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■ ABSTRACT
Patients with peripheral arterial disease (PAD) are at
increased risk of myocardial infarction or stroke, since
multiple vascular beds, beyond the extremities, are
likely to be affected by atherosclerosis. In addition to
management of leg symptoms in patients with PAD,
aggressive modification of cardiovascular risk factors is
essential. Smoking cessation, antiplatelet medications,
statin drugs, and blood pressure control are proven
therapies and strategies for prolonging the lives of
patients with PAD. Intensive glycemic control in dia-
betic patients with PAD lowers the risk of microvascu-
lar complications, such as nephropathy, and may
reduce the risk of major cardiovascular events and
lower extremity amputation. Although aggressive
cardiovascular risk-factor modification for patients
with PAD may be intuitive, these lifesaving medical
therapies for PAD are greatly underprescribed.

T
he greatest threat to the health of patients with
peripheral arterial disease (PAD) is the high risk
of a myocardial infarction (MI) or stroke rather
than the possibility of a limb-related event. For

internists or cardiovascular physicians who care for
patients with PAD, the relationship between atheroscle-
rosis of the lower extremities and major cardiovascular
events offers a unique opportunity for lifesaving inter-
vention through aggressive risk-factor modification.

This article reviews the evidence base for potential-
ly lifesaving medical therapies for patients with PAD
(Table 1) and presents key recommendations from
comprehensive practice guidelines for the manage-
ment of patients with PAD issued in late 2005 by the
American College of Cardiology and the American
Heart Association (ACC/AHA) and based on a broad
consensus of vascular experts.1

■ WHY IS RISK-FACTOR MODIFICATION CRITICAL?
As detailed earlier in this supplement, the diagnosis of
PAD places a patient at high risk of major cardiovascu-
lar events, specifically MI, stroke, and death. An abnor-
mal ankle-brachial index (ABI) is a marker of a high
burden of atherosclerosis throughout the body, includ-
ing the coronary and carotid circulations. Most patients
with PAD who undergo coronary angiography have evi-
dence of significant coronary artery disease, and many
who undergo ultrasonography have carotid plaques.2,3

PAD as a coronary risk equivalent
PAD increases the risk of MI or stroke.3–5 Patients with
PAD have a twofold to fourfold increase in the risk of
all-cause mortality and a threefold to sixfold increase in
the risk of cardiovascular death relative to patients
without PAD.4,6–8 Indeed, patients with PAD have a
higher risk of an MI or a stroke than of a limb-related
event, such as a lower extremity ulcer, gangrene, or the
need for amputation. This fact often comes as a surprise
to patients with PAD, who may be more focused on leg
symptoms and the risk of amputation. 

The risk of a major cardiovascular event is elevated
in patients with PAD regardless of whether they have
classic intermittent claudication, atypical symptoms, or
asymptomatic disease that is diagnosed solely on the
basis of an abnormal ABI.9 The risk of a major cardio-
vascular event is highest among patients with the most
severe PAD, such as those with critical limb ischemia
(ie, ischemic rest pain, ulcer, or gangrene), in whom 1-
year event rates are as high as 20% to 25%.10,11

In light of these overwhelming data, all patients
with PAD should be targeted with the same second-
ary prevention goals as patients with coronary artery
disease. Peripheral arterial disease is a true coronary
risk equivalent.12

Physician awareness of risk is low
Unfortunately, multiple studies have found that physi-
cian awareness of the link between PAD and cardio-
vascular events is poor, and patients with PAD are less
likely to be prescribed risk-modifying treatments, such
as antiplatelet medications or statins, than patients
with coronary artery disease.13–16 The remainder of this

Contemporary management of peripheral arterial disease:
I. Cardiovascular risk-factor modification

* Dr. Gornik reported that she has received research grant support from
Pfizer. Dr. Creager reported that he has received consulting fees from
Genzyme, Sigma Tau, Vasogen, and Wyeth, and has received consulting
fees as well as honoraria for teaching and speaking from the Bristol-
Myers Squibb/Sanofi Pharmaceuticals Partnership.

HEATHER L. GORNIK, MD, MHS*
Sections of Vascular Medicine and Clinical Cardiology
Department of Cardiovascular Medicine
Cleveland Clinic, Cleveland, OH

MARK A. CREAGER, MD*
Department of Medicine, Cardiovascular Division
Brigham and Women’s Hospital and Harvard Medical School
Boston, MA

 on May 24, 2023. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


CLEVELAND CLINIC JOURNAL OF MEDICINE      VOLUME 73 • SUPPLEMENT 4      OCTOBER  2006 S31

article reviews the role that each of these treatments
can play in the management of patients with PAD.

■ SMOKING CESSATION
Tobacco smoking is a potent risk factor for PAD. Among
patients with PAD, ongoing tobacco smoking is associ-
ated with limb-related events and adverse cardiovascular
outcomes. Patients with PAD who continue to smoke
are at increased risk of developing critical limb ischemia
and of requiring limb amputation.17–19 Moreover, the risk
of failure of lower extremity bypass grafts is increased at
least threefold among patients who continue to smoke.19

One observational study demonstrated a dose-
response relationship between the number of ciga-
rettes smoked daily and the likelihood of amputa-
tion.18 Patients with PAD who stop smoking have
improved overall survival compared with those who
continue to smoke.17,20 In a prospective study of 133
patients with symptomatic PAD who underwent lower
extremity revascularization or lumbar sympathectomy,
the 5-year survival rate for those who stopped smoking
was nearly double that for patients who continued to
smoke.20 A randomized clinical trial of smoking cessa-
tion would not be ethical, given the overwhelming
evidence in favor of smoking cessation. 

Counseling, formal programs indicated for all smokers
All patients with PAD who continue to smoke should
receive aggressive smoking cessation counseling, and
patients should be referred to a formal smoking cessa-
tion program, if available. 

Several pharmacologic options available
Pharmacologic therapies for smoking cessation that
have demonstrated efficacy, such as bupropion and
nicotine replacement therapy, should be prescribed as
appropriate.21,22

A new drug, varenicline, was recently approved by
the US Food and Drug Administration for smoking
cessation on the basis of six randomized clinical tri-
als that demonstrated efficacy vs placebo or bupropi-
on.23 Varenicline is a partial nicotinic acetylcholine
receptor agonist. Its most commonly reported
adverse effects in clinical trials were nausea,
headache, insomnia, and abnormal dreams.23,24 Its
typical starting dose is 0.5 mg once daily, which is
titrated to a target dose of 1 mg twice daily over a 7-
day period and continued for 12 weeks.24

Other pharmacologic therapies for smoking cessa-
tion are in development. 

A cornerstone of PAD management
Aggressive smoking cessation efforts, including physi-

cian counseling, referral to a structured smoking ces-
sation program, and pharmacotherapy, constitute one
of the most important interventions a physician can
make in caring for patients with PAD.

■ ANTIPLATELET THERAPY
Multiple clinical trials have demonstrated that anti-
platelet therapy, typically with aspirin, decreases mor-
tality and cardiovascular events, particularly MI and
ischemic stroke, among high-risk patients with PAD. A
meta-analysis of 42 randomized trials that enrolled
more than 9,700 patients with symptomatic PAD
found that antiplatelet therapy was associated with a
23% reduction in the risk of MI, stroke, or cardiovas-
cular death relative to placebo.25

Long-term antiplatelet therapy also improves
patency rates among patients who have undergone
peripheral arterial bypass grafting or angioplasty, and

G O R N I K  A N D  C R E A G E R

TABLE 1
Lifesaving therapies for all patients with 
peripheral arterial disease (PAD)

Smoking cessation
• In-office counseling
• Formal smoking cessation, behavior modification programs
• Pharmacotherapy (nicotine replacement, bupropion,

varenicline)

Antiplatelet therapy
• Aspirin 75–325 mg daily or clopidogrel 75 mg daily
• Combination aspirin + clopidogrel for patients with recent

acute coronary syndrome or with coronary or endovascular stent

Lipid-lowering therapy (“statins”)
• Target low-density lipoprotein (LDL) cholesterol < 100 mg/dL
• Consider target LDL cholesterol < 70 mg/dL for patients at

highest risk of a cardiovascular event, including diabetic
patients, current smokers, those with a recent acute coronary
syndrome (ie, myocardial infarction or unstable angina), and
those with multiple components of metabolic syndrome

Blood pressure control
• Goal blood pressure < 140/90 mm Hg (< 130/80 mm Hg for

patients with diabetes or chronic kidney disease)
• Consider ACE inhibitor or angiotension receptor blocker as

agent of choice for hypertensive patients with PAD
• Consider low-dose ACE inhibitor for normotensive patients

with PAD
• Beta-blockers are not contraindicated among patients with

intermittent claudication

Adapted from reference 1.
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has thus become the standard of care for patients
undergoing arterial revascularization.26

Clopidogrel vs aspirin
The adenosine diphosphate receptor antagonist
clopidogrel may be used as an alternative to aspirin.
In the Clopidogrel Versus Aspirin in Patients at Risk
of Ischaemic Events (CAPRIE) study, regimens of
clopidogrel (75 mg daily) and aspirin (325 mg daily)
were directly compared among 19,185 patients with
atherosclerotic vascular disease, more than 6,400 of
whom were enrolled on the basis of symptomatic
PAD (intermittent claudication with abnormal ABI
or prior revascularization or amputation).27 After
nearly 2 years of follow-up, there was a statistically
significant 8.7% reduction in the relative risk of the
primary end point of MI, ischemic stroke, or vascular
death among patients randomized to clopidogrel com-
pared with those randomized to aspirin (P = .043). In
a post hoc analysis, the benefit of clopidogrel
appeared to be greatest in the subset of patients
enrolled on the basis of PAD, in whom the relative
risk reduction was 23.8% (Figure 1). 

Clopidogrel plus aspirin?
Most recently, the effects of clopidogrel in combina-
tion with aspirin have been studied in the Clopidogrel
and Aspirin versus Aspirin Alone for the Prevention
of Atherothrombotic Events (CHARISMA) trial.28

This study included patients with either established
atherosclerotic vascular disease or multiple risk factors
for atherothrombotic events. Among the 15,603
patients randomized, 2,838 had symptomatic PAD. 

There was no overall benefit of clopidogrel in addi-
tion to low-dose aspirin (75 to 162 mg daily) com-
pared with aspirin alone in terms of the primary end
point of MI, stroke, or cardiovascular death among all
patients enrolled. In subset analyses, there was a sig-
nificant 12% relative reduction in the primary end
point among patients enrolled with established
cardiovascular disease, as opposed to high-risk asymp-
tomatic patients (P = .046). Rates of bleeding events
requiring blood transfusion were significantly higher
among patients randomized to combination therapy.28

Published subset analyses of the CHARISMA
study, particularly of the subpopulation with PAD, are
anticipated. 

Recommendations
On the basis of the above evidence, it is recommended
that all patients with PAD, including asymptomatic
patients with an abnormal ABI, receive antiplatelet
therapy with either aspirin or clopidogrel.1 Data are
limited regarding the optimal aspirin dose for the pre-
vention of cardiovascular and limb-related events
among patients with PAD. A daily aspirin dose
between 75 and 325 mg/day is generally recommended
on the basis of meta-analyses and published clinical
trials.25–28 Although efficacy data, on the basis of the
CAPRIE study, favor clopidogrel for patients with
PAD, the choice of antiplatelet agent should be made
on a patient-by-patient basis, taking into considera-
tion comorbid conditions, tolerability, and cost. 

Routine prescription of combination antiplatelet
therapy with clopidogrel and aspirin is not recom-
mended at this time unless it is warranted for another
indication, such as recent acute coronary syndrome or
coronary or endovascular stenting. 

■ LIPID-LOWERING THERAPY
Hypercholesterolemia is a risk factor for development
of PAD, as it is for atherosclerosis in all arterial beds,
and treatment of hyperlipidemia is a vital component
of risk-factor modification for patients with PAD.
Among those with symptomatic PAD, aggressive cho-
lesterol management, particularly with HMG-CoA

C A R D I O VA S C U L A R  R I S K - FA C T O R  M O D I F I C AT I O N

FIGURE 1. Mean percentage reductions (with 95% confidence
intervals) in relative risk of a major cardiovascular event with clopi-
dogrel vs aspirin among patients with atherosclerotic vascular dis-
ease in the CAPRIE study, according to disease subgroup at enroll-
ment.27 Major cardiovascular events were defined as myocardial
infarction (MI), ischemic stroke, or vascular death. The risk reduction
associated with clopidogrel was greatest among patients random-
ized on the basis of symptomatic peripheral arterial disease (PAD)
(RR = 0.76, P = .0028). Reprinted from reference 27, copyright
1996, with permission from Elsevier.
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reductase inhibitors (“statins”), can prevent major
cardiovascular events and may even improve symp-
toms of intermittent claudication. 

Reductions in mortality and vascular events
Researchers with the Heart Protection Study ran-
domized 20,536 patients with atherosclerotic vascular
disease or diabetes mellitus to receive simvastatin (40
mg daily) or placebo, and then followed them for a
mean of 5 years for incident cardiovascular events.29

The study enrolled patients with a wide range of cho-
lesterol values, including normocholesterolemia, so
long as the total cholesterol concentration was at
least 135 mg/dL. Among the entire study population,
statin therapy was associated with a 13% reduction in
all-cause mortality relative to placebo, a 17% reduc-
tion in cardiovascular mortality, and a 24% reduction
in the incidence of a first major vascular event. The
benefits of statin therapy among patients with PAD
was similar to that among patients enrolled on the
basis of symptomatic coronary artery disease. 

Statin therapy has also been associated with
reduced perioperative mortality among patients with
PAD undergoing major vascular surgery.30,31

Improvements in intermittent claudication,
better functional capacity
In addition to preventing cardiovascular events and pro-
longing the lives of patients with PAD, statins appear to
exert a benefit in terms of intermittent claudication. 

In the Scandinavian Simvastatin Survival Study,
hypercholesterolemic patients with coronary artery
disease were less likely to develop intermittent clau-
dication if they were randomized to simvastatin
rather than placebo.32

In a randomized trial of high-dose (80 mg/day) or
low-dose (10 mg/day) atorvastatin vs placebo for the
treatment of intermittent claudication, the time to
onset of claudication was increased by 63% among
patients receiving high-dose atorvastatin compared
with 38% among placebo recipients (P = .025).33

Patients were treated for 12 months. Despite an
increase in pain-free walking time with high-dose ator-
vastatin, there was no significant difference in maximal
walking time among the three groups. 

A recent longitudinal cohort study evaluated
whether statin use had an effect on functional capacity
among patients with PAD followed for at least 1 year.34

It found that patients who were taking statins had less
functional decline over time, in terms of walking veloc-
ity, 6-minute walking distance, and a summary perform-
ance score of lower extremity function, compared with
patients who were not taking statins. This study did not

assess for any differences in effect based on the dose or
duration of statin therapy or the type of statin used.

Recommendations
In light of this multitude of benefits, all patients with
PAD should receive a statin in the absence of very
low cholesterol or a contraindication. Available
statins, along with the doses typically used in their
clinical trials, are listed in Table 2.35

In published guidelines for the management of
hypercholesterolemia, target low-density lipoprotein
(LDL) cholesterol values for patients with PAD are
identical to those for patients with coronary artery dis-
ease.1,12,35 Patients with PAD should be treated with
statins to a target LDL cholesterol level of less than
100 mg/dL, with a target of 70 mg/dL considered for
patients at highest cardiovascular risk, including those
with recent acute coronary syndrome, current smok-
ers, patients with diabetes mellitus, and those with
multiple components of the metabolic syndrome. 

Though there is little clinical trial evidence to support
the use of other agents for hypercholesterolemia (ie, eze-
timibe, fibric acid derivatives, and niacin) in patients with
PAD, these agents should be considered for patients in
whom statin therapy fails to achieve the target LDL cho-
lesterol level and for patients with hypertriglyceridemia or
low levels of high-density lipoprotein cholesterol. 

■ TREATMENT OF HYPERTENSION

Hypertension is a common comorbidity in patients with
PAD, and aggressive blood pressure control is important

G O R N I K  A N D  C R E A G E R

TABLE 2
Standard doses of statins required to achieve 
a 30% to 40% reduction in LDL cholesterol*

Drug Dose (mg/d) LDL reduction (%)

Atorvastatin 10 39
Lovastatin 40 31
Pravastatin 40 34
Simvastatin 20–40 35–41
Fluvastatin 40–80 25–35
Rosuvastatin 5–10 39–45

* Estimated reductions in LDL cholesterol obtained from US Food and Drug
Administration package inserts for each drug. Every doubling of the dose
above these standard doses is associated with an approximate 6% additional
decrease in LDL level.

LDL = low-density lipoprotein

Adapted, with permission, from reference 35.
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for preventing stroke, MI, congestive heart failure, and
death. Among patients with atherosclerotic vascular dis-
ease, diabetes mellitus, and chronic kidney disease,
intensive blood pressure control is particularly important
for preventing major cardiovascular events. 

Treatment itself more important 
than choice of antihypertensive
Any class of antihypertensive drug may be used for
patients with PAD, though clinical evidence is most
supportive of the use of thiazide diuretics, angiotensin-
converting enzyme (ACE) inhibitors, calcium channel
blockers, and beta-blockers in these patients.36–38 The
presence of PAD, with or without intermittent claudica-
tion, is not a contraindication to beta-blocker use.
Indeed, beta-blockers are vital therapy for patients with
PAD who have had a previous MI, have congestive
heart failure, or are undergoing major vascular surgery.39

Treatment can benefit even normotensive patients
Among patients at highest risk of a cardiovascular
event, including those with diabetes and those with
PAD, aggressive blood pressure lowering reduces
cardiovascular events, even in normotensive patients. 

The Heart Outcomes Prevention Evaluation
(HOPE) study demonstrated a 22% relative reduction
in the primary end point of stroke, MI, or cardiovascu-

lar death among patients with vascular disease or dia-
betes mellitus who received the ACE inhibitor ramipril
compared with those who received placebo (Figure
2).37 This randomized trial included 4,051 patients with
symptomatic PAD. Of note, patients in this study had
an average baseline blood pressure of 139/79 mm Hg
and thus were not hypertensive by traditional criteria. 

The Appropriate Blood Pressure Control in Diabetes
(ABCD) trial randomized normotensive diabetic
patients to receive intensive blood pressure lowering
(with the ACE inhibitor enalapril or the calcium chan-
nel blocker nisoldipine) or placebo.38 Among patients in
the standard therapy (placebo) group, the odds of stroke,
MI, or vascular death were inversely related to the ABI,
and the 5-year event rate among these very high-risk
patients was 38.7% (Figure 3). In the intensive therapy
group, blood pressure was lowered from a mean of 135/84
mm Hg to a mean of 128/75 mm Hg, and the odds of a
major cardiovascular event among these intensively
treated patients was similar between those with a low
ABI and those without PAD (Figure 3). These findings
highlight the important protective effect of aggressive
blood pressure control in diabetic patients with PAD.

Recommendations
A target blood pressure of less than 140/90 mm Hg for
patients with PAD is generally recommended in pub-
lished guidelines, with a more aggressive target of less
than 130/80 mm Hg for patients with diabetes melli-
tus or chronic kidney disease.1,40 Patients with both
diabetes mellitus and PAD are perhaps the group at
highest cardiovascular risk and warrant the most
intensive blood pressure control. Among normoten-
sive patients with PAD, addition of an ACE inhibitor
should be considered for maximal secondary preven-
tion, in light of the HOPE study.37 An angiotensin
receptor blocker is an alternative agent for patients
allergic to, or intolerant of, ACE inhibitors.

Given the association of lower extremity PAD with
atherosclerosis in all other arterial beds, the astute clini-
cian should be mindful of the possibility of renovascular
hypertension among patients with PAD who have
multidrug-resistant hypertension (ie, not responsive to
at least three medications at adequate doses). In such
cases, a diagnostic work-up for renal artery stenosis should
be considered, using duplex ultrasonography, magnetic
resonance angiography, or computed tomography.

■ GLYCEMIC CONTROL FOR PATIENTS WITH DIABETES
The importance of intensive glycemic control to pre-
vent microvascular events—retinopathy, nephropa-
thy, and neuropathy—in patients with diabetes melli-

C A R D I O VA S C U L A R  R I S K - FA C T O R  M O D I F I C AT I O N

FIGURE 2. Kaplan-Meier estimates of the primary end point
(stroke, myocardial infarction, or cardiovascular death) in the HOPE
study of 9,297 high-risk patients with atherosclerotic vascular disease
or diabetes mellitus.37 The ACE inhibitor ramipril was associated with
a significant 22% relative reduction in this end point compared with
placebo. The study included 4,051 patients with symptomatic periph-
eral arterial disease. Reprinted, with permission, from reference 37.
Copyright © 2000 Massachusetts Medical Society. All rights reserved.
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tus is well established. 
Potential beneficial effects of intensive glycemic

control on the prevention of macrovascular events,
such as MI, stroke, and amputation, are less certain.
Long-term data from the Diabetes Control and
Complications Trial recently demonstrated a signifi-
cant reduction in major cardiovascular events among
patients with type 1 diabetes treated with intensive
glycemic control.41 However, the United Kingdom
Diabetes Protection Study did not find a significant
reduction in PAD-related events with intensive glu-
cose control in patients with type 2 diabetes.42

Diabetic patients with PAD are at particularly high
risk of developing a nonhealing ulceration and requir-
ing amputation. In one study of patients with PAD
who underwent lower extremity angiography, the
presence of diabetes mellitus increased the odds of
lower extremity amputation fivefold.43 In the Strong
Heart Study, conducted among American Indians,
intensive glycemic control was associated with a
decreased likelihood of lower extremity amputation.44

Recommendations
The American Diabetes Association has published
guidelines specifically for the management of diabetic
patients with PAD.45 These guidelines recommend
aggressive treatment with oral medications, insulin,
or both in diabetic patients with PAD to achieve a
goal hemoglobin A1c of less than 7.0%. They also rec-
ommend that all diabetic patients older than 50 years
undergo a screening ABI test. 

Meticulous foot care also is critical for diabetic
patients, and especially those with PAD. Diabetic
patients with PAD should be advised to wear comfort-
able shoes at all times, should perform daily self-inspec-
tion of the feet, and should be evaluated regularly by a
trained health care provider. Customized footware is
recommended for select diabetic patients with PAD.

■ EXERCISE
Patients with PAD often are forced into a sedentary
lifestyle because of the limiting effects of exertional
leg symptoms and decreased functional abilities. A
sedentary lifestyle is associated, in turn, with
increased cardiovascular risk. Among sedentary
patients, regular exercise can lead to substantial
improvement in many cardiovascular risk factors,
including blood pressure, body weight, serum lipid
levels, and blood glucose. In addition to modifying
the cardiovascular risk profile, exercise is one of the
most effective treatments for intermittent claudica-
tion (see the next article in this supplement). 

PAD exercise rehabilitation programs:
Effective but not widely available
Supervised exercise rehabilitation programs improve
pain-free walking distance by up to 180% of baseline
values.46 In addition to exercise training, PAD reha-
bilitation programs incorporate an educational com-
ponent, focused on optimal nutrition, weight reduc-
tion, and smoking cessation, to maximize cardiovas-
cular risk reduction. All patients with symptomatic
PAD should be considered for referral to a supervised
PAD exercise rehabilitation program. 

Unfortunately, despite demonstrated efficacy and
cost-effectiveness, such programs are not widely avail-
able, largely because of a lack of third-party payer reim-
bursement. In 2001, the American Medical Association
established a Current Procedural Terminology (CPT)
code for supervised exercise rehabilitation for PAD
(CPT 93668). This development, together with ongo-
ing intersocietal advocacy efforts to broaden reimburse-
ment for PAD rehabilitation, provides hope that such
programs may proliferate in the future. 

In the absence of an available supervised exercise
rehabilitation program, patients with PAD should be
encouraged to begin a walking program. A recent
study found that patients with PAD who engaged in
self-directed walking exercise at least three times per

G O R N I K  A N D  C R E A G E R

FIGURE 3. Relationship between ankle-brachial index (ABI) and car-
diovascular events among normotensive diabetic patients randomized
to intensive blood pressure treatment (with enalapril or nisoldipine) or
moderate treatment (placebo) in the ABCD trial.38 Whereas the ABI is
inversely related to cardiovascular risk in the moderate treatment group,
there is no relationship between the ABI and cardiovascular risk in the
intensive treatment group, demonstrating the protective effects of blood
pressure lowering in patients with a low ABI, indicative of peripheral
arterial disease (PAD). Reprinted, with permission, from reference 38.
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week had less annual functional decline (in terms of
6-minute walk distance, walking velocity, and sum-
mary performance score) than patients with PAD
who walked less frequently or not at all.47

■ OTHER THERAPIES
Oral anticoagulation is not routinely recommended
for patients with PAD in the absence of another indi-
cation, such as atrial fibrillation, a mechanical pros-
thetic valve, or venous thromboembolism.1 Oral anti-

coagulation may be recommended for a subset of
patients with a high risk of bypass graft occlusion. 

Although epidemiologic studies have established a
link between hyperhomocysteinemia and PAD, ran-
domized studies of patients with coronary artery dis-
ease and atherosclerotic vascular disease have not
demonstrated a benefit of homocysteine-lowering
therapy (with folic acid and vitamins B6 and B12) on
cardiovascular outcomes.48,49 Therefore, we do not rec-
ommend these B-complex vitamins for the treatment
of hyperhomocysteinemia in patients with PAD. 

■ THE CHALLENGE: WIDER USE 
OF SIMPLE BUT LIFESAVING TOOLS

Aggressive cardiovascular risk-factor modification pre-
vents MI, stroke, and death in patients with PAD. The
therapies to achieve it are well established in the pre-
ventive medicine toolbox of the general internist, fam-
ily practitioner, and cardiologist. A recent 8-year
cohort study of 2,420 patients with PAD found that
aspirin, statins, beta-blockers, and ACE inhibitors were
each independently associated with improved long-
term survival (Figure 4).16 These findings suggest that
aggressive cardiovascular risk-factor modification with
multimodal drug therapy, combined with smoking ces-
sation and exercise, can further prevent cardiovascular
events and reduce mortality among patients with PAD. 

Despite the familiarity of these therapies, many cli-
nicians do not adequately use them to prolong the
lives of their patients with PAD. Multiple studies have
demonstrated a lack of physician awareness of the
high cardiovascular risk associated with PAD, along
with alarming underutilization of aspirin, statins, and
antihypertensive agents in these patients.11,13–16

Cardiovascular risk assessment and aggressive risk-fac-
tor modification is the most important aspect of man-
aging the patient with PAD—a patient in whom sim-
ple interventions can yield lifesaving results.

C A R D I O VA S C U L A R  R I S K - FA C T O R  M O D I F I C AT I O N

FIGURE 4. Hazard ratios (with 95% confidence intervals) for all-
cause mortality associated with nine cardiovascular medications
taken by 2,420 consecutive patients with peripheral arterial disease
(PAD) in a prospective observational cohort study.16 Ratios were
adjusted for baseline cardiovascular risk factors and propensity
scores. Statins, aspirin, beta-blockers, and ACE inhibitors were asso-
ciated with improved survival. Adapted from data in reference 16.
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