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Ankle-Brachial Index Screening and Improving
Peripheral Artery Disease Detection and Outcomes
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Lower extremity peripheral artery disease (PAD) affects an estimated 8.5 million adults in the United States and 202 million adults worldwide.1,2 PAD consists of atherosclerosis of the
lower extremity arteries, resulting in inadequate oxygen
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supply to lower extremity
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muscles during walking activity. People with PAD typically walk only 1 to 3 blocks before
having to stop and rest because of ischemic leg symptoms. PAD
is also a marker for the presence of atherosclerotic disease in
the coronary and cerebrovascular arteries. Consistent with this
phenomenon, people with PAD have higher rates of acute coronary events, ischemic stroke, and mortality, compared with
people without PAD.
Treatment goals for people with PAD consist of improving functional performance and preventing coronary events
and stroke.2 Supervised treadmill exercise and some homebased exercise interventions improve walking performance in
PAD.2,3 In randomized clinical trials, antithrombotic therapy
and statins prevent cardiovascular events in people with symptomatic PAD.2 Diagnosing PAD and implementing effective
therapies has the potential to improve debilitating walking impairment and prevent cardiovascular events in millions of
people with PAD.
Typically, PAD can be diagnosed relatively easily and
noninvasively with the ankle-brachial index (ABI), a ratio of
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lower to upper extremity Doppler recorded systolic pressures. In the absence of PAD, arterial pressures increase with
greater distance from the heart, because of increased arterial
impedance as distal arteries taper. Therefore, systolic pressures are normally higher at the ankle than in the brachial
arteries, and people without PAD have an ABI of 1.10 to 1.40.
An ABI less than 0.90 is approximately 72% sensitive and
nearly 99% specific for angiographically significant PAD.4
People with ABI less than 0.90 have significantly higher rates
of cardiovascular events, cardiovascular mortality, and allcause mortality compared with those with a normal ABI,
independently of cardiovascular disease risk factors.5 An ABI
less than 0.90 is also associated with greater functional
impairment and higher rates of functional decline compared
with normal ABI values.6,7
Intermittent claudication is the most classic symptom of
PAD and consists of exertional calf pain that does not begin
at rest and that resolves within 10 minutes of rest. Yet many
people with PAD report leg symptoms that are not consistent with classic intermittent claudication.6-8 Others report
no exertional leg symptoms and are considered asymptomatic. Among people with an ABI less than 0.90, the prevalence of asymptomatic PAD varies from 20% to 60%, with
lower prevalences of asymptomatic PAD in medical center
settings and higher prevalences observed in communities
outside of medical centers.8 Among people with an ABI less
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than 0.90, the prevalence of atypical leg symptoms ranges
from 30% to 50%, with higher prevalences observed in
patients with PAD who are identified in hospital settings or
medical practices.8
Because most people with PAD do not have classic
symptoms of intermittent claudication, the ABI is an important clinical tool for diagnosing PAD and identifying people
at increased risk of cardiovascular events and functional
decline. However, in this issue of JAMA, the US Preventive
Services Task Force (USPSTF) Recommendation Statement
concludes that current evidence is insufficient to recommend screening for PAD and cardiovascular risk with the
ABI in asymptomatic adults (I statement).9 This conclusion
may appear counterintuitive, because the ABI is noninvasive, easily measured, sensitive for PAD, and identifies
people with an ABI less than 0.90 at increased risk of cardiovascular events, mortality, and functional decline. Further evaluation of existing evidence helps to explain this
recommendation.
First, the USPSTF decision applies specifically to using the
ABI as a screening tool. By definition, “screening” refers to testing to detect disease in patients without signs or symptoms of
disease. The USPSTF recommendation does not apply to people
with ischemic symptoms during walking activity, who should
be tested for PAD with the ABI.
Second, while antithrombotic therapy, statins, and
angiotensin-converting enzyme inhibitors prevent cardiovascular events in people with PAD, evidence for these
therapies comes from randomized trials enrolling people
with established symptomatic PAD (based on claudication
symptoms, lower extremity revascularization, or other criteria for symptomatic PAD) or clinically evident coronary
artery disease or stroke. Recent randomized trials demonstrating benefits of evolocumab, vorapaxar, and low-dose
rivoroxaban combined with aspirin to prevent progression
of lower extremity atherosclerosis were also conducted in
patients with established symptomatic PAD or other cardiovascular disease, and results may not apply to people with
asymptomatic PAD who do not have clinically evident coronary or cerebrovascular disease.10
Third, evidence suggests that effective preventive therapies for patients with PAD may differ according to the presence vs absence of ischemic leg symptoms. Specifically, antithrombotic therapy did not reduce cardiovascular event rates
in people with PAD who were asymptomatic, whereas clopidogrel, with or without aspirin, reduced cardiovascular event
rates in patients with either symptomatic PAD or other symptomatic atherosclerotic disease.10
Fourth, although asymptomatic PAD is associated with significant functional impairment and functional decline,6-8 limited data exist regarding interventions that improve walking
performance in people with PAD who are asymptomatic. The
recent Centers for Medicare & Medicaid Services decision to
cover supervised exercise for PAD specifies that coverage applies to patients with PAD who have symptoms.
Two randomized trials demonstrated that aspirin did
not prevent cardiovascular events in people with asymptomatic PAD.11,12 For example, in 1 randomized trial, 28 980
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asymptomatic men and women aged 50 to 75 years were
screened with the ABI. The 3350 participants found to
have an ABI less than 0.95 were randomized to receive
either 100 mg of daily aspirin or placebo control. At 8.2-year
follow-up, there was no difference in the primary end point
of fatal or nonfatal coronary events, stroke, or revascularization (13.7 events vs 13.3 events per 1000 person-years).11
These findings were consistent with another randomized
trial of 1278 asymptomatic people with diabetes mellitus
and a low ABI.12
An observational study in primary care medical practices from Catalonia reported that statin prescription in
2740 patients with asymptomatic PAD and no symptomatic
cardiovascular disease was associated with lower cardiovascular event rates and all-cause mortality, compared with
2740 propensity-matched patients not started on statins
(201/2740 [7.3%] vs 245/2740 [8.9%] for cardiovascular
events and 263/2740 [9.6%] vs 316/2740 [11.5%] for allcause mortality). 13 However, 72% of the patients in this
study had a history of diabetes mellitus and already qualified for statin therapy even before the ABI measurement.
Evidence suggests that the number of asymptomatic people
with a low ABI and no other indication for cholesterollowering therapy is small.13,14
PAD is frequently undiagnosed, but many patients with
undiagnosed PAD have exertional leg symptoms. One study
tested 6979 patients from 350 primary care medical practices
across the United States with the ABI. Included patients were
either 70 years and older or aged 50 to 69 years with history
of diabetes or stroke. Of the 6979 patients, 1865 (29%) had an
ABI less than 0.90, including 823 without previously diagnosed PAD.14 Of these previously undiagnosed patients with
PAD, 42% had exertional leg symptoms that were atypical for
claudication and 5% had classic symptoms of claudication.
Even among patients with PAD reporting no leg symptoms,
40% developed ischemic leg symptoms during a 6-minute
walk test.7
The following additional considerations should be
noted. First, a recent cost-effectiveness analysis identified a
cost-effectiveness ratio of $24 092 to $88 758 per qualityadjusted life-year for 1-time ABI screening.15 However, this
model assumed a 50% reduction in cardiovascular event
rates, for which there is not definitive evidence for people
who are asymptomatic and have an ABI less than 0.90. Second, given the relatively small number of asymptomatic
people with an ABI less than 0.90 who do not already have
another indication for cardiovascular preventive therapy
and the relatively small number of cardiovascular events in
these individuals,11,13,14 a large expensive trial would be necessary to definitively test the utility of ABI screening in
asymptomatic people. Third, the ABI is important for diagnosing nonspecific leg symptoms, common in older people
at risk for PAD who frequently have comorbidities such as
spinal stenosis, arthritis, and neuropathy that contribute to
leg symptoms. But the USPSTF recommendation does not
apply to these people.
The conclusions of the USPSTF should not be misconstrued as a determination that PAD is not common, clinically
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important, or associated with significant adverse outcomes.
Further research is needed to identify therapies that improve
functional performance and prevent cardiovascular events in
asymptomatic people with an ABI less than 0.90, which could

ARTICLE INFORMATION
Author Affiliations: Department of Medicine and
Preventive Medicine, Northwestern University
Feinberg School of Medicine, Chicago, Illinois
(McDermott); Senior Editor, JAMA (McDermott);
Department of Family Medicine and Preventive
Health, University of California, San Diego,
La Jolla (Criqui).
Corresponding Author: Mary M. McDermott, MD,
Department of Medicine and Preventive
Medicine, Northwestern University Feinberg
School of Medicine, 750 N Lake Shore Dr,
10th Floor, Chicago, IL 60611-6419
(mdm608@northwestern.edu).
Conflict of Interest Disclosures: The authors have
completed and submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest.
Dr McDermott reported receiving grant support
from the National Heart, Lung, and Blood Institute,
National Institute on Aging, Novartis, Regeneron,
and the Patient-Centered Outcomes Research
Institute and receiving supplied therapy for clinical
trials from Hershey’s, Reserveage, and ViroMed.
Dr Criqui reported no disclosures.
REFERENCES
1. Fowkes FG, Rudan D, Rudan I, et al. Comparison
of global estimates of prevalence and risk factors
for peripheral artery disease in 2000 and 2010:
a systematic review and analysis. Lancet. 2013;382
(9901):1329-1340. doi:10.1016/S0140-6736(13)
61249-0
2. Gerhard-Herman MD, Gornik HL, Barrett C, et al.
2016 AHA/ACC Guideline on the management of
patients with lower extremity peripheral artery
disease: a report of the American College of
Cardiology/American Heart Association Task Force

jama.com

provide sufficient evidence to support ABI screening in asymptomatic people. Until then, a careful history to identify ischemic leg symptoms in older people is likely to significantly improve PAD detection and treatment.

on Clinical Practice Guidelines. Circulation. 2017;135
(12):e726-e779. doi:10.1161/CIR
.0000000000000471
3. McDermott MM, Ferrucci L, Tian L, et al. Effect
of granulocyte-macrophage colony-stimulating
factor with or without supervised exercise on
walking performance in patients with peripheral
artery disease: the PROPEL randomized clinical
trial. JAMA. 2017;318(21):2089-2098. doi:10.1001
/jama.2017.17437
4. Lijmer JG, Hunink MG, van den Dungen JJ,
Loonstra J, Smit AJ. ROC analysis of noninvasive
tests for peripheral arterial disease. Ultrasound Med
Biol. 1996;22(4):391-398. doi:10.1016/0301-5629
(96)00036-1
5. Fowkes FG, Murray GD, Butcher I, et al; Ankle
Brachial Index Collaboration. Ankle brachial index
combined with Framingham Risk Score to predict
cardiovascular events and mortality:
a meta-analysis. JAMA. 2008;300(2):197-208.
doi:10.1001/jama.300.2.197
6. McDermott MM, Liu K, Greenland P, et al.
Functional decline in peripheral arterial disease:
associations with the ankle brachial index and
leg symptoms. JAMA. 2004;292(4):453-461.
doi:10.1001/jama.292.4.453
7. McDermott MM, Greenland P, Liu K, et al. Leg
symptoms in peripheral arterial disease: associated
clinical characteristics and functional impairment.
JAMA. 2001;286(13):1599-1606. doi:10.1001/jama
.286.13.1599
8. McDermott MM. Lower extremity
manifestations of peripheral artery disease:
the pathophysiologic and functional implications
of leg ischemia. Circ Res. 2015;116(9):1540-1550.
doi:10.1161/CIRCRESAHA.114.303517
9. US Preventive Services Task Force. Screening for
peripheral artery disease and cardiovascular disease

risk assessment with the ankle-brachial index: US
Preventive Services Task Force recommendation
statement [published July 10, 2018]. JAMA.
doi:10.1001/jama.2018.8357
10. Hess CN, Hiatt WR. Antithrombotic therapy for
peripheral artery disease in 2018. JAMA. 2018;319
(22):2329-2330. doi:10.1001/jama.2018.5422
11. Fowkes FGR, Price JF, Stewart MCW, et al;
Aspirin for Asymptomatic Atherosclerosis Trialists.
Aspirin for prevention of cardiovascular events
in a general population screened for a low ankle
brachial index: a randomized controlled trial. JAMA.
2010;303(9):841-848. doi:10.1001/jama.2010.221
12. Belch J, MacCuish A, Campbell I, et al;
Prevention of Progression of Arterial Disease
and Diabetes Study Group; Diabetes Registry
Group; Royal College of Physicians Edinburgh.
The Prevention of Progression of Arterial Disease
and Diabetes (POPADAD) trial: factorial randomised
placebo controlled trial of aspirin and antioxidants
in patients with diabetes and asymptomatic
peripheral arterial disease. BMJ. 2008;337:a1840.
doi:10.1136/bmj.a1840
13. Ramos R, García-Gil M, Comas-Cufí M, et al.
Statins for prevention of cardiovascular events in
a low-risk population with low ankle brachial index.
J Am Coll Cardiol. 2016;67(6):630-640. doi:10.1016
/j.jacc.2015.11.052
14. Hirsch AT, Criqui MH, Treat-Jacobson D, et al.
Peripheral arterial disease detection, awareness,
and treatment in primary care. JAMA. 2001;286(11):
1317-1324. doi:10.1001/jama.286.11.1317
15. Itoga NK, Minami HR, Chelvakumar M, et al.
Cost-effectiveness analysis of asymptomatic
peripheral artery disease screening with the ABI
test. Vasc Med. 2018;23(2):97-106. doi:10.1177
/1358863X17745371

(Reprinted) JAMA July 10, 2018 Volume 320, Number 2

© 2018 American Medical Association. All rights reserved.

Downloaded From: by Kevin Rosteing on 08/03/2018

145

