- Coronary Syndromes
lowed. Abciximab is a high-affinity, nonselective
inhibitor of platelet aggregation that binds irre-

versibly to the G,P lib/llla receptor apd inhibits coronary artery disease (table I). The results of the
platelet aggregation for prolonged periods. Evaluation of 7E3 for the Prevention of Ischaemic
In an attempt to design more specific and reverscompjications (EPIC) [abciximab], Evaluation in
ible inhibitors of the GP llb/llla receptor, several pTCA to Improve Long Term Outcome with Ab-
small-molecule inhibitors have been developedciximab GP II/lll (EPILOG) [abciximab], Chime-
that either contain or mimic the peptide sequenceic 7E3 Anti-Platelet Therapy in Unstable angina
(arginine-glycine-aspartic acid, R-G-D) critical for REfractory to standard treatment (CAPTURE) [ab-
ligand recognition by the lib/llla receptor. These Ciximab], Randomised Efficacy Study of Tirofiban
include a cyclic heptapeptide, eptifibatide, angfor Outcomes and REstenosis (RESTORE) [tirofi-

nonpeptide agents, lamifiban and tirofiban. Like ban] and Integrelin to Manage Platelet Aggregation

. ) . to Prevent Coronary Thrombosis-Il (IMPACT-II)
abciximab, these agents are given intravenously,

typically as a bolus followed by infusion and have [eptifibatide] trials have clearly shown the benefi-

i i i o cial effects of GP llb/llla inhibition in patients un-
arapid onset of action. Unlike abciximab, however*dergoing percutaneous coronary intervention (fig.

eptifibatide, lamifiban and tirofiban are all revers- 3) [13-17,21]

ible antagonists of the GP llb/llla receptor and  The first evidence that GP Ilb/llla inhibitors
have a duration of action of only a few hours aftermight benefit patients with non-ST-elevation acute
drug discontinuation (table 1). coronary syndromes not undergoing coronary inter-

A number of clinical trials have investigated GP
lIb/llla inhibitors in patients with atherosclerotic
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vention came from the EPIC trial. In EPIC, the sub- Table I. Characteristics of abciximab versus the small-molecule?
set of 489 patients with unstable angina who un-SF 'P/!a inhibitors

derwent subsequent coronary intervention derived Abciximab Smal molecule

a larger benefit from treatment with abciximab =72 Monoclonal antibody Peptides and

than other patients undergoing coronary inter- Fab fragment nonpeptides

vention[2’] Patients with unstable angina who re- Onset Immediate Immediate

ceived an abciximab bolus plus infusion had a 62%Puration Days Hours

reduction in the composite end-point of death, non-~°"" Intravenous Intravenous
L . . Other effects Also binds other receptors ~ None

fatal myocardial infarction or urgent revascularisa- (e.g. vitronectin)

tion at 30 days compared with those who receivedantigenicity Low incidence, unknown  None

placebo (12.%54.8%, p = 0.012%] Patients with- significance

out unstable angina who received abciximab bolus-® The small_molecu_lgz GI_D IIb/IIIainhibitors_ include acycli_c.
. . . . heptapeptide, eptifibatide, and nonpeptide agents, lamifiban

plus-infusion had a 27% reduction in the same .4 irofiban.
composite end-point (1289.4% for placebo, not P = glycoprotein.
significant,). The beneficial effects of abciximab
were even greater at 6 months, with an 88% reduc-
tion in death or nonfatal myocardial infarction lar benefit from GP llb/llla inhibition with abcixi-
(16.6 vs 2.0%) seen in unstable angina patientsmab.
who received a bolus plus infusion of abciximab Additional evidence that GP llib/Illa inhibition
compared with placebo. might be of benefit in patients with unstable angina

Using regression modelling, an interaction was(not undergoing percutaneous intervention) came
found between the use of abciximab and presencsom the CAPTURE trial. In CAPTURE, 1265 pa-
of unstable angina in reducing death and nonfatalients with refractory unstable angina were ran-
myocardial infarction at 30 days and 6 moriffs. domised to receive either abciximab or placebo for
Although this was a subgroup analysis, these rei8 to 24 hours before, and 1 hour after, percutane-
sults suggest that patients with unstable angina whous coronary intervention. Patients receiving ab-
undergo percutaneous intervention derive particueiximab had a 29% reduction in the composite end-

Table II. Intravenous glycoprotein lIb/Illa inhibitors in clinical trials

Agent Type Trials (population) Manufacturer

m7E3 Murine monoclonal antibody TAMI-82 (MI) NA

Abciximab Chimeric monoclonal antibody Fab ~ EPICI*S] (PTCA), EPILOG!4 (PTCA), Centocor, Malvern, USA and Eli

(c7E3) fragment CAPTUREIS! (PTCA) Lilly & Co., Indianapolis, USA

Eptifibatide  Cyclic lysine-glycine-aspartic IMPACT-I8] (PTCA), IMPACT-IIET] (PTCA), COR Therapeutics, San

acid (K-G-D) heptapeptide IMPACT-Hi/Low(8 (PTCA), IMPACT-AMI!®! (MI), Francisco, USA

IMPACT-USARY (UA), PURSUITE! (UA)

Tirofiban Nonpeptide RESTORERY (PTCA), PRISM?Z (UA), Merck & Co., West Point, USA
PRISM-PLUS®I (UA)

Lamifiban Nonpeptide CN Lamifiban Trial24 (UA), PARAGON-A[S] Hoffman-La Roche, Basel,
(UA), PARADIGMPSI (MI) Switzerland

CAPTURE = Chimeric 7E3 Anti-Platelet Therapy in Unstable angina REfractory to standard treatment; EPIC = Evaluation of eptifibatide
(7E3) for the Prevention of Ischaemic Complications; CN = Canadian; EPILOG = Evaluation in PTCA to Improve Long Term Outcome with
Abciximab GP Il/Ill; IMPACT = Integrelin to Manage Platelet Aggregation to Prevent Coronary Thrombosis; MI = myocardial infarction;
PARADIGM = Platelet Aggregation Recpetor Antagonist Dose Investigation and reprefusion Gain in Myocardial Infarction ; PARAGON-A =
Platelet IIb/llla Antagonist for the Reduction of Acute coronary syndrome events in a Global Organisation Network; PRISM = Platelet Receptor
inhibition for Ischaemic Syndrome Management; PRISM-PLUS = Platelet Receptor inhibition for Ischaemic Syndrome Management in
Patients Limited to very Unstable Signs and symptoms; PTCA = percutaneous translumenal coronary angioplasty; PURSUIT = Platelet
lIb/Illaiin Unstable angina Receptor Suppression Using Integrilin Therapy; RESTORE = Randomized Efficacy Study of Tirofiban for Outcomes
and REstenosis; TAMI = Thrombolysis and Angioplasty in Myocardial Infarction; UA = unstable angina.
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OR (95% Cl)
IMPACT-II 0.761 (0.590, 0.982)
EPIC - 0.620 (0.438, 0.877)
EPILOG L 0.412 (0.290, 0.586)
CAPTURE B 0.620 (0.432, 0.889)
RESTORE 0.828 (0.632, 1.084)
0 0.5 1 15
GP Iib/llla GP lib/llla
Better Worse

Odds ratio (primary trial end-point)

Fig. 3. Results of the Evaluation of eptifibatide (7E3) for the Prevention of Ischaemic Complications (EPIC),[*2 EPILOG,[*3] Chimeric
7E3 Anti-Platelet Therapy in Unstable angina REfractory to standard treatment (CAPTURE),[**l Randomised Efficacy Study of
Tirofiban for Outcomes and REstenosis (RESTORE)!®! and IMPACT-111¢ trials of glycoprotein lIb/llla inhibitors in patients undergoing
percutaneous interventions. Odds ratios and 95% confidence intervals (95% CI) are for the primary end-point of each trial. GP =
glycoprotein; OR = odds ratios.

point of death, nonfatal myocardial infarction, or agement in Patients Limited to very Unstable Signs
urgent revascularisation at 30 days compared witland symptoms (PRISM-PLUS) trials with tiro-
those who received placebo (1¥815.9%, p = fiban, the Platelet lIb/llla Antagonist for the Re-
0.012)121 In fact, patients treated with abciximab duction of Acute coronary syndrome events in a
had a 71% reduction in the rate of myocardial in-Global Organisation Network (PARAGON A) trial
farction before they underwent coronary interven-with lamifiban, and the Platelet lIb/Illa in Unstable
tion (2.1vs0.6%, p = 0.029) (fig. 4}5] While these  angina Receptor Suppression Using Integrilin
data are based on a small number of events in pa-herapy (PURSUIT) trial with eptifibatide.

tients who were scheduled for percutaneous inter-
vention, they suggest that GP llb/llla inhibition
with abciximab may benefit patients with unstable
angina who are not undergoing coronary interven-

5.1 Tirofiban (PRISM and PRISM-PLUS)

The PRISM trial was the first large trial of the

tion. GP lIb/1ll inhibitor tirofiban in patients with unsta-
ble angina and non-ST-elevation myocardial in-
5. The Four Ps (PRISM, PRISM-PLUS, farction. In PRISM, 3232 patients with chest pain
PARAGON A and PURSUIT) and either electrocardiographic (ECG) changes or

known coronary artery disease were randomised to
There have been 4 recent trials, enrolling a totateceive 48 hours of tirofiban or heparin. Patients
of more than 18 000 patients, that have investiwho received tirofiban had a 32% reduction in the
gated the use of GP lIb/llla inhibitors in patients composite end-point of death, myocardial infarc-
with non—ST-elevation acute coronary syndromestion or refractory ischaemia at 48 hours (38
the Platelet Receptor inhibition for Ischaemic Syn-5.6%, p = 0.01) compared with those receiving
drome Management (PRISM) and the Plateletheparini?Zl At 30 days there was no longer a sig-
Receptor inhibition for Ischaemic Syndrome Man- nificant difference in the composite end-point (15.9

O Adis International Limited. All rights reserved. Drugs 1998 Dec; 56 (6)
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vs17.1%, p = 0.34); however, there was a signifi-strategy23] In PRISM-PLUS, patients treated with
cant 36% reduction in 30-day mortality seen in pathe combination of tirofiban and heparin had a sig-
tients who received tirofiban compared with thosenificant 28% reduction in the primary composite
who received heparin (238 3.6%, p = 0.02821  end-point of death, nonfatal myocardial infarction
There was no difference in bleeding rates betweewor refractory ischaemia at 7 days compared with
the 2 treatment arm&? patients receiving heparin alone (12917.9%,

A second trial, PRISM-PLUS, conducted con-p = 0.004)2% They had a significant 65% reduc-
currently with the PRISM trial, randomised 1915 tion in death or nonfatal myocardial infarction at
patients with unstable angina or non—-Q-wave48 hours (0.9/s2.6%, p = 0.012), and a 40% re-
myocardial infarction to tirofiban alone, heparin duction at 7 days (4.9s8.3%, p = 0.006), com-
alone or the combination of tirofiban and heparin agared with the heparin alone groéfl. These ben-
part of a comprehensive management strategy fogficial effects extended to 30 days and 6 months.
unstable angin&3! Patients enrolled in PRISM- Patients treated with the combination of tiro-
PLUS were more acutely ill than those in PRISMfiban and heparin had a 27% reduction in death or
study with more recent chest pain and either sighonfatal myocardial infarction (8w 11.9%, p =
nificant ECG findings or positive cardiac enzymes.0.027) at 30 days and a 20% reduction in death or
Patients enrolled in PRISM-PLUS also had a morenonfatal myocardial infarction at 6 months (12.3
aggressive use of coronary intervention encourVs 15.3%, p = 0.06) compared with patients who

aged as part of the Comprehensive managemeﬁﬁceived heparin alorf®® Patients who received
the combination of tirofiban and heparin did have
a higher rate of major bleeding than those who re-
87 ceived heparin alone (1¥0.8%, p = 0.23}3
—_ Pacebo In PRISM-PLUS, the tirofiban alone arm was
discontinued prematurely after only 345 patients
were enrolled, on the advice of the trial's Data and
67 Safety Monitoring Board, because of an excess in
7-day mortality in these patients (461.1% for
heparin alonel?®! It is surprising that the treatment
arm dropped in PRISM-PLUS was the same treat-
ment arm that was found to be beneficial in the
PRISM trial.

There are several possible hypothetical expla-
nations that might account for this increase in 7-
2 1 day mortality seen in the tirofiban alone arm of
PRISM-PLUS. One hypothesis is that the more
acutely ill patients enrolled in PRISM-PLUS who
were treated with a strategy that included aggres-

0- sive coronary intervention might have required the
o 0 addition of antithrombin therapy to the potent anti-
Hours before PTCA platelet effects of tirofiban. Patients in the PRISM
Fig. 4. Reduction in myocardial infarction with abciximab given trial, who were less acutely ill and required less
before coronary intervention in patients with unstable angina coronary intervention, might have done better with
from the Chimeric 7E3 Anti-Platelet Therapy in Un;table an_gina antiplatelet therapy alone. A second hypothesis is
REfractory to standard treatment (CAPTURE) trial (reprinted . . .
from CAPTURE Investigators, 5l with permission). PTcA =per-  that heparin rebound contributed to the increased
cutaneous translumenal coronary angioplasty. mortality. Almost 70% of patients enrolled in

Myocardial infarction (% of patients)
N
1
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PRISM-PLUS were on heparin before enrolnigiit. ST-depression, transient ST-elevation, or T-wave
Those patients randomised to tirofiban alarmaild  inversions were randomly assigned to receive either
have had heparin therapy discontinued, possiblhigh (75Qug bolus and Jug/min infusion) or low
resulting in an increase in ischaemic events due t(80Qug bolus and Jug/min infusion) dose lam-
increased thrombin generation during heparin therifiban, with or without heparin, or heparin alone for
apy. A third hypothesis is that, because the exces8 to 5 days. There was no significant reduction in
mortality at 7 days was no longer present on 30-dayhe primary efficacy end-point of 30-day death or
or 6-month follow-up, and because this increasethonfatal myocardial infarction in patients who re-
mortality was not seen in a similar, high-risk subsetcejved lamifiban, at either the high (12.0%, p =
of the PRISM population, the excess mortality wasp.899) or low dose (10.6%, p = 0.48), compared
a chance finding’®! Despite these potential expla- with those who received heparin alone (11.735%).
nations, the possibility remains that the increase\t 6 months, however, a significant treatment ef-
shortterm mortality seen in PRISM-PLUS was realtect was seen in patients who received low dose
and that it was not seen in the PRISM trial simply|5mifiban (13.7%, p = 0.02) but not high dose

because of chance. lamifiban (16.4%, p = 0.38) compared with those
Taken together, the PRISM and PRISM-PLUS\hq received heparin alone (18.1%%).

trials suggest a role for the GP lIb/llla inhibitor  There was more major and intermediate bleed-
tirofiban in the treatment of patients with non—ST—ing in patients who received high dose lamifiban,

elevation acute coronary syndromes. Further in'either with heparin (2.4 and 9.7% respectively) or

ves?iga_tion regarding_the tolerability a”‘{' efficagy without heparin (1.3 and 8.1%), than in those who
of t|rof!ban anne,_W|thout accompanying anti- o cqjyed jow dose lamifiban with heparin (0.5 and
thrombin therapy, is needed before this regime .4%), or low dose lamifiban without heparin (0.8

can b(_e recor_nmended, pargcularly fort.he subset o nd 4.2%), or heparin alone (0.8 and 4.8%).
high-risk patients undergoing aggressive coronary These

. : data suggest that low doses of the GP
intervention.

lIb/llla inhibitor lamifiban are well tolerated and

may benefit patients with nhon—ST-elevation acute
coronary syndromes. Whether the addition of
heparin is beneficial will require further investiga-

The Canadian Lamifiban Study was a small,ion- Higher doses (7@ plus Sug/min) of the GP
dose-ranging study with the nonpeptide llb/llla IIb/_IIIa |nh|b!tor I_am|f|ban, however, appear to be
inhibitor lamifiban in 365 patients with unstable {©OXIC, resulting in worse outcomes whether used
angina. Patients were randomised on presentatioyyith or without concomitant heparin.
to either 1 of 4 doses of lamifiban or placebo for Why treatment with a reversible GP lib/llla
72 to 120 hours. Patients who received the 2 highthhibitor for 3 to 5 days would result in reductions
est doses of lamifiban (bolus plus infusion of in death or myocardial infarction at 6 months but
600ug plus 4pg/min or 75@Qug plus 5ug/min) had ~ not at 30 days is unclear. Although one possibility
a significant 69% reduction in 30-day death or nonds chance, a similar pattern was observed in the
fatal myocardial infarction compared with patients EPIC trial with continued reduction in mortality at
who received placebo (8.1 to 2.5%, p = 0.89). 3-year follow-up in the subset of patients enrolled

The encouraging results of the Canadian Lamif-with either unstable angina or myocardial infarc-
iban Study led to the larger PARAGON A ftrial. tion.[28] Short term therapy with a potent antiplate-
PARAGON Awas a phase Il, dose-finding trial that let agent may allow improved healing of the rup-
investigated lamifiban in patients with unstable an-tured atherosclerotic plaque, thereby preventing
gina and non—ST-elevation myocardial infarction.future ischaemic events. A larger, phase Il trial
A total of 2282 patients with chest pain and eitherwith lamifiban (PARAGON B) is being planned

5.2 Lamifiban (Canadian Lamifiban Study
and PARAGON A)
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and will further examine whether short term ther-11 000 of the 18 000 patients studied to date.
apy with lamifiban results in long term reduction Because of the large number of patients enrolled,
in ischaemic events in patients with non—-ST-elevaPURSUIT was able to show an absolute 1.5% re-

tion acute coronary syndromes. duction in the hard end-points of death and myo-
cardial infarction at 30 days as its primary finding.
5.3 Eptifibatide (PURSUIT) In addition, PURSUIT included patients with the

entire spectrum of non-ST-elevation acute coro-

PURSUIT investigated the use of the cyclic nary syndromes from around the world and from
heptapeptide GP llb/llla inhibitor, eptifibatide, in a wide variety of clinical practice settings, each
patients with non—ST-elevation acute coronary synusing coronary intervention in a fashion consistent
dromes. In PURSUIT, 10 948 patients with isch-with their standard clinical practice. The positive
aemic chest pain and either ST-segment deipress results seen with eptifibatide in PURSUIT add
transient ST-segment elevation, T-wave inversionsignificantly to the growing evidence that potent
or positive cardiac enzymes, were randomised tglatelet inhibition with GP Ilb/llla inhibitors is
up to 72 hours, or 96 hours if they underwent perbeneficial in all patients with non—ST-elevation
cutaneous intervention, to either eptifibatide oracute coronary syndromes.
placebo. Heparin was given at the physicians’ dis-
cretion. Patients receiving eptifibatide had a 16.5%
reduction in death or nonfatal myocardial infarc-
tion at 96 hours (7.6s9.1%, p = 0.011) and a The GP lIb/llla inhibitors represent a new class
12.9% reduction at 7 days (10v$ 11.6%, p = of therapeutic compounds that are revolutionising
0.016)[°! At 30 days, a 9.6% relative, and 1.5% the way we treat patients with atherosclerotic coro-
absolute, reduction in the primary end-point of nary artery disease. The GP lIb/llla inhibitors have
death or nonfatal myocardial infarction remainedbeen extensively investigated and clearly benefit
in patients who received eptifibatide comparedpatients undergoing percutaneous coronary inter-
with those who received placebo (1¥§14.2%, vention. Whether the magnitude of benefit seen in
p = 0.04)?! Similar results were seen in patients coronary intervention patients with abciximab can
treated medically, without percutaneous interven-be achieved with other GP lIb/llla inhibitors will
tion or coronary artery bypass surgery, (149 require further study.
16.4%, p = 0.58). The magnitude of benefit was The results of the PRISM, PRISM-PLUS,
greatest in North America compared with other re-PARAGON A and PURSUIT trials demonstrate that
gions that participated in the tril. the GP IIb/llla inhibitors tirofiban, lamifiban and

Patients who received eptifibatide in PURSUIT eptifibatide are beneficial in the non—-ST-elevation
had higher rates of mild (26v512.9%), moderate acute coronary syndrome population (table III;
(11.3vs 9.0%) and severe bleeding (¥$0.9%) fig. 5). Each of these agents appears to result in an
[p < 0.001 for moderate/seveks mild/none], approximate 1.5% absolute reduction in 30-day
compared with those who received plac&b®a-  death or non-fatal myocardial infarction when ad-
tients receiving eptifibatide also had higher trans-ministered to patients with non—ST-elevation coro-
fusion rates (13.@s 10.5%) than those receiving nary syndromes. This 1.5% reduction is primarily
placebd?! Most of the increase in bleeding was driven by a reduction in non-fatal myocardial in-
due to femoral access site bleedfgrhere was farction; the effects on mortality are less dramatic
no increase in the incidence of intracranial haemand thus harder to demonstrate.
orrhage?! From a public health perspective, this 1.5%

PURSUIT has been the largest of the 4 trials ofreduction translates into preventing 15 events for
GP lIb/llla inhibition in non—-ST-elevation acute every 1000 patients treated with these agents. With
coronary syndrome patients and represents almoshe millions of patients worldwide that experience

6. Overview and Future Directions

O Adis International Limited. All rights reserved. Drugs 1998 Dec; 56 (6)
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TABLE 3 TO GO HERE

LANDSCAPE

O Adis International Limited. All rights reserved.

acute coronary syndromes, this represents a sub-
stantial benefit. Despite the added expense of these
agents, the overall savings to the healthcare sys-
tem through the prevention of recurrent myocar-
dial infarction, ischaemia and procedures, could be
substantial. The apparently larger treatment effect
seen in the PRISM-PLUS trial is probably attribut-
able to the dropping of the tirofiban alone arm with
its associated higher mortality (fig. 5). The fact
that several GP lIb/llla inhibitors produce similar
benefits in this population suggests that this repre-
sents a class effect of IIb/llla inhibitors, at least
with the peptide and nonpeptide GP llb/llla in-
hibitors, in patients with non—ST-elevation acute
coronary syndromes. All patients in these trials re-
ceived background antiplatelet therapy with aspirin.
Whether these agents are better than aspirin alone
will require the direct comparisons with aspirin
being tested in a number of ongoing trials.

An upcoming trial, the Global Use of Strategies
To Open occluded coronary arteries (GUSTO-IV)
trial, will evaluate whether the monoclonal anti-
body fragment GP lIb/llla inhibitor, abciximab, ben-
efits patients with non—ST-elevation acute coronary
syndromes, as was suggested in subgroup analyses
of the EPIC and CAPTURE trials. It will include
patients with the entire spectrum of acute coronary
syndromes, including unstable angina, non-ST-
elevation myocardial infarction and acute ST-ele-
vation myocardial infarction. If abciximab has the
same magnitude of benefit in the non—ST-elevation
acute coronary syndrome population as it does in
the coronary intervention population, its use will
represent a further advance in the treatment of such
patients.

Patients who present with non—-ST-elevation acute
coronary syndromes continue to have high rates of
death and nonfatal myocardial infarction long after
their acute episode has resolN&¥ Aspirin, arela-
tively weak antiplatelet agent, has been shown to
be of benefit in the secondary prevention of death
and ischaemic complications in patients with coro-
nary artery diseadé2! There are at least 12 oral GP
IIb/Illa inhibitors that have been developed and
are now under investigation in clinical trials to de-

Drugs 1998 Dec; 56 (6)
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Table Ill. Comparison of the PRISM, PRISM-PLUS, PARAGON A, and PURSUIT trials

Study Agent No. patients Patient Treatment Primary end-point Heparin Outcome
population
PRISM[22] Tirofiban 3232 UA/NQMI Tirofiban vs heparin 48h death/Ml/refractory ~ Control arm, 32% | 48h
ischemia open label death/Ml/ischaemia*, 36% |
30d death*
PRISM-PLUSI23] Tirofiban 1915 High risk Tirofiban vs heparin vs 7d death/Ml/refractory  control arm 28% | 7d death/Ml/ischaemia*,
UA/NQMI tirofiban + heparin ischemia (with/without),  27% 1 30d death/MI*
open label
PARAGON Al23] Lamifiban 2282 UA/NQMI High lamifiban (+ heparin) ~ 30d death/MI Randomised,  11% ! 30d death/MI, 28% |
vs low lamifiban (+ heparin) blinded 6mo death/MI*
vs heparin
PURSUIT! Eptifibatide 10 948 UA/NQMI Eptifibatide vs placebo 30d death/MI MD discretion 9. 6% | 30d death/MI*

d = day; h = hour; MD = medical doctor; Ml = myocardial infarction; mo = month; NQMI = non—-Q-wave myocardial infarction; PARAGON-A = Platelet lIb/llla Antagonist for the
Reduction of Acute coronary syndrome events in a Global Organisation Network; PRISM = Platelet Receptor inhibition for Ischaemic Syndrome Management; PRISM-PLUS =
Platelet Receptor inhibition for Ischaemic Syndrome Management in Patients Limited to very Unstable Signs and symptoms; PURSUIT = Platelet IIb/llla in Unstable angina Receptor
Suppression Using Integrilin Therapy UA = unstable angina; * p < 0.05; | = decrease.
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Absolute risk
reduction (95% ClI)

1
PRISM-PLUS { } 3.4(1.0,58)
PRISM — 1.3(-0.35, 2.9)
PARAGON N, 1.4 (-2.4,5.2)
PURSUIT —— — 1.5(0.09, 2.9)
COMBINED e f— 1.7 (0.78,2.7)
6 3 0 -3
GP lib/llla GP lib/llla
Better Worse

Absolute risk reduction (30-day death or MI)

Fig. 5. Absolute reduction in 30-day death or myocardial infarction in the Platelet Receptor inhibition for Ischaemic Syndrome
Management (PRISM),[22 Platelet Receptor inhibition for Ischaemic Syndrome Management in Patients Limited to very Unstable
Signs and symptoms (PRISM-PLUS),[23I Platelet IIb/llla Antagonist for the Reduction of Acute coronary syndrome events in a Global
Organisation Network (PARAGON-A)25] and Platelet Ilb/llla in Unstable angina Receptor Suppression Using Integrilin Therapy
(PURSUIT)® trials of glycoprotein IIb/llla inhibitors in patients with non-ST-elevation acute coronary syndromes. 95% Cl = 95%

confidence intervals; RR = risk reduction.

termine their role in secondary preventiéf. 3.
Whether long term GP lIb/llla blockade will pro-
duce further reductions in death and other isch-
aemic complications will be determined in the next 5
few years.

Glycoprotein lIb/llla inhibitors are k®lutionis- 6.
ing the care of patients with atherosclerotic coro-
nary artery disease. Acute therapy with an intra-
venous GP llb/llla inhibitor may soon be the
cornerstone of management of patients with acute £
coronary syndromes. In the future, GP llb/llla
inhibitors may play as integral a role in the treat-
ment of patients with coronary disease as aspirin
does today.

4.
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