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Peripheral arterial disease (PAD) is defined by the presence of
stenosis or occlusion in peripheral arterial beds.1,2 Based on

large population-based screening surveys, the prevalence of this
disease ranges between 5.5% and 26.7% and is dependent on age,
atherothrombotic risk factors, and the coexistence of other athero-
thrombotic diseases.3–5 Symptoms of PAD include mild to inter-
mittent claudication, ischemic rest pain, and tissue loss.2 Disease
severity is classified according to either Fontaine’s stages or Ruth-
erford categories. These categorization schema have value in im-
proving communication between physicians, which is important
in ensuring continuity of care between the inpatient and outpa-
tient settings (Table 1).2

Patients with PAD are at increased risk of dying from or
experiencing a cardiovascular event.6 – 8 Among patients diag-
nosed with PAD, coronary artery disease (CAD), or cerebrovascu-
lar disease (CVD), those with PAD have the highest 1-year rate of
cardiovascular death, MI, stroke, or vascular-related hospitaliza-
tion (Fig. 1).8 This risk is attributable in part to the high rate of
association of PAD with other atherothrombotic diseases. The
Reduction of Atherothrombosis for Continued Health (REACH)
Registry found that approximately 60% of participants with doc-
umented PAD have polyvascular disease, defined by the coexist-
ence of CAD and/or CVD. In comparison, 25% of participants with
CAD and 40% of participants with CVD have polyvascular dis-
ease.8 Thus, PAD can be considered a powerful indicator of sys-
temic atherothrombotic disease and a predictor of cardiovascular
and cerebrovascular morbidity and mortality.1

Unfortunately, asymptomatic PAD is more common than its
symptomatic counterpart.3 In addition, symptomatic patients of-
ten fail to notify their physicians about PAD-associated symptoms
because they attribute them to aging.3, 4 As a result, this disease is
underdiagnosed and undertreated.1 Accordingly, several medical
associations and physician task forces have called for an increase
in screening for PAD in at-risk populations that include: patients
older than 70, patients older than 50 who have concomitant
atherothrombotic risk factors, and patients with atherothrombotic
disease of single or multiple vascular beds.1,9 In many cases hos-
pitalists encounter patients at high-risk for PAD whose DRG for
admission might be unrelated to this disease. Nonetheless, hos-
pitalists have the opportunity to improve patient outcomes by
being capable of screening for undiagnosed PAD and initiating
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appropriate interventions to reduce the risk of life-
threatening cardiovascular events.

DIAGNOSIS
Peripheral arterial disease can be diagnosed by ei-
ther noninvasive or invasive methods. The ankle-
to-brachial index (ABI) is an accurate, practical,
inexpensive, and noninvasive method for detecting
PAD.1 The sensitivity of ABI in detecting PAD is 95%
with 99% specificity,10 which makes the method
superior to other indicators (eg, absence of a pedal
pulse, presence of a femoral arterial bruit, slow
venous filling, or cold/abnormally colored skin) as-
sessed during a physical examination.11 Under nor-
mal conditions, the systolic pressure at the ankle

should be equal to or greater than that recorded
from the upper arm. As PAD narrows arteries, the
systolic pressure decreases at sites distal to the area
of arterial narrowing. A resting ABI is quantified by
taking 2 readings each of ankle and brachial blood
pressures with a handheld Doppler device while the
patient is supine and dividing the highest ankle
systolic pressure by the highest brachial pressure.12

An ABI between 0.9 and 1.30 is considered nor-
mal. Ratios between 0.7 and 0.89 indicate mild PAD,
0.4 and 0.69 moderate PAD, and an ABI � 0.4 severe
PAD when patients are more likely to have ischemic
pain when at rest. An ABI � 1.3 usually indicates
the presence of noncompressible vessels, which
can be common in the elderly and patients with
diabetes mellitus who have calcification of the dis-
tal arteries.1,2 The ABI is also inversely related to the
number of atherosclerotic risk factors and the risk
of adverse cardiovascular events and death.6,13–16

To identify individuals with suspected or asymp-
tomatic lower-extremity PAD, ABI has a class I rec-
ommendation from the American College of Cardi-
ology and American Heart Association (ACC/AHA)
for patients who present with leg symptoms, who
are 70 years and older, or who are 50 years and
older with a history of smoking or diabetes.2 This
enables physicians to make therapeutic interven-
tions to reduce the risk of adverse vascular events in
these patient cohorts.

Additional detection methods for PAD include
measuring the ABI before and after exercise on a
treadmill, if the patient is ambulatory, or exercise
by performing 50 repetitions of raising the heels
maximally off the floor, if the patient is not ambu-
latory. These tests determine the extent of claudi-
cation.2 Duplex ultrasound is used to establish the
location and severity of stenosis and to follow PAD
progression.2

Invasive evaluations for PAD are used primarily
to confirm an initial diagnosis of PAD and assess its
severity. These methods include a conventional an-
giogram, which is the most readily available and
widely used technique for defining arterial stenosis.
Magnetic resonance (MR) angiography with gado-
linium and computed tomographic (CT) angiogra-
phy are used to determine the location and degree
of stenosis. Both MR and CT angiography have
advantages and disadvantages but are considered
interchangeable with one another in patients with
contraindications to either method (Table 2).2

TABLE 1
PAD Classification According to Fontaine’s Stages and Rutherford’s
Categories

Stage

Fontaine Rutherford

Clinical Grade Category Clinical

I Asymptomatic 0 0 Asymptomatic
IIa Mild claudication I 1 Mild claudication
IIb Moderate-severe claudication I 2 Moderate claudication
III Ischemic rest pain I 3 Severe claudication
IV Ulceration or gangrene II 4 Ischemic rest pain

III 5 Minor tissue loss
IV 6 Ulceration or gangrene

Adapted from Hirsch et al., 2006.2

FIGURE 1. One-year cardiovascular event rates. The CAD, CVD, and PAD

subsets overlap each other. Abbreviations: CAD, coronary artery disease; CVD,

cerebrovascular disease; PAD, peripheral artery disease. Adapted from Steg et

al.8
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ANTIPLATELET THERAPY FOR REDUCTION OF
VASCULAR EVENTS
Hospitalists utilize a wide array of therapies to treat
and manage PAD. Acute complications of PAD may
require interventions to prevent tissue loss or infec-
tion, revascularization procedures, or surgical
amputation. Treatment of mild to moderate PAD
focuses on atherothrombotic risk factor manage-
ment, exercise therapy to improve limb function,
and interventions to reduce the risk of adverse vas-
cular events.2,9 The remainder of this report focuses
on the role of antiplatelet therapy (eg, aspirin and
thienopyridines) in reducing the risk of vascular
events in patients with PAD.

The Antiplatelet Trialists’ Collaboration per-
formed an overview analysis of randomized trials
conducted prior to 1990 in order to determine the
association of prolonged antiplatelet therapy with
the occurrence of major vascular events. As a
whole, therapies thought to act through inhibition
of platelet aggregation, adhesion, or both reduced
the incidence of vascular events by 33% in patients
with PAD and those at high risk, and by 25% in all
patient groups. Antiplatelet agents were also well
tolerated; the absolute risk of fatal or nonmajor
hemorrhage was low.17

A similar meta-analysis was conducted of anti-

platelet therapies in high-risk patients with athero-
thrombosis by the Antithrombotic Trialists’ Collab-
oration. Antiplatelet therapies taken together
reduced the odds of patients experiencing vascular
events by 22% (SE � 2%) across all trials and 23%
(SE � 8%) in patients with PAD.18 Similar to the
Antiplatelet Trialists’ Collaboration study, the abso-
lute risk of major and minor bleeding was low com-
pared to the benefits of antiplatelet therapy.18 The
results of these studies provide supporting evidence
for the ACC/AHA class I recommendation for the
use of antiplatelet therapy to reduce the risk of MI,
stroke, or vascular death in patients with PAD.

The Antithrombotic Trialists’ Collaboration
also examined the risk reduction associated with a
specific antiplatelet agent, aspirin. All doses of as-
pirin (75-150, 160-325, and 500-1500 mg/day) re-
duced the odds by 23% (SE � 2%); high doses were
no more effective than medium or low doses.18

Although the effects of aspirin was not analyzed in
a subgroup analysis of patients with PAD, this study
and others support the ACC/AHA class I recom-
mendations for the use of aspirin to reduce the risk
of MI, stroke, or vascular death in patients with
PAD.2,19 –21

The CAPRIE trial compared the efficacy of an-
other antiplatelet agent, clopidogrel, against aspirin

TABLE 2
Clinical Benefits and Limitations of Magnetic Resonance and Computed Tomographic Angiography

Diagostic method Benefits Limitations

Magnetic resonance angiography (MRA) Useful to assess PAD anatomy and presence of significant
stenosis

Tends to overestimate degree of stenosis

Useful to select patients who are candidates for
endovascular of surgical revascularization

May be inaccurate in arteries treated with metal stents

Cannot be used in patients with contraindication to
magnetic resonance technique

Computed tomographic angiography (CTA) Useful to assess PAD anatomy and presence of significant
stenosis

Single-detector CT lacks accuracy to detect stenoses

Useful to select patients who are candidates for
endovascular or surgical revascularization

Spatial Resolution lower than digital subtraction
angiography

Helpful to provide associated soft-tissue diagnostic
information that may be associated with PAD

Venous opacification can obscure arterial filling

Patients with contraindications to MRA Asymmetric opacification of legs may obscure arterial phase
in some vessels

Metal clips, stents, and prostheses do not cause significant
CTA artifacts

Accuracy and effectiveness not as well determined as MRA

Scan times are significantly faster Treatment plans based on CTA have not been compared to
those of catheter angiography

Requires contrast and radiation
Use may be limited in individuals with renal dysfunction

Adapted from Hirsch et al., 2006.2
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in patients with PAD.22 Patients with a history of
recent ischemic stroke, MI, or symptomatic PAD
were randomized to receive either clopidogrel (75
mg/day) or aspirin (325 mg/day) for 1-3 years
(mean follow-up time, 1.91 years). Study outcomes
were the incidence of nonfatal MI, ischemic stroke,
hemorrhagic stroke, leg amputation, and vascular
deaths. The absolute risk reduction for all patients
was 8.7% (95% confidence interval [CI], 0.3%-
16.5%) in favor of clopidogrel over aspirin. More-
over, subgroup analysis in patients with PAD re-
vealed that clopidogrel reduced the risk of a
vascular event by 23.8% (95% CI, 8.9%-36.2%; P
� 0.0028) compared with aspirin (Fig. 2). Clopi-
dogrel and aspirin had similar safety profiles, but
other studies have revealed bleeding incidence is
numerically greater in patients treated with clopi-
dogrel.22–24 Although the CAPRIE trial is the only
study to date to compare the efficacy of clopidogrel
over aspirin in reducing vascular event in patients
with PAD, its outcomes underlie the class I ACC/
AHA recommendation for clopidogrel (75 mg/day)
as an effective alternative to aspirin to reduce the
risk of MI, stroke, or death in patients with PAD.2

CONCLUSIONS
Despite the availability of accurate, practical,

and inexpensive diagnostic testing, PAD remains
underdiagnosed and undertreated. Early detection
of PAD and subsequent intervention by hospitalists
are important because peripheral arterial disease is
strongly associated with an increased risk of mor-
tality and morbidity from adverse vascular events.
The ACC/AHA recommends screening for asymp-
tomatic patients at risk for this disease so that ther-
apies that reduce the risk of an MI, stroke, or vas-

cular death can be administered immediately.
Antiplatelet agents reduce the risk of adverse vas-
cular events in patients with PAD. The use of aspi-
rin or clopidogrel is recommended in this cohort of
patients. However, further study is necessary to de-
termine the efficacy and safety of combination
therapy with aspirin and clopidogrel in patients
with PAD. It is also important to note that coordi-
nation of care between hospitalists and cardiolo-
gists is critical in the management of patients with
this disease. However, the appropriate handoff of
patients between these 2 groups of physicians de-
pends on the local expertise and support structure
of these health care professionals. Thus, an inter-
disciplinary approach utilizing guideline-based pa-
tient care will allow hospitalists to refer patients
accordingly, ensuring optimal outcomes in patients
with PAD.
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