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Abstract Peripheral arterial disease (PAD) is a major medical/surgical problem associated with
high risk for coronary heart disease (CHD). Anticoagulation plays a significant role in the
management of the PAD patient. However, evidence-based medicine supports only
select anticoagulants, mainly antiplatelet agents. The available anticoagulant classes,
their individual medications, and the mechanisms of action are described. Dextran 40,
platelet glycoprotein (GP) IIb/Illa receptor antagonists, direct thrombin (factor lla, Flla)
inhibitors, and factor Xa (FXa) inhibitors do not, at this juncture, appear to have a
significant role to play in the PAD patient. Aspirin has been used in PAD patients for a few
decades, as has warfarin, but the role of warfarin is very limited. An attempt has been
made to place each medication and its function in context all the way to the present with
oral direct thrombin (Flla) and FXa inhibitors described. These inhibitors may ultimately
play an, as yet, undefined role in PAD. Specific use of anticoagulants in PAD patients is
described and aspirin still stands out as a fundamental therapy. The thienopyridines,
especially clopidogrel, have their established place and there is some evidence for
benefit from the use of clopidogrel in dual therapy with aspirin. Dipyridamole, especially
with aspirin as dual therapy, and cilostazol also have their evidence-based niches. The
main role played by warfarin is for the patient with a vein graft in the arterial circulation.
Heparin retains significant procedural importance. For now, Class I, Level of Evidence A
center around aspirin for the PAD patient with clopidogrel, an alternative agent.
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Peripheral arterial disease (PAD) is a major cardiovascular
(CV) problem in the United States and the rest of the world.
For the United States, from 1985 to 1987, the National Center
for Health reported that an estimated total of 413,000 pa-
tients (229,000 men and 184,000 women) were discharged
from a hospital with an associated diagnosis of PAD." The
prevalence of PAD in primary care practices is high but
physician awareness appears low. Data confirming this was
obtained in a study of 350 primary care practices throughout
the United States.” In this study, it was found that in patients
with known prior PAD, only 49% of their physicians knew of
this diagnosis in their specific individual patient. When PAD is
present, there is a very significant likelihood of having coro-
nary heart disease (CHD). This was shown in an evaluation by
Sukhija et al, who studied the ankle-brachial index (ABI), and
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correlated it with the severity of CHD in 273 patients, mean
age 71 years.> These authors used the ABI to correlate the
presence of PAD with angiographically present CHD of > 50%
occlusion. Of 155 patients with an ABI < 0.40, 130 (84%) had
3- or 4-vessel CHD, 17 (11%) had 2-vessel CHD and 8 (5%) had
1-vessel CHD. Of 80 patients with an ABI of 0.40 to 0.69, 37
(46%) had 3- or 4-vessel CHD, 33 (41%) had 2-vessel CHD and
10 (13%) had 1-vessel CHD. Therefore, with this severe PAD
group with ABI < 0.40, the incidence of CHD was almost
100%, and the association of CHD was still quite significant
with less severe PAD. The lower the ABI, the higher the
prevalence of 3- or 4-vessel CHD. It is essential for clinicians,
whether in primary or CV specialties, to make and confirm
the diagnosis of PAD so that optimal medical management is
offered to the patient. This is important for the proper use of
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anticoagulation as discussed in this article, as well as pre-
scribing other essential preventive measures such as the use
of statins to markedly decrease low-density lipoproteins
(LDL). There is actually more data to support the use of
various forms of anticoagulation in CHD patients. In this
context, the purpose of this article is to describe the available
anticoagulant medications and clarify their role in the medi-
cal management of PAD.

Description of Commonly Used
Anticoagulant Medications

Aspirin is a cyclooxygenase (COX) inhibitor that results in
permanent inactivation of COX activity of prostaglandin H
(PGH)-synthase-1 and -2, known as COX-1 and COX-2. These
isozymes catalyze the first step in the conversion of arach-
idonic acid to PGH2, which is the immediate precursor of
multiple prostaglandins, including thromboxane A2. The
inhibition of COX-1-dependent platelet function occurs
with low doses of aspirin, whereas COX-2-dependent pro-
cesses, which include hyperalgesia and inflammation, require
much larger doses of aspirin.*~’

P2Y,, inhibitors is a class of medication that involves the
thienopyridines which cause irreversible alterations of the
platelet receptor P2Y,. This receptor mediates inhibition of
adenosine diphosphate (ADP) stimulated adenyl cyclase
activity.® The thienopyridines include clopidogrel (Plavix),
prasugrel (Effient), and ticagrelor (Brilinta). Clopidogrel
itself is an oral pro-drug and it is its subsequent active
metabolite that couples via a disulfide bridge to the P2Y;,
receptor. There is then a cumulative inhibition of ADP-
induced platelet aggregation followed by slow recovery of
platelet function after drug withdrawal ® Prasugrel is also a
thienopyridine oral pro-drug that is converted into an
irreversible P2Y,, receptor inhibitor.’ Prasugrel inhibits
platelet aggregation with greater rapidity, greater consis-
tency, and to a greater extent than do standard and higher
doses of clopidogrel as studied in both healthy volunteers
and in CHD patients. On the other hand, ticagrelor binds the
P2Y;, receptor reversibly and noncompetitively blocks
ADP-induced platelet activation.'® Metabolic activation is
not required with ticagrelor and it demonstrates greater
platelet inhibition with a faster offset of action in compari-
son to clopidogrel. This can be a distinct advantage when
bleeding is problematic.

GPIIb/Illa receptor antagonists react with platelet glyco-
protein (GP) IIb/Illa complex (aIIbB3 integrin).11 This can
markedly prolong the bleeding time. There are three ap-
proved GPIIb/Illa receptor antagonists in the United States:
abciximab (ReoPro), tirofiban (Aggrastat), and eptifibatide
(Integrilin).

Dipyridamole (Aggrenox) is a pyrimidopyrimidine deriva-
tive that first appeared in the early 1960s as a coronary
vasodilator.> It was subsequently shown to inhibit the
adhesion of platelets to glass ex vivo in patients with CHD
and also to decrease thrombus formation in experimental
models. Clinical efficacy was initially questioned, but subse-
quently, the medication was reformulated to improve its
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relatively low bioavailability. Subsequently, the combination
of dipyridamole with aspirin resulted in increased effective-
ness as compared with each medication used alone.'? Bleed-
ing complications have been found not to be increased with
dipyridamole. Other possible beneficial effects of dipyrida-
mole include inhibition of inflammation and matrix metal-
loproteinase expression, both of which are involved in
atherosclerosis.'

Cilostazol (Pletal) is a phosphodiesterase 3 (PDE3) inhibitor
with antiplatelet, antithrombotic, and vasodilatory effects.
It was initially developed as a selective PDE3 inhibitor and this
inhibition in platelets and vascular smooth muscle cells was
expected to provide an antiplatelet effect, vasodilatation, and
an antithrombotic effect.'®

Warfarin (Coumadin) has been a widely used anticoagu-
lant. The fascinating story of warfarin began on the great
plains of Canada and northern United States in the 1920s,
when it was found that previously healthy cattle were dying
of internal bleeding of unknown etiology.'” It was found that
the cattle had grazed on sweet clover hay and that the greatest
incidence of bleeding occurred when the climate, and there-
fore the hay, were damp. Normally, such moldy hay would
have been discarded but not during the financial hardship
period of the 1920s. Fractionation of compounds found in the
hay ultimately yielded warfarin (Coumadin), a vitamin K
antagonist, as a possible rodenticide in the 1940s. Warfarin
is still in widespread use, with clinical control significantly
improved by changing the assay from prothrombin time to
International Normalized Ratio.

Direct thrombin (factor Ila, Flla) inhibitors in oral form are
exemplified by dabigatran (Pradaxa). The Randomized Eval-
uation of Long Term Anticoagulant Therapy (RE-LY) Trial with
dabigatran etexilate, studied this new oral direct thrombin
inhibitor in patients with atrial fibrillation.'® Dabigatran has
the major advantage that clinical laboratory monitoring is not
necessary but the disadvantage in that there is no medication
for reversal of its anticoagulation. Nevertheless, this new
medication appears to be a major contribution to anticoagu-
lation and to the management of the patient with atrial
fibrillation and it has been approved for this indication.

Bivalirudin (Angiomax) is a 20-amino acid synthetic pep-
tide that is a direct thrombin (Flla) inhibitor."® It is adminis-
tered by intravenous injection and results in almost
immediate anticoagulant activity. In contrast to unfractio-
nated heparin (UFH), bivalirudin has a short elimination half-
life of 25 minutes when renal function is normal.

Factor Xa inhibitors include rivaroxaban (Xarelto) and
apixaban (Eliquis) as direct inhibitors. The Rivaroxaban
Once daily oral direct Factor Xa (FXa) inhibition Compared
with vitamin K antagonist for the prevention of stroke and
Embolism Trial in Atrial Fibrillation (ROCKET-AF) trial
showed that rivaroxaban is noninferior to warfarin for stroke
prevention or systemic embolism in patients with atrial
fibrillation.2’ On the other hand, apixaban was shown in
the Apixaban for Reduction in Stroke and other Thromboem-
boLic events in atrial fibrillation (ARISTOTLE) trial, to be
superior to warfarin in preventing stroke or systemic embo-
lism in atrial fibrillation, had fewer bleeding complication,
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and had a lower mortality compared with warfarin.?' Both of
these direct FXa inhibitors do not require clinical laboratory
monitoring, but, as in the case of dabigatran, have no reversal
by another medication.

Heparin is a glycosaminoglycan composed of chains of
alternating residues of p-glucosamine and uronic acid. Its
major anticoagulant effect occurs via a unique pentasacchar-
ide with a high-affinity binding sequence to antithrombin III
(AT[II).22 In this sequence, conformational change in ATIII
occurs, thereby markedly accelerating its ability to inactivate
thrombin (Flla), FXa, and FIXa; of these three enzymes,
thrombin is the most sensitive to heparin inhibition.

Dextran 40 has antithrombotic and antiplatelet effects and
these are poorly understood in PAD. Robless et al studied the
effects of dextran 40 on platelet function in control subjects
and PAD patients using whole blood methods.?* They found
that dextran 40 reduces spontaneous and agonist-induced
platelet aggregation as well as the surface expression of
markers of platelet activation in PAD patients.

Specific Use of Anticoagulants in PAD
Patients

Aspirin used in PAD patients undergoing peripheral arterial
interventions and receiving antithrombotic agents, appears
to be just as effective, or more so, when started before the
intervention, compared with clopidogrel or abciximab.2*
Aspirin alone, or in combination with other antiplatelet

Table 1 Medications used in anticoagulation
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drugs, has proven effective in reducing graft thrombosis.
Establishment of aspirin as an agent that could alter platelet
function appears to have occurred in 1968 when it was
observed that aspirin ingestion resulted in altered platelet
aggregation by connective tissue and was associated with
decreased release of platelet ADP2 In the Physicians’ Health
Study group, continuous administration of low-dose aspirin to
healthy men reduced the need for peripheral arterial sur-
gery.?® The Dutch Bypass Oral Anticoagulants study showed
that aspirin was better for the prevention of prosthetic graft
occlusion when compared with oral anticoagulation with
phenprocoumon or acenocoumarol. Phenprocoumon and ace-
nocoumarol were more effective in preventing infrainguinal-
vein-graft occlusion).?” Aspirin, as a single antiplatelet therapy,
has excellent support from clinical evidence, used for primary
and secondary prevention of CV events in most patients with
both asymptomatic and symptomatic PAD.2 Many clinicians
consider that additional medications for relief of lower ex-
tremity symptoms should only be considered after exercise
programs, cessation of smoking, and evaluation for peripheral
artery revascularization (~Table 1).

P2Y1; inhibitors (thienopyridines) are used extensively in
PAD. Thienopyridines have good clinical evidence for clinical
benefit in CHD. In the Trial to Assess Improvement in Thera-
peutic Outcomes by Optimizing Platelet Inhibition with Pra-
sugrel-Thrombolysis in Myocardial Infarction (TRITON-TIMI)
38 trial, prasugrel in acute coronary syndrome (ACS) patients
having a percutaneous coronary intervention resulted in

Specific medications

Specific role in peripheral arterial disease

Bivalirudin Possible decrease in adverse events compared with heparin
Cilostazol Relieve ischemia of chronic arterial occlusion
Dipyridamole Prevention of ischemic stroke and transient ischemic attack. Usually used with aspirin

Dual antiplatelet therapy

Aspirin and dipyridamole

To possibly decrease progression of peripheral arterial disease

Aspirin and clopidogrel

When risk of reocclusion increased

Possible value before/after stenting

Possible value with prosthetic grafts

Heparin

Prevention of thrombosis with increased graft patency out to 30 days

Platelet inhibitors

Aspirin

Can still be considered gold standard in PAD

Thienopyridines (P2Y1, inhibitors)

Primary/secondary prevention of cardiovascular events

Clopidogrel, prasugrel, ticagrelor

Prevention of prosthetic graft occlusion
Alternative when aspirin not tolerated

Warfarin

Specific advantage in venous grafts

Direct thrombin (factor I1a) inhibitors | No established role

Factor Xa inhibitors No established role

Dextran 40 No established role

No established role

GPIIb/llla receptor antagonists

Abbreviations: GPIIb/llla, platelet glycoprotein IIb/llla; PAD, peripheral arterial disease.
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significantly decreased rates of ischemic events, including
stent thrombosis, compared with patients using clopidog-
rel.?? However, there was an increased risk of major bleeding
with prasugrel, including fatal hemorrhage, although overall
mortality did not differ significantly between prasugrel and
clopidogrel use. Ticagrelor is an oral, direct-acting and re-
versible P2Y;> inhibitor.3? Its peak concentration in the blood
occurs 2 to 3 hours after ingestion.6 In the Platelet Inhibition
and Patient Outcomes (PLATO) trial, ticagrelor was compared
with clopidogrel in patients with ACS who were awaiting
coronary artery bypass graft (CABG) surgery.>' A subgroup of
patients undergoing CABG surgery within seven days of
taking ticagrelor versus clopidogrel was assessed. It was
found that ticagrelor compared with clopidogrel was associ-
ated with a significant decrease in total and CV mortality,
with no increased risk of bleeding related to CABG surgery.
Significant clinical benefits have been demonstrated for the
use of either prasugrel or ticagrelor, instead of clopidogrel.?
Consideration for their use in all patients with ACS who do not
have a high-bleeding risk appears appropriate in association
with aspirin. Prasugrel appears more effective than clopidog-
rel in preventing stent thrombosis and appears appropriate, if
there is not an increased bleeding risk.3? Specific prasugrel
indications could be envisioned for prior stent thrombosis,
unprotected left main stenting or complex CHD, even for
several years. Ticagrelor, on the other hand, may have an
advantage when started well before percutaneous coronary
intervention among patients with moderately increased
bleeding risk. An additional ticagrelor advantage may be
associated with its use in the patient likely to need semi-
urgent CABG surgery. In addition to the much more rapid
initial platelet inhibition with ticagrelor compared with
clopidogrel, there is a much faster offset of platelet inhibition
after ticagrelor discontinuation. This can be calculated as a 4-
to 72-hour offset slope for platelet inhibition with offset of
platelet inhibition 1.04% per hour for ticagrelor versus 0.48%
per hour for clopidogrel. The shorter time for reversibility
with ticagrelor could be a significant advantage as compared
with clopidogrel.® Clopidogrel appears to have another
disadvantage in that, in some patients, it has a less depend-
able responsiveness and lower bioavailability in association
with its pro-drug mode and conversion step to the active
form, as well as an increased susceptibility to adverse clopi-
dogrel-drug interactions.3*3°

In PAD, the thienopyridine clopidogrel has been studied as
an alternative antiplatelet agent to reduce platelet aggrega-
tion after endovascular procedures. One double-blind, ran-
domized, placebo-controlled trial evaluated the antiplatelet
effects of clopidogrel and aspirin versus placebo and aspirin
after lower limb angioplasty.3® The investigators also evalu-
ated whether markers of coagulation activation, D-dimer and
thrombin-antithrombin complexes (TAT), were affected by
clopidogrel in patients undergoing peripheral angioplasty.
Peripheral intervention resulted in significant increases in
TAT and D-dimer levels, but the addition of clopidogrel to the
therapy with aspirin had no effect on the levels of these
markers before or after endovascular intervention.>” Clopi-
dogrel might represent a useful alternative in cases in which
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aspirin is not tolerated, or as a combination therapy with
aspirin when increased risk factors for re-occlusion are
detected, although supportive data are minimal. The Clopi-
dogrel and Aspirin in the Management of Peripheral Endo-
vascular Revascularization (CAMPER) study was started to
evaluate the efficacy and safety of this dual therapy after
femoropopliteal revascularization. However, the study was
stopped because of insufficient recruitment.>® Many inter-
ventionalists have begun to use combined platelet inhibition
with aspirin and clopidogrel before and after angioplasty and
stenting in peripheral arteries. Although this strategy has not
been studied prospectively in randomized trials, it appears to
be a reasonable approach to reduce acute and subacute
thrombotic complications after endovascular procedures.®

GPIIb/Illa receptor antagonists have not been shown to play
a significant role in PAD patients. Most clinical evidence is
with CHD patients in very special situations. The benefit to
risk ratio of the three GPIIb/Illa receptor antagonists is quite
uncertain for patients with ACS who are not undergoing early
revascularization. On the other hand, for the high-risk ACS
patient undergoing PCI, the addition of a GPIIb/Illa receptor
antagonist has been shown to reduce the risk of thrombotic
complications related to the procedure.®

Dipyridamole has been used successfully in PAD patients.
In the European Stroke Prevention Study-2 (ESPS-2), aspirin
25 mg twice a day and modified-release dipyridamole
200 mg twice a day, were both equally effective in the
secondary prevention of ischemic stroke and transient ische-
mic attack.’® However, dipyridamole has generally been used
in association with dual antiplatelet therapy.

Cilostazol in PAD has clinical indications for the treatment
of intermittent claudication in the United States and in Japan
for the treatment of ischemic signs and symptoms associated
with chronic arterial occlusion. The major established benefit
of cilostazol in PAD patients is an increase in walking distance
and delay in the time point for significant claudication.*° In
the Diabetic Atherosclerosis Prevention by Cilostazol (DAPC)
study, it was found that, compared with aspirin, cilostazol
significantly inhibited the progression of carotid intima-
media thickness in type 2 diabetic patients suspected of
PAD." In the second Cilostazol for Prevention of Secondary
Stroke (CSPS 2) trial, cilostazol was reported to be noninferior,
and possibly superior, to aspirin for the prevention of stroke
in patients with a previous cerebral infarct.*! In addition,
cilostazol was associated with fewer hemorrhagic events than
aspirin. The possible use of cilostazol for the prevention of
noncardioembolic stroke has been considered. There is con-
fusion that PAD only involves the lower extremities but the
National Heart, Lung and Blood Institute defines PAD as
usually affecting the arteries in the legs but adds that the
definition extend to arteries involving the head, arms, kid-
neys, and abdominal area.*? Therefore, stroke can be consid-
ered with PAD, although this is not universally accepted.

Warfarin has a role in the treatment of PAD patients.
However, anticoagulation with warfarin is not routinely
used after a bypass procedure. In Sweden, Arfvidsson et al
studied the influence of warfarin treatment on patency and
limb salvage after peripheral arterial bypass procedures.*?
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Their results demonstrated that warfarin therapy does not
improve outcome in routine infrainguinal bypass procedures.
However, Sarac et al showed that warfarin improves the
patency rate of vein graft and limb salvage for patients at
high risk for graft failure.** The Dutch Bypass Oral Anti-
coagulants or Aspirin study compared oral anticoagulants
versus aspirin for improved infrainguinal graft patency with
subgroup analysis of prosthetic grafts.?” Subgroup analysis
demonstrated the beneficial effects of aspirin over therapeu-
tic dose anticoagulants such that 15 patients needed to be
treated to prevent one occlusion. The risk of significant
bleeding was only 2.5% per year with aspirin versus 4.7%
with a warfarin congener.?’ Overall, there are no evidence-
based randomized studies currently available to support the
use of anticoagulation to improve prosthetic graft patency.
For <6 mm diameter prosthetic grafts, or to prevent wors-
ened limb ischemia when occlusion occurs, trends in some
studies would suggest some benefit of long-term anticoagu-
lation after prosthetic infrainguinal bypass grafting.*> A
recent Cochrane review of trials suggested that patients
undergoing venous grafts were more likely to benefit from
treatment with vitamin K antagonists such as warfarin, than
platelet inhibitors while patients receiving a prosthetic graft
may benefit from platelet inhibitors such as aspirin.*®

Direct thrombin (Flla) inhibitors and FXa inhibitors have not
played a significant role in PAD patients and there is no
clinical approval for this use (~Table 1).

Bivalirudin has been shown to be advantageous in unstable
angina patients undergoing PCL'® Experience with bivaliru-
dinislessin PAD patients. Nevertheless, data appear favorable
with bivalirudin in PAD with low rates of major bleeding
complications and decreased adverse events compared with
previous data with UFH. Another advantage of bivalirudin
over UFH occurs in patients with heparin-induced thrombo-
cytopenia. Significant thrombocytopenia is not associated
with bivalirudin. Therefore, observational studies point to
the safety and effectiveness of bivalirudin in PAD and suggest
some additional benefit such as early sheath removal, earlier
ambulation, and possibly lower major complication rates.

Heparin plays an important role in PAD patients. Unfrac-
tionated heparin (UFH) is usually used during bypass proce-
dures. It is typically given 3 to 5 minute before cross-clamping
of the artery. A commonly used dose is 100 to 150 units/kg
given intravenously. This is monitored with activated clotting
time (ACT) in the operating room. An additional dose is given
on the basis of ACT value. The half-life of UFH is ~ 80 to 90
minutes. This approach has been shown to prevent stasis
thrombosis. In addition, Thompson et al have reported intra-
operative UFH provides prophylaxis against perioperative
myocardial infarction (MI) in abdominal aortic aneurysm
surgery.*’ Low molecular weight heparins (LMWH) are not
widely used because of their long duration of action that
cannot be completely reversed with protamine.*®? Norgren
and his group reported from a randomized trial that LMWH
was as effective as UFH in preventing thrombosis, without
excess bleeding or hemorrhagic complications during periph-
eral vascular reconstruction (carotid surgery not included) in
terms of 1-day and 30-day graft patency, operative blood loss,
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and hemorrhagic complications. LMWH or UFH were given
intravenously immediately before clamping.>°

Dual antiplatelet therapy plays a significant role in PAD. In
their study, Hess et al found aspirin and dipyridamole delays
the progression of PAD.>' This was a prospective double-blind
arteriographically controlled trial. The Antiplatelet Trialists’
Collaboration also reported that antiplatelet therapy reduced
the risks of vascular occlusion in a wide range of patients at
risk for this complication.52 Bhatt et al. reported that clopi-
dogrel plus aspirin was not significantly more effective than
aspirin alone in reducing the rate of M, stroke, or death.>> The
Clopidogrel and Acetylsalicylic Acid in Bypass Surgery for
Peripheral Arterial Disease (CASPAR) trial showed that com-
bination of clopidogrel plus aspirin did not provide overall
improvement for patients requiring below knee bypass
grafts.>* However, subgroup analysis suggests benefit of
dual antiplatelet therapy in patients who were bypassed
with prosthetic grafts. In their randomized placebo-con-
trolled study involving 20 patients undergoing infrainguinal
bypass surgery, Smout et al showed that the addition of
clopidogrel to aspirin reduced platelet activation measured
by platelet aggregation and flow cytometry.” Such a study
supports the performance of a long-term trial with clinical
endpoints.

Dextran 40 has been used in PAD patients. The efficacy of
dextran 40 in preventing early postoperative thrombosis
following difficult bypass procedures was studied by Ruth-
erford et al.”® This study failed to show any discernible effect.
Since then, Katz and Kohl reported their experience with
dextran 40.>” This study was designed to determine the effect
of dextran 40 on the early patency of autogenous infraingui-
nal bypass grafts. They concluded that the use of dextran 40
cannot be recommended for routine use in PAD.

Conclusions

It appears appropriate to begin this conclusion section with a
summary of the 2011 focused update of the American College
of Cardiology Foundation (ACCF)/American Heart Association
(AHA) Task Force on Practice Guidelines Class I, Level of
Evidence A.>® In these ACCF/AHA highest class and level
guidelines, antiplatelet therapy is indicated to reduce the
risk of M, stroke, or vascular death in patients with symp-
tomatic lower extremity PAD. Aspirin is generally recom-
mended when clopidogrel (a thienopyridine), is given, even
though clopidogrel is an effective alternative antiplatelet
agent itself. Oral anticoagulation with warfarin is considered
Class III and of no benefit to reduce adverse CV ischemic
events in patients with lower extremity PAD. It therefore
appears established that antiplatelet agents, particularly
aspirin, have a beneficial effect in reducing all cause mortality
and fatal CV events in patients with PAD, and they improve
patency and outcomes after peripheral vascular percutaneous
or surgical interventions. Current evidence for clopidogrel
and the newer thienopyridine antiplatelet agents, while
promising, needs additional studies to compare the effects
of each agent against aspirin and assess benefits versus risk of
dual antiplatelet therapy in PAD. Regarding the newer
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thienopyridines (prasugrel and ticagrelor), they have specific
evidence-based uses in CHD. There is then the temptation to
extrapolate their use to PAD. However, until specific evidence
with PAD is available, such use should be limited to situations
of clopidogrel ineffectiveness or intolerance. More recent
antithrombotic agents, such as dabigatran, rivaroxaban, and
apixaban, will also need assessment in patients with PAD.
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