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Summary
Abciximab (Reopro) is an antibody fragment that dose-dependently inhibitsAbstract
platelet aggregation and leucocyte adhesion by binding to the glycoprotein (GP)
IIb/IIIa, vitronectin and Mac-1 receptors.

Abciximab (0.25 mg/kg bolus plus infusion of 0.125 µg/kg/min for 12 hours)
showed greater efficacy than tirofiban in reducing the 30-day composite endpoint
of death, nonfatal myocardial infarction (MI) or urgent target-vessel revascu-
larisation in the randomised, double-blind TARGET study in patients scheduled
for stent placement. In addition, the beneficial effects of treatment with abciximab
previously observed in the randomised, multicentre, placebo-controlled EPILOG
and EPISTENT studies have been maintained to 1 year, with a significantly
reduced incidence of ischaemic complications relative to placebo consistently
observed across a range of subgroups including age, sex, bodyweight and indica-
tion for revascularisation.
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The incidence of the composite endpoint was reduced in patients presenting

with acute MI of <48 hours’ duration in comparison with either fibrinolytic

therapy or stenting alone in the randomised STOPAMI and ADMIRAL trials,

primarily because of a reduced requirement for urgent repeat revascularisation

and reduced incidence of mortality. In the randomised, nonblind, multicentre

CADILLAC trial in patients with acute myocardial infarction (MI), stenting alone

was superior to percutaneous transluminal coronary angioplasty (PTCA) and

stenting alone was not inferior to PTCA plus abciximab.

Recent large randomised, multicentre studies (ASSENT-3 and GUSTO-V)

have shown higher efficacy (on various ischaemic endpoints) of abciximab in

combination with either a reduced dose of tenecteplase or reteplase compared with

the fibrinolytic drug alone. TIMI grade 3 flow rates at 60 and 90 minutes in the

TIMI-14 and SPEED trials were higher in patients who received abciximab in

combination with either alteplase or reteplase than abciximab alone and were

similar to that seen with the full-dose fibrinolytic alone.

In the randomised, multicentre GUSTO IV-ACS study, no significant differ-

ences in any of the ischaemic endpoints at either 7 or 30 days in patients with acute

coronary syndromes who were not scheduled to undergo early revascularisation
(within 12 hours of end of infusion) were apparent between those who received
abciximab (bolus and either 24- or 48-hour infusion) and those who received
placebo in addition to aspirin and heparin.

The most common adverse events associated with the use of abciximab are
bleeding complications and thrombocytopenia, although the risk of major bleed-
ing can be limited through adhering to current administration protocols.

Treatment costs are generally higher in both stent plus abciximab and angi-
oplasty plus abciximab groups than stent plus placebo, primarily because of the
acquisition cost of abciximab. Abciximab appeared most cost beneficial in
high-risk patients undergoing elective percutaneous coronary revascularisation;
among lower risk patients, abciximab therapy has been associated with higher
total in-hospital and 6-month medical costs than eptifibatide.

Conclusion: The GP IIb/IIIa receptor antagonist abciximab, when used with
aspirin and heparin, has demonstrated efficacy in reducing the short- and long-
-term risk of ischaemic complications in patients with ischaemic heart disease
undergoing percutaneous coronary intervention, when used with aspirin and
heparin. High-risk patients (including those with diabetes mellitus) derive particu-
lar benefits from abciximab treatment. Abciximab remains an important therapeu-
tic option for the prevention of complications in patients with ischaemic heart
disease.
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Abciximab is an antibody fragment that inhibits platelet aggregation by binding toOverview of
the glycoprotein (GP) IIb/IIIa receptor. Abciximab also binds to the vitronectinPharmacology
and Mac-1 receptors. Inhibition of platelet aggregation is correlated with the
degree of GP IIb/IIIa receptor blockade. An intravenous (IV) bolus of abciximab
0.25 mg/kg blocks >80% of GP IIb/IIIa receptors and produces the maximum
antiplatelet effect (>80% inhibition of ADP-induced platelet aggregation) at 10
minutes after treatment initiation. Continuous infusion (0.125 µg/kg/min or 10 µg/
min) after the bolus maintains near maximal platelet inhibition. However, marked
interindividual variability has been observed in the degree of platelet inhibition in
patients undergoing revascularisation.

Ex vivo, administration of abciximab (0.25 mg/kg bolus then 10 µg/min for 12
hours) to patients undergoing percutaneous coronary revascularisation has shown
generally equivalent inhibition of platelet aggregation in response to ADP or
thrombin receptor-activating peptide (TRAP) as tirofiban or eptifibatide, although
dosage regimens of tirofiban and eptifibatide varied between some studies.

Platelet aggregation was significantly increased relative to baseline following
fibrinolytic therapy with either alteplase or reteplase in patients with acute
myocardial infarction (MI; n = 51) enrolled in the dose-finding TIMI-14 trial, but
no significant differences in platelet aggregation at 90 minutes or 24 hours were
evident between patients who received abciximab (0.25 mg/kg bolus) with either
reduced doses of reteplase (a 5U bolus and either 5 or 10U bolus) or alteplase
(dose range 35 to 65mg); all patients receiving combination abciximab/fibrinolyt-
ic therapy achieved >80% inhibition of platelet aggregation at 90 minutes which
was sustained for ≥24 hours after initiation of abciximab treatment. The addition
of ticlopidine to treatment maintained the platelet inhibition achieved with abcix-
imab therapy during the first 24 hours.

In addition to inhibition of platelet aggregation, abciximab has shown poten-
tially antithrombotic effects which are independent of heparin administration.
Abciximab inhibits platelet-dependent thrombin generation, most likely through
blockade of both GP IIb/IIIa and vitronectin receptors. Blockade of vitronectin
receptors prevents smooth muscle cell adhesion and migration, thus reducing
intimal proliferation. Moreover, abciximab may inhibit activated Mac-1 receptors,
thus reducing monocyte and polymorphonuclear leucocyte recruitment at the site
of vascular injury.

Abciximab binds rapidly to platelets after administration and has an initial
half-life of > 10 minutes and a second phase half-life of about 30 minutes. Platelet
function generally recovers within 48 hours, although platelet-bound abciximab is
still detectable 15 days or more after administration in a platelet-bound state.

In General Patient Populations: Abciximab (0.25 mg/kg bolus plus infusion ofTherapeutic Use in
0.125 µg/kg/min for 12 hours) has been investigated as an adjunct to aspirin andPercutaneous Coronary

Intervention heparin in patients undergoing percutaneous coronary intervention. Large well
designed studies have shown abciximab prevents acute ischaemic complications
(death, MI or urgent revascularisation).
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Abciximab demonstrated greater efficacy at 30 days than tirofiban treatment
(10 µg/kg bolus then 0.15 µg/kg/min IV infusion for 18 to 24 hours) in the
randomised, double-blind, multicentre TARGET study in patients scheduled for
stent placement. At 30 days, the composite endpoint of death, nonfatal MI or
urgent target-vessel revascularisation occurred in significantly fewer patients who
received abciximab than received tirofiban (6.0 and 7.6%, respectively), mainly
because of a greater number of MI events in patients treated with tirofiban (5.4 vs
6.9%).

The beneficial effects of treatment with abciximab previously observed in the
randomised, multicentre, placebo-controlled EPILOG and EPISTENT studies
have been maintained to 1 year, with a significantly reduced incidence of
ischaemic complications relative to placebo which was consistently observed
across a range of subgroups (including age, sex, bodyweight and indication for
revascularisation). Factors which were significantly and independently associated
with improved survival at 1 year in multivariate analysis in EPISTENT were use
of abciximab in combination with stenting (versus placebo and stenting alone),
and preprocedural percentage diameter stenosis, whereas worse survival was
associated with previous congestive heart failure, type 1 diabetes mellitus, age
>70 years and postprocedural TIMI grade 0 flow. Nonetheless, abciximab has
demonstrated efficacy, reducing the composite endpoint of death, MI or
target-vessel revascularisation, in a prospectively defined subset of patients with
diabetes mellitus undergoing percutaneous coronary intervention in the EPIS-
TENT study.

In Acute Myocardial Infarction: Five randomised comparative studies
(ADMIRAL, CADILLAC, STOPAMI, STOPAMI-2, and ISAR-2) have investi-
gated the use of abciximab in combination with stent placement in patients with
acute MI. Both STOPAMI and ADMIRAL studies reported that patients receiving
abciximab plus stent showed a significantly reduced composite endpoint com-
pared to either fibrinolytic therapy or stent alone at 30 days. In STOPAMI-2
patients receiving abciximab plus stent showed a greater myocardial salvage
index than those receiving abciximab plus alteplase. Results of the CADILLAC
study suggest that stent plus abciximab, angioplasty plus abciximab and stent
alone each leads to significantly better outcomes at 30 days compared to angi-
oplasty alone. Patients receiving stent plus abciximab showed a significantly
lower rate of revascularisation than those receiving angioplasty either alone or in
combination with abciximab.

In the ADMIRAL study, blood flow was greater in patients who received
abciximab than in placebo recipients immediately following revascularisation
(TIMI grade 3 flow achieved in 95.1% vs 86.7% of patients; p = 0.04) and at 6
months with (94.3% vs 82.8%).

Recent large randomised, nonblind, multicentre studies (ASSENT-3 and GUS-
TO-V) have shown higher efficacy with abciximab in combination with either a

 Adis Data Information BV 2003. All rights reserved. Drugs 2003; 63 (11)
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reduced dose of tenecteplase or reteplase than the full-dose fibrinolytic drug
alone.

The effect of abciximab in combination with fibrinolytic therapy (either
alteplase, streptokinase or reteplase) on reperfusion after acute MI was investigat-
ed in the TIMI-14 and SPEED trials. More patients who received abciximab in
combination with fibrinolytic therapy in TIMI-14 and SPEED achieved TIMI
grade 3 flow rates at 60 and 90 minutes than those who received abciximab alone.
In TIMI-14, at both 60 and 90 minutes TIMI grade 3 flow rates were significantly
greater in patients receiving abciximab plus fibrinolytic therapy than than in those
receiving full-dose fibrinolytic alone (p = 0.0009 and 0.02, respectively). In the
multicentre SPEED study, the percentage of patients achieving TIMI grade 3 flow
rates 60 to 90 minutes after reperfusion treatment was greatest in patients who
received two 5U boluses reteplase plus abciximab (62%).

Pooled Analyses: Pooled analysis of large, randomised, placebo-controlled
trials involving abciximab (>9000 patients) showed a decrease in mortality of
approximately 30% compared with placebo at 1 year; mortality was also reduced
to a similar extent with either angioplasty or stenting (both approximately 30%).
Analyses from the EPIC, EPILOG and EPISTENT trials showed that the overall
treatment benefit (as indicated by 30-day and 6-month ischaemic outcomes) with
abciximab was observed irrespective of sex or smoking status.

In meta-analyses of prospective, randomised placebo-controlled trials GP IIb/
IIIa antagonists reduced the need for urgent revascularisation but had no effect on
mortality compared to placebo. Abciximab but not eptifibatide or tirofiban
significantly reduced the incidence of acute MI compared to placebo.

In Patients Without Early Revascularisation: In the randomised, multicen-
tre GUSTO IV-ACS study, no differences were apparent between groups of
patients with ACS who were not scheduled to undergo early revascularisation
(within 12 hours of end of infusion) who had received abciximab (bolus and either
24- or 48-hour infusion) in addition to aspirin and heparin in any of the ischaemic
endpoints at either 7 or 30 days (primary endpoint) compared with placebo.

The most common adverse events associated with the use of abciximab areTolerability
bleeding complications and thrombocytopenia, although the risk of major bleed-
ing can be limited through careful selection of patients, use of a low-dose,
bodyweight-adjusted regimen of heparin, discontinuation of heparin immediately
following revascularisation, early removal of the vascular sheath and femoral
artery access site care.

In recent large, randomised clinical trials (ADMIRAL, GUSTO IV-ACS and
TARGET), the incidence of major bleeding with a standard dose of abciximab
(0.6–0.7% of patients) was similar to that seen with placebo (0% and 0.3%) and
tirofiban (0.9%), although extension of the abciximab infusion to 48 hours
significantly increased the incidence of major bleeding complications relative to
placebo in one arm of the GUSTO IV-ACS trial (1% vs 0.3%). Rates of minor
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bleeding were significantly greater (3–12.1%) than with either placebo (2% and
3.3%) or tirofiban (2.8%).

Thrombocytopenia (platelet count <100 × 109/L) developed in 2.4–7% of
abciximab-treated patients (the higher value was recorded in patients receiving a
48 hour infusion of abciximab in GUSTO IV-ACS) compared with ≈1% of
placebo and 0.5% of tirofiban recipients in the ADMIRAL, GUSTO IV-ACS and
TARGET clinical trials. Severe thrombocytopenia (platelet count <50 × 109/L)
was observed in 0.9–2% of patients who received abciximab, 0.04% and 1.3% of
placebo recipients and 0.1% of tirofiban recipients. 2.1% of patients treated with
abciximab were identified as having pseudothrombocytopenia in pooled data from
the CAPTURE, EPIC, EPILOG and EPISTENT trials compared with 0.6% of
patients who received placebo.

In the ASSENT-3 trial, rates of major and minor bleeding were significantly
higher in patients receiving abciximab plus tenecteplase than in those receiving
tenecteplase alone or plus enoxaparin. Similarly, in GUSTO-V rates of major and
minor bleeding were significantly higher in patients receiving abciximab plus
reteplase than in those receiving reteplase alone. In both studies, the rates of
intracranial haemorrhage were similar for each treatment group. No cases of
anaphylactic, allergic or other hypersensitivity reactions have been reported in
500 patients enrolled in the ReoPro Readministration Registry.

Cumulative treatment costs from a prospectively defined subset of patients in thePharmacoeconomic
US who participated in the EPISTENT study at 1 year were significantly higher inConsiderations
both the stent plus abciximab (by $US932) and angioplasty plus abciximab
($US581) groups than in the stent plus placebo group, primarily because of the
acquisition cost of abciximab.

The addition of abciximab to stenting also significantly increased the estimated
mean costs per patient after 6 months’ treatment when results of the EPISTENT
trial were extrapolated to a European setting based on an economic evaluation
from the BElgian NEtherlands Stent (BENESTENT)-II study.

Cost savings associated with abciximab in a prospectively defined economic
substudy of EPILOG were for the most part attributed to a reduced requirement
for repeat revascularisation, bailout stenting and shorter hospital stays. Over a
6-month follow-up period, hospitalisation costs remained increased in the abcix-
imab groups because of an increase in the number of patients undergoing
nonurgent revascularisation.

Increased costs in the abciximab group were primarily because of drug
acquisition costs.

Two nonrandomised studies (based in the US and Netherlands) showed a
reduced incidence of ischaemic complications with abciximab and stenting;
however, overall treatment costs were similar or increased in these patients
compared with those who underwent only percutaneous coronary intervention.

Among lower risk patients undergoing elective percutaneous coronary revas-
cularisation, abciximab has been associated with higher total in-hospital and
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6-month medical costs than eptifibatide in the prospective PRICE cost analysis
study. Abciximab appeared most cost beneficial in high-risk patients in a retro-
spective cost analysis; the estimated cost to prevent one event was $US39 201
compared with $US74 047 for tirofiban. Patients treated with abciximab spent
fewer days in hospital than patients who received either tirofiban or eptifibatide
according to a retrospective analysis.

An incremental cost of $US932, or cost-effectiveness ratio of $US6213 per
added life-year, was seen in the stent plus abciximab group compared with stent
and placebo in EPISTENT. Patients who received abciximab plus stent had an
incremental cost of $US581 and a cost-effectiveness ratio of $US5291 per added
life-year in comparison with the abciximab and angioplasty group. One
Italian-based analysis has evaluated the cost effectiveness of abciximab based on
6-month results from the EPILOG, EPIC (not including patients who received
only abciximab bolus) and CAPTURE studies. Cost-effectiveness ratios for
patients in the abciximab and placebo groups were L16.6 and L15.4 million Lire
per event-free patient (approximately $US7543 and $US6998; 2002 values),
resulting in an incremental cost-effectiveness ratio of L34.3 ($US15 587) per
event avoided at 6 months after intervention.

 The recommended dosage of abciximab is a 0.25 mg/kg IV bolus administered 10Dosage and
to 60 minutes before the start of percutaneous coronary intervention, followed byAdministration
a continuous IV infusion of 0.125 µg/kg/min (up to a maximum of 10 µg/min) for
12 hours. For patients with refractory unstable angina pectoris in whom percuta-
neous coronary revascularisation is planned within 24 hours, the recommended
dosage is an IV bolus of 0.25 mg/kg followed by an infusion of 10 µg/min for 18
to 24 hours before the procedure and finishing 1 hour (US recommendation) or 12
hours (UK recommendation) after the procedure. Abciximab should be used in
combination with aspirin and heparin.

Abciximab is contraindicated in patients at high risk for bleeding complica-
tions or in whom bleeding complications would have serious consequences, those
requiring IV dextran and those with known hypersensitivity to the drug.

Haemostatic parameters should be measured before administration. Caution is
required in patients receiving other drugs that affect haemostasis. Infusion of
abciximab and heparin should be stopped if uncontrollable serious bleeding
occurs or if emergency surgery is required.

To reduce the risk of bleeding, careful femoral artery access site care, use of a
low-dose, bodyweight-adjusted regimen of heparin, discontinuation of heparin
immediately after the procedure, early removal of the arterial sheath and careful
patient management are recommended.

Platelet counts should be monitored before and during treatment. If the platelet
count decreases by ≥25% and to <100 × 109/L, abciximab should be discontinued
and appropriate treatment initiated.
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1. Introduction taneous coronary revascularisation was published in
PharmacoEconomics in 1999.[9] This review prima-

In 2000, ischaemic heart disease was one of the rily provides an update on the therapeutic use of
most significant contributors to morbidity and mor- abciximab in patients with ischaemic heart disease
tality worldwide, responsible for an estimated undergoing percutaneous coronary revascularisa-
12.4% of all deaths.[1] An estimated 1.3 million tion, and also reviews its use in patients without
coronary revascularisation procedures were per- early revascularisation and in MI.
formed in the US in 1998[2] and 20 500 in the UK in
1996.[3] The acute coronary syndromes (ACS) are a 2. Overview of Pharmacology
group of clinical conditions including unstable angi-
na pectoris (UAP), non-ST-segment elevation myo- The pharmacodynamic and pharmacokinetic
cardial infarction (MI), ST-segment elevation MI properties of abciximab have been reviewed exten-
and sudden ischaemic death.[4] Among these, UAP sively elsewhere[7,8] and are summarised in table I.
and MI without ST-segment elevation are among the This section provides an overview of the in vitro and
most commonly observed clinical manifestations.[5] ex vivo properties of the drug, with emphasis on

Platelet aggregation is a key step in thrombus recently published reports of the effect of various
formation both on the ruptured atherosclerotic platelet GP IIb/IIIa antagonists or their combination
plaque and after percutaneous coronary interven- with fibrinolytic therapy on platelet function.
tion. A conformational change in glycoprotein IIb/
IIIa (GP IIb/IIIa) results from the activation of a 2.1 Inhibition of Platelet Aggregation
specific platelet membrane receptor. GP IIb/IIIa
then becomes an active receptor for fibrinogen-me- The effect of abciximab on platelet function in ex
diated platelet aggregation. At high shear stress, von vivo studies was primarily measured by inhibition of
Willebrand factor also binds to GP IIb/IIIa and adenosine diphosphate (ADP)- or 11-amino acid
contributes to platelet aggregation (see figure 1).[6] thrombin receptor-activating peptide (TRAP)-in-

Medical management of ACS often involves duced platelet aggregation. A schematic representa-
revascularisation of the underlying disease process tion of the factors involved in platelet aggregation
with either percutaneous coronary intervention or and the points of action of various antithrombotic
coronary artery bypass grafting (CABG) in conjunc- and anticoagulant drugs (including abciximab) is
tion with pharmacological therapy. As the GP IIb/ presented in figure 1.
IIIa receptor is critical to the process of thrombus Inhibition of platelet aggregation is correlated
formation, it is an attractive target for pharmacologi- with the degree of GP IIb/IIIa receptor blockade.[8]

cal intervention. An intravenous (IV) bolus of abciximab 0.25 mg/kg
Abciximab (Reopro1), a chimeric human-mu- blocks >80% of GP IIb/IIIa receptors and produces

rine monoclonal antibody Fab (fragment antigen the maximum antiplatelet effect (>80% inhibition of
binding) fragment which inhibits platelet aggrega- ADP-induced platelet aggregation) at 10 minutes
tion through antagonism of GP IIb/IIIa, was first after treatment initiation.[28] Continuous infusion
reviewed in Drugs in 1994,[7] and an update was (0.125 µg/kg/min or 10 µg/min) after the bolus
subsequently published in 1998.[8] A further review maintains near maximal platelet inhibition.[8]

detailing the pharmacoeconomics of its use in percu- Marked interindividual variability has been observ-

1 Use of tradenames is for product identification purposes only and does not imply endorsement.
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Table I. Summary of the pharmacodynamic properties of abciximab. Ex vivo studies were conducted with whole blood or plasma samples
taken ≤2 hours after abciximab treatment in patients (pts) undergoing percutaneous coronary revascularisation. Most studies stated that pts
also received heparin and aspirin

Ex vivo

Inhibition of platelet aggregation is correlated with the degree of GP IIb/IIIa receptor blockade[8] (also seen after coronary stenting in pts
with angina pectoris[10]) although substantial interindividual variability is seen[11-14]

Almost complete inhibition of platelet aggregation during treatment[15,16]

Inhibits platelet aggregation in combination with either reteplase or alteplase in pts with acute MI similar to that reported in elective
settings[17]

Degree of platelet function inhibition similar between pts with and without diabetes mellitus[11]

Receptor blockade not significantly altered by heparin, although platelet aggregation inhibition was lower 24 hours after treatment[18]

Decreases Mac-1 expression on monocytes in pts with acute MI[19]

Did not induce stable fibrinogen binding nor platelet aggregation in response to ADP 20 µmol/L in healthy volunteers[20]

Significantly reduces serum levels of CRP and IL-6 following angioplasty compared with placebo[21] and in pts with UAP[22]

Combination of abciximab and ticlopidine has a prolonged inhibitory effect on ex vivo thrombus formation with respect to either
treatment alone[23]

In vitro

Binds to and inhibits GP IIb/IIIa, vitronectin and Mac-1 receptors[8]

No significant effect on platelet P-selectin expression (marker of platelet secretion) in vitro[24] or ex vivo in pts undergoing PTCA[25]

Inhibits fibrinogen binding;[14,24] effect in combination with aspirin and clopidogrel greater than aspirin and clopidogrel alone[24]

Heterozygotes for the PLA2 (GP IIb/IIIa) polymorphism may benefit from longer abciximab infusions or earlier treatment with a GP IIb/
IIIa antagonist than homozygotes[26]

Modulates platelet and leucocyte activation and interaction after PTCA; also reduces platelet-dependent Mac-1 upregulation in
monocytes and neutrophils[27]

Decreases number of platelet-neutrophil aggregates after PTCA but increases P-selectin-mediated leucocyte adhesion[23]

ADP = adenosine diphosphate; CRP = C-reactive protein; GP = glycoprotein; IL = interleukin; MI = myocardial infarction; PTCA =
percutaneous transluminal coronary angioplasty; UAP = unstable angina pectoris.

ed in the degree of platelet inhibition in patients perse aggregates was inversely proportional to the
undergoing revascularisation.[11-14] interval between aggregation and addition of abcix-

imab, and the concentration of ADP. This suggestsHowever, platelet aggregation in response to
that only newly-formed aggregates whose formationTRAP (25 µmol/L) was inhibited to a lesser extent
does not involve granule secretion are susceptible tothan that induced by ADP (20 µmol/L) in patients
dissaggregation by abciximab (TRAP-inducedtreated with abciximab (0.25 mg/kg bolus then 10
platelet aggregation was not reversed by abcix-µg/min for 12 hours) undergoing coronary stenting.
imab).[29]

In vitro, TRAP- and ADP-induced platelet aggrega-
tion was inhibited in a concentration-dependent 2.1.1 Comparison with Other Platelet Glycoprotein
manner when platelets were incubated with abcix- IIb/IIIa Antagonists
imab 1–100 mg/L.[15] Ex vivo, administration of abciximab to patients

undergoing percutaneous coronary revascularisationIn addition to inhibiting platelet aggregation, re-
has generally shown equivalent inhibition of plateletcent in vitro data suggests that abciximab may also
aggregation in response to ADP or TRAP to that offacilitate the dispersal of newly formed platelet ag-
tirofiban or eptifibatide (table II), although somegregates.[29] ADP-induced aggregation of platelets
exceptions exist and dosage regimens of tirofibanfrom healthy, non-medicated volunteers was com-
and eptifibatide varied between some studies.pletely reversed by concentrations of abciximab

which produced partial displacement of platelet At 2 hours post-infusion, all three drugs inhibited
bound fibrinogen. The ability of abciximab to dis- TRAP-induced platelet aggregation by >80% in
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ADP
Thromboxane

A2

Glycoprotein IIb/IIIa activation

Thrombus formation

Thrombin

Abciximab
Tirofiban

Eptifibatide

Thrombolytics

Collagen

Ticlopidine
Clopidogrel

Aspirin

UFH
LMWHs

von Willebrand factor

Fibrin

Platelet aggregation

Fibrinogen

Fig. 1. Schematic representation of the factors involved in platelet aggregation and points of action for various antithrombotic and
anticoagulant drugs, including abciximab. ADP = adenosine diphosphate; LMWH = low-molecular-weight heparin; UFH = unfractionated
heparin. 

small, randomised trials (table II). Inhibition with pared to that used in other trials (≤3 minutes).[30,31]

Lastly, heparin dosages varied among the threeeptifibatide was significantly greater than with
treatment arms.[31,32]either abciximab or tirofiban at the end of the infu-

sion in a trial in patients with UAP[31] and signifi- Recovery of platelet aggregatory function is
cantly less (at 2 hours) than with these two drugs in delayed after cessation of abciximab therapy, com-
another study in patients with ACS, reported as an pared with eptifibatide or tirofiban.[31,32]

abstract.[30] Abciximab (p = 0.041) and eptifibatide Continuous platelet inhibition was achieved
(p = 0.002) both produced greater inhibition at pa- when full-dose abciximab (0.25 mg/kg bolus then
tient discharge than tirofiban in the trial in patients 0.125 µg/kg/min IV infusion for 12 hours) was
with UAP.[31] Where used, the ADP assay produced given to 50 patients with UAP or acute MI sched-
generally similar results (table II). uled to undergo percutaneous coronary intervention

within 14 days who were already receiving treat-Any differences, however, may relate to study
ment with either full-dose tirofiban (0.4 µg/kg/mindesign rather than any true disparaties in the magni-
for 30 minutes then 0.1 µg/kg/min over 20–24tude of ex vivo inhibitory effect, which, in the case
hours) or eptifibatide (180 µg/kg bolus then 2.0 µg/of eptifibatide, is influenced by the anticoagulant
kg/min IV infusion over 20–24 hours).[34] Plateletused in the assay.[33] Some studies used hirudin[32] or
inhibition (ADP- [20 µmol/L] and TRAP- [15 µmol/P-PACK[31] rather than citrate as an anticoagulant
L] stimulated) following administration of abcix-which gives misleading results for eptifibatide; one
imab was equivalent to or greater than that seentrial showing inferior results for eptifibatide did not
when the drugs were given alone in this non-state which aggregatory agent was used.[30] Also, the
randomised trial.seemingly lower inhibitory effect of tirofiban in one

trial[31] may have resulted from the extended deliv- Shear-force mediated platelet adhesion is also
ery time of the tirofiban bolus (30 minutes) com- inhibited by the glycoprotein IIb/IIIa antagonists. In
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Table II. Ex vivo effects of abciximab (ABC), tirofiban (TBN) and eptifibatide (EPT) given intravenously in patients undergoing percutaneous
coronary interventions (PCI). All studies were randomised and parallel group in design

Reference Type of Patient Aggregatory Regimena Platelet inhibition (%)b

CAD numbers agentc at 2h at infusion at discharge
endd

Jain et al.[30] ACS (ND) 10 Iso-TRAP ABC 0.25 mg/kg bolus then 0.125 96.7*
[abstract] (ND) µg/kg/min for 12h

11 TBN 10 µg/kg over 1 min then 0.15 97.01*
µg/kg/min for 20h

11 EPT 180 µg/kg bolus then 2 92.77
µg/kg/min for 20h

Kereiakes UAP 10 Iso-TRAP ABC 0.25 mg/kg bolus then 0.125 97.5 (90.1) 76* (82.5*) 59.5** (49)
et al.[31] (ND), ADP µg/kg/min for 12h

10 TBN 0.4 µg/kg/min bolus for 30min 91 (73.8) 91.7 (86.4) 41 (22.9)
then 0.1 µg/kg/min for 20–24h

9 EPT 180 µg/kg bolus then 2.0 96.5 (91.7) 100 (95.9) 75 (40)
µg/kg/min for 20–24h

Neumann Symptomatic 20 Iso-TRAP 4 ABC 0.25 mg/kg bolus then 10 >80%; ABC
et al.[32] CAD µmol/L, ADP µg/min for 12h = otherse

20 TBN 10 µg/kg bolus then 0.15 >80%
µg/kg/min for 72h

20 EPT 180 µg/kg bolus then 2 >80%
µg/kg/min for 72h

a  Patients also received aspirin 325 mg/day and heparin in various regimens before undergoing PCI (not stated in Jain et al.[30]).

b  Results are for the TRAP assay; ADP results are in brackets.

c  ADP 20 µmol/L. Where stated, the anticoagulant used was P-PACK[31] or hirudin[32] for all EPT samples, and either P-PACK[31] or
citrate[32] for the other drugs. All results for TRAP used the Rapid Platelet Function Assay (RPFA).

d  12h for abciximab, 19.4h for tirofiban and 19.8h for eptifibatide.

e  There were no differences between treatments; ADP results were similar.

ACS = acute coronary syndrome; CAD = coronary artery disease; ND = no further data available; TRAP = thrombin receptor activating
peptide; UAP = unstable angina pectoris; * p < 0.05, ** p ≤ 0.006 vs EPT.

a recent study using blood samples from healthy following fibrinolytic therapy (p = 0.02). No differ-
volunteers, abciximab, tirofiban and eptifibatide ences in platelet aggregation at 90 minutes or 24
each inhibited shear-induced platelet adhesion in a hours were evident between patients who received
concentration-dependent manner with IC50 values abciximab (0.25 mg/kg bolus) with either reduced
of 43, 430 and 5781nm, respectively.[35] dosages of reteplase (a 5U bolus and either 5 or 10U

bolus) or alteplase (dose range 35–65mg). All pa-
2.1.2 In Combination with Fibrinolytic Therapy

tients receiving combination abciximab/fibrinolytic
In patients with acute MI, high levels of platelet

therapy achieved >80% inhibition of platelet aggre-
aggregation and activation may limit the success of

gation at 90 minutes and this was sustained for ≥24
fibrinolytic therapy.[17,36]

hours after initiation of abciximab treatment.[17]

Platelet aggregation was evaluated in the dose-
The effect of combination therapy with abcix-finding TIMI-14 trial (see section 3.2.3 for further

imab, reteplase and ticlopidine on platelet functionstudy details) in 51 patients with acute MI who
and GP IIb/IIIa blockade was also evaluated in 46received either full-dose alteplase or reteplase alone,
patients with MI as part of the SPEED trial (seeor a reduced dose of the fibrinolytic drug with full-
section 3.2.2 for further study details).[36] The degreedose abciximab.[17] ADP-induced platelet aggrega-

tion was increased relative to baseline at 90 minutes of GP IIb/IIIa blockade (measured by inhibition of
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fibrinogen binding) was inversely correlated to increase in the activated clotting time (ACT) and
abciximab binding (r = –0.72; p < 0.0001). In addi- decrease in prothrombin fragment F1.2 before and
tion, ADP-induced platelet aggregation was maxi- during coronary intervention were seen in patients
mally inhibited at 10 minutes and recovered within treated with heparin and either abciximab (0.25 mg/
48 hours, although the majority of GP IIb/IIIa recep- kg bolus then 0.125 µg/kg/min IV infusion for 12
tors were still blocked with abciximab. Reteplase hours)[39,40] or tirofiban (10 µg/kg over 3 minutes,
treatment alone did not increase platelet aggrega- then 0.15 µg/kg/min).[39] However, in the GUSTO
tion. Abciximab binding was not influenced by con- IV-ACS trial, prothrombin activation was unaffect-
comitant administration of reteplase as indicated by ed in 167 patients with ACS not undergoing revas-
measures of P-selectin expression, fibrinogen bind- cularisation who received abciximab (see section
ing and platelet aggregation. However, platelet inhi- 3.5 for further study details).[41]

bition achieved with abciximab therapy during the When porcine aortic segments were perfused
first 24 hours was maintained by additional treat- with blood from 23 patients with UAP who had
ment with ticlopidine (p < 0.001 vs without received abciximab (0.25 mg/kg bolus followed by
ticlopidine for all timepoints).[36]

an IV infusion 10 µg/min for 12 hours, ex vivo
thrombus formation was reduced by 58% (p < 0.001

2.2 Effect on Measures of Thrombosis vs baseline) and this was not further reduced follow-
ing treatment with heparin.[42]

The effects of abciximab on glycoprotein IIb/IIIa
Similarly, in 14 patients receiving abciximabare well documented; however recent ex vivo data

(0.25 mg/kg bolus before angioplasty then 10 µg/using monocytes from healthy volunteers suggest
min IV infusion for 12 hours) in combination withthat abciximab may also directly modulate the coag-
ticlopidine (500mg 12–36 hours before angioplastyulation cascade through binding to the leucocyte
then 250mg twice daily for 30 days), in vitro muralintegrin Mac-1.[37] Binding of various ligands in-
thrombosis measured 3 days following angioplastycluding fibrinogen and coagulation factor X to
was reduced by approximately 50% compared withMac-1 was inhibited by abciximab (10 µg/mL) in
baseline values; treatment with abciximab alone in-vitro. This in turn resulted in the impairment of the
hibited mural thrombus formation for 1 day. How-conversion of factor X to Xa and of fibrinogen-
ever, while the number of circulating platelet-neu-mediated cell aggregation. The clinical relevance of
trophil aggregates was decreased with abciximabthese anti-leucocyte and anticoagulative effects of
therapy, P-selectin-mediated leucocyte adhesionabciximab are unclear; however, these data extend
was significantly increased.[23]

the molecular understanding of abciximab beyond
the blockade of glycoprotein IIb/IIIa.[37] In the ADMIRAL study, 23 patients with acute

Treatment with abciximab results in a significant MI receiving abciximab (see section 3.2.1 for fur-
decrease in thrombus formation which is indepen- ther study details) showed a 65% reduction in plate-
dent of heparin administration. The addition of let aggregate size (p = 0.0007) and a 63% decrease
standard-dose abciximab to heparin and aspirin ther- in the viscoelastic properties (p = 0.0001) compared
apy showed significant decreases in thrombin gener- with placebo. This was independent of previous
ation (despite increased thrombin generation and heparin administration. These changes to the archi-
activity in the abciximab group at baseline) in 32 tecture of platelet-rich clots may contribute to the
consecutive patients undergoing revascularisation improved artery patency observed in patients treated
for ACS in a nonrandomised study.[38] A significant with abciximab.[43]
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2.3 Other Effects 3. Therapeutic Use in Percutaneous
Coronary Intervention

Abciximab prevents the adhesion and migration

At the time of the previous review in Drugs,[8]of smooth muscle cells via inhibition of the vi-
large, well designed studies showed that administra-tronectin integrin receptor[44,45] and through this
tion of abciximab (as an adjunct to heparin andmechanism abciximab may also prevent other vi-
aspirin) during percutaneous coronary revascu-tronectin-mediated effects such as thrombin genera-
larisation significantly reduced the incidence of is-tion and clot formation (see section 2.2).
chaemic complications occurring in the 30 days

For example, the chemotactic and invasive po- after the procedure. Significant benefit, particularly
tential of human coronary smooth muscle cells in in the incidence of MI, was still evident at 6 months
vitro was significantly inhibited by the addition of in two of the four major trials.[47-50]

abciximab 24 hours prior to and during smooth Abciximab was particularly effective in high-risk
muscle cell migration (mean concentration required patients with acute MI and UAP. Subsequent studies
to achieve 50% inhibition [IC50] = 33.0 mg/L for which have investigated the therapeutic use of
chemotaxis and 0.5 mg/L for invasion).[46] Migra- abciximab in these patient groups alone are de-

scribed in sections 3.3 and 3.4. Moreover, abcix-tion was similarly inhibited if abciximab was admin-
imab showed additive benefits to coronary stenting.istered only during migration (IC50 = 32.6 mg/L),
Preliminary data also suggested that abciximab mayalthough the drug affected invasion to a lesser extent
improve coronary blood flow after MI, as well asin this phase.[46]

achieving reperfusion in conjunction with reduced
doses of fibrinolytic agents,[8] and new data in this

2.4 Pharmacokinetic Properties area are presented in sections 3.3.2 and 3.3.3.

Unless otherwise specified, abciximab was ad-
Abciximab binds rapidly to platelets following ministered as a 0.25 mg/kg bolus followed by a

IV administration and the unbound drug is rapidly 0.125 µg/kg/min IV infusion (up to a maximum of
cleared from the plasma. It has an initial half-life of 10 µg/min) for 12 hours. All patients also received
>10 minutes and a second phase half-life of about 30 aspirin (usually 150–325mg) and weight-adjusted

heparin; a lower dose of heparin was generally givenminutes. Following IV infusion, free plasma con-
to patients receiving either abciximab or a fibrino-centrations decline rapidly for 6 hours; the decline is
lytic agent.slower thereafter.[28] Less than 4% of the total dose

The primary endpoint in large, randomised, mul-was present as free plasma antibody after 2 hours.[8]

ticentre trials was generally a composite of death,Platelet function generally recovers within 48
MI and target-vessel revascularisation and/or stroke

hours, although platelet-bound abciximab is still
at 30 days or 6 months. In studies involving patients

detectable 15 days or more after administration in a
with acute MI who received abciximab and fibrino-

platelet-bound state. Abciximab is continually redis- lytic therapy, primary endpoints were the time to
tributed among circulating platelets, including new- reperfusion and TIMI blood flow rates. Analyses
ly released cells.[8] Thus, the drug is uniformly dis- were intent-to-treat. A summary of the acronyms
tributed on all platelets and there is no drug-free used to describe the major trials in this area is
platelet population. presented in table III.
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Table III. Summary of acronyms for major trials which have investigated the use of abciximab in patients with ischaemic heart disease

ADMIRAL Abciximab before Direct angioplasty and stenting in Myocardial Infarction Regarding Acute and Long-term follow-up

ASSENT-3 ASsessment of the Safety and Efficacy of a New Thrombolytic agent

CADILLAC Controlled Abciximab and Device Investigation to Lower Late Angioplasty Complications

CAPTURE C7E3 AntiPlatelet Therapy in Unstable Refractory Angina

EPIC Evaluation of 7E3 for the Prevention of Ischaemic Complications

EPILOG Evaluation in PTCA to Improve Long-term Outcome with abciximab Glycoprotein IIb/IIIa blockade

EPISTENT Evaluation of glycoprotein IIb/IIIa Platelet Inhibitor for STENTing

ERASER Evaluation of Reopro and Stenting to Eliminate Restenosis

GRAPE Glycoprotein Receptor Antagonist Patency Evaluation

GUSTO Global Utilization of Streptokinase and Tissue plasminogen activation for Occluded coronary arteries

ISAR-2 Intracoronary Stenting and Antithrombotic Regimen-2

NICE National Investigators Collaborating on Enoxaparin

PRICE Prairie Reopro versus Integrilin Cost Evaluation trial

RAPPORT ReoPro And Primary Percutaneous transluminal coronary angioplasty Organization and Randomized Trial

SPEED Strategies for Patency Enhancement in the Emergency Department

STOPAMI Stent versus Thrombolysis for Occluded coronary arteries in Patients with Acute Myocardial Infarction

TARGET Do Tirofiban And Reopro Give similar Efficacy Trial

TIMI Thrombolysis In Myocardial Infarction
PTCA = percutaneous transluminal coronary angioplasty.

3.1 In General Patient Populations curred in 6.0% and 7.6% of patients who received
abciximab or tirofiban, respectively (p = 0.038)

The use of abciximab in reducing the incidence
[figure 2]. The larger beneficial effect of abciximab

of MI in patients undergoing percutaneous coronary
was predominantly due to a greater number of MI

intervention had been well established at the time of
events in patients treated with tirofiban (6.9% vs

the previous review.[8] One large study (TARGET)
5.4% with abciximab; p = 0.04).[51] This was also

has subsequently investigated the comparative effi-
observed when the analysis was restricted to patientscacies of the platelet GP IIb/IIIa antagonists abcix-
with ACS (9.3% vs 6.3%; p = 0.002).[54]

imab and tirofiban in patients without ST-segment
At 6-months the incidence of death, repeat revas-elevation scheduled to undergo elective or urgent

cularisation and the combined endpoint were similarcoronary stenting or CABG.[51] One-year follow-up
between treatment groups, but the incidence of MIdata from the previously reported EPISTENT[52] and
remained significantly lower in patients who re-EPILOG[53] studies are also presented in this section
ceived abciximab compared to those who received(table IV).
tirofiban (figure 2).[55] In patients with ACS, abcix-3.1.1 The TARGET Study
imab showed significantly greater efficacy than tiro-The multicentre TARGET study randomised pa-
fiban in the combined endpoint (14.7% vs 17.2%; ptients in a double-blind fashion to receive either
= 0.05). The incidence of MI and death/MI wasabciximab (n = 2411) or tirofiban (10 µg/kg bolus
significantly lower in ACS patients who receivedthen 0.15 µg/kg/min IV infusion for 18–24 hours; n
abciximab than those who received tirofiban (7.2%= 2398) prior to coronary revascularisation.[51] All
vs 9.8% and 8.1% vs 10.4%, respectively; p = 0.013patients were also treated with aspirin and
and 0.03).[54,55]

clopidogrel after revascularisation.
Of the 4809 randomised patients, 1117 had dia-At 30 days, death, nonfatal MI or urgent target-

vessel revascularisation (the primary endpoint) oc- betes mellitus and these were stratified evenly be-
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tients, the composite endpoint of death, nonfatal MI
or urgent target-vessel revascularisation at 6 months
was similar between treatment groups (15.7% vs
16.9%). One year following the initial procedure,
mortality rates in patients with diabetes mellitus
were also similar between treatment groups (2.1%
vs 2.9%).[56]

3.1.2 The EPISTENT and EPILOG Studies

One-year outcomes have been reported from the
two large randomised, multicentre, placebo-control-
led EPISTENT and EPILOG trials.[53,57] EPILOG
included patients of all risk levels (excluding pa-
tients with acute ischaemic syndromes) undergoing
elective or urgent revascularisation primarily with
balloon angioplasty (85%);[48] EPISTENT included
all patients with ischaemic heart disease requiring
elective or urgent intervention.[50] Previously report-
ed 30-day outcomes from these studies demonstra-
ted that the beneficial effect of abciximab in high-
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Fig. 2. Effects of abciximab (ABC) or tirofiban (TBN) on 30-day
(primary endpoint) and 6-month ischaemic outcomes in patients
undergoing coronary revascularisation. Patients without ST-seg-
ment elevation were treated with either abciximab (0.25 mg/kg bo-
lus then 0.125 µg/kg/min intravenous (IV) infusion for 12 hours; n =
2411) or tirofiban (10 µg/kg bolus, then 0.15 µg/kg/min IV infusion
for 18 to 24 hours; n = 2398) in this randomised, double-blind,
multicentre study (TARGET).[51,55] The composite endpoint consist-
ed of death, myocardial infarction (MI) and target-vessel revascu-
larisation (TVR); * p < 0.05 vs TBN.

risk patients shown in EPIC was extended to a
patient population with different risk levels; an ap-tween treatment groups (tirofiban n = 560, abcix-
proximate 50–55% reduction in ischaemic compli-imab n = 557).[56] These groups were similar in their
cations was seen compared with placebo.[48,50]baseline and procedural characteristics. In these pa-

Table IV. Effect of abciximab (ABC) on 1-year ischaemic event rates in patients (pts) undergoing percutaneous coronary revascularisation
in the placebo-controlled EPILOG and EPISTENT trials. Abciximab was given as a 0.25 mg/kg bolus followed by an intravenous (IV)
infusion of 0.125 µg/kg/min for 12 hours. All pts received aspirin and heparin in addition to study treatment. Analyses were intent-to-treat

Study No. of pts Treatment regimena Percentage of pts experiencing:

composite death MI TVR
endpointb

EPILOG[53] 918 ABC and std-dose heparin 9.5** 1.8 5.5** 4.2*

935 ABC and low-dose heparin 9.6** 1.7 5.1** 3.8**

939 PL and std-dose heparin 16.1 2.6 10.4 7.2

EPISTENT[57] 794 ABC plus stent plus low-dose heparinc 20.1* 1.0* 5.9** 15.2

796 ABC plus PTCA and low-dose heparin 25.3 2.1 7.7* 20.0*

809 PL plus stent and std-dose heparinc 24.0 2.4 11.3 15.6

a  Abciximab was administered as a 0.25 mg/kg bolus followed by an IV infusion of 0.125 µg/kg/min (up to 10 µg/min) for 12h. Std-
dose heparin was given as an initial loading dose of 100 U/kg, then a continuous infusion adjusted to achieve target ACT ≥300 sec;
low-dose heparin was given as an initial loading dose of 70 U/kg, then a continuous infusion adjusted to achieve target ACT ≥200
sec.

b  Death, reinfarction or TVR.

c  Pts undergoing stenting also received ticlopidine.

ACT = activated clotting time; MI = myocardial infarction; PL = placebo; PTCA = percutaneous transluminal coronary angioplasty; std =
standard; TVR = target-vessel revascularisation; * p ≤ 0.05, **p < 0.001 vs PL.
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The beneficial effects of treatment with abcix- target-vessel revascularisation at 6 months (13.0%
imab have been maintained for up to 1 year, with a vs 25.2%; p = 0.005), but not the separate endpoints
significantly lower incidence of MI, target-vessel of death or MI (0.6% vs 1.7% and 6.2% vs 11.0%,
revascularisation and composite of death, MI and respectively) [figure 3]. An approximate 50% reduc-
target-vessel revascularisation compared with place- tion in target vessel revascularisation with stent plus
bo (table IV).[53,57] This effect was consistent across abciximab compared with stent plus placebo was
a range of subgroups including age, sex, bodyweight also seen (8.1% vs 16.6%; p = 0.021). The combina-
or indication for revascularisation.[53] Factors inde- tion of stenting and abciximab in patients with dia-
pendently associated with improved survival at 1 betes mellitus also resulted in significantly de-
year in multivariate analysis in EPISTENT were use creased rates of death, MI and target vessel revascu-
of abciximab in combination with stenting (versus larisation compared with angioplasty plus
placebo and stenting alone) and preprocedural per- abciximab. When the analysis was restricted to in-
centage diameter stenosis; whereas those associated clude only patients with type 1 diabetes mellitus (n =
with worse survival were previous congestive heart 250), the composite event rates for patients treated
failure, type 1 diabetes mellitus, age >70 years and with stent-abciximab and stent-placebo were 14.6%
postprocedural TIMI grade 0 flow (all p < 0.05).[57]

and 26.1%, respectively (p = 0.026). Factors which
were significant predictors of the composite end-

In Patients with Diabetes Mellitus
point at 6 months were stenting with abciximab (p =Patients with diabetes mellitus are at increased
0.008), hypertension (p = 0.015), recent history ofrisk of ischaemic complications following percuta-
smoking (p = 0.006), prior percutaneous coronaryneous revascularisation; in addition, mortality rates
intervention (p = 0.003) and type B2 or C lesions (pare approximately twice those in patients without
= 0.029). At 1 year, mortality rates were 4.1% fordiabetes mellitus.[58] In the EPILOG study, abcix-

imab plus standard-dose heparin was associated
with a reduction in death or MI (4.1% vs 14.8%), but
not target-vessel revascularisation (19.1% vs
15.5%) compared with placebo at 6 months in pa-
tients with diabetes mellitus undergoing percutane-
ous coronary intervention.[59] The effect of treatment
with abciximab on mortality in a pooled analysis of
patients with diabetes mellitus enrolled in the EPIC,
EPILOG and EPISTENT trials is presented in sec-
tion 3.3.1. This section reports results from a pro-
spectively defined subset of patients enrolled in the
EPISTENT study.[60,61]

One hundred and seventy-three patients with dia-
betes mellitus were randomised to receive stent plus
placebo, 162 to stent and abciximab and 156 to
angioplasty with abciximab.[61] Abciximab showed
greater efficacy than placebo in combination with
stenting; a significant reduction was observed in the
incidence of the composite endpoint of death, MI or
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Stent + ABC
PTCA + ABC
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Fig. 3. Effect of abciximab (ABC; 0.25 mg/kg bolus followed by an
intravenous infusion 0.125 µg/kg/min for 12 hours) on 6-month
event rates in patients with diabetes mellitus undergoing percutane-
ous coronary intervention who were enrolled in the multicentre,
placebo-controlled EPISTENT study. Patients were randomised to
receive either stent and placebo (n = 173), stent and ABC (n = 162)
or angioplasty and ABC (n = 156) in this prospectively defined
subset of patients.[61] MI = myocardial infarction; PTCA = percuta-
neous transluminal coronary angioplasty; TVR = target-vessel
revascularisation; * p < 0.05, ** p = 0.005 vs stent plus placebo.
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stent-placebo and 1.2% for stent-abciximab (p = usually presented within 12 hours of onset of symp-
0.11). Patients receiving angioplasty-abciximab had toms and had ST-segment elevation.
a 1-year mortality rate of 2.6%.[61]

3.2.1 In Addition to Coronary StentingThe incidences of the 30-day or 6-month com-
Five randomised comparative studies (ADMI-posite secondary endpoint of death, MI or urgent

RAL,[63] CADILLAC,[64] STOPAMI,[65]
target-vessel revascularisation were not significant-

STOPAMI-2,[66] and ISAR-2[67]; table V) have in-ly different between groups of women with diabetes
vestigated the use of abciximab in combination withmellitus (n = 143) who received stenting with place-
stent placement in patients with acute MI. Bothbo or abciximab, or angioplasty with abciximab.[60]

STOPAMI and ADMIRAL studies reported thatHowever, stenting plus abciximab was more effec-
patients receiving abciximab plus stent showed ative than stenting plus placebo at reducing the inci-
reduced requirement for urgent repeat revascularisa-dence of the composite endpoint of death, MI or
tion leading to a reduction in the composite endpointtarget-vessel revascularisation (34.5% vs 13.3%; p =
compared to either fibrinolytic therapy or stent0.02); angioplasty plus abciximab was similarly ef-
alone. The use of abciximab plus stent is also sup-fective (28.9%). The incidence of target-vessel
ported by the findings to the STOPAMI-2 study inrevascularisation was similar between groups at 30
which patients receiving abciximab plus stent show-days, but significantly fewer patients receiving
ed a greater myocardial salvage index than thoseabciximab and stent required target-vessel revascu-
receiving abciximab plus alteplase. Results of thelarisation at 6 months (2.3% vs 15.7% and 23.1%; p
CADILLAC study suggest that stent plus abcix-≤ 0.03) and 1 year (4.5% vs 21.1% and 26.7%; p ≤
imab, angioplasty plus abciximab and stent alone0.02) than either patients who received placebo and
each leads to significantly better outcomes at 30stent or angioplasty plus abciximab.[60]

days compared to angioplasty alone. As in
STOPAMI and ADMIRAL, the differences in the3.2 In Acute Myocardial Infarction
rates of revascularisation of the target vessel be-

At the time of the previous review, abciximab tween treatment groups may account for the differ-
was reported to produce a significant reduction in ence in the composite endpoint in CADILLAC.
the incidence of acute ischaemic complications Patients receiving stent plus abciximab showed a
(death, reinfarction or urgent target-vessel revascu- significantly lower rate of revascularisation than
larisation) in patients with acute MI undergoing those receiving angioplasty either alone or in combi-
primary percutaneous revascularisation (relative re- nation with abciximab.
duction 48% compared with placebo).[62] Subse- The beneficial effects of using abciximab with
quent large randomised studies which have investi- stent placement in patients with acute MI compared
gated the use of abciximab in this indication are to stent alone were demonstrated in the double-blind
presented in table V. ADMIRAL study (table V[63]). After 30 days, the

In addition, preliminary results had been reported incidence of the composite endpoint was signifi-
from the TIMI-14 trial, which suggested that ade- cantly lower in patients receiving stent plus abcix-
quate reperfusion was achieved when abciximab imab than in those receiving stent plus placebo
was combined with a reduced dosage of a fibrinolyt- (6.0% vs 14.6%, p = 0.01). This difference in the
ic drug.[8] This has since been expanded upon and primary endpoint was largely due to a requirement
recent studies in this area are presented in the fol- for significantly fewer target vessel revascularisa-
lowing sections. Patients involved in these studies tions in patients receiving abciximab than those
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Table V. Effect of abciximab (ABC) in conjunction with a percutaneous coronary intervention on 30-day ischaemic event rates in patients
(pts) with acute myocardial infarction (MI) of <12 hours’ duration in randomised trials. All pts received aspirin and heparin in addition to the
study treatment. ABC was administered as a standard bolus followed by a 12-hour infusion unless otherwise specified and analyses were
intent-to-treat

Study Intracoronary No. of Treatment regimen Percentage of pts experiencing event [event rates at 6mo]

(design) device pts composite death MI urgent repeat
endpointa revascularisation

STOPAMI[65] Stent 71 ABC 7.0 [8.5*]b 4.2 [4.2] 2.8 [NR] 1.4 [10.0*]

(nb) None 69 Alteplase 15mg then 13.0 [23.2] 7.2 [13.0] 5.8 [NR] 1.4 [34.9]
0.75 mg/kg (30min
infusion) then 0.5 mg/
kg (60min infusion)

ADMIRAL[63] Stentc 149 ABCd 6.0** [7.4*] 3.4 [3.4] 1.3 [2.0] 1.3* [2.0*]

(db, pc, mc) Stent 151 Placebod 14.6 [15.9] 6.6 [7.3] 2.6 [4.0] 6.6 [6.6]

CADILLAC[64] Stent 524 ABC 10.2†e 4.2 2.2 5.2‡

(mc, nb) Stent 512 None 11.5†† 3.0 1.6 8.3‡‡

PTCA 528 ABC 16.5 2.5 2.7 13.8

PTCA 518 None 20.0 4.5 1.8 15.7

ISAR-2[67]f Stent 201 ABCdg 5.0* 2.0 0.5 3.0

(nb) Stent 200 IV heparin 10 000U 10.5 4.5 1.5 5.0
then 1000 U/h for 12hd

a  Death, reinfarction or target vessel revascularisation, unless otherwise specified.

b  Death, reinfarction or stroke.

c  Stent implanted if diameter of artery exceeded 2.5mm and was without extensive calcification.

d  All patients received ticlopidine (250mg twice daily) for 28–30 days after stent implantation.

e  Death, MI, target-vessel revascularisation and stroke.

f  Pts presented with MI within 48 hours of undergoing stenting.

g  Pts also received heparin 2500U.

db = double-blind; IV = intravenous; mc = multicentre; nb = nonblind; NR = not reported; pc = placebo-controlled; PTCA = percutaneous
transluminal coronary angioplasty; * p < 0.05, ** p ≤ 0.01 vs comparator; † p < 0.001 vs PTCA and p = 0.004 versus PTCA plus ABC, ‡ p <
0.001 vs PTCA, and PTCA plus ABC, †† p < 0.001 vs PTCA and p = 0.03 vs PTCA plus ABC, ‡‡ p < 0.001 vs PTCA and p = 0.006 vs PTCA
plus abciximab.

receiving placebo (1.3% vs 6.6%, p = 0.02). Thus, transportation to the catheterisation laboratory.[63]

patients receiving abciximab plus stenting showed Blood flow was greater in patients who received
relative risk reductions of 59% for the composite abciximab than in placebo recipients immediately
endpoint at 30 days and this was maintained at 6 following revascularisation (TIMI grade 3 flow
months (53%, p = 0.02) compared to placebo.[63]

achieved in 95.1% vs 86.7% of patients; p = 0.04).
Furthermore, in patients with diabetes mellitus,

This difference remained at 6 months with 94.3%
treatment with abciximab resulted in a significant

and 82.8% of patients who received abciximab orreduction in 6-month mortality (0% vs 16.7%; p =
placebo achieving TIMI grade 3 blood flow. TIMI0.02) and in the 6-month composite endpoint
grade 3 blood flow was a strong predictor of clinical(20.7% vs 50.0%; p = 0.02) compared to placebo.[63]

outcomes at both day 30 and 6 months; 7.4% of
More patients receiving abciximab had grade 3

patients with grade 3 blood flow experienced eitherblood flow before the procedure compared to those
death, reinfarction or urgent revascularisation com-receiving placebo (16.8% vs 5.4%; p = 0.01); this
pared with 35.3% of patients with blood flow gradeswas due to the early randomisation of 26% of pa-

tients who received treatment before and during 0–2 (p < 0.001).
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The large CADILLAC study (table V[64]) en- patients receiving stent plus placebo in these two
trials (ADMIRAL 14.6% vs CADILLAC 5.7%).dorsed the use of stent versus angioplasty. In this

study, both primary objectives were met; stenting Six months after treatment in CADILLAC, the
alone was superior to percutaneous transluminal effect of stent placement remained evident. The
coronary angioplasty (PTCA) and stenting alone composite endpoint (the primary endpoint) was sig-
was not inferior to PTCA plus abciximab (table V). nificantly lower in patients with stent either with
The incidence of MACE at 30 days was significant- abciximab or alone compared to those patients un-
ly higher in patients receiving angioplasty alone, dergoing angioplasty (table V).[64] The incidence of
compared to patients receiving angioplasty plus MACE and target vessel revascularisation was not
abciximab (8.3% vs 4.8%, p < 0.02); the difference statistically different between patients undergoing
in MACE between angioplasty and stent plus abcix- stent alone and those receiving stent plus abciximab
imab also approached statistical significance at 30 (11.5% vs 10.2% and 8.9% vs 5.7%).
days (8.3% vs 4.4%, p = 0.08).[64] These differences CADILLAC study subgroup analyses indicate
were largely due to the increased rates of target that stenting lowered the rate of target-vessel revas-
vessel revascularisation required by patients under- cularisation and MACE compared to PTCA in pa-
going angioplasty. Significantly fewer patients re- tients with diabetes mellitus.[68] Elderly patients
ceiving abciximab plus stent required revascularisa- (aged ≥75 years) showed significantly higher mor-
tion of the ischaemic target vessel than those under- tality and rates of MACE than nonelderly patients,
going angioplasty either alone (1.6% vs 5.6%, p < irrespective of treatment at 30 days, 6 months and 1
0.001) or plus abciximab (1.6% vs 3.4%, p < 0.05). year.[69] The number of patients achieving TIMI
There was no statistical difference between patients grade 3 blood flow after intervention was similar
undergoing stent alone and those undergoing stent between all four groups (94.5–96.9%).[64]

plus abciximab, either in the composite endpoint at Three smaller studies also support the use of
30 days (5.7% vs 4.4%) or in the rates or target abciximab plus stent in patients with acute MI (table
vessel revascularisation (1.6% vs 3.2%, p = 0.08).[64]

V). In the prospective ISAR-2 study[67] cardiac-
However, CADILLAC differed from ADMIRAL[63]

related events and event-free survival were signifi-
and ISAR-2[67] in that it was not powered to examine cantly higher in patients receiving heparin plus stent
differences between stent alone and stent plus abcix- compared to those receiving abciximab plus stent
imab, but to examine differences between angi- after 30 days (absolute reduction in cardiac events of
oplasty plus abciximab and early discharge, and 5.5%; p < 0.05). The between-group difference in
angioplasty plus placebo. In ADMIRAL,[63] abcix- event-free survival was maintained at 1-year but did
imab was administered either before arrival at the not reach statistical significance. The myocardial
hospital or in the emergency department, the inten- salvage index (percentage of the left ventricle that
sive care unit or in the catheterisation laboratory and was salvaged divided by the percentage compro-
always before sheath insertion and coronary angiog- mised by the initial perfusion defect), the primary
raphy; in CADILLAC, abciximab was administered endpoint in STOPAMI, was significantly greater
only in the catheterisation laboratory.[64] Also, pa- with stent plus abciximab than alteplase alone (0.57
tient selection differed between CADILLAC (where vs 0.26; p < 0.001).[65] Finally, in the nonblind
patients lacked many high-risk characteristics) and randomised STOPAMI-2 study, a reperfusion strat-
ADMIRAL. This is evidenced by the difference in egy with stent plus abciximab produced a higher
the incidence of the primary composite endpoint in myocardial salvage index than a combination of
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Table VI. Effect of abciximab (ABC) compared with fibrinolytic therapies on 30-day event rates in randomised studies involving patients with
acute myocardial infarction (MI). Patients presented within 12 hours of onset of symptoms and all analyses were intent-to-treat

Study No. of Treatment regimena Pts experiencing endpoint event (%)

(design) pts composite death MI intracranial
endpointb haemorrhage

ASSENT-3[72] 2017 ABC plus TEN 15–25mg (bodyweight-dependent) 11.1†c 6.6 2.2†d 0.9d

(mc, nb) + HEP

2040 TEN 30–50mg (bodyweight-dependent) plus ENX 11.4† 5.4 2.7† 0.9
30mg bolus then 1 mg/kg sc (repeated every 12h
for up to 7 days)

2038 TEN 30–50mg (bodyweight-dependent) 15.4 6.0 4.2 0.9

GUSTO-V[73] 8328 ABC plus RET 2 5U boluses, 30min apart 16.2*e 5.6f 3.5*e 0.6

(mc, nb) 8260 RET 2 10U boluses, 30min apart 20.6 5.9 2.3 0.6

SPEED[74] 63 ABC 9.5 3.2 0 0

(mc) 76 ABC plus RET 2 5U boluses, 30min apart 11.8 3.9 2.6 1.3

241 ABC plus RET (either 5, 7.5, 10, 5 + 2.5 or 5 + 5U) 10.8 3.3 3.7 0.8

109 RET 2 10U boluses, 30min apart 11.0 5.5 2.8 0.9

a  In all studies ABC was administered as a 0.25 mg/kg bolus, then as a 0.125 µg/kg/min intravenous (IV) infusion for 12 hours.
Dosages of heparin, where specified, ranged between 40 and 70 U/kg, followed in ASSENT-3[72] and GUSTO-V[73] by an IV infusion
of 7–12 U/kg/h or 800–1000 U/h; heparin was given to target aPTT of 50–70 seconds; a lower dose was given to pts when heparin
was coadministered with abciximab. In SPEED,[74] heparin was given to achieve and maintain an ACT of ≥200 seconds.

b  Unless otherwise specified this was composed of death, reinfarction or target vessel revascularisation.

c  Mortality, in-hospital reinfarction or refractory ischaemia.

d  In-hospital.

e  At 7 days.

f  Death was the primary endpoint.

ACT = activated clotting time; aPTT = activated partial thromboplastin time; ENX = enoxaparin; HEP = heparin; mc = multicentre; nb =
nonblind; pts = patients; RET = reteplase; sc = subcutaneously; TEN = tenecteplase; * p < 0.0001 vs comparator; † p < 0.001 vs TEN and
ENX.

fibrinolysis plus abciximab (0.60 vs 0.41, p = rates in patients with acute MI.[71] The effect of
0.001).[66] abciximab in combination with a reduced-dose fibri-

nolytic on the incidence of various cardiac events
3.2.2 In Combination with Fibrinolytic Therapy had only been investigated in dose-finding studies.
Reperfusion with fibrinolytic therapy, aspirin and This has since been an area of considerable interest

heparin is hindered by high reocclusion rates and and recent randomised studies have evaluated the
dose-limiting intracranial haemorrhage. Reocclu- therapeutic use of abciximab in combination with
sion following initial reperfusion occurs in 5–15% reduced-dose tenecteplase,[72] reduced- or full-dose
of patients and is associated with increased mor-

reteplase[73-75] or alteplase[75] compared with the use
tality.[70] In addition, approximately 50% of patients

of a full-dose fibrinolytic agent alone (table VI).
present more than 12 hours after the onset of symp-

An earlier study showed similar ischaemic out-toms, do not show ST-segment elevation or are at
comes in patients who received either abciximabincreased risk for bleeding and, therefore, are not
therapy or abciximab in combination with a reducedsuitable for fibrinolytic therapy.
dose of reteplase (SPEED).[74] However, recentAt the time of the previous review, preliminary
large multicentre, nonblind studies have shownresults from the TIMI-14 trial suggested that abcix-
higher efficacy of abciximab in combination withimab was effective in combination with a reduced
either a reduced dose of tenecteplase or reteplasedose of a fibrinolytic agent, improving blood flow
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than with the full-dose fibrinolytic agent alone. reteplase with abciximab.[73] Patients received either
There may also be an increased propensity for full-dose reteplase alone (n = 8260) or combination
bleeding with combined abciximab plus fibrinolytic abciximab plus half-dose reteplase (n = 8328) within
therapy relative to fibrinolytic therapy alone and this 6 hours of presentation with an acute ST-segment
is discussed in greater detail in section 4.2. elevation MI. All-cause mortality at 30 days, the

primary endpoint, was similar between the twoIn the ASSENT-3 study, patients were random-
groups (5.9% vs 5.6%; table VI) and did not differised within 6 hours of onset of symptoms to receive
with sex, age (greater or less than 75 years), thetenecteplase 30–50mg (depending on bodyweight)
presence of diabetes mellitus, location of MI or timewith enoxaparin (30mg IV followed by 1 mg/kg
to treatment. Early percutaneous coronary interven-subcutaneously, then subcutaneously every 12 hours
tion (within 6 hours) was performed more often inup to discharge, revascularisation or for a total of 7
the reteplase than combination group (8.6% vsdays; n = 2040), unfractionated heparin (60 U/kg
5.6%; p < 0.0001); this difference remained after 7bolus then 12 U/kg/h to maintain activated partial
days (27.9% vs 25.4%; p < 0.0001). In addition, thethromboplastin time (aPTT) of 50–70 seconds, then
composite of death, reinfarction or urgent percuta-as needed; n = 2038) or abciximab (n = 2017).[72]

neous revascularisation was lower in the abciximabPatients treated with abciximab received a reduced
and reteplase group than in the group receivingweight-adjusted dose of tenecteplase (range
reteplase alone (16.2% vs 20.6%; p < 0.0001).[73]

15–25mg).

At 30 days, the primary efficacy endpoint of 3.2.3 Reperfusion during Acute
mortality, in-hospital reinfarction or in-hospital Myocardial Infarction
refractory ischaemia was reduced to a significant The use of abciximab alone or in combination
extent (≈30%) in patients who received either abcix- with fibrinolytic therapy on reperfusion during acute
imab or enoxaparin compared with unfractionated MI has been investigated in the TIMI-14,[76,77]

heparin (table VI).[72] In addition, this was seen for SPEED[74] and GRAPE trials.[78] At the time of the
the combined endpoint which also included in-hos- previous review only preliminary results were avail-
pital intracranial haemorrhage or in-hospital major able; these suggested that abciximab together with
bleeds for the three treatment groups (14.2% vs alteplase or streptokinase allowed reperfusion to be
13.8% vs 17.0%, respectively; p = 0.0081), in-hos- achieved with reduced doses of the fibrinolytic
pital reinfarction (2.2% vs 2.7% vs 4.2%; p = drug.[8] Myocardial perfusion was evaluated accord-
0.0009) and in-hospital refractory ischaemia (3.2% ing to TIMI myocardial perfusion grade.
vs 4.6% vs 6.5%; p < 0.0001), although mortality The TIMI-14 trial compared therapy with al-
did not differ significantly (6.6% vs 5.4% vs 6.0%). teplase or reteplase, either with or without concomi-
Both enoxaparin and abciximab showed greater effi- tant abciximab and/or revascularisation.[79] The al-
cacy than unfractionated heparin on the overall teplase arm consisted of two phases: dose-finding (n
event rate and in various subgroups (males, age ≤75 = 677) and dose-confirmation (n = 888).[76] During
years, patients without diabetes mellitus and in all the dose-finding phase, patients with acute MI of
infarct locations), but showed similar efficacy in <12 hours’ duration were randomised to receive a
female patients, those aged over 75 years and pa- standard dose of alteplase (15mg bolus followed by
tients with diabetes mellitus.[72]

an initial infusion of 0.75 mg/kg up to 50mg over 30
The large GUSTO-V study investigated the com- minutes, then 0.50 mg/kg up to 35mg over 60 min-

parative efficacy of reteplase versus half-dose utes), abciximab alone or in combination with a

 Adis Data Information BV 2003. All rights reserved. Drugs 2003; 63 (11)



Abciximab 1143

reduced dose of streptokinase (total dose range plus a reduced dose of reteplase (≈70–75%; figure
500–1500U × 103) or alteplase (total dose 20 or 4). Patients were randomised to receive either
35mg). In the dose-confirmation phase, all patients reteplase given as two 10U boluses 30 minutes apart
who received abciximab also received alteplase (n = 102), or abciximab in combination with a
(15mg bolus then 35mg IV infusion over 60 min- reduced dose of reteplase (either two 5U boluses [n
utes) and then either low-dose (60 U/kg bolus then 7 = 105] or 10U then 5U [n = 92]) in this arm of the
U/kg/h infusion [to target activated partial thrombo- TIMI-14 trial.[77]

plastin time of 50–70 seconds]) or very low-dose
In the multicentre SPEED study, 294 patients

heparin (30 U/kg bolus then 4 U/kg/h infusion).
with acute MI were randomised to receive either

Coronary angiography was performed within 90
abciximab or reteplase alone (two 10U boluses 30

minutes of thrombolysis and before percutaneous
minutes apart), or abciximab together with varying

coronary revascularisation.[76]
doses of reteplase (from 5–10U total) within 12

At 90 minutes, TIMI grade 3 flow rates (the hours of onset of chest pain.[74] Angiographic mea-
primary efficacy endpoint) in patients who received surements were taken 60 and 90 minutes after initia-
abciximab alone were lower than in those treated tion of reperfusion therapy. TIMI grade 3 flow
with alteplase alone (32% and 57%); flow rates were 60–90 minutes after reperfusion treatment (the pri-
significantly higher in the alteplase 50mg plus mary endpoint) was achieved in 27% of patients
abciximab group than in the group receiving al- treated with abciximab alone (n = 48) and was
teplase alone at both 60 minutes (72% vs 43%; p = highest in 60 patients who received abciximab and
0.0009) and 90 minutes (77% vs 62%; p = 0.02).[76] reteplase 5 + 5U (62%; p = 0.001 vs abciximab

alone). Overall, 30-day event rates were low and didIn addition, TIMI grade 3 flow rates at 60 and 90
not differ appreciably between groups (table VI).[74]

minutes in patients treated with full-dose reteplase
In the second phase of this study, patients treatedwere similar to those seen with full-dose abciximab
with abciximab and reteplase 5 + 5U (n = 100)
showed similar rates of TIMI grade 3 flow 60–90
minutes after reperfusion treatment to patients who
received reteplase 10 + 10U alone (n = 98; achieved
in approximately 50% of patients in either
group).[74]

The GRAPE study investigated the use of abcix-
imab in 60 patients who showed onset of symptoms
within 6 hours and were to undergo angioplasty. No
significant difference was seen between the number
of patients who received abciximab (0.25 mg/kg
bolus then 10 µg/min IV infusion for 12 hours)
within 2.5 hours of onset of symptoms achieving
grade 2 and 3 flow rates and those who did not (33%
vs 46%). Similarly, no differences were apparent
between patients who underwent angioplasty within
45 minutes of receiving abciximab and those who
did not.[78]
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Fig. 4. Effect of abciximab in combination with fibrinolytic therapy
on TIMI grade 3 blood flow rates at 60 and 90 minutes after percu-
taneous coronary intervention. Patients enrolled into the reteplase
(RTP) arm of the TIMI-14 trial were randomised to receive either
RTP alone (two 10U boluses given 30 minutes apart; n = 102), or
abciximab (ABC; 0.25 mg/kg bolus then 0.125 µg/kg/min for 12
hours) in combination with RTP (either two 5U boluses, or a 10U
and 5U bolus given 30 minutes apart; n = 105 and 92, respective-
ly).[77]
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Therefore, overall these results confirm earlier coronary intervention (p = 0.018), history of peri-
results, which suggest that although the use of abcix- pheral vascular disease (p < 0.001), no percutaneous
imab alone may not be effective in achieving coronary intervention attempted (p = 0.003), multi-
reperfusion, abciximab in combination with a re- ple vessels attempted (p < 0.001) and treatment with
duced-dose fibrinolytic drug is as effective as a full- placebo (p = 0.011).[80]

dose fibrinolytic drug alone. In addition, several pooled analyses are available
from the EPIC, EPILOG and EPISTENT trials.[81-84]

3.3 Pooled Analyses These showed that the treatment benefit with abcix-
imab was similar between men and women, as indi-

The largest of the pooled analyses reported in this
cated by 30-day and 6-month mortality outcomes

section involved >9000 randomised patients en-
(composite death, MI or urgent revascularisation),

rolled in the EPIC, EPILOG, EPISTENT, ISAR-2,
although increased rates of bleeding (both minor and

RAPPORT, ERASER, ADMIRAL and CADILLAC
major) were observed in women (see also section

trials.[80] All studies were randomised, double-blind
4.1.1).[82] A decrease in combined death/MI was

and placebo-controlled except for ISAR-2 and
seen in patients with ACS (UAP with chest pain

CADILLAC, where treatment was nonblind. Pa-
within 48 hours, evolving MI or acute MI within 7

tients received abciximab as a 0.25 mg/kg bolus 60
days) compared with stable angina pectoris (p =

minutes before undergoing percutaneous coronary
0.05), but not in mortality alone (p = 0.63).[83]

intervention followed by a 12-hour infusion
There was no statistically significant difference(24-hour infusion in one of the arms in the ERASER

between the 30-day or 6-month composite endpointstudy); all patients received aspirin and heparin.
(death, MI or urgent revascularisation) rates be-Follow-up was available for between 6 months and
tween smokers (n = 2236) and nonsmokers (n =3 years. The studies included in these analyses were
4283) who received abciximab. Smoking was anperformed in a variety of patient types and used
independent predictor of poor outcome at 30 daysdiffering heparin dosage regimens.
(odds ratio 1.22; p = 0.03), but not at 6 months. InMortality at 1 year decreased with abciximab
contrast, abciximab therapy was predictive of im-treatment in all studies and mortality was also sig-
proved outcome at both 30 days and 6 months (oddsnificantly reduced with abciximab plus stenting in
ratios 0.52 and 0.59, respectively; both p <the EPISTENT study (p = 0.043). Overall, mortality
0.001).[81]

was reduced ≈30% with abciximab compared with
placebo (hazard ratio 0.71; p = 0.003). Mortality was Mortality at 1 year was reduced in 888 patients
reduced to a similar extent when abciximab was with diabetes mellitus who received abciximab
combined with either angioplasty or stenting (both compared with 574 who received placebo (2.5% vs
≈30%).[80] 4.5%; p = 0.031); mortality was also lower in pa-

Variables associated with increased mortality tients with type 1 diabetes mellitus treated with
identified by survival regression in patients who abciximab than in those receiving placebo (n = 265
received abciximab or placebo were increasing age and 197, respectively), although this did not achieve
(p < 0.001), female sex (p = 0.047), low bodyweight statistical significance (4.2% vs 8.1%).[84] A reduc-
(p = 0.013), previous CABG (p < 0.001), history of tion in the combined endpoint of death, MI or target-
chronic heart failure (p < 0.001), diabetes mellitus (p vessel revascularisation (29.1% vs 34.3%; p =
= 0.004), history of cancer (p < 0.001), history of 0.022) and MI alone (4.0% vs 9.7%; p < 0.001) was
hypertension (p < 0.001), no previous percutaneous seen in patients who received abciximab compared
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with patients who received placebo. Predictors of before percutaneous coronary intervention), and
1-year mortality in a multivariate model were a treatment duration following revascularisation
history of type 1 diabetes mellitus, hypertension, ranged from 1–36 hours. All patients also received
chronic heart failure, age ≥65 years or a type B2/C aspirin and heparin. Overall, no significant reduc-
lesion.[84] tion in mortality was observed in groups who re-

ceived abciximab (odds ratio 0.69), eptifibatide orA pooled analysis comparing the effect of the
tirofiban (odds ratio for both drugs 0.74) comparedvarious percutaneous coronary interventions used in
with placebo. However, the incidence of acute MIthe EPIC, CAPTURE, EPILOG, RAPPORT and
was more than halved with abciximab (odds ratioEPISTENT trials (n = 8007) demonstrated signif-
0.49; p = 0.001), but not with eptifibatide or tirofi-icant reductions in the incidence of mortality or MI
ban (odds ratio 0.85); all drugs significantly reducedat 30 days and 6 months compared with placebo
the need for urgent revascularisation (odds ratioswhen either angioplasty, elective or bailout stent or
0.42 for abciximab and 0.76 for eptifibatide anddirectional coronary atherectomy were used in com-
tirofiban; p = 0.001 and 0.023).[87]bination with abciximab therapy (hazard ratios

range 0.37–0.64).[85] Combined results from the EP- The second analysis pooled results from the ran-
ILOG and EPISTENT trials also showed a signif- domised and placebo-controlled CAPTURE, Plate-
icant reduction in death or MI at 1 year in patients let glycoprotein IIb/IIIa in Unstable angina: Recep-
receiving abciximab in combination with either tor Suppression Using Integrilin (eptifibatide) Ther-
angioplasty (hazard ratio 0.51; p < 0.001) or stent apy (PURSUIT) and Platelet Receptor Inhibition in
(hazard ratio 0.60; p = 0.02) but not placebo plus Ischemic Syndrome Management in Patients Limit-
stent (hazard ratio 1.14; p = 0.46) compared to those ed by Unstable Signs (PRISM-PLUS) trials, which
receiving placebo plus angioplasty.[86] administered either abciximab, eptifibatide or tirofi-

ban to patients with ACS (without persistent ST-
3.3.1 Comparison with Other Platelet Glycoprotein segment elevation) undergoing percutaneous coro-
IIb/IIIa Antagonists nary intervention.[88] A 34% reduction in the risk of
The two meta-analyses reported in this section death or nonfatal MI was seen in patients who

compared results from prospective, randomised, received a platelet GP IIb/IIIa antagonist (n = 6125)
placebo-controlled studies involving the therapeutic compared with placebo (n = 6171; p < 0.001). In
use of abciximab, eptifabatide or tirofiban in pa- addition, the event rate during the 48 hours after
tients undergoing percutaneous coronary interven- percutaneous coronary intervention was reduced to
tion.[87,88]

a greater extent in patients who received a platelet
The first compared 30-day outcomes in 8876 GP IIb/IIIa antagonist than in those receiving place-

patients who received either abciximab, tirofiban or bo (4.9% vs 8.0%; p < 0.001), but did not differ
eptifibatide in the EPIC, EPILOG, EPISTENT, significantly after this time.[88] It is important to note
CAPTURE, RAPPORT, Integrilin to Minimize that direct comparative trials give more valid results
Platelet Aggregation and Prevent Coronary Throm- than meta-analyses, which may not be particularly
bosis-1 (IMPACT-1), IMPACT-II and Randomized reliable if patient groups and drug dosages differ.
Efficacy Study of Tirofiban for Outcomes and REst-
enosis (RESTORE) studies.[87] Briefly, the platelet 3.4 In Unstable Angina Pectoris
GP IIb/IIIa antagonist was given shortly before the
interventional procedure (except in CAPTURE, Results from the CAPTURE study were reported
where treatment was administered 18–24 hours in the previous review in Drugs.[8] Briefly, patients
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with refractory UAP received either placebo or in the rate of MI (odds ratio 0.23; p < 0.001). No
abciximab (0.25 mg/kg bolus then continuous infu- relationship was observed in patients without elevat-
sion 10 µg/min) 18–24 hours before undergoing ed serum troponin T levels.
percutaneous coronary revascularisation. All pa-
tients also received IV nitroglycerin (glyceryl trini- 3.5 In Patients Without
trate), β-blockers, calcium antagonists and other Early Revascularisation
cardiovascular drugs as necessary. A relative reduc-

One large randomised, multicentre study (GUS-tion of 29% was seen in the primary 30-day endpoint
TO IV-ACS) has investigated whether abciximab(death, MI or urgent intervention to treat ischaemia)
would reduce the composite endpoint of death or MIin patients who received abciximab, largely as a
in patients with high risk ACS who were not sched-result of a reduced incidence of MI. However, the
uled to undergo early revascularisation (within 12beneficial effect of abciximab was no longer evident
hours of end of infusion).[93] Patients received eitherat the 6-month follow-up, where the incidence of
placebo (n = 2598), abciximab bolus and 24-hourischaemic complications was ≈30% in both
infusion (n = 2590) or abciximab bolus and 48-hourgroups.[49]

infusion (n = 2612) in addition to aspirin and either
More recent data published from the CAPTURE

unfractionated or low-molecular-weight heparin
study focused on angiographic treatment and out-

(dalteparin). Baseline characteristics were well bal-
comes,[89] recurrent ischaemia[90] and the relation-

anced between the groups; 28% of all patients had
ship between serum troponin T levels and potential

evolving MI, 59% were positive for serum troponin
clinical benefit with abciximab.[91,92]

T or I and 80% showed ST-segment depression.
Thrombus resolution was greater both before and Coronary revascularisation was performed in 30%

during angioplasty in 1197 patients with two avail- of patients within 30 days of study entry.
able angiograms who were treated with abciximab At 48 hours, higher mortality was evident in
than in those receiving placebo (p = 0.033).[89] Re- patients who received either regimen of abciximab
petitive ischaemia and total ischaemic burden were than in placebo recipients (odds ratios 2.3 and 2.9
both significantly reduced in a subset of patients for 24- and 48-hour abciximab infusions, respective-
who underwent continuous electrocardiographic ly; p = 0.048 and 0.007 vs placebo); the incidence of
monitoring and who received abciximab, although MI and the combined endpoint of death or MI did
the incidence of recurrent ischaemia did not differ not differ significantly between the groups. Similar-
between patients treated with abciximab and place- ly, no differences were apparent between the groups
bo.[90]

in any of the endpoints at either 7 or 30 days
Approximately one-third of patients (excluding (primary endpoint) after treatment. Analysis of vari-

those presenting with MI 14 days prior to study ous subgroups, including sex, age, weight, presence
entry) for whom serum samples were available (n = of diabetes mellitus, geographical region, ST-seg-
890) showed elevated troponin T levels (>0.1 µg/L) ment depression and positive troponin T revealed no
at study entry which correlated with an increased significant benefit of treatment with abciximab;
risk of death or nonfatal MI at 6 months.[91] The however, a significantly greater proportion of
relative risk of death or nonfatal MI associated with women treated with the 48-hour abciximab infusion
abciximab treatment, compared with placebo, in showed adverse outcomes (either death or MI) than
these patients was reduced approximately 70% (p = those receiving placebo at 30 days (10.1% vs 7.2%,
0.002). This was mainly attributable to a reduction p value not reported).[93]
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4. Tolerability liminary results of the multicentre, nonrandomised,
nonblind NICE 3 study, patients with ACS were

This section provides a brief overview of the treated with enoxaparin and either abciximab (n =
incidence and severity of bleeding complications 147), tirofiban (n = 217) or eptifibatide (n = 252).
and thrombocytopenia previously reported and in- Following treatment with abciximab, non-CABG
cludes new data from patients enrolled in the large major bleeding was observed in 0.7% of patients
ADMIRAL,[63] GUSTO IV-ACS[93] and TAR- compared with 1.4% and 3.2% of patients who
GET[51] clinical trials. In addition, new data in pa- received tirofiban or eptifibatide. In patients who
tients with acute MI concurrently receiving various also underwent percutaneous coronary intervention,
fibrinolytic therapies are presented. 0%, 0.9% and 2.4% had major non-CABG bleeding,

respectively.[94]

4.1 Overview of Haematological Effects
Pooled analysis from the placebo-controlled

The most commonly occurring adverse events EPIC, CAPTURE, EPILOG, RAPPORT and EPIS-
associated with the use of abciximab are bleeding TENT trials also suggests that the incidence of
complications and thrombocytopenia, although the minor, but not major, bleeding is significantly in-
risk of major bleeding can be limited through careful creased relative to placebo following either angi-
selection of patients, use of a low-dose bodyweight- oplasty or elective stenting; rates of minor bleeding
adjusted regimen of heparin, discontinuation of he- with bailout stenting and directional atherectomy
parin immediately following revascularisation, early were similar.[85] Rates of major bleeding increased
removal of the vascular sheath and femoral artery in patients who received abciximab compared with
access site care (also see section 6). placebo in a meta-analysis of eight placebo-control-

led trials involving the use of platelet GP IIb/IIIa4.1.1 Incidence of Bleeding
antagonists in percutaneous coronary interventionIn recent large, randomised clinical trials (AD-
(5.8% vs 3.8%; p = 0.001). In contrast, the incidenceMIRAL,[63] GUSTO IV-ACS[93] and TARGET[51]),
of major bleeding among patients treated with ep-major bleeding with a standard dose of abciximab
tifibatide or tirofiban did not differ significantly(0.6–0.7% of patients) was similar to that seen with
from that with placebo (5.0% vs 4.3%).[87] Addition-placebo (0% and 0.3%)[63,93] and tirofiban (0.9%),[51]

ally, subgroup analysis from the EPIC, EPILOG andalthough extension of the abciximab infusion to 48
EPISTENT trials showed an increase in minorhours significantly increased the incidence of major
bleeding in female patients who received abciximabbleeding complications relative to placebo in one
compared with placebo (4.7% vs 6.7%, p = 0.017).arm of the GUSTO IV-ACS trial (1% vs 0.3%; p <
Minor bleeding complications were significantly0.05).[93] However, rates of minor bleeding with
higher in female than in male patients receivingabciximab were significantly increased (3–12.1%)
abciximab (6.7% vs 2.2%; p < 0.001) and placebocompared with either placebo (2% and 3.3%)[63,93] or
(4.7% vs 2.3%, p = 0.01).[82]

tirofiban (2.8% vs 4.3%) [all p < 0.05].[51]

A pooled analysis of the EPIC, EPILOG, EPIS-Data from the CADILLAC study suggests that
TENT, RAPPORT and CAPTURE trials in 5721addition of abciximab to either stenting or to corona-
patients who received abciximab and heparin whilery angioplasty has no significant effect on the inci-
undergoing percutaneous coronary interventiondence of moderate or severe haemorrhagic compli-
showed no excess of intracranial haemorrhage com-cations. Intracranial haemorrhage was also similar

between treatment groups.[64] Furthermore, in pre- pared with that in placebo and heparin recipients (n
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= 3321) [0.14% vs 0.09%].[95] In addition, two pre- patients receiving angioplasty only compared to
liminary reports reported no significant increase in those patients receiving abciximab with either angi-
bleeding or in-hospital complications in patients oplasty or stenting.[64] The incidence of mild or
undergoing revascularisation who were treated with severe thrombocytopenia was not significantly in-
abciximab and were either octogenarians[96] or had creased in patients who received either eptifibatide
chronic renal insufficiency.[97] or tirofiban in prospective, randomised, placebo-

The incidence of major and minor bleeding was controlled trials.[99] More recently, factors asso-
significantly (p < 0.001) higher in prospectively ciated with the development of thrombocytopenia in
enrolled consecutive patients who underwent percu- a pooled analysis from the EPIC, EPILOG and
taneous coronary intervention within 12 hours of EPISTENT trials (n = 178; 2.4% of all patients)
acute MI and received abciximab (2.4% and 14.3%; were age >65 years, weight <90kg, baseline platelet
n = 831) than those who did not (0.6% and 5.9%; n = count <200 x 109/L, treatment with abciximab and
1728).[98] Patients treated with abciximab were more enrolment in the EPIC trial (all p < 0.05).[100] How-
likely to have been treated within 12 hours of infarc- ever, patients with thrombocytopenia who also re-
tion and to have received heparin after the proce- ceived abciximab prior to coronary intervention had
dure; however, use of abciximab was independently lower rates of bleeding and transfusion than other
associated with an increase in major and minor patients with thrombocytopenia.
bleeding in multivariate analysis.

Pseudothrombocytopenia (defined as either dif-
fering platelet counts with two anticoagulants, plate-4.1.2 Thrombocytopenia
let clumping on a blood smear from anticoagulatedThrombocytopenia (platelet count <100 × 109/L)
blood, normal platelet count on a blood smear fromdeveloped in 2.4–7% of abciximab-treated patients
nonanticoagulated blood or an unexplained reduc-(the higher value was recorded in patients receiving
tion in platelet count at 30 minutes to 4 hours aftera 48 hour infusion of abciximab in GUSTO IV-
abciximab bolus with recovery to normal) has beenACS) compared with ≈1% of placebo and 0.5% of
reported in an earlier clinical study,[101] although thetirofiban recipients in the ADMIRAL,[63] GUSTO
implications of this for the treatment of patients withIV-ACS[93] and TARGET[51] clinical trials. Severe
abciximab is unknown. 2.1% of patients treated withthrombocytopenia (platelet count <50 × 109/L) was
abciximab were identified as having pseudothrom-observed in 0.9–2% of patients who received abcix-
bocytopenia in pooled data from the CAPTURE,imab, 0.04% and 1.3% of placebo recipients and
EPIC, EPILOG and EPISTENT trials compared0.1% of tirofiban recipients. Abciximab-induced
with 0.6% of patients who received placebo (p <thrombocytopenia develops rapidly and usually re-
0.001).[102] Approximately one-third of all patientssolves after discontinuation of therapy.[8]

with thrombocytopenia had pseudothrombocytope-Mild thrombocytopenia (platelet count 90–100 ×
nia. Twelve percent of abciximab-treated patients109/L) was more common in patients undergoing
required early cessation of treatment and none in thecoronary intervention enrolled in the EPIC, EPI-
placebo group; this is in contrast to 34.6% andLOG and CAPTURE studies who were treated with
44.6% of all patients with thrombocytopenia, re-abciximab compared with placebo recipients (4.2%
spectively. However, the incidence of bleeding,vs 2.0%; p < 0.001), as was severe thrombocyto-
stroke, transfusion or repeat revascularisation waspenia (platelet count <50 × 109/L; 1.0% vs 0.4%; p =
not increased in patients with pseudothrombocyto-0.01). In the CADILLAC study, the incidence of
penia.[102]thrombocytopenia was also significantly lower in

 Adis Data Information BV 2003. All rights reserved. Drugs 2003; 63 (11)



Abciximab 1149

Table VII. Incidence of bleeding complications in large, randomised, nonblind, multicentre clinical trials of abciximab (ABC) in combination
with a reduced dose of a fibrinolytic drug in patients undergoing percutaneous coronary intervention. All patients received aspirin and
bodyweight-adjusted heparin in addition to study treatment

Study Treatmenta Heparin No. of pts Bleeding complications (% of pts) Thrombocytopenia (% of pts)

regimen major minor platelet count platelet count
<100 × 109/L <50 × 109/L

ASSENT-3[72] ABC + Low dose 2017 4.4* 35.3** 3.2** 1.1**
Tenecteplase
(half dose)

Tenecteplase Enoxaparin 2040 3.0 22.6 1.2 0.3

Tenecteplase Std dose 2038 2.2 18.7 1.3 0.3

GUSTO-V[73] ABC + Low dose 8328 1.1** 20.0** 2.9** 1.2**
Reteplase
(half dose)

Reteplase Std dose 8260 0.5 11.4 0.7 0.1

a  Details of regimens are presented in table VI.

pts = patients; std = standard; * p = 0.0005, **p < 0.0001 vs comparators.

4.2 In Combination with Fibrinolytic Therapy cardiac catheterisation procedure.[73] In the AS-
SENT-3 study, combination therapy with tenecte-
plase plus abciximab with enoxaparin produced sig-Major bleeding occurs in approximately 20–25%
nificantly lower rates of the primary efficacy plusof patients who receive abciximab within 24 hours
safety endpoint than tenecteplase plus unfractionat-of full-dose fibrinolytic therapy, although the inci-

dence of intracranial haemorrhage is similar to that ed heparin (14.2% and 13.8% vs 17%; p < 0.05).[72]

seen in all patients treated with a fibrinolytic drug However, the incidence of major bleeding complica-
alone.[103] Therefore, the potential for bleeding com- tions was significantly higher with tenecteplase plus
plications is a particular concern in patients treated abciximab than with tenecteplase plus unfractionat-
with a combination of abciximab and a fibrinolytic ed heparin in patients aged >75 years (4.1% vs
drug. This section focuses on studies which have 13.3%) or among those with diabetes mellitus (2.2%
investigated the use of abciximab in combination vs 7.0%).[72]

with either tenecteplase, reteplase or alteplase com-
Major bleeding rates in the SPEED trial were

pared with the fibrinolytic drug alone (refer to sec-
3.3% for abciximab alone, 5.3% and 9.8% for com-tion 3.2.2 for study details).
bination abciximab and reteplase and 3.7% for

Overall, rates of minor and major bleeding asso- reteplase alone but differences were not significant.
ciated with combination abciximab and either re- The use of either standard- or low-dose heparin did
duced-dose reteplase or tenecteplase treatment in not affect the incidence of major bleeding (6.3% vs
the ASSENT-3 and GUSTO-V trials were consist-

10.5%).[74]

ently and significantly higher than those for either
Transfusion rates were higher with abciximabreteplase or tenecteplase alone, as were rates for

plus fibrinolytic therapy than with the fibrinolyticthrombocytopenia (table VII). Bleeding (of any se-
alone in GUSTO-V (5.7% vs 4%; p = 0.0001)[73] andverity) was more frequent in patients who received
ASSENT-3 (4.2% vs 2.3%; p = 0.001),[72] but werereteplase and abciximab in the GUSTO-V study
similar between groups in the smaller SPEEDthan in the group given reteplase alone (24.6% vs
trial.[74] Rates of intracranial haemorrhage were sim-13.7%; p < 0.0001) but bleeding was not increased

in patients subsequently undergoing CABG or a ilar for all groups in all trials (generally <1%).[72-75]
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4.3 Readministration section provides an overview of previous analyses
from major trials and focuses on newly available

At the time of the previous review, evidence information pertaining to the pharmacoeconomics
suggested that abciximab could be safely readminis- of abciximab from the EPISTENT and EPILOG
tered to patients, although a greater incidence, sever- clinical trials and in comparison with other platelet
ity and duration of thrombocytopenia had been re- GP IIb/IIIa antagonists.
ported.[8] In addition, the human-murine composi- Economic analyses attached to the EPILOG and
tion of the monoclonal chimaeric Fab fragment EPISTENT trials were prospectively designed;
comprising abciximab is potentially antigenic and however, the majority of other analyses were retro-
has led to concern over the potential for anaphylaxis spective. There have also been several retrospective
and attenuated efficacy.[104]

pharmacoeconomic analyses from the practice set-
Human antichimaeric antibodies (HACA) were ting and these are reported in section 5.2. A notable

documented in 6.5% of patients in the EPIC trial.[47] exception to this was the prospectively designed
However, no cases of anaphylactic, allergic or other PRICE trial (see section 5.3).
hypersensitivity reactions have been reported in 500

5.1 Cost Analyses Based on Majorpatients enrolled in the ReoPro Readministration
Clinical TrialsRegistry, of whom 4.8% were HACA-positive

before readministration of abciximab. Major bleed-
A previously reported prospective economic sub-

ing was reported in 1.6% of patients, all of whom
study (in which hospital costs, inpatient physician

required red blood cell transfusions. Thrombocyto-
fees and drug acquisition costs were considered)

penia was seen in 4.6% of these patients (severe in
carried out in conjunction with the EPIC study in

3.2%) and was unrelated to baseline HACA status.
high-risk patients showed use of abciximab resulted

Clinical success (defined as angiographically suc-
in an incremental cost compared with standard care

cessful procedure without any major adverse cardiac
of $US293 per patient over 6 months (1991/1992

events) was similar between patients who received
values). Abciximab was cost saving in patients with

abciximab for the first and second time (94.7% vs
UAP in a subgroup analysis. This section focuses on

90.9%).[105]

more recent pharmacoeconomic data associated
A retrospective analysis of 164 consecutive pa-

with the EPISTENT and EPILOG studies.
tients undergoing percutaneous coronary interven-

5.1.1 Analyses Based on EPISTENTtion indicated that 4% experienced severe thrombo-
A cost analysis is available from a prospectivelycytopenia (platelet count <50 × 109/L) following

defined subset of patients in the US who participatedreadministration of abciximab. Moreover, the rate of
in the EPISTENT study (n = 1438).[57] Total base-severe thrombocytopenia increased when abciximab
line hospital costs were higher in the stent pluswas readministered within 2 weeks of the first dose
abciximab than in the stent plus placebo or angi-(12% vs 2%; p = 0.046) as was the requirement for a
oplasty plus abciximab groups ($US13 228 vsblood transfusion (20% vs 6%; p < 0.05).[106]

11 923 vs 11 357; 1997 values; p < 0.0001). At 1
year, follow-up costs (including hospital and physi-5. Pharmacoeconomic Considerations
cian costs) were similar between groups ($US5096,

The pharmacoeconomics of abciximab for use in $US4723 and $US6013 for the three groups, respec-
percutaneous coronary revascularisation were re- tively); cumulative costs at 1 year were higher in
cently reviewed in PharmacoEconomics.[9] This both the stent plus abciximab (by $US932) and
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Table VIII. Resource use and average costs per patient in the EPILOG study.[108] Data were collected for patients at both low and high risk
of ischaemic complications after percutaneous coronary revascularisation. Year of currency not specified. Study design and dosage details
are presented in section 3.1.2. All patients received aspirin and heparin

Placebo + std heparin Abciximab + low-dose heparin Abciximab + std heparin
(n = 939) (n = 935) (n = 918)

Resource use (% of patients)

Urgent repeat revascularisation during 4.0 2.0* 1.9*
initial hospitalisation

Follow-up hospitalisations 47.2 51.1 49.2

Follow-up PCI 12.0 15.8 14.3

Costs per patient ($US)

Initial hospitalisationa 9632 10 215** 10 546**

During 6-month follow-upb 3568 4221 3923

Cumulative 6-month medical costc 13 200 14 436* 14 468*

a  Including cost of abciximab.

b  Included hospital cost and physician fees.

c  Cost of hospitalisation at baseline and follow-up costs (including abciximab).

PCI = percutaneous coronary intervention; std = standard; * p < 0.05, ** p < 0.001 vs placebo.

angioplasty plus abciximab ($US581) groups than the placebo group. Over a 6-month follow-up
in the stent plus placebo group (p = 0.0008).[57] period, hospitalisation costs remained higher in the

abciximab groups because of an increase in theIn addition, one cost analysis extrapolated the
number of patients undergoing nonurgent revascu-results of the EPISTENT trial to a European setting
larisation. This resulted in significantly greater cu-based on an economic evaluation from the BElgian
mulative 6-month costs in the abciximab groupsNEtherlands Stent (BENESTENT)-II study.[107] The
than with placebo.[108]analysis was from a societal perspective and includ-

ed only direct medical costs. The estimated mean
5.1.3 Analyses Based on Other Studiescosts per patient after 6 months’ treatment with
An abstract has reported on the cost of abciximabeither stent plus placebo, stent plus abciximab or

and stenting from the CADILLAC trial (see sectionangioplasty plus abciximab were EUR8207,
3.2.1 for study details).[109] These preliminary re-EUR8971 (p < 0.01 vs both groups) and EUR8085,
sults suggest that the mean (or median) hospitalrespectively (1998 values).
costs associated with either angioplasty or stenting
in combination with abciximab are not significantly5.1.2 Analyses Based on EPILOG
different from those seen with angioplasty alone.A prospectively designed economic substudy of
Moreover, the average hospital stay was also similarEPILOG gathered information on medical costs and
between groups (range 3.8–4.4 days).medical resource use in both high- and low-risk

patients undergoing percutaneous coronary revascu-
larisation (table VIII).[108] Cost savings in baseline 5.2 Cost Analyses In the Practice Setting
hospital costs associated with efficacy and bleeding
events with abciximab were for the most part attrib- Three nonrandomised studies have compared
uted to a reduced requirement for repeat revascu- clinical outcomes and costs of consecutive patients
larisation and bailout stenting and shorter hospital who received abciximab and underwent percutane-
stays. At baseline, hospitalisation costs associated ous coronary interventions in a single medical prac-
with abciximab were significantly higher than for tice (year of currency not specified).[110-112]
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In a US-based study, 3758 patients underwent (n = 157). Subsequently, total median in-hospital
elective revascularisation over a 2.5-year period; costs were higher in those who received abciximab
908 received abciximab and 633 received abciximab than eptifibatide ($US8268 vs $US7207; p = 0.009;
plus a stent. Overall, the incidence of major cardiac 1998 values), primarily because of the higher acqui-
events was significantly lower in patients who re- sition cost of abciximab (p < 0.0001 vs eptifibatide);
ceived abciximab with stenting or angioplasty than this was evident up to 30 days after treatment
angioplasty alone (all p < 0.002) because of a de- ($US8336 vs $US7207).[113] As this study excluded
creased need for revascularisation. Total in-hospital patients with acute MI, the data are not generalisable
costs were lower in patients who received angi- to other patient populations and the small staudy
oplasty alone than for the other patients (p < 0.001). sample size means that it was insufficiently powered
Independent predictors of increased costs in multi- to detect clinical differences betwen treatments.[113]

variate regression analysis were death ($US16 098), The economic implications of the use of glyco-
urgent revascularisation ($US13 678), use of multi- protein IIb/IIIa inhibitors have been examined in
ple stents ($US1423/device) and use of abciximab patients with acute coronary syndromes and under-
($US1269).[111] going percutaneous coronary intervention using data

A Dutch observational study also showed a de- from up to 14 clinical studies.[114] For patients un-
creased incidence of major cardiac events in patients dergoing percutaneous coronary intervention, pro-
who received abciximab in addition to stenting com- curement costs ranged from $US400–$US1500
pared with those who did not receive a stent (6.9% (1999 costs); for abciximab, mean procurement
vs 16.9%; p = 0.04); however, total costs at 6 costs were estimated at $US1407 per patient treated.
months were similar between the two groups These costs were, at least partially offset by subse-
(EUR7844 vs EUR7904).[112] In-hospital mortality quent savings in other direct medical costs, and
was not significantly different between patients who when the clinical outcomes of using abciximab in
did and did not receive abciximab in addition to this setting (including coronary stenting) were ac-
coronary intervention (n = 986 and 486, respective- counted for, procurement costs of $US10
ly), but was lower at 6 months in patients who were 500–$US37 000 per death or MI prevented were
treated with abciximab (4.98% vs 1.55%; p = estimated. Cost effectiveness ratios for abciximab
0.003).[110] were $US2875–$US14 765 per life-year or QALY

saved.[114]

5.3 Cost Analyses in Comparison with Other
5.3.1 Effect of Abciximab on Length ofPlatelet Glycoprotein IIb/IIIa Antagonists
Hospital Stay

Among lower risk patients undergoing elective Two retrospective analyses have compared the
percutaneous coronary revascularisation, the use of effect of treatment with abciximab and either ep-
abciximab therapy has been associated with higher tifibatide or tirofiban on length of hospital stay in
total in-hospital and 6-month medical costs com- patients undergoing percutaneous coronary inter-
pared with eptifibatide therapy.[113] In a prospective vention.[115,116] Data were captured from the HCIA
study (PRICE) in the US, consecutive patients un- Clinical Pathways Database which included infor-
dergoing elective coronary revascularisation (ex- mation from 72 hospitals in the US performing
cluding those with acute MI within 48 hours, or percutaneous coronary revascularisations between 1
UAP with ST-segment elevation) were randomised July 1998 and 30 June 1999. Patients treated with
to receive either abciximab (n = 163) or eptifibatide abciximab spent fewer days in hospital than patients
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who received tirofiban (3.34 vs 4.32 days; p <
0.001) even when the analysis was restricted to
patients with acute MI (4.28 vs 5.09 days; p <
0.001).[116] Similarly, hospital stays for patients
treated with abciximab were 0.83 days shorter than
for those who received eptifibatide (p < 0.001).[115]

In both analyses patients treated with tirofiban or
eptifibatide were significantly older and a higher
proportion received a stent or angioplasty compared
with those in the abciximab groups.[115,116]

5.4 Cost-Effectiveness Analyses

5.4.1 Based on Major Clinical Trials

Costs included in a prospectively defined subset
of patients who took part in the EPISTENT study in
the US (n = 1438) were hospital costs, physician
fees and drug acquisition costs ($US450/vial of
abciximab). Lifetime cost effectiveness was evalu-
ated based on US cost data and overall 1-year survi-
val data.[57] Analyses were performed from a socie-
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Fig. 5. Incremental cost-effectiveness ratios (cost per event avoid-
ed) at 6 months for the addition of either abciximab or stenting to
treatment for patients enrolled in the randomised, placebo-control-
led, multicentre EPISTENT study.[107] Estimates of unit costs were
based on results from the economic study attached to BENES-
TENT II. All values are 1998 Euros. MACE = major adverse cardiac
event; MI = myocardial infarction.

tal perspective but did not include productivity, non-
medical or outpatient costs; incremental costs source use associated with MI. Initial hospitalisation
beyond 1 year were discounted at 3%. costs included diagnostic procedures (hospital vis-

its, tests and angiography), where subsequent visitsAfter taking incremental life expectancy into
did not.[107]consideration, the stent plus abciximab group show-

ed an incremental cost of $US932, or cost-effective- These values compare broadly with accepted
ness ratio of $US6213 per added life-year compared benchmarks for cost-effectiveness in other medical
with the stent and placebo group. Compared with arenas.[117] Accepted cost-effectiveness benchmarks
patients in the abciximab and angioplasty group, for coronary bypass surgery compared with medical
patients who received abciximab plus stent had an therapy, medical therapy compared with no medical
incremental cost of $US581 and a cost-effectiveness therapy for severe hypertension and haemodialysis
ratio of $US5291 per added life-year.[57] compared with no dialysis for chronic renal failure

are US$32 678, US$7000 and US$35 000 per yearThe incremental cost-effectiveness ratios for the
of life saved (1993 costs).[117]addition of abciximab to treatment in MI-free and

major cardiac event-free patients when the results of
5.4.2 Based on Other Studiesthe EPISTENT study were extrapolated to a Europ-

ean setting are presented in figure 5. Costs included One Italian-based analysis has evaluated the cost
the initial stenting procedure, cost of abciximab and effectiveness of abciximab based on 6-month results
the need for bailout stenting or repeated procedures. from the EPILOG, EPIC (not including patients who
Follow-up costs included further use of abciximab, received only abciximab bolus) and CAPTURE
the requirement for repeat revascularisation and re- studies.[118] The cost of abciximab was calculated
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assuming that patients were between 51 and 91kg of 0.21 days compared to those not receiving glyco-
protein IIb/IIIa inhibitors. (p < 0.0013) [119]and required three 10mg vials of the drug; event-

associated costs were based on diagnosis-related
6. Dosage and Administrationgroups. Costs are expressed in millions of lire (year

of currency not specified). Total treatment costs
Abciximab is approved for use as an adjunct toassociated with abciximab and placebo for 100 pa-

heparin and aspirin for the prevention of ischaemictients scheduled to undergo angioplasty were L1244
cardiac complications in patients undergoing percu-and L1079, respectively; increased costs in the
taneous coronary intervention and for the short-termabciximab group were primarily because of drug
treatment of patients with UAP who have beenacquisition costs. The corresponding numbers of
scheduled for percutaneous coronary interventionpatients needed to treat to prevent one death,
within 24 hours after not responding to conventionalreinfarction, CABG, angioplasty or composite end-
therapy.[28] It has not been approved for use inpoint were 227, 24, 75, 37 and 21, respectively.
combination with fibrinolytic drugs.Moreover, the cost-effectiveness ratios for patients

The recommended dosage of abciximab is a 0.25in the abciximab and placebo groups were L16.6 and
mg/kg IV bolus administered 10–60 minutes beforeL15.4 per event-free patient (approximately
the start of percutaneous coronary intervention, fol-$US7543 and $US6998; 2002 values), resulting in
lowed by a continuous IV infusion of 0.125 µg/kg/an incremental cost-effectiveness ratio of L34.3
min (up to a maximum of 10 µg/min) for 12 hours.($US15 587) per event avoided at 6 months after
Patients with UAP may be treated with abciximabintervention. The cost per year of life saved at this
0.25 mg/kg IV bolus followed by an 18- to 24-hourtime point was L32.3 ($US14 678).[118]

IV infusion of 10 µg/min which finishes 1 hour (US
recommendation) or 12 hours (UK recommenda-5.4.3 In the Practice Setting
tion) after percutaneous coronary intervention.

Incremental cost-effectiveness ratios (adjusted Abciximab and heparin should be discontinued in
for nonrandomisation and expressed as euros per the event of serious bleeding which is unable to be
life-year gained) in a Dutch observational study, managed by compression alone.[28]

were EUR1243 for all patients and EUR1933 for Because the risk of bleeding may be increased
those also receiving a stent; for patients with and with abciximab therapy, the drug is recommended to
without diabetes mellitus these were EUR617 and be given in addition to a low-dose, weight-adjusted
EUR1066, respectively.[112] Costs were based on heparin regimen.[28] Abciximab is contraindicated
values derived from the Netherlands in an economic where patients are at an increased risk for bleeding
substudy attached to BENESTENT-II. complications, such as those with active internal

In patients with acute MI undergoing percutane- bleeding, recent gastrointestinal or genitourinary
ous coronary intervention, those receiving abcix- bleeding, history of stroke, bleeding diathesis, pre-
imab had significantly lower risk-adjusted mortality vious treatment with oral anticoagulants (within 7
than those not treated with glycoprotein IIb/IIIa days), thrombocytopenia, major surgery or trauma
inhibitors (odds ratio = 0.74, p = 0.007).[119] There within the last 6 weeks, severe and uncontrolled
was no significant difference between patients re- hypertension, history of vasculitis or use of IV dex-
ceiving eptifibatide or tirofiban and those not treated tran prior to percutaneous coronary intervention.
with this class of agent. Treatment with abciximab Caution is also required in patients receiving other
also resulted in a significantly shorter hospital stay drugs that affect haemostasis, including fibri-
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nolytics, oral anticoagulants, NSAIDs, dipyrida- heparin in large randomised clinical trials have also
mole and ticlopidine or clopidogrel. led to their therapeutic use in patients undergoing

percutaneous coronary intervention. Furthermore,The risk of bleeding may be minimised through
adherence to anticoagulation guidelines, careful vas- interventional management may consist of either
cular access site management, discontinuation of early invasive or conservative strategies. No clear
heparin following the procedure (within 6 hours if difference has been observed between the two,[120]

aPTT ≤50 seconds or ACT ≤175 seconds) and early although an invasive strategy is likely to be more
femoral artery sheath removal.[28] beneficial in high-risk patients.[121]

Platelet counts should be monitored before and Abciximab, eptifibatide and tirofiban are the
during treatment (at approximately 2–4 following three IV GP IIb/IIIa platelet antagonists currently
the bolus dose and at 24 hours prior to discharge). If approved by the US Food and Drug Administration
thrombocytopenia (<100 × 109/L and a ≥25% de- for therapeutic use in ACS and/or as adjunctive
crease from the pretreatment value) is confirmed, therapy to percutaneous coronary intervention. In
abciximab (and possibly heparin) should be discon- addition, American College of Cardiology/Ameri-
tinued and appropriate treatment initiated. Platelet can Heart Association guidelines for management of
transfusions can be used to restore platelet function percutaneous coronary intervention,[122] and Europ-
to reverse profound thrombocytopenia (<20 × 109/ ean Society of Cardiology recommendations[123] for
L), if patients require emergency surgery, or in the

ACS both indicate the use of IV GP IIb/IIIa receptor
event of serious uncontrolled bleeding.[28]

antagonists in patients undergoing angioplasty, es-
Administration of abciximab may result in

pecially high-risk patients. Each of the GP IIb/IIIa
human anti-chimeric antibody formation (as indicat-

antagonists has been approved for use in slightly
ed by approximately 5.8% of abciximab-treated pa-

different indications based on the results of major
tients in clinical trials).[28] Results from a small

clinical trials. Abciximab is approved for use as an
group of patients indicate that the incidence of the

adjunct to percutaneous coronary intervention for
antibody formation may be increased upon abcix-

the prevention of cardiac ischaemic complications
imab readministration (further details available in

in patients undergoing percutaneous coronary inter-
section 4.3).[28]

vention or in patients with UAP not responding to
conventional medical therapy when percutaneous7. Place of Abciximab in the
coronary intervention is planned within 24 hours. InManagement of Ischaemic
comparison, tirofiban is indicated for patients withHeart Disease
unstable angina or non-Q-wave MI who are to be
managed medically and those undergoing PTCA orConventional therapy for patients with ACS has
atherectomy, and eptifibatide for patients undergo-involved early initiation of medical management
ing percutaneous coronary intervention, includingfollowed by noninvasive risk stratification to identi-
those undergoing intracoronary stenting, and pa-fy patients who require urgent catheterisation, and
tients with unstable angina/non-Q-wave MI, includ-possibly revascularisation, rather than pharmaco-
ing those who are to be managed medically andtherapy alone. Antiplatelet therapy with aspirin and
those undergoing percutaneous coronary interven-antithrombotic therapy with heparin have been the
tion.[124] Several orally administered GP IIb/IIIacornerstone of treatment for patients with ACS.
platelet antagonists have also been developed; how-However, consistently observed benefits with GP
ever, these have shown poor results in four largeIIb/IIIa antagonists as an adjunct to aspirin and
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clinical trials and none have been approved for findings of the EPISTENT and EPILOG studies (at
clinical use.[125-127] 30 days and 1 year). A significantly reduced inci-

dence of MI, target-vessel revascularisation andAbciximab has a stronger affinity for the GP IIb/
composite of death, MI and target-vessel revascu-IIIa receptor than do either tirofiban or eptifibatide;
larisation was observed in patients treated withit also binds to vitronectin and Mac-1 receptors
abciximab compared with placebo, although not onwhere the other platelet GP IIb/IIIa antagonists do
death alone. This effect was consistent across anot. While these other receptors modulate smooth
range of subgroups including age, sex, bodyweightmuscle cell adhesion and proliferation[46] and are
or indication for revascularisation (section 3.1.2).thought to be important for platelet-leucocyte inter-

actions, the clinical significance of this is not yet Patients with diabetes mellitus are at higher risk
apparent. Other important differences exist between for ischaemic heart disease than patients without
these drugs. Tirofiban and eptifibatide have relative- diabetes mellitus, potentially because of alterations
ly short durations of action while the duration of in platelet aggregation and thrombus formation. In
action of abciximab may be longer (see section addition, outcomes both during and following revas-
2.1.1). In addition, the three drugs are structurally cularisation or CABG are worse in patients with
distinct: eptifibatide is a synthetic cyclic heptapep- diabetes mellitus than in those without.[129] The
tide[33] and tirofiban a synthetic nonpeptide,[128] composite endpoint of death, MI or target-vessel
whereas abciximab is a monoclonal antibody.[8] revascularisation was reduced relative to placebo in

a prospectively defined subset of patients with dia-The TARGET study investigated the relative ef-
betes mellitus in EPISTENT who received abcix-ficacies of abciximab and tirofiban as adjunctive
imab in addition to stenting. There was also a 65%therapy to percutaneous coronary intervention.
reduction in the 6-month mortality rate which wasAbciximab demonstrated a significantly greater re-
maintained at 1 year in patients receiving stent plusduction than tirofiban in the composite endpoint of
abciximab relative to those who received stent plusdeath, nonfatal MI or urgent target-vessel revascu-
placebo; these differences in mortality rates betweenlarisation at 30 days. This difference in primary
treatments were not statistically significant (sectionendpoint at 30 days was largely due to a significant
3.1.2).reduction in the incidence of MI in patients treated

with abciximab compared to those treated with tiro- The diagnostic value of the serum troponins for
fiban and this was maintained at 6 months (section identifying patients who may benefit from treatment
3.1.1). Interestingly, abciximab plus enoxaparin with GP IIb/IIIa receptor antagonists has been
provided effective anticoagulation during percuta- shown in several studies. In troponin-positive pa-
neous coronary intervention in this study. The low- tients with UAP, the relative risk of death or nonfa-
molecular-weight heparins have been recommended tal MI associated with abciximab treatment, com-
for use as antithrombotic therapy in ACS;[121]

pared with placebo, in these patients was reduced
whether the combination of low-molecular-weight approximately 70% and was mainly attributable to a
heparins with abciximab is better than unfractionat- reduction in the rate of MI. However, no relation-
ed heparin remains to be demonstrated in clinical ship was observed in patients without elevated se-
trials. rum troponin T levels (section 3.4). In addition,

The beneficial effect of abciximab in high-risk several analyses have demonstrated the efficacy of
patients reported in the EPIC study is also confirmed GP IIb/IIIa antagonists in those undergoing early
in patients with differing risk levels, as shown by the angiography and revascularisation.[48,49,130] Paradox-
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ically, this was not replicated in a large prospective ry composite endpoint approximately 60% com-
trial, GUSTO IV-ACS, of patients with UAP or non- pared with placebo at 30 days), combination of the
Q-wave MI (58–60% of whom were serum troponin two provided no additional benefit over either abcix-
positive) treated with abciximab who were not imab or stenting alone in the nonblind CADILLAC
scheduled to undergo early revascularisation and trial (see section 3.2.1). This may have been because
were given the drug as primary medical therapy of the early use of abciximab prior to revascularisa-
(section 3.5). This was an unexpected result given tion in more than 25% of patients in the ADMIRAL
the benefits demonstrated with other GP IIb/IIIa trial. In addition, baseline TIMI 3 flow rates were
antagonists as primary medical therapy.[131-133] A significantly higher in the combination group in this
number of factors may have contributed to the find- study than those randomised to receive stenting
ings of this study. The event rate in the placebo alone at baseline, whereas these groups were evenly
group was ≈3% lower than expected and nearly 40% balanced in the CADILLAC study. However, the
of patients were female. In addition, the low inci- lack of benefit demonstrated with combined abcix-
dence of ST-segment depression may have also al- imab and stenting in the CADILLAC trial may also
lowed patients without active coronary artery dis- have been a result of the relatively low-risk popula-
ease to be enrolled.[93] Whether this is an isolated tion, reflected in the overall low mortality rate com-
finding, given the body of current evidence which pared with other primary trials involving percutane-
suggests otherwise, requires further investigation. ous coronary intervention.

The primary aim of therapy for acute MI is Additionally, adjunctive use of a platelet GP IIb/
achievement of complete and timely coronary blood IIIa antagonist with a fibrinolytic drug is used to
flow restoration, as restoration of normal antegrade achieve patency and reperfusion of revascularisation
flow is directly related to reductions in mor- procedures (facilitated percutaneous coronary inter-
tality.[4,134] Currently, this is achieved with either vention). The earlier SPEED and TIMI-14 studies
primary angioplasty or fibrinolytic therapy, which showed that combination of a reduced-dose plasmi-
achieve TIMI grade 3 blood flows in approximately nogen activator (alteplase or reteplase) with abcix-
80% and 40% of patients, respectively.[134] The use imab provided myocardial reperfusion greater than
of stenting as an adjunct to angioplasty has been or equivalent to the use of alteplase or reteplase
increasing over the past 5 years in the UK and was alone. The combination of abciximab with reduced
used in approximately half of all angioplasty proce- doses of a fibrinolytic agent in the recent GUSTO-V
dures in 1996;[3] intracoronary stenting during pri- and ASSENT-3 studies has resulted in similar or
mary percutaneous coronary intervention results in a improved mortality rates to that seen with standard
wider arterial lumen and less infarct-related artery fibrinolytic therapy, without a concomitant increase
reocclusion.[4]

in intracranial haemorrhage or nonfatal disabling
stroke (sections 3.2.2 and 4.2), although the inci-Long term, the addition of abciximab to stenting
dence of bleeding was increased.[134] In particular,has shown reductions in mortality, repeated target-
the incidence of bleeding in patients aged >75 yearsvessel revascularisation and angiographic resteno-
who received a abciximab-containing fibrinolyticsis. However, results from the ADMIRAL and
regimen was three-times that observed in patientsCADILLAC studies appear in opposition to one
treated with a heparin-containing regimen. The cur-another. Where the addition of abciximab to stenting
rently ongoing Facilitated Intervention with En-was beneficial in patients with acute MI in the
hanced Reperfusion Speed to Stop Events (FI-double-blind ADMIRAL study (reducing the prima-
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NESSE) trial has been designed to compare therapy ischaemic complications in patients with ACS un-
with abciximab either alone or with reteplase in dergoing percutaneous revascularisation when used
patients undergoing primary stenting.[135] against a background of aspirin and heparin. High-

risk patients (including those with diabetes mellitus)Overall, it appears that the risk of minor, but not
derive particular benefits from abciximab treatment.major, bleeding is increased with abciximab treat-
Clinical trials have also shown that adequatement in patients undergoing percutaneous coronary
reperfusion is achieved in patients with acute MIintervention. Although the risk of major bleeding
when abciximab is given together with a reduced-was increased relative to placebo in some pooled
dose fibrinolytic drug, although with increased ratesanalyses, this is probably due to the inclusion of the
of bleeding and thrombocytopenia compared withEPIC study which showed an excess risk of bleeding
the fibrinolytic drug alone. Abciximab remains anin abciximab-treated patients.[47] Subsequent large
important therapeutic option for the prevention ofstudies (ADMIRAL, GUSTO IV-ACS and TAR-
complications in patients with ischaemic heart dis-GET) have shown a similar risk of bleeding to that
ease undergoing revascularisation procedures.with placebo with an improved protocol for admin-

istration of the drug. However, the risk of bleeding
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