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ABSTRACT

The glycoprotein IIb/IIIa (GP IIb/IIIa) antagonists are the most recent additions
to the antiplatelet agents available to the interventional radiologist. The currently available
GP IIb/IIIa antagonists are abciximab, eptifibatide, and tirofiban. These medications have
demonstrated excellent safety and efficacy in the setting of coronary arterial interventions.
The fundamental benefit of the GP IIb/IIIa antagonists lies in their unique mechanism of
action: the ability to prevent platelet aggregation, thrombus formation, and distal
thromboembolism while preserving initial platelet binding to damaged vascular surfaces.
A paucity of data exists regarding the role of GP IIb/IIIa inhibitors in peripheral vascular
interventions. The GP IIb/IIIa antagonists would theoretically provide excellent anti-
platelet therapy in patients undergoing any of a variety of endovascular interventions during
which thrombosis or thromboembolism may endanger distal perfusion in patients with
peripheral vascular disease. The goal of this summary is to review the indications for use,
pharmacology, and evidence for efficacy of the GP IIb/IIIa antagonists in hopes of
translating these data for application in the peripheral arterial circulation. Further research
is necessary to determine how these agents may be safely used in combination with other
anticoagulants or with stents, efficacy compared with standard regimens, success at
preventing distal thromboembolism, and cost effectiveness.
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Endovascular treatment has become a mainstay
of treatment for patients with peripheral arterial disease
(PAD) and symptomatic limb ischemia. Available
treatment options are diverse and include percutaneous
transluminal angioplasty, stent placement, atherectomy,
thrombolysis, and thrombectomy. Significant risks asso-
ciated with peripheral vascular intervention are throm-
bus formation and distal thromboembolism, which may
prove disastrous in patients with preexisting PAD or
poor collateral circulation. These risks highlight the
importance of periprocedural administration of antico-
agulant medications to help prevent thrombus forma-
tion. An understanding of the clotting cascade and
the role of fibrin, thrombin, and platelets have led to
the development of many useful pharmacologic agents
including aspirin, warfarin, heparin, clopidogrel, and
ticlopidine.

The study of a rare bleeding diathesis,
Glanzmann thrombasthenia, first described in 1918,
led to a greater understanding of platelet activation
and aggregation mechanisms, including the function of
the glycoprotein (GP) IIb/IIIa complex, which allowed
the development of a new class of medications.1 Patients
with Glanzmann thrombasthenia inherit an absence or
deficiency of GP IIb/IIIa in an autosomal recessive
pattern. Their platelets are of normal size and undergo
normal activation-related secretion and shape changes;
however, they do not bind fibrinogen and cannot form
aggregates.2,3 The pharmacologic agents that tempora-
rily mimic this pathologic state, the GP IIb/IIIa antag-
onists, are the topic of this review.

Currently, there are three of these high potency
antiplatelet agents: abciximab; eptifibatide; and tirofi-
ban. All the GP IIb/IIIa antagonists function by pre-
venting platelet aggregation, which contributes to acute
thrombus formation and distal platelet thromboembo-
lism.4 These medications are administered parenterally,
and to date no oral or subcutaneous agent has been
developed, limiting their use to the periprocedural
period or the time of an acute event.

MECHANISM OF GP IIB/IIIA RECEPTOR
ANTAGONISTS
Platelet activation occurs when an event, including
vascular injury, results in the binding of any number of
agonists, including serotonin, epinephrine, platelet-
activating factor (PAF), adenosine diphosphate (ADP),
thromboxane A2 (TXA2), vasopressin, or collagen to a
variety of receptors on the platelet cell surface. Agonist
binding results in cell receptor activation, which sub-
sequently causes platelet adherence to an area of injury.
Once bound to damaged tissue, platelets are activated
and undergo a conformational change at the GPIIb/IIIa
receptor site, which allows binding to fibrinogen and von
Willebrand factor. Multiple binding sites for fibrinogen

and von Willebrand factor are present on each platelet,
which results in the binding and cross-linking of multi-
ple platelets, known as aggregation. Additionally,
a positive feedback loop between platelets exists and
causes progressive amplification of platelet activation
and aggregation. Existing antiplatelet medications
interfere with platelet activation mechanisms such as
TXA2 in the case of aspirin, or ADP with the thieno-
pyridines ticlopidine and clopidogrel.5,6 These medica-
tions block only one of many activators of platelets and
thus they are inherently weak and provide partial inhib-
ition of platelet aggregation at best.

Taking advantage of the distinct mechanisms of
activation and aggregation, the GP IIb/IIIa inhibitors
interfere with platelet activity at the final common
pathway of platelet-induced thrombosis. The benefit of
this mechanism of action is that platelet blockade occurs
independently of the specific platelet activating agonist
and that initial platelet adherence to damaged vascular
surfaces is maintained, whereas the subsequent platelet
aggregation is prevented. Accordingly, inhibition of this
final common pathway to platelet aggregation has much
greater antiplatelet activity than aspirin with or without
clopidogrel at normal doses.7

In addition to preventing platelet aggregation,
GP IIb/IIIa antagonism has the ability to induce dis-
solution of platelet-rich clot by disrupting fibrinogen-
platelet interaction, an action termed dethrombosis.8,9

Clot that is resistant to fibrinolysis with plasminogen
activators may have a large component of platelet ag-
gregates that are unresponsive to the lytic agent, or may
present a dynamic situation in which initial fibrinolysis
results in exposure of platelet activating tissue and
thrombus components that induce rapid replacement
of the lysed clot with platelet aggregates. Further,
fibrinolytic agents themselves function as platelet
activators and activated platelets produce plasminogen
activator inhibitors that contribute to thrombolytic re-
sistance and rethrombosis.10 These phenomena of fibri-
nolytic-platelet interactions raise several intriguing
possibilities regarding the application of GP IIb/IIIa
inhibitors in thrombolysis, either alone or in combina-
tion with fibrinolytic agents, to accelerate clot dissolu-
tion, improve lysis of resistant clot, and reduce severe
hemorrhagic complications associated with prolonged or
high-dose plasminogen activator administration.

CURRENTLY AVAILABLE DRUGS
The three currently available GP IIb/IIIa antagonists are
abciximab (ReoPro1; Centrocor, Malvern PA and
jointly marketed with Eli Lilly, Indianapolis, IN), epti-
fibatide (Integrilin1; Cor Theraputics, South San Fran-
sciso, CA and Schering-Plough, Kenilworth, NJ), and
tirofiban hydrochloride (Aggrastat1; Merck, Deerfield,
IL). All three are administered intravenously as a bolus
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followed by a variable duration infusion. Abciximab is a
murine-human chimeric monoclonal antibody previ-
ously referred to as c7E3. Eptifibatide is a circular
hexapeptide, a synthetic copy of a component of pigmy
rattle snake venom, barbouin. Tirofiban is a nonpeptide
tyrosine derivative designed to mimic the natural ligand
of the GP IIb/IIIa receptor.

PRIOR APPLICATIONS IN CORONARY
INTERVENTIONS
GP IIb/IIIa antagonists are widely applied during per-
cutaneous coronary interventions (PCI), and their safety
and efficacy have been well established in multiple trials
and registries. The Food and Drug Administration
(FDA) has approved the GP IIb/IIIa antagonists for
use in the treatment of acute coronary syndromes (ACS),
including unstable angina (UA) and non-Q-wave myo-
cardial infarction, and in PCI, including angioplasty,
atherectomy, and stent placement. In addition, the
American College of Cardiology, the American Heart
Association, and the Society for Cardiovascular Angiog-
raphy and Interventions (ACC/AHA/SCAI) have made
recommendations for the application of GP IIb/IIIa
inhibitors based on available data from prior studies in
the coronary circulation. The class I recommendations
for use of GP IIb/IIIa antagonists include UA/Non-ST
Elevation MI (NSTEMI) patients undergoing PCI who
cannot tolerate clopidogrel.11 The class IIa recommen-
dations include use in patients who receive clopidogrel at
the time of their procedure to augment platelet inhib-
ition in higher risk situations or in patients who have an
absolute contraindication to aspirin.12

Several large, prospective, randomized clinical
trials have compared GP IIb/IIIa antagonists to standard
heparin and aspirin therapy in the treatment of ACS or
during PCI, the results of which are summarized in
Table 1. As a whole, these studies have shown use of GP
IIb/IIIa antagonists to be safe and associated with
decreased rates of myocardial infarction, death, and
need for target vessel revascularization over heparin
and aspirin alone. The addition of GP IIb/IIIa antago-
nists during PCI also decreases heparin requirements,
reaching activating clotting time (ACT) targets and
clinical endpoints at lower doses. Interestingly, several
of these trials demonstrated long-term clinical benefits
that persisted for months to years after PCI.13–15

PRIOR APPLICATIONS OF GPIIB/IIIA
ANTAGONISTS IN PERIPHERAL ARTERIAL
INTERVENTIONS
There remains a relative paucity of data examining the
use of the GPIIb/IIIa antagonists during peripheral
arterial interventions despite years of use by coronary
interventionalists. Of the studies available, most pertain

to the use of abciximab and examine its use in combi-
nation with other pharmacologic agents. Several authors
have examined the use of GP IIb/IIIa antagonists during
the treatment of acute peripheral arterial thrombosis to
enhance thrombolysis, and to a lesser extent, in chronic
lesions and critical limb ischemia.

The Tübingen group initially examined the safety
of the use of abciximab with urokinase in the treatment
of peripheral arterial occlusion in a small series
(N¼ 14).16 The same group subsequently completed a
larger randomized controlled trial evaluating patients
undergoing urokinase pulse spray thrombolysis with or
without abciximab. Success rates were similar, but ad-
junctive GPIIb/IIIa antagonist treatment reduced the
time of thrombolysis and rates of amputation or open
surgery. No significant difference in bleeding complica-
tions between the groups was demonstrated.17

In a small series by Drescher et al, 15 patients
with lower extremity arterial thrombosis underwent
catheter-directed thrombolysis using reteplase in con-
junction with abciximab. Thrombolysis and limb salvage
was achieved in 93% of subjects, and no significant
bleeding complications occurred.18

Although the RELAX trial (PhosphodiesteR-
asE-5 Inhibition to Improve Quality of Life And EX-
ercise Capacity in Diastolic Heart Failure; comparing
reteplase with and without abciximab) was geared to-
ward safety and dosage determinations, there were no
statistically significant differences between the two
groups in terms of length of thrombolytic administra-
tion, frequency of open surgery, or survival. There was,
however, a significant reduction in the rate of distal
embolization during thrombolysis with the addition of
abciximab.19

The APART (The Antibodies of Platelet Recep-
tors and Reteplase for Thrombolysis) Study compared
the use of reteplase and abciximab to urokinase and
abciximab in patients with acute arterial occlusion and
demonstrated excellent safety and low bleeding compli-
cation rates, with no other significant difference between
the study groups.20

In a larger series by Schweizer et al (N¼ 84),
patients undergoing intraarterial thrombolysis were
given either recombinant tissue plasminogen activator
(rt-PA) and aspirin, or rt-PA and abciximab. The
patients who received abciximab were shown to have
shorter duration of lysis. Further analysis demonstrated
that patients who received adjunctive abciximab rather
than aspirin or heparin alone had reduced rates of
rehospitalization, reinterventions, and amputation.21

McNamara et al evaluated 26 patients undergoing
thrombolysis utilizing a reduced dose of reteplase
(0.25 U/h) and the standard dose of abxicimab. Adjunc-
tive heparin was administered in two of the patients.
Overall, the mean treatment time was 8 hours, and no
significant bleeding complications occurred. However, a
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small number of complications occurred including
thrombocytopenia (N¼ 1) and distal embolization
(N¼ 2).22 In a smaller series by McGuckin, 11 patients
were given a higher dose of reteplase (0.5 U/h) and the
standard dose of abciximab for peripheral arterial throm-
bolysis. Technical success was reported as 100% and the
mean treatment time was 16.4 hours. Bleeding compli-
cations were seen more frequently for the higher infusion
rate of reteplase combined with abciximab.23

In a small retrospective series of patients with
acute peripheral arterial occlusion, Yoon and Miller et al
examined the use of either intraarterial or intravenous
eptifibatide in combination with rt-PA and heparin,
compared with rt-PA and heparin alone. There were
no significant differences between the two groups in
terms of successful outcome, incidence of major compli-
cations, duration of therapy, and overall total dose of rt-
PA. It was also shown that a smaller dose of rt-PA was
needed to achieve thrombolysis in patients who received
intraarterial eptifibatide.24

Various combinations of available thrombolytic
and antiplatelet medications have also been investigated.
A study of 16 patients undergoing peripheral arterial or
venous lysis with tenecteplase and eptifibatide demon-
strated safety and feasibility, with technical success rates
of 91% for arterial and 80% for venous lysis. Mean lysis
time was just over 12 hours, but no control group was
included for direct comparisons.25 Schweizer compared
the use of abciximab to tirofiban as adjuncts to peripheral
arterial lysis with rt-PA, heparin, and aspirin in
60 patients. No significant differences were found in
patency rates, outcomes, or complications.26

The economic implications of the addition of GP
IIb/IIIa inhibitors to peripheral arterial lysis were exam-
ined in the PROMPT (Platelet Receptor Antibodies in
Order to Manage Peripheral Artery Thrombosis) Trial
population. Seventy patients receiving urokinase throm-
bolytic infusions for peripheral arterial occlusions were
randomized to receive either abciximab or placebo.
Although the immediate procedure-related costs were
significantly higher with the additional medication,
improved outcomes led to fewer repeated interventions
and hospitalizations, and decreased direct costs at
3-month follow-up.27

In the treatment of peripheral arterial thrombosis,
the GP IIb/IIIa antagonists appear to improve outcomes
over standard fibrinolytic, heparin, and oral antiplatelet
regimens. No specific combination of plasminogen acti-
vator and anti-GP IIb/IIIa agent has demonstrated
superiority, as many of the available options appear
effective and may be cost effective as well.

The glycoprotein IIb/IIIa antagonists have also
been used in the endovascular management of chronic
peripheral arterial lesions, with the goal of treatment
being prevention of early thrombosis and improved
long-term patency. The evidence for application of GP

IIb/IIIa inhibitors during infrainguinal interventions is
mixed. One study examining abciximab as an adjunct to
endovascular treatment of femoropopliteal disease was
encouraging.28 Ninety-eight patients were randomized
to abciximab or placebo prior to treatment of long
femoropopliteal lesions. Although the GP IIb/IIIa an-
tagonist group had more minor bleeding complications,
patency and clinical outcomes were significantly better,
and the benefit persisted for 6 months of follow-up.28 A
subsequent similar trial evaluated abciximab administra-
tion during stent placement for complex superficial
femoral artery disease. Among 51 patients randomized
to receive the drug or placebo, there was no difference in
patency or clinical parameters up to 9 months after the
intervention.29 In a separate study, Feiring et al exam-
ined the use of various GP IIb/IIIa antagonists and
various stent types in patients with critical limb ischemia
undergoing angioplasty and stent placement in the
infrapopliteal circulation. Excellent safety was demon-
strated as there were no significant bleeding complica-
tions and no subacute thrombotic effects.30 Multiple
additional studies are currently underway to further
examine the role of these medications in the endovas-
cular management of critical limb ischemia.

The existing preliminary studies have uniformly
demonstrated safety of the use of GPIIb/IIIa antagonists
in lower extremity peripheral arterial interventions with-
out a significant increase in major bleeding complica-
tions. Evidence for a beneficial effect during peripheral
arterial thrombolysis is building, but not entirely con-
clusive. Data supporting the application of GPIIb/IIIa
antagonists in endovascular management of chronic
peripheral arterial lesions are mixed and may not prove
to correspond to the coronary experience. Further re-
search is necessary as distal thromboembolism is an
infrequent enough event during peripheral endovascular
interventions that large studies may be required to
show a significant decrease in these relatively rare
complications.

PHARMACOLOGY AND DOSE
INFORMATION FOR THE CURRENTLY
AVAILABLE DRUGS
Table 2 summarizes the pharmacodynamics of each of
the GPIIb/IIIa antagonists.

Abciximab

Pharmacology: Abciximab is comprised of a large mono-
clonal antibody that binds noncompetitively with high
affinity to the GP IIb/IIIa receptor. The binding half-
life is 2 hours, resulting in a short plasma half-life and
long receptor blockade.31,32 Dissociation from the GP
IIb/IIIa complex occurs through proteolysis, resulting
in slow elimination with resultant profound platelet
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antagonism that lasts for �6 to 12 hours once the
infusion has stopped. Detectable platelet inhibition can
be observed for up to 2 weeks after administration.33

Dose: An initial bolus of 0.25 mg/kg is adminis-
tered prior to the intervention. A continuous infusion of
0.125 mg/kg/min is administered over 12 hours. The
maximal dose administered is 10 mg/min.4

Eptifibatide

Pharmacology: Eptifibatide is comprised of a low-molec-
ular-weight molecule that competitively inhibits the GP
IIb/IIIa receptor, resulting in a shorter receptor blockade
and longer plasma half-life. The plasma elimination
half-life is �2.5 hours. In comparison to abciximab,
eptifibatide has higher binding specificity but lower
binding affinity. This medication undergoes renal ex-
cretion, and dosing must be adjusted in patients with
renal insufficiency.31,32

Dose: Prior to intervention, two subsequent bolus
administrations of 180 mg/kg are given in 10 minutes,
followed by a continuous infusion of 2 mg/kg/min for
18 to 24 hours.34

Tirofiban

Pharmacology: Tirofiban is similar to eptifibatide in that
it is a low-molecular-weight compound that competi-
tively inhibits the GP IIb/IIIa receptor with high spe-
cificity and low affinity. The plasma half-life of tirofiban
is also short (1.6 hours). Tirofiban undergoes both renal
and nonrenal excretion; therefore, dose must be adjusted
in patients with renal insufficiency.31

Dose: An initial bolus of 10 mg/kg is administered
over 3 minutes, followed by an infusion of 0.15 mg/kg/
min for 18 to 24 hours.4

Although there are significant pharmacodynamic
differences between the three GP IIb/IIIa antagonists,
there are no data to suggest that these result in signifi-
cant differences in clinical outcomes.35 Table 1 summa-
rizes the major trials examining the GP IIb/IIIa
antagonists in coronary applications.

ADVERSE EFFECTS AND
CONTRAINDICATIONS
The incidence of life-threatening bleeding associated
with the GP IIb/IIIa antagonists has been reported to
be as low as <0.2%, and appears to be lower than that of
a plasminogen activator.4,36 A meta-analysis by Memon
et al of large trials found that the rate of intracranial
hemorrhage associated with GP IIb/IIIa antagonists was
not greater than that seen in control groups.37 When
used in combination with heparin and monitoring of
ACT, there is generally no increase in the risk of major
bleeding complications. Some series, however, haveT
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shown rates of minor bleeding slightly greater than when
heparin is used alone.36

Thrombocytopenia is a potentially major side
effect of GP IIb/IIIa antagonist administration. The
large abciximab trials suggest the incidence of thrombo-
cytopenia is on the order of 4.7 to 6.5%.38 An acute
decrease in the platelet count to <100,000 cells/mL or a
reduction by 25% of the preintervention value requires
further evaluation.4 There appears to be no significant
difference in the rate of thrombocytopenia between the
three medications. The mechanism of thrombocytopenia
is thought to be mediated by formation of antibodies
stimulated by the conformational change in the GP IIb/
IIIa receptor induced by the medications.39,40 Despite
being an immune-mediated phenomenon, development
of these antibodies does not appear to interfere with the
efficacy of subsequent administrations of the medication,
and recurrent thrombocytopenia is not observed at a
higher rate than that seen upon initial exposure. In
general, diminished platelet counts following GP IIb/
IIIa antagonist administration is a benign complication
without consequences. Rarely the thrombocytopenia
may be profound and associated with hemorrhagic
complications, particularly in those with low initial
platelet counts and in the elderly. Treatment involves
close monitoring of platelets before and after drug
administration and transfusion of platelets if significant
decreases are observed.41

No anaphylaxis, allergic reaction, hypersensitivity,
or decreased efficacy after drug readministration has
been reported.38 The relative contraindications of the
GPIIb/IIIa antagonists are similar to those for throm-
bolysis.4 Table 3 summarizes contraindications for the
three agents, as stated in the package inserts for the three
drugs.

GENERAL RECOMMENDATIONS FOR SAFE
ADMINISTRATION
The risk of bleeding can be reduced when single wall
arterial entry is achieved. To prevent access site compli-
cations, early sheath removal is recommended even in the
setting of a patient taking concomitant GPIIb/IIIa an-
tagonist infusion. The vascular access sheath may be
safely removed once the ACT normalizes (ACT <150
to 180).4

Patients should be monitored in an intensive care
setting while receiving infusions of these medications.
Recommendations for observation of platelet counts vary
and should be obtained before GPIIb/IIIa antagonist
administration and either 4 and 24 hours after the
infusion has stopped, or 2, 6, 12, and 24 hours after
cessation.4,41

NEW EVIDENCE AND CURRENT
DEBATES
Emerging research examines the efficacy of utilizing
additional anticoagulant or thrombolytic agents in con-
junction with the GP IIb/IIIa antagonists. For example,
in patients undergoing cardiac PCI for ACS, a recent
meta-analysis demonstrated that there was no significant
improvement in clinical efficacy of GP IIb/IIIa plus
fibrinolytic therapy compared with GP IIb/IIIa alone.42

In the recently published FINESSE (Facilitated Inter-
vention with Enhanced Reperfusion Speed to Stop
Events) Trial, there was no significant clinical benefit
of combination reteplase and GP IIb/IIIa antagonist
therapy compared with GP IIb/IIIa antagonism alone.
However, a significant increase in bleeding complica-
tions was observed.43 Clearly, there is a need for further
study into the role of GP IIb/IIIa inhibitors in acute

Table 3 Contraindications and Precautions for the Glycoprotein IIb/IIIa Antagonists

Applicable to All Three Agents Specific to Abciximab

Specific to

Eptifibatide

Specific to

Tirofiban

Hypersensitivity to agent component

Active internal bleeding or recent significant

GI or GU bleed within past 6 months

History of bleeding diathesis within 30 days

Severe uncontrolled hypertension

Major surgery or trauma Within previous 6 weeks Within previous

6 weeks

Within previous

4 weeks

Thrombocytopenia (platelets

<100,000)

Thrombocytopenia

(platelets <100,000)

Stroke within previous 2 years Stroke with neurologic

deficit at any timeIntracranial neoplasm, AVM,

aneurysm or tumor Vasculitis

Aortic dissection

Acute pericarditis

AVM, arteriovenous malformation; GI, gastrointestinal; GU, genitourinary.
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arterial occlusions, whether as an alternative to or in
combination with fibrinolytic agents.

Several studies have examined the mode and
timing of the administration of GP IIb/IIIa antagonists
in an effort to reduce bleeding complications. The find-
ings suggest that a bolus administration prior to or at the
time of cardiac catheterization or PCI while eliminating
the intraprocedural infusion of the GP IIb/IIIa antago-
nists may reduce bleeding complications.44–46 Kini et al
evaluated cardiac events, bleeding complications, and cost
in patients undergoing PCI who received the GP IIb/IIIa
bolus alone compared with patients who received GP IIb/
IIIa bolus in addition to a 12 to 18 hour GP IIb/IIIa
infusion. Both groups demonstrated similar rates of
ischemic complications; however, the bolus-only group
experienced reduced vascular and bleeding complications
and lower overall cost compared with the bolus plus
infusion group.47 Abbreviated infusion times have also
been investigated during PCI. The BRIEF-PCI trial
evaluated 624 patients randomized to eptifibatide bolus
followed by either an 18-hour or a 2-hour infusion at the
time of coronary intervention. The shorter infusion was
shown to be noninferior for ischemic complications, and
hemorrhagic complications were decreased.48 These find-
ings raise the possibility that a single bolus administration
or shorter infusion of GP IIb/IIIa antagonist may provide
an equal alternative to a prolonged infusion. Optimum
dosing and administration strategies for various clinical
indications continue to be investigated.

Efficacy of the use of GP IIb/IIIa in patients
undergoing stent placement may depend on the specific
GP IIb/IIIa antagonist used and the type of stent
employed, i.e., bare metal or drug-eluting. For example,
Valgimigli et al showed that tirofiban plus sirolimus-
eluting stents resulted in reduced target vessel revascula-
rization compared with abciximab plus bare metal
stents.49 Furthermore, a study examining abciximab
with paclitaxel drug-eluting stents demonstrated an
increase in cardiac events and vessel failure.50 No data
specific to the interaction of GP IIb/IIIa antagonists
with stent placement in the peripheral circulation are
available, and ongoing research is needed to further
elucidate what combination of therapies would prove
safest and most efficacious.

Although limited reports exist, the application of
the GPIIb/IIIa antagonists in the treatment of acute
peripheral arterial occlusions has been shown to be safe
and likely improves short- and medium-term outcomes.
However, the role of these medications for the manage-
ment of critical limb ischemia and chronic occlusions
remains to be defined.

CONCLUSION
Thromboembolic and ischemic complications pose a
serious risk during and after endovascular procedures.

The periprocedural use of anticoagulant medications,
and particularly antiplatelet agents, has become the
standard of care to minimize these risks. The newest
pharmacologic agents to be added to the antiplatelet
therapeutic armamentarium are the GP IIb/IIIa antag-
onists. These agents target the GPIIb/IIIa receptor, the
final common pathway to platelet aggregation. This
action leaves intact the mechanisms of initial activation
and platelet adherence to damaged endothelium intact
while preventing further aggregation and the formation
of clot at the site. Well established for use in coronary
interventions, preliminary studies have demonstrated
safety of use of the GPIIb/IIIa antagonists in lower
extremity peripheral arterial interventions, with minimal
increase in rates of bleeding complications. Although
few trials directly comparing the different GP IIb/IIIa
antagonists exist, there are no data to suggest that there
are significant differences in clinical outcomes associated
with any particular medication.35 Some studies raise the
possibility that the GPIIb/IIIa agents offer a degree of
protection from distal embolization during thromboly-
sis, which may in turn result in reduced amputation
rates; these findings, however, have not been uniformly
reproduced. Further research is necessary to examine
ideal dose, timing and mechanism of administration, the
role of combination therapy and concomitant stent
placement, and whether the GPIIb/IIIa antagonists
will be more efficacious than the current anticoagulation
regimens administered during peripheral interventions.
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