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Preamble

Since 1980, the American College of Cardiology (A@8d American Heart Association (AHA) have
translated scientific evidence into clinical preetguidelines with recommendations to improve caicular
health. These guidelines, based on systematic ietiocevaluate and classify evidence, provide aegstone
of quality cardiovascular care.

In response to reports from the Institute of Meathof1, 2) and a mandate to evaluate new knowledge
and maintain relevance at the point of care, th€ EIA Task Force on Clinical Practice Guidelinesgk
Force) modified its methodology (3-5). The relatibips among guidelines, data standards, approjpsate
criteria, and performance measures are addressedtare (5).

Intended Use

Practice guidelines provide recommendations apmlcen patients with or at risk of developing cardiscular
disease. The focus is on medical practice in thiiedrStates, but guidelines developed in collabmnawith
other organizations may have a broader targeto@ifih guidelines may be used to inform regulatorgayer
decisions, the intent is to improve quality of caral align with patients’ interests. Guidelinesiatended to
define practices meeting the needs of patientsast,nbut not all, circumstances, and should ndaoepclinical
judgment. Guidelines are reviewed annually by taskTForce and are official policy of the ACC andAH
Each guideline is considered current until it islated, revised, or superseded by published addstadaements
of clarification, focused updates, or revised fakt guidelines. To ensure that guidelines remaiment, new
data are reviewed biannually to determine whetbesmmendations should be modified. In general, full

revisions are posted in 5-year cycles (3-6).

Modernization

Processes have evolved to support the evolutigidilines as “living documents” that can be dyreaity
updated. This process delineates a recommendatiaidiress a specific clinical question, followedcbycise
text (ideally <250 words) and hyperlinked to supiyerevidence. This approach accommodates timetreonis
on busy clinicians and facilitates easier accessdommendations via electronic search engineotret

evolving technology.

Evidence Review

Writing committee members review the literaturejghethe quality of evidence for or against partiruksts,
treatments, or procedures; and estimate expectdthtwitcomes. In developing recommendations, ity
committee uses evidence-based methodologies thékaed on all available data (3-7). Literaturectess

focus on randomized controlled trials (RCTs) babahclude registries, nonrandomized comparative an

© 2016 by the American Heart Association, Inc. &mgerican College of Cardiology Foundation 4
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descriptive studies, case series, cohort studistersatic reviews, and expert opinion. Only sekbcégerences
are cited.

The Task Force recognizes the need for objectigendent Evidence Review Committees (ERCS)
that include methodologists, epidemiologists, clams, and biostatisticians who systematically syrabstract,
and assess the evidence to address systematiw iguéstions posed in the PICOTS format (P=poputatio
I=intervention, C=comparator, O=outcome, T=timiBgsetting) (2, 4-6). Practical considerations,uduig
time and resource constraints, limit the ERCs idence that is relevant to key clinical questiond kends
itself to systematic review and analysis that caifdct the strength of corresponding recommendatio
Recommendations developed by the writing committethe basis of the systematic review are marR&d “

Guideline-Directed Management and Treatment

The term “guideline-directed management and theér@@BMT) refers to care defined mainly by ACC/AHA
Class | recommendations. For these and all recometkdrug treatment regimens, the reader shouldroonf
dosage with product insert material and carefulglgate for contraindications and interactions.

Recommendations are limited to treatments, drugsdavices approved for clinical use in the Unikaktes.

Class of Recommendation and Level of Evidence

The Class of Recommendation (COR; i.e., the stheafithe recommendation) encompasses the antidipate
magnitude and certainty of benefit in proportiomisk. The Level of Evidence (LOE) rates evidengpporting
the effect of the intervention on the basis ofttpe, quality, quantity, and consistency of daterfrclinical
trials and other reports (Table 1) (3-5). Unlesgnwise stated, recommendations are sequenced Rya@@®
then by LOE. Where comparative data exist, prefesteategies take precedence. When >1 drug, syraieg
therapy exists within the same COR and LOE andongparative data are available, options are listed

alphabetically.

Relationships With Industry and Other Entities

The ACC and AHA sponsor the guidelines without careial support, and members volunteer their tinfe T
Task Force zealously avoids actual, potential,epcgived conflicts of interest that might ariseotigh
relationships with industry or other entities (RWAJI writing committee members and reviewers aguired

to disclose current industry relationships or peasinterests, from 12 months before initiatiorthaf writing
effort. Management of RWI involves selecting a bakd writing committee and assuring that the céuaidt a
majority of committee members have no relevant R¥ipendix 1). Members are restricted with regard to
writing or voting on sections to which their RWI@p. For transparency, members’ comprehensive akisce

information is available onlinén{tp://jaccjacc.acc.org/Clinical Document/2016 LHEPASuideline RWI.pdf

Comprehensive disclosure information for the TagikcE is also available at

© 2016 by the American Heart Association, Inc. &mgerican College of Cardiology Foundation
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http://www.acc.org/quidelines/about-guidelines-afidical-documents/quidelines-and-documents-taske®

The Task Force strives to avoid bias by selectipges from a broad array of backgrounds represgnti
different geographic regions, sexes, ethnicitieglliectual perspectives/biases, and scopes aotalipractice,
and by inviting organizations and professional sties with related interests and expertise to gipette as

partners or collaborators.

Individualizing Care in Patients With Associated Caditions and Comorbidities

Managing patients with multiple conditions can benplex, especially when recommendations applictble
coexisting illnesses are discordant or interac{8)gThe guidelines are intended to define prastiveeting the
needs of patients in most, but not all, circumstan®he recommendations should not replace clipidgiment.

Clinical Implementation

Management in accordance with guideline recommémtiats effective only when followed. Adherence to
recommendations can be enhanced by shared denisiking between clinicians and patients, with patien
engagement in selecting interventions on the ldsiglividual values, preferences, and associabeditions
and comorbidities. Consequently, circumstances aniag in which deviations from these guidelines are

appropriate.

Jonathan L. Halperin, MD, FACC, FAHA
Chair, ACC/AHA Task Force on Clinical Practice Guideline

© 2016 by the American Heart Association, Inc. &mgerican College of Cardiology Foundation
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Table 1. Applying Class of Recommendation and Levelf Evidence to Clinical Strategies, Interventions,
Treatments, or Diagnostic Testing in Patient Care{Updated August 2015)

CLASS (STRENGTH) OF RECOMMENDATION LEVEL (QUALITY) OF EVIDENCE$
CLASS | (STRONG) Benefit >>> Risk LEVELA

- P -

LEVEL B-NR (Nonrandomized)
Suggested phrases for writing recommendations:
= |5 reasonable
= Can be useful/effective/beneficial
m Comparative-Effectiveness Phrasest:
o Treatment/strategy A is probably recommended/indicated in
preference to treatment B
o It is reasonable to choose treatment A
over treatment B

CLASS IIh (WEAK)

CLASS IlI: No Benefit (MODERATE) Benefit = Risk COR and LOE are determined independently (any COR may be paired with any LOE).

(Generally, LOE A or B use only) . ) . o
A recommendation with LOE C does not imply that the recommendation is weak. Many

important clinical questions addressed in guidelines do not lend themselves to clinical

trials. Although RCTs are unavailable, there may be a very clear clinical consensus that

a particular test or therapy is useful or effective.

* The outcome or result of the intervention should be specified (an improved clinical
outcome or i d diagnostic or incremental prognostic information).

. - 1 For comparative-effectiveness recommendations (COR | and lla; LOE A and B only),
CLASS Ill: Harm (STRONG) Risk > Benefit

studies that support the use of comparator verbs should involve direct comparisons

of the treatments or strategies being evaluated.

1} The method of assessing quality is evolving, including the application of standardized,
widely used, and preferably validated evidence grading tools; and for systematic reviews,
the incorporation of an Evidence Review Committee.

COR indicates Class of Recommendation; EQ, expert opinion; LD, limited data; LOE, Level
of Evidence; NR, nonrandomized; R, randomized; and RCT, randomized controlled trial.

© 2016 by the American Heart Association, Inc. &mgerican College of Cardiology Foundation
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1. Introduction

1.1. Methodology and Evidence Review

The recommendations listed in this guideline ateswever possible, evidence based. An initial extens
evidence review, which included literature deriviemn research involving human subjects, publisimed i
English, and indexed in MEDLINE (through PubMedMEBASE, the Cochrane Library, the Agency for
Healthcare Research and Quality, and other seléetiatbases relevant to this guideline, was condfoben
January through September 2015. Key search woctigdied but were not limited to the followingcute limb
ischemia, angioplasty, ankle-brachial index, anticoagulation, antiplatelet therapy, atypical leg symptoms, blood
pressure lowering/hypertension, bypass graft/bypass grafting/surgical bypass, cilostazol,
claudication/intermittent claudication, critical limb ischemia/severe limb ischemia, diabetes, diagnostic testing,
endovascular therapy, exercise rehabilitation/exer cise therapy/exer cise training/supervised exercise, lower
extremity/foot wound/ulcer, peripheral artery disease/peripheral arterial disease/peripheral vascular
disease/lower extremity arterial disease, smoking/smoking cessation, statin, stenting, andvascular surgery.
Additional relevant studies published through Seyter 2016, during the guideline writing process;ensdso
considered by the writing committee, and addeth¢oelvidence tables when appropriate. The finalesxd
tables included in the Online Data Supplement

(http://jaccjacc.acc.org/Clinical Document/2016 LEPMata Supplement.pdéummarize the evidence

utilized by the writing committee to formulate reamendations. Additionally, the writing committeimved
documents related to lower extremity peripherargrtlisease (PAD) previously published by the A@G a
AHA (9, 10). References selected and publishetdisndocument are representative and not all-inotusi
As stated in the Preamble, the ACC/AHA guidelinghodology provides for commissioning an
independent ERC to address systematic review gussPICOTS format) to inform recommendations
developed by the writing committee. All other gdide recommendations (not based on the systeneatiew
questions) were also subjected to an extensivere@review process. For this guideline, the wgitin
committee in conjunction with the Task Force andCEBhair identified the following systematic review
questions: 1) Is antiplatelet therapy beneficialgieevention of cardiovascular events in the patiath
symptomatic or asymptomatic lower extremity PADY®)at is the effect of revascularization, compaséti
optimal medical therapy and exercise training,wnrcfional outcome and quality of life (QoL) amoraipnts
with claudication? Each question has been the subfeecently published, systematic evidence nesi€l1-
13). The quality of these evidence reviews wasaiped by the ACC/AHA methodologist and a vendor
contracted to support this process (Doctor Evid¢Beata Monica, CA]). Few substantive randomized or
nonrandomized studies had been published aftarttielate of the literature searches used for tiséirx

© 2016 by the American Heart Association, Inc. &mgerican College of Cardiology Foundation
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evidence reviews, so the ERC concluded that ndiaddl systematic review was necessary to additeer f
these critical questions.

A third systematic review question was then idésdif 3) Is one revascularization strategy
(endovascular or surgical) associated with imprasaadiovascular and limb-related outcomes in p&tiwiith
critical limb ischemia (CLI)? This question hadatseen the subject of a high-quality systematicerethat
synthesized evidence from observational data arRiGih (14); additional RCTs addressing this questian
ongoing (15-17). The writing committee and the TBskce decided to expand the survey to include more
relevant randomized and observational studies.Basevaluation of this additional evidence the EfReCided
that further systematic review was not neededftwriim the writing committee on this question. Hertbe, ERC
and writing committee concluded that available exysdtic reviews could be used to inform the develemtrof
recommendations addressing each of the 3 systersatéwv questions specified above. The memberseof t
Task Force and writing committee thank the membétkse ERC that began this process and their wgitiess
to participate in this volunteer effort. They induAruna Pradhan, MD, MPH (ERC Chair); Natalie B5/aviD;
Peter Henke, MD; Dharam J. Kumbhani, MD, SM, FA@@&¢ Tamar Polonsky, MD.

1.2. Organization of the Writing Committee

The writing committee consisted of clinicians, indihg noninvasive and interventional cardiologistercise
physiologists, internists, interventional radioktgi vascular nurses, vascular medicine speciadistsvascular
surgeons, as well as clinical researchers in tid &f vascular disease, a nurse (in the role tépia
representative), and members with experience iteeiology and/or health services research. Thengrit
committee included representatives from the ACCAIHé&, American Association of Cardiovascular and
Pulmonary Rehabilitation, Inter-Society Consensugtfe Management of Peripheral Arterial Diseasejely
for Cardiovascular Angiography and Interventionsi&ty for Clinical Vascular Surgery, Society of
Interventional Radiology, Society for Vascular Mede, Society for Vascular Nursing, Society for ®alsr
Surgery, and Vascular and Endovascular Surgerye8oci

1.3. Document Review and Approval

This document was reviewed by 2 official reviewaosninated by the ACC and AHA; 1 to 2 reviewers each
from the American Assaciation of Cardiovascular 8utimonary Rehabilitation, Inter-Society Conserfsus
the Management of Peripheral Arterial Disease,&pdor Cardiovascular Angiography and Intervengion
Society for Clinical Vascular Surgery, Society nfdrventional Radiology, Society for Vascular Méakg
Society for Vascular Nursing, Society for Vascuarrgery, and Vascular and Endovascular Surgerye8oci
and 16 additional individual content reviewers. iResers’ RWI information was distributed to the g

committee and is published in this document (Appe2jl
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This document was approved for publication by theegning bodies of the ACC and the AHA and
endorsed by the American Association of Cardiovias@and Pulmonary Rehabilitation, Inter-Society
Consensus for the Management of Peripheral ArtBiis¢ase, Society for Cardiovascular Angiography an
Interventions, Society for Clinical Vascular SungeBociety of Interventional Radiology, Society ¥ascular
Medicine, Society for Vascular Nursing, Society Yascular Surgery, and Vascular and Endovasculayeby
Society.

1.4. Scope of Guideline

Lower extremity PAD is a common cardiovascular d@ésethat is estimated to affect approximately Slbom
Americans above the age of 40 years and is assdaidth significant morbidity, mortality, and QoL
impairment (18). It has been estimated that 202anipeople worldwide have PAD (19). The purposéhis
document is to provide a contemporary guidelinedfagnosis and management of patients with lower
extremity PAD. This document supersedes recommiamatelated to lower extremity PAD in the “ACC/AHA
2005 Guidelines for the Management of Patients \Wétipheral Arterial Disease” (9) and the “2011
ACCF/AHA Focused Update of the Guideline for therfdgement of Patients With Peripheral Artery Diskase
(10). The scope of this guideline is limited toeattsclerotic disease of the lower extremity arte(RAD) and
includes disease of the aortoiliac, femoropopljtantl infrapopliteal arterial segments. It doesatiress
nonatherosclerotic causes of lower extremity atelisease, such as vasculitis, fibromuscular cgsa)
physiological entrapment syndromes, cystic adviehtiisease, and other entities. Future guidelividsaddress
aneurysmal disease of the abdominal aorta and lextezmity arteries and diseases of the renal aesknteric
arteries.

In developing the “2016 AHA/ACC Guideline on the Mayement of Patients With Lower Extremity
Peripheral Artery Disease,” the writing committegiewed the evidence to support recommendatiotigein
relevant ACC/AHA guidelines noted in Table 2 anfirafs the ongoing validity of the related
recommendations, thus obviating the need to repeésting guideline recommendations in the current
guideline. Table 2 also contains a list of othateghents that may be of interest to the readeleTaimcludes
definitions for PAD key terms used throughout thégline.

© 2016 by the American Heart Association, Inc. &mgerican College of Cardiology Foundation 10
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Table 2. Important Guideline Policy

Publication Year

Title Organization (Reference)

ACC/AHA Guideline policy relevant to the managemenbf lower extremity PAD

Duration of dual-antiplatelet therapy in patienihweoronary artery

disease ACC/AHA 2016 (20)
Perloper.atlve cardloyascular evaluation and manageof patients ACC/AHA 2014 (21)
undergoing noncardiac surgery

Lifestyle management to reduce cardiovascular risk AHA/ACC 2013 (22)
Assessment of cardiovascular risk ACC/AHA 2013 (23)
Blood cholesterol to reduce atherosclerotic carasoular risk in ACC/AHA 2013 (24)
adults

Peripheral arterial disease (lower extremity, remasenteric, and ACC/AHA 2005 (9) and

abdominal aortic) 2011 (10)

Secondary prevention and risk-reduction therapy#drents with

coronary and other atherosclerotic vascular disease AHAACT 2011 (25)
Other related publications

Atherosclerotic occlusive disease of the loweresxities guideline sSVS 2015 (26)

Measurement and interpretation of the ankle-braamikex AHA 2012 (27)

Cardiac dlsgase eva]uanon and management amongykahd liver AHA/ACC 2012 (28)

transplantation candidates

Lr:}:gtszslve glycemic control and the prevention oflcavascular ADA/ACC/AHA 2009 (29)

Idrglgzgez’a vaccination as secondary prevention &odiovascular AHA/ACC 2006 (30)

Indications for renal arteriography at the timecofonary AHA/CLCD/CVRI/ 2006 (31)

arteriography KCVD

Seventh Report of the Joint National Committee mvention,

Detection, Evaluation, and Treatment of High Bl&trdssure (JNC NHLBI 2003 (32)

7)*

*A revision to the current document is being pregkwith publication expected in 2017. The neveti$l expected to be
“ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Giideline for the Detection, Evaluation,
Prevention and Management of High Blood Pressure”.

AAPA indicatesAmerican Academy of Physician Assistants; ABC, Asation of Black Cardiologists; ACC, American
College of Cardiology; ACPM, American College oERentive Medicine; ADA, American Diabetes AssodatiAGS,
American Geriatrics Society; AHA, American Heartsasiation; APhA American Pharmacists Association; ASH,
American Society of Hypertension; ASPA&nerican Society for Preventive Cardiology; CLCu®cil on Clinical
Cardiology; CVRI, Council on Cardiovascular Radgjand Intervention; KCVD, Council on Kidney in @asvascular
Disease; NHLBI, National Heart, Lung, and Bloodtituse; NMA, National Medical Association; PAD, peripheral ayter
disease; PCNAPreventive Cardiovascular Nurses Association; anfl, Society for Vascular Surgery.
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Table 3. Definition of PAD Key Terms

Term

Definition

Claudication

Fatigue, discomfort, cramping, or pain of vascalagin in the muscles of the lower
extremities that is consistently induced by exereisd consistently relieved by rest
(within 10 min).

Acute limb ischemia (ALI)

Acute (<2 wk), severe hypoperfusion of the limbrettéerized by these features: paif
pallor, pulselessness, poikilothermia (cold), pdresias, and paralysis.
¢ One of these categories of ALl is assigned (Sedi®n
I Viable—Limb is not immediately threatened; no sepdoss; no muscle
weakness; audible arterial and venous Doppler.
I. Threatened—Mild-to-moderate sensory or motor loss;dible arterial
Doppler; audible venous Doppler; may be furtheid#id into lla
(marginally threatened) or llb (immediately threwd).
1. Irreversible—Major tissue loss or permanent neaage inevitable;
profound sensory loss, anesthetic; profound musekkness or paralysi
(rigor); inaudible arterial and venous Doppler (33).

Tissue loss

Type of tissue loss:
¢ Minor—nonhealing ulcer, focal gangrene with diffysedal ischemia.
« Major—extending above transmetatarsal level; fumal foot no longer
salvageable (33).

Critical limb ischemia (CLI)

A condition characterized by chronie(wk) ischemic rest pain, nonhealing
wound/ulcers, or gangrene in 1 or both legs attable to objectively proven arterial
occlusive disease.
e The diagnosis of CLI is a constellation of both gyams and signs. Arterial
disease can be proved objectively with ABI, TBIPG, or skin perfusion

pressure. Supplementary parameters, such as absokie and toe pressures apd

pulse volume recordings, may also be used to agsesgnificant arterial

occlusive disease. However, a very low ABI or TBEed not necessarily mean the

patient has CLI. The term CLI implies chronicitydais to be distinguished from
ALl (35).

In-line blood flow

Direct arterial flow to the foot, excluding collatés.

Functional status

Patient’s ability to perform normal daily activisieequired to meet basic needs, fulfil
usual roles, and maintain health and well-beinglkitig ability is a component of
functional status.

Nonviable limb

Condition of extremity (or portion of extremity) imhich loss of motor function,
neurological function, and tissue integrity canbetrestored with treatment.

Salvageable limb

Condition of extremity with potential to secure lvility and preserve motor function tp

the weight-bearing portion of the foot if treated.

Structured exercise program

Planned program that provides individualized recandations for type, frequency,
intensity, and duration of exercise.

* Program provides recommendations for exercise pesgwn to assure that the
body is consistently challenged to increase exelciensity and levels as
functional status improves over time.

» There are 2 types of structured exercise programdtients with PAD:

1. Supervised exercise program
2. Structured community- or home-based exercise progra

Supervised exercise program

Structured exercise program that takes place wsaital or outpatient facility in which
intermittent walking exercise is used as the treatnmodality.

e Program can be standalone or can be made availéhie a cardiac
rehabilitation program.

« Program is directly supervised by qualified heatiecprovider(s).

* Training is performed for a minimum of 30 to 45 npier session, in sessions
performed at least 3 times/wk for a minimum of 1R (86-46) Patients may not
initially achieve these targets, and a treatmeat oto progress to these levels
over time.

e Training involves intermittent bouts of walking trmoderate-to-maximum

© 2016 by the American Heart Association, Inc. &mgerican College of Cardiology Foundation
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Term

Definition

claudication, alternating with periods of rest.
« Warm-up and cool-down periods precede and folloghesssion of walking.

Structured community- or home
based exercise program

-Structured exercise program that takes place ipéngonal setting of the patient rather
than in a clinical setting (41, 47-51).
e Program is self-directed with the guidance of lealte providers who prescribe
an exercise regimen similar to that of a supervigedram.
« Patient counseling ensures that patients understawdo begin the program,
how to maintain the program, and how to progresdifficulty of the walking
(by increasing distance or speed).
« Program may incorporate behavioral change techejgueh as health coaching
and/or use of activity monitors.

Emergency versus urgent

« An emergency procedure is one in which life or limb is threatérfethe patient is
not in the operating room or interventional suitel/ar where there is time for ng
or very limited clinical evaluation, typically wiith <6 h.

¢ Anurgent procedure is one in which there may be time flomaed clinical
evaluation, usually when life or limb is threaterifetthe patient is not in the
operating room or interventional suite, typicalgtlveen 6 and 24 h.

Interdisciplinary care team

A team of professionals representing differentigigees to assist in the evaluation and
management of the patient with PAD.
< For the care of patients with CLI, the interdisiipty care team should include
individuals who are skilled in endovascular revéagzation, surgical
revascularization, wound healing therapies and$oaogery, and medical
evaluation and care.
« Interdisciplinary care team members may include:

o Vascular medical and surgical specialists (i.escubar medicine,
vascular surgery, interventional radiology, intemi@nal cardiology)
Nurses
Orthopedic surgeons and podiatrists
Endocrinologists
Internal medicine specialists
Infectious disease specialists
Radiology and vascular imaging specialists
Physical medicine and rehabilitation clinicians
Orthotics and prosthetics specialists
Social workers
Exercise physiologists
Physical and occupational therapists
Nutritionists/dieticians

OO0 O0OO0O0OO0OO0OO0O0OO0OOo

o

Cardiovascular ischemic events

Acute coronary syndrome (acute MI, unstable angistadke, or cardiovascular death.

Limb-related events

Worsening claudication, new CLI, new lower extrgmévascularization, or new
ischemic amputation.

ABI indicates ankle-brachial index; ALI, acute lingchemia; CLI, critical limb ischemia; MI, myocaatlinfarction; PAD,
peripheral artery disease; TBI, toe-brachial indexd TcP®, transcutaneous oxygen pressure.
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2. Clinical Assessment for PAD
Evaluating the patient for PAD begins with the idat history, review of systems, and physical exation.

2.1. History and Physical Examination: Recommendations

Recommendations for History and Physical Examinatio

COR LOE

Recommendations

B-NR

Patients at increasedrisk of PAD (Table 4) should undergoa comprehensive
medical history and a review of symptoms to asseiw exertional leg
symptoms, including claudication or other walking mpairment, ischemic
rest pain, and nonhealing wounds (52-57).

See Online Data
Supplement 1.

The symptoms and signs of PAD are variable. Patieith PAD may
experience the classic symptom of claudication ay present with advanced
disease, including CLI. Studies have demonstrdtatthe majority of patients
with confirmed PAD do not have typical claudicatiut have other non—joint-
related limb symptoms or are asymptomatic (53, AB)pical lower extremity
symptoms related to PAD may include pain or disavtthat begins at rest but
worsens with exertion, pain or discomfort that doesstop an individual from
walking, and pain or discomfort that begins witleron but is not alleviated
within 10 minutes of rest (54). Patients with PABondo not have typical
claudication but have other leg symptoms, or wheoaagymptomatic, have beer
shown to have functional impairment comparableatignts with claudication
(54). Thus, all patients at increased risk of PADWd be asked not only about
claudication but also about other exertional noimtjeelated limb symptoms an
perceived walking impairment.

o

B-NR

Patients at increased risk of PAD (Table 4) shouldndergo vascular
examination, including palpation of lower extremity pulses (i.e., femoral,
popliteal, dorsalis pedis, and posterior tibial), ascultation for femoral
bruits, and inspection of the legs and feet (56, 589).

See Online Data

Supplements 1 and 2.

A thorough lower extremity vascular examination aaceful inspection ohe
legs and feet are important components of thecelirdssessment for PAD. To
perform a thorough examination, legs and feet saenéned with lower garment
(pants/skirt, shoes, and socks) removed. Examiméitidings suggestive of
PAD are shown in Table 5. Lower extremity pulsesusth be assessed and rate
as follows: 0, absent; 1, diminished; 2, normal3obounding. Reproducibility
of pulse assessment is better for detection of abversus absent pulse than fq
normal versus diminished pulse (56). Absence ofithrsalis pedis pulse is less
accurate for diagnosis of PAD than is absenceeptisterior tibial pulse
because the dorsalis pedis pulse can be abseraomirgtion in a significant
percentage of healthy patients (56, 58). The prEsefimultiple abnormal
physical findings (i.e., multiple pulse abnormalj bruits) increases the
likelihood of confirmed PAD (56, 58, 59). Abnorniysical findings, such as
pulse abnormality, require confirmation with the&ligabrachial index (ABI) to
establish the diagnosis of PAD. Similarly, an ejimormal pulse examination

[72)

D
o

[<3)
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See Online Data

and absence of bruits decreases the likelihoodmfirmmec PAD (56, 58. The
presence of nonhealing lower extremity wounds rmeag Bign of CLI. Findings
of cool or discolored skin and delayed capillarijlirare not reliable for PAD
diagnosis (56). To confirm the diagnosis of PADn@imal physical examinatio
findings must be confirmed with diagnostic test{Sgction 3), generally with
the ABI as the initial test.

B-NR

Patients with PAD should undergo noninvasive bloogressure
measurement in both arms at least once during thenitial assessment (60-
62).

Supplement 1

An intet-arm blood pressure differenof >15 to20 mm Hg is abnormal ar
suggestive of subclavian (or innominate) arterpasés. Patients with PAD are
at increased risk of subclavian artery stenosis6@0 Measuring blood pressur
in both arms identifies the arm with the highesttalc pressure, a requirement
for accurate measurement of the ABI (27). Iderdtfion of unequal blood
pressures in the arms also allows for more acconatsurement of blood
pressure in the treatment of hypertension (i.eqQdlpressure is taken at the ar
with higher measurements). Although a differencarm systolic pressures of
>15 to 20 mm Hg suggests subclavian (or innomiret&)yy stenosis, in the
absence of symptoms (e.g., arm claudication or symp of vertebral artery

1)

steal), no further imaging or intervention is watead.

Table 4. Patients at Increased Risk of PAD

* Age>65y

» Age 50-64 y, with risk factors for atherosclerdgig., diabetes mellitus, history of smoking
hyperlipidemia, hypertension) or family historyAD (63)
« Age <50y, with diabetes mellitus and 1 additionsk factor for atherosclerosis

« Individuals with known atherosclerotic diseasenother vascular bed (e.g., coronary, carotid,

subclavian, renal, mesenteric artery stenosis %A

AAA indicates abdominal aortic aneurysm; PAD, pkepl artery disease.

Table 5. History and/or Physical Examination Findirgs Suggestive of PAD

History

« Other norjoint-related exertional lower extremity symptomst(typical of claudication)
« Impaired walking function
* Ischemic rest pain
Physical Examination
< Abnormal lower extremity pulse examination

Claudication

Vascular bruit

Nonhealing lower extremity wound
Lower extremity gangrene
Other suggestive lower extremity physical finditjgg., elevation pallor/dependent

rubor)

PAD indicates peripheral artery disease.
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3. Diagnostic Testing for the Patient With Suspected awer Extremity
PAD (Claudication or CLI)

3.1. Resting ABI for Diagnosing PAD: Recommendations

Recommendations for Resting ABI for Diagnosing PAD

COR LOE Recommendations

In patients with history or physical examination findings suggestive of PAD
B-NR | (Table 5), the resting ABI, with or without segmenal pressures and
waveforms, is recommended to establish the diagnegi64-69).

The resting ABI is obtained by measuring systolamHd pressres at the arm
(brachial arteries) and ankles (dorsalis pedispasterior tibial arteries) in the
supine position by using a Doppler device. The AB&ach leg is calculated by
dividing the higher of the dorsalis pedis or pdstetibial pressure by the highe
of the right or left arm blood pressure (27). Itigrats with a history or physical
examination suggestive of PAD, the ABI has goodbitgl as a first-line test in
the diagnosis of PAD, as shown by vascular imaghitl sensitivities ranging
from 68% to 84% and specificities from 84% to 9984-69). Segmental lower
extremity blood pressures and Doppler or plethyswagalgjic waveforms (pulse
volume recordings) can be used to localize anatsetments of disease (e.g.,
aortoiliac, femoropopliteal, infrapopliteal) (349,771).

Resting ABI results should be reported as abnormal(ABI <0.90), borderline
C-LD (ABI1 0.91-0.99), normal (1.00-1.40), or noncompreabte (ABI >1.40) (27,
67-69, 72).

Standardized reporting improves communication ant@aithcar providers.
Calculated ABI values should be recorded to 2 datptaces. Patients with AB|l
<0.90 are diagnosed with PAD (67-69). Those with ABI1 to 0.99 may
possibly have PAD and should undergo exercise &Big clinical suspicion of
PAD is significant (Tables 4 and 5) (73, 74). Valud..40 indicate that the
arteries were not able to be compressed, whicloig rommon among
individuals with diabetes mellitus and/or advancktbnic kidney disease. In the
setting of noncompressible ABI values, additiomahging can be used to
diagnose PAD if the clinical suspicion is signifitgFigures 1 and 2) (72).
These cutpoints for ABI interpretation have beesvimusly proposed and
represent a reasonable standardized categoriZ@{ijpn

~

See Online Data
Supplement 4.

See Online Data
Supplement 4.

In patients at increased risk of PAD (Table 4) butvithout history or
lla B-NR | physical examination findings suggestive of PAD (Tde 5), measurement of
the resting ABI is reasonable (54, 55, 75-97).

The ABI test is noninvasiv is simple to performrand has minimal riskimaking
it suitable for use in asymptomatic individualse\@ous studies have
demonstrated a significant prevalence of abnorasiling ABl among
asymptomatic patients with risk factors for PAD (39, 95). A significant body
‘of evidence demonstrates that patients with anralaioABI who are
asymptomatic have poorer cardiovascular morbidity mortality outcomes than
do patients with normal ABI (79-87). While therenis conclusive evidence that

See Online Data
Supplements 3 and 4
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aspirintreatment chans cardiovascular or limb outcomes in this populg, in
1 cohort study of 5,480 patients with asymptomB#®, statin treatment
improved cardiovascular outcomes (75-78, 96).

There is also evidence that asymptomatic patigittsa low resting ABI
have a poorer functional status and a more rapédafafunctional decline than
do patients with a normal ABI (54, 88-92). Althougfysical activity has been
shown to be associated with improvement in funetiatatus in patients with
asymptomatic PAD (93, 94), the benefit of restirBjl Aesting to identify
asymptomatic patients who are at increased rigiraftional decline and may
benefit from structured exercise programs remairigetdetermined.

B-NR

In patients not at increased risk of PAD (Table 4and without history or
physical examination findings suggestive of PAD (Tde 5), the ABI is not
recommended (95, 98).

See Online Data
Supplement 4.

The prevalence of PAD among individuals withouk fisctors for
atherosclerosis and who are <50 years of age isData from population-base
cohort studies have demonstrated a low prevaleama ¢ximately 1%) of
abnormal resting ABI among individuals <50 yearagé (95, 98). In the
NHANES (National Health and Nutrition Study), apxiroately 95% of
participants with an abnormal resting ABI had astel risk factor for
atherosclerosis (95). The yield of ABI testing amgounger, asymptomatic
individuals without risk factors for atherosclemis low, and these patients

should not be routinely tested for PAD (95, 98).

3.2. Physiological Testing: Recommendations

Recommendations for Physiological Testing

COR LOE

Recommendations

B-NR

Toe-brachial index (TBI) should bemeasuredto diagnose patients with
suspected PAD when the ABI is greater than 1.40 (729-102).

See Online Data
Supplement 5.

TBI is a noninvasive test that is useful to evaduar PAD in patents wit
noncompressible arteries, which cause an artifed@lation of the ABI (99, 100
102, 103). A TBKO0.70 is abnormal and diagnostic of PAD becauseitjital
arteries are rarely noncompressible (99-102, 103). Patients with
longstanding diabetes mellitus (72, 101) or advdmtgonic kidney disease
(106) have a high incidence of nhoncompressibleiageTherefore, TBI
assessment allows for the diagnosis of PAD in thasents with
noncompressible arteries who have history or playsixamination findings
suggestive of PAD (Figure 1).

B-NR

Patients with exertional nor—joint -related leg symptom: and normal or
borderline resting ABI (>0.90 and<1.40) should undergo exercise treadmill
ABI testing to evaluate for PAD (71, 74, 107-110).

See Online Data
Supplement 5

Exercise treadmill ABI testing is important to otijeely measure sympto
limitations and diagnose PAD (71, 74, 107-110js liseful in establishing the
diagnosis of lower extremity PAD in the symptomattitient when resting ABIS
are normal or borderline and to differentiate cleation from
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pseudoclaudication in individuals with exertioreg Isymptomslf the pos-
exercise treadmill ABI is normal, alternative causéleg pain are considered
(Table 6). If a treadmill is not available, the pedlantarflexion ABI test is a
reasonable alternative because the results canekdt with treadmill ABls
(Figure 1) (111).

lla

B-NR

In patients with PAD and an abnormal resting ABI (<0.90), exercise
treadmill ABI testing can be useful to objectivelyassess functional status
(71, 74, 107-110).

See Online Data
Supplement 5.

In patient with PAD, exercise treadmill ABI testincanobjectivelyasses
symptoms, measure change in ABI in response t@segrand assess function
status (71, 74, 107-110) (Figure 1). It can beulgefcorrelate exertional lower
extremity symptoms to a decline in ABI after tredltiexercise. Exercise
treadmill ABI testing can document the magnitudsyfiptom limitation in
patients with PAD and provide objective data ttreat demonstrate the safety o
exercise and help to individualize exercise predoms in patients with PAD
before initiation of a formal program of structumexkrcise training. Exercise
ABI may also be used to objectively measure thetfanal improvement
obtained in response to claudication treatment,(stigictured exercise progran
or revascularization). Administration of a 6-minwutalk test in a corridor is a

=B

reasonable alternative to treadmill ABI testingdgsessment of functional status

(54).

lla

B-NR

In patients with normal (1.0(=1.40 or borderline (0.91-0.99) ABI in the
setting of nonhealing wounds or gangrene, it is resanable to diagnose CLI
by using TBI with waveforms, transcutaneous oxygepressure (TcPQ), or
skin perfusion pressure (SPP) (112-116).

See Online Data
Supplement 5.

The toe pressure and TBI may be discor with the ABI 0.90 to 1.0 in som
patients with diabetes mellitus and a nonhealingnado(Figure 2) (115, 116). A
TBI <0.70 is considered diagnostic of PAD (101, 104,)1D®ppler or
plethysmographic waveforms taken at the toe supghéthe toe pressure and
TBI measurement and may be severely dampened setting of CLI. The
likelihood of wound healing decreases with toe gues <30 mm Hg (100).
Perfusion assessment measures (i.e., TBI with wavef, TcPQ SPP) are
obtained in a warm room to prevent arterial vasstration in response to the
cold. TcPQ measurements are performed with a standardizédqmicand are
taken at multiple sites (117). Correlation betw&éh, TcPG,, and SPP has bee
reported (113). TcP£>30 mm Hg has been used to predict ulcer healihg)(
SPP>30 to 50 mm Hg is associated with increased likelthof wound healing
(113). If perfusion measures are normal or onhydhilmpaired, alternative
causes of the nonhealing wounds are consideredg(TabTcPQ and SPP can
be used in angiosome-targeted assessment for tdadsation (119).

=]

lla

B-NR

In patients with PAD with an abnormal ABI (<0.90) or with
noncompressible arteries (ABI >1.40 and TBKO0.70) in the setting of
nonhealing wounds or gangrene, TBI with waveformsTcPO,, or SPP can
be useful to evaluate local perfusion (112-116).

See Online Dat

Perfusion assessment measures (e.g., TBI with wawsf TcP(;, SPP) can b
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Supplemens.

useful when the ABI is only mildly reduced (e.gB1¥0.7(-0.90) to determin
whether factors other than PAD may be contributingmpaired wound healing
(Figure 2). These perfusion assessment measurebtaiaed in a warm room t
prevent arterial vasoconstriction in response ¢octhld. TcP@ measurements
are performed with a standardized protocol andaken at multiple sites(117).
The likelihood of wound healing decreases withgmessure <30 mm Hg (100)
There is correlation between TBI, TcR@nd SPP. TcPO>30 mm Hg has beer]
used to predict ulcer healing (118). SEF® to 50 mm Hg is associated with
increased likelihood of wound healing (113). TeR@d SPP can be used in
angiosome-targeted assessment for revascularizatl®). Additional perfusion
assessment may also be useful for patients withealimg wounds or gangreng
who have noncompressible arteries (ABI >1.40) blub Wave a diagnosis of

PAD that is based on an abnormal TBI (A&).70).
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Table 6. Alternative Diagnoses for Leg Pain or Cladication With Normal Physiological Testing (Not

PAD-Related)

Condition Location | Characteristic Effect_of S Effeq o Other_ :
Exercise Rest Position Characteristics
Symptomatic | Behind Swelling, With exercise | Also present| None Not intermittent
Baker’s cyst | knee, down| tenderness at rest
calf
Venous Entire leg, | Tight, bursting | After walking. | Subsides Relief speeded History of
claudication | worse in pain slowly by elevation iliofemoral deep
calf vein thrombosis;
edema; signs of
venous stasis
Chronic Calf Tight, bursting | After much Subsides very Relief with Typically heavy
compartment | muscles pain exercise slowly rest muscled athletes
syndrome (jogging)
Spinal Often Pain and May mimic Variable Relief by Worse with
stenosis bilateral weakness claudication relief but can | lumbar spine | standing and
buttocks, take a long flexion extending spine
posterior time to
leg recover
Nerve root Radiates Sharp Induced by Often present| Improved by | History of back
compression | down leg lancinating pain| sitting, at rest change in problems; worse
standing, or position with sitting; relief
walking when supine or
sitting
Hip arthritis Lateral hip,| Aching After variable | Not quickly Improved Symptoms
thigh discomfort degree of relieved when not variable;
exercise weight bearing| history of
degenerative
arthritis
Foot/ankle Ankle, Aching pain After variable | Not quickly May be Symptoms
arthritis foot, arch degree of relieved relieved by not| variable; may be
exercise bearing weight| related to activity

level or present at
rest

Modified from Norgren L, et al. (35).
PAD indicates peripheral artery disease.
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Table 7. Alternative Diagnoses for Nonhealing Wourgl With Normal Physiological Testing (Not PAD-

Related)
Condition Location Characteristics and Causes
Venous ulcer Distal leg, » Develops in regions of skin changes due to chreeious disease

especially above
medial mellolus

and local venous hypertension

Typically wet (i.e., wound drainage) rather thaw lésion

Distal small arterial
occlusion
(microangiopathy)

Toes, foot, leg

Diabetic microangiopathy

End-stage renal disease

Thromboangiitis obliterans (Buerger’s)

Sickle-cell anemia

Vasculitis (e.g., Churg-Strauss, Henoch-Schonlenpypra,
leukocytoclastic vasculitis, microscopic polyangiipolyarteritis
nodosa)

Scleroderma

Cryoagglutination

Embolic (e.qg., cholesterol emboli, thromboembalidecarditis)
Thrombotic (e.g., antiphospholipid antibody syndegr8neddon’s
syndrome, warfarin skin necrosis, disseminatecwascular
coagulation, livedoid vasculitis, protein C or Sidiency,
prolonged vasospasm)

Local injury

Toes, foot, leg

Trauma
Insect or animal bite
Burn

Medication related

Toes, foot, leg

Drug reactions (e.g., erythema multiforme)
Medication direct toxicity (e.g., doxorubicin, hydyurea, some
tyrosine kinase inhibitors)

Neuropathic

Pressure zones of
foot

Hyperkeratosis surrounds the ulcer

Diabetes mellitus with peripheral neuropathy
Peripheral neuropathy without diabetes mellitus
Leprosy

Autoimmune injury

Toes, foot, leg

With blisters (e.g., pemphigoid, pemphigus, epidgysis bullosa)
Without blisters (e.g., dermatomyositis, lupusesatierma)

Infection

Toes, foot, leg

Bacterial (e.g., pseudomonas, necrotizing streoimcs)
Fungal (e.g., blastomycosis, Madura foot, chromasig)
Mycobacterial

Parasitic (e.g., Chagas, leishmaniasis)

Viral (e.g., herpes)

Malignancy

Toes, foot, leg

Primary skin malignancy
Metastatic malignancy
Malignant transformation of ulcer

Inflammatory

Toes, foot, leg

Necrobiosis lipoidica
Pyoderma gangrenosum
Granuloma annulare

PAD indicates peripheral artery disease.
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Figure 1. Diagnostic Testing for Suspected PAD

[ Diagnostic Testing for J

Suspected PAD

History and physical examination
suggestive of PAD without rest pain,
nonhealing wound, or gangrene
(Table 5)

Suspect CLI
(Figure 2)

Normal ABI 1.00-1.4
Borderline ABI: 0.91-0.99

Exertional non—joint
related leg symptoms

Noncompressible arteries
ABI: >1.40

Normal

Abnormal ABI:

<0.90

Exercise ABI
(Class lla)

Abnormal Ves =
(>0.70)  (<0.70)
Search for
alternative
-Abnormal Normal diagnosis
(Table 6)
gl(te::r?;]tif\?é Lifestyle-limiting claudication ]
diagnosis despite GDMT,
(Tagble 6) revascularization con5|deredJ
Yes ——No
Options !

Anatomic assessment:
e Invasive angiography
(Class lla)

Colors correspond to Class of Recommendation ineTab

Do not perform invasive
or noninvasive anatomic
assessments for
asymptomatic patients
(Class Ill: Harm)

ABI indicates ankle-brachial index; CLI, criticaib ischemia; CTA, computed tomography angiogra@ipMmT,
guideline-directed management and therapy; MRA,matig resonance angiography; PAD, peripheral adesgase; and

TBI, toe-brachial index.
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Figure 2. Diagnostic Testing for Suspected CLI

Diagnostic Testing for
Suspected CLI

History and physical examination

suggestive of PAD with rest pain,

nonhealing wound, or gangrene
(Table 5)

Yes—LN Search for alternative diagnosis
(Tables 6 and 7)

v \ 4 v
Non-compressible arteries Normal ABI: 1.00-1.40 _
[ ABI: >1.40 ] [ Borderline ABI: 0.91-0.99 J [Ab”O"ma'AB'-SO-% ]
v v

. ' )
Nonhealing wound Additional perfusion
or gangrene assessment, particularly

| if ABI >0.70:
Normal Abnormal Yes N

— < ¢ TBI with waveforms
(>0.70) (=0.70) « TcPO,*
\ 4 e Skin perfusion pressure*
Perfusion assessment: (Class lla)

Search for
alternative
diagnosis
(Table 6)

o TBI with waveforms+

o TCPOZ*

o Skin perfusion pressure*
(Class lla)

Search for l
alternative Normal-L-Abnormal
)

diagnosis (Table 7

NormaIJ—AbnormaI

Colors correspond to Class of Recommendation ineTab

*Order based on expert consensus.

TTBI with waveforms if not already performed

ABI indicates ankle-brachial index; CLI, criticaib ischemia; CTA, computed tomography angiographigA, magnetic
resonance angiography; TcR@anscutaneous oxygen pressure; and TBI, toe-takicitiex.
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3.3. Imaging for Anatomic Assessment. Recommendations

Recommendations for Imaging for Anatomic Assessment

COR

LOE Recommendations
Duplex ultrasound, computed tomography angiography{CTA), or magnetic
B-NR resonance angiography (MRA) of the lower extremitis is useful to diagnose

anatomic location and severity of stenosis for pats with symptomatic
PAD in whom revascularization is considered (118,2D-122).

See Online Data
Supplement 6.

For symptomaticpatients in whom ABI/TBconfirms PAD and in whor
revascularization is considered, additional imagiitty duplex ultrasonography
CTA, or MRA is useful to develop an individualizedatment plan, including
assistance in selection of vascular access ditestification of significant
lesions, and determination of the feasibility oflanodality for invasive
treatment. All 3 of these noninvasive imaging mdtbave good sensitivity an
specificity as compared with invasive angiographdg 120-122). Renal
function does not affect the safety of duplex @witr@ography, although duplex
offers lower spatial resolution than CTA and MRAtte setting of arterial
calcification. The tomographic data from CTA and MRfford 3-dimensional
reconstruction of the vessels examined. The iodthabntrast used in CTA
confers risk of contrast-induced nephropathy aackly) severe allergic reactio
(123, 124); CTA uses ionizing radiation. MRA do@s use ionizing radiation;
however, gadolinium contrast used frequently in M&&dies confers risk of
nephrogenic systemic sclerosis for patients witraaded renal dysfunction anc
is therefore contraindicated in this population5ilZ he choice of the
examination should be determined in an individealiapproach to the anatom
assessment for each patient, including risk—beasfiessment of each study
type. If these noninvasive tests are nondiagndsiir) invasive angiography
may be required to delineate anatomy and plan celaszation.

=)

- C-EO

Invasive angiography is usefufor patients with CLI in whom
revascularization is considered.

N/A

By definition, CLI results from extensive PAthar limits tissue perfusior
Because timely diagnosis and treatment are esknpeeserve tissue viability
in CLlI, it is often most effective and expeditidaspursue invasive angiograph
with endovascular revascularization directly, withdelay and potential risk of
additional noninvasive imaging.

lla

C-EO

Invasive angiography is reasonable for patients wiit lifestyle-limiting
claudication with an inadequate response to GDMT fowhom
revascularization is considered.

N/A

For patients with lifesty-limiting claudication despitGDMT (including
structured exercise therapy) for whom revasculidads being considered,
proceeding directly to invasive angiography fortan@c assessment and to
determine revascularization strategy is reason#blgertain clinical settings,
noninvasive imaging studies for anatomic assesshentduplex ultrasound,
CTA, or MRA) may not be available because of latlooal resources or

expertise. In addition, there are clinical scermiiowhich noninvasive studies
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for anatomic assessment mayperceived to confer greater risk to the pat
than invasive angiography (e.g., patient with adeainchronic kidney disease fpr
whom contrast dose for invasive angiography woeldolwer than that required
for CTA).

B-R

Invasive and noninvasive angiography (i.e., CTA, MR) should not be
performed for the anatomic assessment of patientsith asymptomatic PAD
(123, 124, 126).

See Online Data
Supplements 6

and 7.

Angiography, either noninvasive or invasive, shaudd be performed for tt
anatomic assessment of patients with PAD withaysienptoms because

delineation of anatomy will not change treatmenttfiis population. This lack of
benefit occurs in the setting of risk of contragiticed nephropathy, patient
discomfort, and allergic reactions (123, 124, 1Pl6s recommendation does not
address assessment of lower extremity aneurysieedst or nonatherosclerotic
causes of arterial disease, which is beyond theesobthis document.

4. Screening for Atherosclerotic Disease in Other Vasitar Beds for the
Patient With PAD

4.1. Abdominal Aortic Aneurysm: Recommendation

Recommendation for Abdominal Aortic Aneurysm

COR

LOE

Recommendation

lla

B-NR

A screening duplex ultrasound for abdominal aorticaneurysm (AAA) is
reasonable in patients with symptomatic PAD (127-19.

See Online Data
Supplement 8.

PAD has been recognized as a risk factor for Aln observationastudie, the
prevalence of AAA (aortic diametef8 cm) was higher in patients with symptomat
PAD than in the general population (127, 129) and population of patients with
atherosclerotic risk factors (128). The prevalenfcAAA among patients with PAD
increased with age, beginning in patieri years of age, and was highest in patig
>75 years of age (129). There are no data on AAAestng in patients with
asymptomatic PAD. This recommendation refers teesing patients with
symptomatic PAD for AAA regardless of patient agex, smoking history, or family
history of AAA. Recommendations for screening tiea@eyal population with risk
factors for AAA (based on age, sex, smoking histand family history) have been

previously published (9).

4.2. Screening for Asymptomatic Atherosclerosis in OtheArterial Beds
(Coronary, Carotid, and Renal Arteries)

The prevalence of atherosclerosis in the coror@amgtid, and renal arteries is higher in patieritt WAD than

in those without PAD (128, 130-135). However, idiee atherosclerosis risk factor modification itigats

with PAD is justified regardless of the presencédieéase in other arterial beds. Thus, the onljfigestion for

screening for disease in other arterial bedsraviscularization results in a reduced risk of raydial

infarction (MI), stroke, or death, and this haserdyeen shown. Currently, there is no evidencetoahstrate

© 2016 by the American Heart Association, Inc. &mgerican College of Cardiology Foundation
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that screening all patients with PAD for asymptamatherosclerosis in other arterial beds impraligscal
outcome. Intensive treatment of risk factors thto@PMT is the principle method for preventing acheer

cardiovascular ischemic events from asymptomasieatie in other arterial beds.

5. Medical Therapy for the Patient With PAD

Patients with PAD should receive a comprehensiegnam of GDMT, including structured exercise and
lifestyle modification, to reduce cardiovasculathismic events and improve functional status. Sngpkin
cessation is a vital component of care for patiaitis PAD who continue to smoke. A guideline-bapedgram
of pharmacotherapy to reduce cardiovascular isaher@nts and limb-related events should be presutifitr
each patient with PAD and is customized to indigichisk factors, such as whether the patient aésodiabetes
mellitus. Previous studies have demonstrated ti&ms with PAD are less likely to receive GDMathare

patients with other forms of cardiovascular diseasguding coronary artery disease (CAD) (136-138)

5.1. Antiplatelet Agents: Recommendations

Recommendations for Antiplatelet Agents

COR LOE Recommendations

Antiplatelet therapy with aspirin alone (range 75—25 mg per day) or clopidogrel
alone (75 mg per day) is recommended to reduce Midtroke, and vascular death
in patients with symptomatic PAD (139-142).

The effect of antiplatelet therapy on cardiovascelgents has been systematici

reviewed by the Antithrombotic Trialists’ Collabdian (139). Of note, this meta-
analysis included studies of antiplatelet agertigrothan aspirin or clopidogrel.
Among patients patients with symptomatic PAD trdatéth antiplatelet therapy,
there was a 22% odds reduction for cardiovascwiants, including Ml, stroke, or
vascular death (139). Symptomatic patients witheloextremity PAD included both
those with claudication and those with prior lowg&tremity revascularization. The
Antithrombotic Trialists’ Collaboration meta-anakyslso compared the efficacy of
different doses of aspirin (139). The proportiomauction in vascular events was
32% with 75 to 150 mg daily, 26% with 160 to 325 daily, and 19% with 500 to
See Online Data | 1500 mg daily, whereas there was a significantlglin (13%) reduction in
Supplement 13. | cardiovascular events in patients being treateld Wi mg of aspirin per day (139).
CLIPS (Critical Leg Ischaemia Prevention Study) destrated a benefit of aspirin
(100 mg daily) compared with placebo in preventiagcular events, but the study
was too small to derive meaningful conclusions J1AOmeta-analysis of trials of
aspirin (alone or in combination with dipyridamofej prevention of cardiovascular
events in patients with PAD found a rstatistically significant reduction in the
primary endpoint of cardiovascular death, Ml, atrdie and a statistically significan
reduction in the secondary endpoint of nonfatalk&tiwith aspirin versus placebo
(141). The CAPRIEClopidogrel Versus Aspirin in Patients at RiskKsifhemic
Events) trial demonstrated a benefit of clopidogsetompared with aspirin in
cardiovascular risk reduction and bleeding evants population of patients with

—
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symptomatic atherosclerotic viular disease, including a subgroup of patients
symptomatic PAD (142).

lla C-EO

In asymptomatic patients with PAD (ABI<0.90), antiplatelet therapy is
reasonable to reduce the risk of Ml, stroke, or vasular death.

See Online Data
Supplement 13.

Patients wittPAD (i.e.,ABI <0.90) who do not have claudication may have
symptoms atypical for claudication or may be toactionally limited to allow for
adequate leg symptom assessment. Patients withviRthDut claudication are at
increased cardiovascular risk (79). Subgroup aitwiysa trial evaluating
asymptomatic patients did not show an effect ofrasim patients with an abnormall
low ABI (<0.80 or<0.90) (76). However, the trial was not powerednalgze
subgroups, and the uncertainty of the result doesute out the possibility that
aspirin could provide benefit in such patients,eegly in those at increased risk off
cardiovascular events. Another trial that includsgimptomatic patients was too
small to derive meaningful conclusions (140).

IIb B-R

In asymptomatic patierts with borderline ABI (0.91-0.99), he usefulness o
antiplatelet therapy to reduce the risk of Ml, stroke, or vascular death is
uncertain (75, 76, 139, 142).

See Online Data
Supplement 13.

In asymptomatic patients with an abnormal or bdimkeABI, 2 RCT< found that
aspirin had no effect in reducing cardiovasculangy (75, 76) and might increase
bleeding (76). However, the trials were not powdedxamine patients with
borderline ABI separately. Given that cardiovasctikk is lower in patients with
borderline ABI than in those with abnormal ABI (8@)would be unlikely that
aspirin would have a meaningful effect in this sulbgp when there was no evidenc
of an effect in the total trial populations.

117

IIb B-R

The effectiveness of dual-antiplatelet therapy (DAP) (aspirin and clopidogrel)
to reduce the risk of cardiovascular ischemic eveatin patients with symptomatic
PAD is not well established (143, 144).

See Online Data
Supplement 13.

Base(on findingsfrom a subset of patients with PAD in the CHARIS
(Clopidogrel for High Atherothrombotic Risk and samic Stabilization,
Management, and Avoidance) trial, DAPT with asppias clopidogrel may be
considered for patients with PAD at particularlgthrisk of cardiovascular ischemiq

events who are not at high risk of bleeding (14B81)1Currently, there are sparse data

on newer P2Y, antagonists for PAD. There is uncertainty aboatrtat benefit of
long-term DAPT for patients with PAD—specificallya balance of risks of
cardiovascular ischemic events versus major blgedidditional clinical trials are
needed in the population with PAD. Refer to the DARIideline focused update for|
DAPT recommendations specifically for CAD (20).

IIb C-LD

DAPT (aspirin and clopidogrel) may be reasonable toeduce the risk of limb-
related events in patients with symptomatic PAD a#r lower extremity
revascularization (145-148).
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See Online Data
Supplements 13
and 14.

There are spar data on DAPTaftel lower extremity revascularizatic Still, DAPT is
prescribed in up to 55% of patients after endovasecavascularization for CLI
(146). One small RCT of aspirin or aspirin pluspitiogrel in patients undergoing
endovascular revascularization demonstrated thetrps with DAPT had fewer
repeat revascularization procedures for clinicatypms (145). A subsequent small
RCT of aspirin plus placebo or aspirin plus clogjd® in patients after endovasculg
revascularization also showed a decrease in tlekfoeeepeat revascularization at 6
months in patients receiving clopidogrel (147).R@T of aspirin plus placebo or

=

aspirin plus clopidogrel in patients who underweglbw-knee bypass graft showed a

decrease in limb-related events only in the prefipdcsubgroup of patients with
prosthetic bypass grafts (148). Refer to the DARiTig/ine focused update for DAP|T
recommendations specifically for CAD (20).

IIb B-R

The overall clinical benefit of vorapaxar added teexisting antiplatelet therapy in
patients with symptomatic PAD is uncertain (149-15p

See Online Data
Supplement 13.

This novel antagonist of protei-activated recept-1 added to existing antiplatel
therapy reduced the risk of cardiovascular ischeawénts in patients with
atherosclerosis who were receiving standard therapyg RCT (150, 151). However,
it also increased the risk of moderate or sevazedihg. Although the cardiovascula
benefit was not demonstrated in the subgroup withpgomatic PAD, there was a
reduction in limb-related events with vorapaxaedfically in acute limb ischemia
(ALI) and peripheral revascularization (149, 199pre than half of ALI events in thg
PAD subset were due to thrombosis of lower extrelnpass grafts (149).
Unfortunately, the benefit in limb events in pat&ewith PAD was accompanied by
an increased risk of bleeding (149, 152). Therefibre overall clinical benefit of
vorapaxar in patients with PAD is uncertain.

=

5.2. Statin Agents: Recommendation

Recommendation forStatin Agents

COR LOE

See Online Data
Supplements 15
and 16.

Recommendation

Treatment with a statin medication is indicated forall patients with PAD (96,
153-157).

Statin therapy improves both cardiovascular ant) limtcomes in patients with PA
(157). In a subgroup of 6,748 patients with PADhe HPS (Heart Protection Study
simvastatin 40 mg daily reduced the rate of firgjanvascular event by 22% relative
to placebo (155).

In a multinational registry, statin use amongeas with PAD reduced 4-
year adverse limb-related events (i.e., worsenlagdication, new CLI, new lower
extremity revascularization, new ischemic ampumgtmompared with no statin (153).
Use of simvastatin in the HPS reduced relative afgeripheral vascular events
(including noncoronary revascularization, aneuryspair, major amputation, or
PAD death) compared with placebo (155). In Medigatents undergoing lower
extremity revascularization, 1-year limb salvagesavere improved among those
receiving statin medication (154). In a multicerR& T, use of atorvastatin 80 mg
daily improved pain-free walking time and commu#igsed walking at 12 months
compared with placebo (156). In 1 cohort study,dBB patients with asymptomatic
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PAD, statin treatment improved cardiovascular oues(96). Guidelines for dosin
and risks of statin medications have been prewgusblished (24).

5.3. Antihypertensive Agents: Recommendations

Recommendations for Antihypertensive Agents

COR LOE

Recommendations

Antihypertensive therapy should be administered tgatients with hypertension
and PAD to reduce the risk of MI, stroke, heart faiure, and cardiovascular
death (158-162).

See Online Data
Supplements 17
and 18.

Treatment of elevated blood pressure is indicaiddwer the risk of cardiovascul
events (162). Target blood pressure and selecfiantthypertensive therapy should
be consistent with current published guidelineshfgrertension management.
Concerns have been raised that antihypertensivaphenay reduce limb perfusion.
However, multiple studies have demonstrated thaidpressure treatment, includir
the use of beta blockers, does not worsen clatidicaymptoms or impair functiona
status in patients with PAD (163-165). There isrimence that one class of
antihypertensive medication or strategy is supddoblood pressure lowering in
PAD (158, 166, 167). An updated multisocietal gliigeeon the management of hig
blood pressure is anticipated in 2017.

g

=)

lla

The use of angiotensin-converting enzyme inhibitorer angiotensin-receptor
blockers can be effective to reduce the risk of cdiovascular ischemic events in
patients with PAD (161, 168, 169).

See Online Data
Supplement 17.

The effect of ramipril versus placebo on cardioutecevents was studied in h-
risk patients free of heart failure in the HOPE §Héutcomes Prevention
Evaluation) trial (168, 169). Patients were normetee on average at the time of
enrollment. In a subgroup of 4,051 patients wittDRamipril reduced the risk of
MI, stroke, or vascular death by 25%, similar te &fficacy in the entire study
population (168, 169). The efficacy was similapatients with PAD with
symptomatic disease and asymptomatic low ABI (168)TARGET (Ongoing
Telmisartan Alone and in Combination With Rami@ibbal Endpoint Trial)
compared telmisartan, ramipril, and combinatiomapg in patients with
cardiovascular disease, including PAD, and/or diebmellitus (169). All 3
treatments had similar cardiovascular event ratdshigher rates of adverse events

(including hypotension, syncope, and renal failimeghe combination-therapy group.

The efficacy of telmisartan was similar in the suthgp of 3,468 patients with PAD,
which supports the use of angiotensin-receptorkgigcas an alternative to
angiotensin-converting enzyme inhibitors (161). €ffect of angiotensin-receptor
blockers in asymptomatic PAD has not been studied.

D

5.4. Smoking Cessation: Recommendations

Recommendations for Smokin¢Cessatior

COR LOE

Recommendations

Patients with PAD who smoke cigarettes or use othdorms of tobacco should be

advised at every visit to quit (170-172).
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See Online Data
Supplements 19
and 20.

See Online Data
Supplements 19
and 20.

Tobacco use is a strong risk factor for the devakat and progression of P/ (173,
174). Sparse evidence exists with regard to thec&gton of novel tobacco product
use, including electronic cigarettes, and PAD (1T#)servational studies suggest
that smoking cessation is associated with lowesraf cardiovascular ischemic
events, limb-related events, bypass graft failaneputation, and death in patients
with PAD (172, 176-178). Clinician advice increaged rates, which supports
simple provider-based measures as a componentakfiisgncessation programs (22
171, 179).

Patients with PAD who smoke cigarettes should be sisted in developing a plan
for quitting that includes pharmacotherapy (i.e., \arenicline, bupropion, and/or
nicotine replacement therapy) and/or referral to asmoking cessation program
(170, 180-182).

Coordinated smokincesséon interventionthat includenorpharmacologial and
pharmacological approaches have the greatest@ffigan RCT of a follow-up
program and smoking cessation medications provialémbspitalized patients,
including those with PAD, demonstrated a modeseiase in quit rates (181). In an
RCT of patients with PAD specifically, a comprehigasmoking cessation program
combining counseling and pharmacological agenteased the rates of smoking
cessation to 21.3%, compared with 6.8% with stahddvice (170). Three
pharmacological approaches (i.e., varenicline, éyipn, and nicotine replacement

therapy) used alone or in combination all increameking cessation rates (179, 180

182). Two meta-analyses of RCTs of smoking cessatiedications showed no
evidence of increased cardiovascular event ratésnigotine replacement,
bupropion, or varenicline (183, 184). Sparse dagmgest that electronic cigarettes
have no benefit on smoking cessation rates (179).

B-NR

Patients with PAD should avoid exposure to environental tobacco smoke at
work, at home, and in public places (185, 186).

See Online Data
Supplement 20.

Passive smoke exposure has been associated wilb\tbkopment of PA (186..
Observational studies have shown lower cardiovaseud cerebrovascular event
rates in the general population after enactmestrafke-free legislation (185). The

effects of avoidance of passive smoke exposuréntnielated events are not known.

5.5. Glycemic Control: Recommendations

Recommendations for Glycemic Contrc

COR LOE

Recommendations

C-EO

Management of diabetes mellitus in the patient witiPAD should be coordinated
between members of the healthcare team.

N/A

Diabete mellitusis an important risk factor for the developmenP&D (187..

Furthermore, the presence of diabetes mellitugas®s the risk of adverse outcomges

among patients with PAD, including progression td,@mputation, and death (188,
189). A comprehensive care plan for patients wAlDRnd diabetes mellitus is
important and may include diet and weight managenmérarmacotherapy for
glycemic control and management of other cardiavascisk factors, and foot care
and ulcer prevention (25, 190). Guidelines for glyic control among patients with

diabetes mellitus and atherosclerotic vasculardisdave been previously published
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(25, 29. Regular follov-up withand communicatioamongthe patient’s healthca
providers, including vascular specialists and diebeare providers (e.g., primary
care physicians, endocrinologists) constitute guoittant component of care for
patients with PAD and diabetes mellitus.

lla B-NR

Glycemic control can be beneficial for patients wh CLI to reduce limb-related
outcomes (191, 192).

See Online Data
Supplement 22.

In a cohort of 1,974 participants with diabeteslitusl from the Strong Fart Study,
compared with patients without PAD, patients witkDPand a Hg Alc level <6.5%

had lower age-adjusted odds of major amputationpeoed to patients with PAD angd

hemoglobin Alc 6.5% to 9.5% and hemoglobin Alc $9(888). Glycemic control
is particularly important for patients with PAD adihbetes mellitus who have CLI.
Single-center observational studies have demoastiatproved limb-related
outcomes, including lower rates of major amputatiod improved patency after
infrapopliteal intervention, among patients withl®@tho have more optimized
glycemic control parameters compared with patieiits inferior glycemic control
(191, 192).

5.6. Oral Anticoagulation: Recommendations

Recommendations forOral Anticoagulation

COR LOE Recommendations
b B-R The usefulness of anticoagulation to improve pategafter lower extremity
autogenous vein or prosthetic bypass is uncertaii93-195).

See Online Data
Supplements 23
and 24.

Two RCTsevaluating the effectivenessoral anticoagultion (warfarin)in

improving lower extremity bypass patency demonsttamproved patency among
the subgroup of patients with autogenous vein ky/paafts (193, 194). However, a
Cochrane systematic review showed no patency lenidfi the use of
anticoagulation compared with antiplatelet theré®b). All RCTs and observationg
studies evaluating the effect of anticoagulantdypass patency demonstrated
increased bleeding complications associated witlc@agulant use. One RCT
evaluating the effectiveness of oral anticoagutafiwarfarin) in addition to aspirin ir
improving lower extremity bypass patency demonsttrémnproved patency in a
subgroup of patients with 6-mm polytetrafluoroeémg (known as PTFE) bypass
graft (196). Randomization to anticoagulation @spirin was associated with
increased risk of death and major hemorrhage vexspisin alone.

Anticoagulation should not be used to reduc the risk of cardiovascular ischemic
events in patients with PAD (194, 196-198).

See Online Data
Supplements 23
and 24.

RCTs and observational studies have uniformly destrated that ore
anticoagulation therapy aimed at decreasing maaticvascular ischemic events

provided no benefit and resulted in increased nadsb{194, 196-198). In the WAVE

(Warfarin Antiplatelet Vascular Evaluation) tridl patients with atherosclerotic
vascular disease, including PAD, there was no miffee in cardiovascular ischemig
events among patients randomized to oral anticatéignland antiplatelet therapy
versus antiplatelet therapy alone (198). In addjtibere was an increase in bleedin
endpoints including life-threatening and intracedmieeding (198). One RCT
demonstrated increased death rate among patiemdsmized to warfarin plus aspiri

A

=
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versus aspirin alone after lower extremity bypasdting (196.

5.7. Cilostazol: Recommendation

Recommendation for Cilostazc

COR LOE

See Online Data
Supplement 25.

Recommendation

Cilostazol is an effective therapy to improve symmgtms and increase walking
distance in patients with claudication (199, 200).

In a Cochranreview includingls double-blind RCTs with a total of 3,71¢
participants, cilostazol was associated with imprognt in claudication symptoms
but no changes in cardiovascular deaths or QoL wberpared with placebo (199).
In 1 RCT, cilostazol was more effective than peifydiine or placebo (200). Side
effects include headachahynormal stool (diarrhea), dizziness, and paljitesti
Cilostazol is contraindicated in patients with cesiive heart failure (201). In 1 trial
20% of patients discontinued cilostazol within 3ntis (202).

5.8. Pentoxifylline: Recommendation

Recommendation for Pentoxifylline

COR LOE

Recommendatior

B-R

Pentoxifylline is nol effective for treatment of claudication (200, 203.

See Online Data
Supplement 26.

In a Cochrane review of 24 studies with 3,377 pandints, there was large variabil
in study design and results between individualisgjdand therefore the review's
effectiveness was unclear (203). Pentoxifylline slagwn to be generally well
tolerated (203). In a multicenter RCT of pentoxifyé, cilostazol, or placebo for
patients with moderate-to-severe claudication,gheas no difference between
pentoxifylline and placebo in the primary endpafimaximal walking distance
(200). Therefore, pentoxifylline is not recommendsdreatment for claudication.

5.9. Chelation Therapy: Recommendation

Recommendation for Chelation Therapy

LOE

COR

Recommendation

B-R

Chelation therapy (e.g., ethylenediaminetetraacetiacid) is not beneficial for
treatment of claudication (204)

See Online Data
Supplement 27.

In a Cochrane review & studies with 260 participants, chelation therapyvstd no
significant difference in symptoms (maximal andpfriee walking distance)
compared with placebo (204).

5.10. Homocysteine Lowering: Recommendation

Recommendation for Homocysteine Lowering

COR LOE

Recommendation

B-R

B-complex vitamin supplementation to lower homocystine levels for prevention
of cardiovascular events in patients with PAD is norecommended (205-207).
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See Online Data
Supplements 28 anc
29.

Although patients with PAD have been shown to hiagesased plasmr
homocysteine levels compared with patients withAD, there is no evidence that
B-complex vitamin supplementation improves clinicatcomes in patients with PAD
(207). The HOPE-2 trial randomized 5,522 patierith atherosclerotic vascular
disease, including symptomatic PAD, or diabeteditmglwith additional risk factors
to receive folic acid/vitamin B6/vitamin B12 or pkbo (205, 206). Despite lowering
of homocysteine levels in the vitamin supplemeatatirm, there was no
improvement in the primary endpoint of cardiovaaculeath, Ml, or stroke.

5.11. Influenza Vaccination: Recommendation

Recommendation for Influenza Vaccination

COR LOE

Recommendatior

C-EO

Patients with PAD should have an annual influenzaaccination.

See Online Data
Supplements 30 anc
31.

Observational studies have demonstrated reducdieascular event rates amc
patients with cardiovascular disease who haveveden influenza vaccination (30).
Two RCTs that enrolled patients with CAD demonsiiled benefit of an influenza
vaccination on the prevention of cardiovasculaméseparticularly coronary ischemjc
events (208, 209). Although these trials did nec#jcally enroll participants with
PAD, a majority of patients with PAD also have CAZD). On the basis of this

evidence, an annual influenza vaccination is recemtad as a component of medical
therapy for patients with PAD.

6. Structured Exercise Therapy: Recommendations

Structured exercise therapy is an important elemeoare for the patient with PAD. Components afictured

exercise programs for PAD are outlined in Table 8.

Recommendations for Structured Exercise Therapy

COR LOE

Recommendations

In patients with claudication, a supervised exercis program is recommended to
improve functional status and QoL and to reduce legymptoms (36-38, 40-46, 48,
210, 211)

See Online Data
Supplement 32.

The data supporting the efficacy of supervised@sertraining as an initial treatme
for claudication continue to develop and remainvixacing, building on many earlier
RCTs (40-46, 48, 210, 211). Trials with long-tewtidw-up from 18 months (37, 38
to 7 years (36) have demonstrated a persistenfibehesupervised exercise in
patients with claudication. Data also support eeffienf supervised exercise for
patients with symptomatic PAD and diabetes mellffii?). The risk—benefit ratio for
supervised exercise in PAD is favorable, with acedignt safety profile in patients
screened for absolute contraindications to exegtisé as exercise-limiting
cardiovascular disease, amputation or wheelchaiffireement, and other major
comorbidities that would preclude exercise (36,489,213-216). Despite the health
benefits associated with supervised exercise iematwith PAD, initiating and
maintaining a high level of adherence remain challeg. Frequent contact with
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patients both when performing exercise in the stiped setting and at home t
been somewhat effective in promoting retention @&,

A supervised exercise program should be discussesd a treatment option for
claudication before possible revascularization (3@8).

See Online Data
Supplement 32.

The CLEVER (Claudication: Exercise Versus Endoluminevascularizatio) trial
randomized patients with symptomatic aortoiliac P&l showed comparable
benefits for supervised exercise and stent revaszation at 6 and 18 months, with
each therapy being superior to optimal medical ¢2re38). Overall, the safety
profile for supervised exercise was excellent. AZiTRhat compared 7-year
effectiveness of supervised exercise or endovasmiascularization in patients wit
stable claudication with iliac or femoropoplite@ebase found no differences in
improved walking and QoL outcomes (36). Althoughrensecondary interventions
occurred in the exercise group, the total numbéntefventions was greater in the
endovascular revascularization group. Collectiviiigse studies provide strong
support for offering patients a supervised exerpisgiram for reducing claudication
symptoms and for improving functional status and. Qo

A 3-month RCT that compared percutaneous translalnaingioplasty (PTA)
supervised exercise, and combined treatment fadiation found that both

supervised exercise and PTA improved clinical and Qutcomes, whereas PTA plus

supervised exercise produced greater benefitsditlagr therapy alone (217). The
ERASE (Endovascular Revascularization and Supehisercise) study randomize
participants with claudication to endovascular sewdarization plus supervised
exercise or supervised exercise alone. After 1, yedients in both groups had
significant improvements in walking distances apdlth-related QoL, with greater
improvements in the combined-therapy group (218}leCtively, these studies
support the continued provision of supervised @gerto patients with claudication,
whether as a monotherapy or combined with revaszation.

lla

In patients with PAD, a structured community- or home-based exercise program
with behavioral change techniques can be beneficigd improve walking ability
and functional status (49, 88, 94, 213).

See Online Data
Supplement 32.

Unstructured communi-based or hon-based walking programs that consis
providing general recommendations to patients wldldication to simply walk
more are not efficacious (50)tuslies supporting structured community- or home-
based programs for patients with symptomatic PABu@ication and/or leg
symptoms atypical for claudication) are more re¢kanh studies supporting
supervised exercise programs, and have providedgs&vidence in support of the
community- or home-based approddfi, 49, 51, 88, 94, 213yor example, the
GOALS (Group Oriented Arterial Leg Study) trial {9Acluded patients with
confirmed PAD with and without claudication (atyplidcower extremity symptoms
or no symptoms) and showed increases in severaaders of functional status for
both of these patient cohort subgroups, versusxasoising controls, after 6
months (88), with improvement maintained at 12 mesr{p4).

As with supervised exercise programs, despitegardenefit, initiating and
maintaining a high level of adherence to commurotyhome-based exercise
programs remains challenging. Studies that havarjracated behavioral change
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lla

See

Supplements 32 and exercise adherence. An increasing number of stindies shown that modalities of

techniques, such as health coaching and actiwtking used in siervised setting,
appear to reduce attrition and promote higher teg€hdherence, thereby improving
functional and QoL outcomes, both short term amg li@rm (49, 88, 94).

In patients with claudication, alternative strategies of exercise therapy, including
upper-body ergometry, cycling, and pain-free or lowintensity walking that
avoids moderate-to-maximum claudication while walking, can be beneficial to
improve walking ability and functional status (39,215, 219, 220).

Protocols for exercise therapy for PAD traditiopdlaverecommended intermitte

walking bouts to moderate or higher pain levelsrispersed with short periods of
Online Data | rest. Although these protocols are efficaciouslémance of pain may lead to poor

33. exercise that avoid claudication or walking perfedhat intensities that are pain freg
or produce only mild levels of claudication caniagk health benefits comparable to
walking at moderate or higher levels of claudicatiain (39, 41, 215, 219-221).

Table 8. Structured Exercise Programs for PAD: Defiitions

Supervised exercise program (COR |, LOE A)

Structured community- or home-based exercise progma (COR lla, LOE A)

Program takes place in a hospital or outpatienlitiac

Program uses intermittent walking exercise asréstiment modality.

Program can be standalone or within a cardiac iktagion program.

Program is directly supervised by qualified heatiecprovider(s).

Training is performed for a minimum of 30—45 mirgsien; sessions are performed at least 3 timesjw f
minimum of 12 wk(36-46).

Training involves intermittent bouts of walkingtwoderate-to-maximum claudication, alternating vpiétiods of
rest.

Warm-up and cool-down periods precede and folloghezssion of walking.

Program takes place in the personal setting op#tient rather than in a clinical setting (41, 45
Program is self-directed with guidance of healtbqaoviders.

Healthcare providers prescribe an exercise regsimeitar to that of a supervised program.

Patient counseling ensures understanding of hdvegin and maintain the program and how to progtess
difficulty of the walking (by increasing distance gpeed).

Program may incorporate behavioral change techajggueh as health coaching or use of activity noogsit

COR indicates Class of Recommendation; LOE, Lef/&vidence; and PAD, peripheral artery disease.

/7. M

inimizing Tissue Loss in Patients With PAD: Recommendations

Recommendations forMinimizing Tissue Loss in Patiens With PAD

COR

See Online Data | supporting patient education is low (222). Educatleefforts generally include
Supplement 34. | teaching patients about healthy foot behaviors,(dajly inspection of feet, Wearinfjg
;

LOE Recommendations

C-LD Patients with PAD and diabetes mellitus should beotinseled about self—foot
examination and healthy foot behaviors (222, 223).
Some RCTs have suggested that patient educatiohetayeduce the incidence

serious foot ulcers and lower extremity amputatidas the quality of evidence

of shoes and socks; avoidance of barefoot walkihg)selection of proper footwe
and the importance of seeking medical attentioméaw foot problems (223).
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Educational efforts are especially important fotigrets with PAD who have diabet
mellitus with peripheral neuropathy.

In patients with PAD, prompt diagnosis and treatmet of foot infection are
recommended to avoid amputation (224-228).

See Online Data
Supplement 34.

Foot infections (infection of any of the structudistal to the malleoli) may incluc
cellulitis, abscess, fasciitis, tenosynovitis, gejaint space infection, and
osteomyelitis. Studies have investigated the acgurphysical findings for
identification of infection and determining infemti severity and risk of amputation
(224-226).

Because of the consequences associated with teatret infection—
especially in the presence of PAD—clinicians shan#intain a high index of
suspicion (228). It is also recognized that thes@nee of diabetes mellitus with
peripheral neuropathy and PAD may make the presemtaf foot infection more
subtle than in patients without these problemst kdection should be suspected i
the patient presents with local pain or tendernessywound erythema; periwound
edema, induration or fluctuance; pretibial edem; discharge (especially
purulent); foul odor; visible bone or a wound tpatbes-to-bone; or signs of a
systemic inflammatory response (including tempeeattB8°C or <36°C, heart rate
>90/min, respiratory rate >20/min or&a <32 mm Hg, white blood cell count
>12,000 or <4,000/mcL or >10% immature forms) (2Z8pbe-to-bone test is
moderately predictive for osteomyelitis but is pathognomonic (227).

lla C-LD

In patients with PAD and signs of foot infection, pompt referral to an
interdisciplinary care team (Table 9) can be benefial (228-230).

See Online Data
Supplement 34.

TheEuroDIALE (European Study Group on Diabetes and the LowegeHity)
study demonstrated that the presence of both PAOa infection conferred a
nearly 3-fold higher risk of leg amputation thather infection or PAD alone (228)
The treatment of deep soft-tissue infection typjcedquires prompt surgical
drainage; vascular imaging and expeditious revasizaltion generally follow.
Experienced clinical teams have reported very gndgdomes when this is
performed in a coordinated and timely fashion (Z20). Previous groups have
described various combinations of functions ofnditciplinary care teams (See
Online Data Supplement 34a for a complete listiotfions). See section 9.2 for
recommendations related to the role of the inteiglimary care team in wound
healing therapies for CLI.

lla C-EO

It is reasonable to counsel patients with PAD withat diabetes mellitus about
self-foot examination and healthy foot behaviors.

f

N/A

Althougt thereare limited data to support patient educatabou self-foot
examination and foot care for patients with diabetellitus, there are no data that
have evaluated this practice in a population aepét with PAD but without
diabetes mellitus. Nonetheless, this is a very fi@k-intervention with potential for
benefit. Educational efforts generally include téag patients about healthy foot
behaviors (e.g., daily inspection of feet; footecand hygiene, including appropriat
toenail cutting strategies; avoidance of barefaalkimg), the selection of
appropriately fitting shoes, and the importanceesking medical attention for new
foot problems (223).

e

lla C-EO

Biannual foot examination by a clinician is reasoniale for patients with PAD

and diabetes mellitus.
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A history of foot ulcers, fot infections, or amputation ideries patients witl a very
high (>10%) yearly incidence of recurrent ulcer81(R Examination includes a
N/A visual inspection for foot ulcers (full-thicknegsitbelial defects) and structural
(bony) deformities, monofilament testing for seyseeuropathy, and palpation for
pedal pulses.

Table 9. Interdisciplinary Care Team for PAD

A team of professionals representing differentigigtes to assist in the evaluation and manageoitiite patient

with PAD.

 For the care of patients with CLlI, the interdisitiply care team should include individuals whoskidled in
endovascular revascularization, surgical revasiaaition, wound healing therapies and foot surgeng medical
evaluation and care.

* Interdisciplinary care team members may include:
o Vascular medical and surgical specialists (i.escuéar medicine, vascular surgery, interventioadialogy,

interventional cardiology)

Nurses

Orthopedic surgeons and podiatrists

Endocrinologists

Internal medicine specialists

Infectious disease specialists

Radiology and vascular imaging specialists

Physical medicine and rehabilitation clinicians

Orthotics and prosthetics specialists

Social workers

Exercise physiologists

Physical and occupational therapists

0 Nutritionists/dieticians
CLlI indicates critical limb ischemia; and PAD, preral artery disease.

OO0 O0OO0OO0OO0OO0OOO0OO

8. Revascularization for Claudication

An individualized approach to revascularizationdt@udication is recommended for each patient toripe
outcome. Revascularization is but one componeoai for the patient with claudication, as eaclepat
should have a customized care plan that also iaslatedical therapy (Section 5), structured exetbisepy
(Section 6), and care to minimize tissue loss (Bedt). If a strategy of revascularization for adaation is
undertaken, the revascularization strategy shoeleMidence based and can include endovascular
revascularization, surgery, or both.

Because of the variability of ischemic limb symptoand impact of these symptoms on functional status
and QoL, patients should be selected for revaseatén on the basis of severity of their symptofectors to
consider include a significant disability as aseddsy the patient, adequacy of response to meaiichl
structured exercise therapy, status of comorbidiitions, and a favorable risk—benefit ratio. Patgmeferences
and goals of care are important considerationsarevzaluation for revascularization. The revas@dton
strategy should have a reasonable likelihood ofighog durable relief of symptoms. A general

recommendation for revascularization as a treatmjetion for claudication is provided below followbg
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specific recommendations for endovascular (Se@itril) and surgical (Section 8.1.2) procedures if a

revascularization strategy is undertaken.

8.1. Revascularization for Claudication: Recommendation

Recommendation for Revascularization for Claudicatn

COR LOE Recommendation

Revascularization is a reasonable treatment optiofor the patient with lifestyle-

limiting claudication with an inadequate responsed GDMT (12, 37, 38, 232,

233).

A m)inority of patients with claudicatic (estimated a<10% to 15% over 5 years

more) will progress to CLI (234-237). Thereforeg tlole of revascularization in

claudication is improvement in claudication sympsoamd functional status, and

consequently in QoL, rather than limb salvage. Reutarization is reasonable when
See Online Data | the patient who is being treated with GDMT (inchglistructured exercise therapy

Supplements 35 and presents with persistent lifestyle-limiting clauation (12, 37, 38, 232, 233).

36. Lifestyle-limiting claudication is defined by thafient rather than by any test. It
includes impairment of activities of daily livingnd/or vocational and/or recreationgal
activities due to claudication. There should baictiiscussion with the patient about
expected risks and benefits of revascularizatiewell as discussion of the
durability of proposed procedures.

lla

8.1.1.Endovascular Revascularization for Claudication: Reommendations
Endovascular techniques to treat claudication ofelballoon dilation (angioplasty), stents, and ti®my.
These technigues continue to involve and now irek@lered stents, drug-eluting stents (DES), auttin
balloons, and drug-coated balloons. The technijosen for endovascular treatment is related toresi
characteristics (e.g., anatomic location, lesiogie, degree of calcification) and operator expege
Assessment of the appropriateness of specific ersdoNar techniques for specific lesions for thattreent of
claudication is beyond the scope of this document.

Revascularization is performed on lesions thatammed to be hemodynamically significant, and
stenoses selected for endovascular treatment shauda reasonable likelihood of limiting perfustorthe
distal limb. Stenoses of 50% to 75% diameter byagrgphy may not be hemodynamically significantd an
resting or provoked intravascular pressure measemtsimay be used to determine whether lesions are
significant (238, 239). Multiple RCTs have compaesdiovascular procedures to various combinations of
medical treatment with or without supervised orupesvised exercise programs (12, 37, 38, 217, 232,
240-251). These trials have used different endp@nd enrolled patients with anatomic diseaseiloligion at

different levels.
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Recommendations for Endovascular Revascularizatiofor Claudication

COR LOE

See Online Data
Supplements 35
and 36.

Recommendations

Endovascular procedures are effective asrevascularization optior for patients
with lifestyle-limiting claudication and hemodynamically significant aortoiliac
occlusive disease (12, 37, 38, 232, 240, 242, 246).

Two separate systematic analythar included RCTs that enrolled patients w
aortoiliac disease reported that endovasculambeait of claudication improved
walking parameters and QoL (11, 12, 233). The CLR\#al enrolled only patients
with aortoiliac disease and compared endovascuaapy to supervised exercise
therapy and to medications alone (37, 38). At 6tmdoilow-up, both the
endovascular therapy and supervised exercise glaganproved peak walking
time compared with medication alone, with a greatgrovement in the supervised
exercise group (37). By 18 months, there was maifgignt difference between the
endovascular therapy and supervised exercise graifbsa sustained benefit versu
medication alone (38). Other RCTs that includedepéd with aortoiliac disease have
shown QoL, as assessed by questionnaires anddioreset of claudication, may be
superior with endovascular treatment in combinatiith a medical and an exercise|
treatment plan, compared versus medical treatnieme §232, 233, 246). The
ERASE trial randomized patients with claudication @ortoiliac (as well as
femoropopliteal) disease to endovascular revaseatéyn plus supervised exercise [or
supervised exercise alone. After 1 year, patient®oth groups had significant
improvements in walking distances and health-rdl&eL, with greater
improvements in the combined-therapy group (21B¥ [bng-term comparative
efficacy of endovascular revascularization versymesvised exercise therapy and
medical therapy compared to supervised exercisafiieand medical therapy without
revascularization for aortoiliac disease is unknown

[72)

lla B-R

Endovascular procedures are reasonable as a revasatization option for
patients with lifestyle-limiting claudication and hemodynamically significant
femoropopliteal disease (217, 232, 243-245, 250125

See Online Data
Supplement 35.

Multiple RCTs have demonstrated sl-term efficacy with endovascular treatmen
femoropopliteal disease for claudication versusesiiped exercise training or
medical therapy, with benefit that diminishes byehr (217, 232, 240-246, 250, 251).
Two separate systematic reviews that included R@disenrolled patients with
femoropopliteal disease, reported that endovastndatment of claudication
improved walking parameters and QoL (11, 12, 2BBg durability of endovascular
treatment for claudication is directly related &ssel patency. Long-term patency is
greater in the iliac artery than in the femoropmali segment. Furthermore, durability
is diminished with greater lesion length, occlusiather than stenosis, the presenc
of multiple and diffuse lesions, poor-quality rufyafiabetes mellitus, chronic kidney
disease, renal failure, and smoking (252-255). difwce of endovascular therapy 4
a revascularization approach for claudication dueoropopliteal disease therefore
should include a discussion of outcomes, addreskigsk of restenosis and reped
intervention, particularly for lesions with pookdilihood of long-term durability.

1]

()

—

IIb C-LD

The usefulness of endovascular procedures as a reealarization option for
patients with claudication due to isolated infrapofiiteal artery disease is
unknown (256-258).

© 2016 by the American Heart Association, Inc. &mgerican College of Cardiology Foundation 39



Gerhard-Herman MD, et al.

2016 AHA/ACC Lower

Extremity PAD Guideline

See Online Data
Supplement 35.

Isolated infrapopliteal diseaseunlikely to cause claudicatiolncidence of i-stent
restenosis is high and long-term benefit lackinthuire-metal stenting of the
infrapopliteal arteries (256). Studies that haveled patients with claudication as
well as CLI have demonstrated a benefit of DESuglmre-metal stents or versus
drug-coated balloons for revascularization of ipfpliteal lesions (257, 258).
However, these differences were mainly for patearay restenosis endpoints, and
neither of these studies included patient-orieotgdomes, such as walking functio
or QoL parameters. Additional efficacy data onubke of infrapopliteal drug-coated
balloon or DES for the treatment of claudicatioa kkely to be published in the ned
future.

—

=

Endovascular procedures should not be performed ipatients with PAD solely to
prevent progression to CLI (234-237, 259-261).

See Online Data
Supplements 36 and
38.

There are no data to support a practice paradigmerddrming endovasculi
procedures on patients with PAD for the purposgrefenting progression of
claudication symptoms to CLI. Reported rates of atiapon or progression to CLI
from prospective cohort studies of patients witiudication are <10% to 15% over

| result of cardiovascular events rather than limlateel events (234-237, 262).
Similarly, there are no data to support revasczaaion in patients with asymptomat
PAD. Procedural risks include bleeding, renal failfrom contrast-induced
nephropathy, and the possibility of adverse limtromes (259-261). Therefore, the
known risks of endovascular procedures outweightampthetical benefit of
preventing progression from asymptomatic PAD oudieation to CLI.

years or more, and increased mortality rate assatigith claudication is usually the

c

8.1.2.Surgical Revascularization for Claudication: Recomnendations

Recommendations for Surgical Revascularization fo€Claudication

COR

LOE

See Online Data

38.

Supplements 37 and

Recommendations

When surgical revascularization is performed, bypas to the popliteal artery
with autogenous vein is recommended in preference prosthetic graft material
(263-271).

The superficial femoral and proximal popliteal ges are the most commu
anatomic sites of stenosis or occlusion among iddals with claudication.
Femoral-popliteal bypass is therefore one of thetrnommon surgical procedures
for claudication and may be performed under germredgional anesthesia. The
type of conduit and site of popliteal artery anasisis (above versus below knee)
are major determinants of outcomes associatedfaritloral-popliteal bypass.
Systematic reviews and meta-analyses have idahtifdear and consistent primar
patency benefit for autogenous vein versus to pebst grafts for popliteal artery
bypass (270, 271).

Prosthetic grafts to the popliteal artery abowekhee have reduced pateng
rates and increased rates of repeat interventi®, 66, 269, 272). Sparse eviden
suggests a long-term patency advantage for Dacrenpmlytetrafluoroethylene
(known as PTFE) graft for above-knee bypass (2@)pugh this finding has not
been consistently demonstrated in all RCTs (268, 274).

lla B-NR

Surgical procedures are reasonable as a revagarization option for patients
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with lifestyle-limiting claudication with inadequate response to GDMT,
acceptable perioperative risk, and technical fact® suggesting advantages over
endovascular procedures (232, 265, 275-277).

See Online Data
Supplements 37
and 38.

Systematic reviews have concluded that surgicalgutores are an effecti
treatment for claudication and have a positive ichpa QoL and walking
parameters but have identified sparse evidenceostilpg the effectiveness of
surgery compared with other treatments (11, 238, 279). Although symptom and
patency outcomes for surgical interventions magugeerior versus less invasive
endovascular treatments for specific patients,isak@nterventions are also
associated with greater risk of adverse perioperavents (280-286). Treatment
selection should therefore be individualized onliasis of the patient’s goals,
perioperative risk, and anticipated benefit. Swapprocedures for claudication are
usually reserved for individuals who a) do not derdequate benefit from
nonsurgical therapy, b) have arterial anatomy fabierto obtaining a durable resul
with surgery, and c) have acceptable risk of peniafive adverse events. Acceptal
risk is defined by the individual patient and pesi on the basis of symptom
severity, comorbid conditions, and appropriate GDii$k evaluation. Guidelines
for the evaluation and management of patients guoileg noncardiac surgery,
including vascular surgical procedures, have beevigusly publishe@21).

B-R

Femoral-tibial artery bypasses with prosthetic graf material should not be used
for the treatment of claudication (287-289).

See Online Data
Supplement 37.

Bypasses to the tibial arteries with prostheticamial fortreatment oclaudication
should be avoided because of very high rates df fglilure and amputation (287-
289).

B-NR

Surgical procedures should not be performed in pagints with PAD solely to
prevent progression to CLI(234-237, 262)

See Online Data
Supplements 37
and 38.

Claudication does not commonly progresCLI. Reported rates of amputation
progression to CLI from prospective cohort studiEpatients with claudication are
<10% to 15% for 5 years or more, and increasedatityrtate associated with
claudication is usually the result of cardiovasceleents rather than limb-related
events (234-237, 262). Surgical intervention shawitlbe performed primarily to
prevent disease progression, given the risk of @éveerioperative events without
potential for significant benefit. Similarly, theage no data to support surgical

revascularization in patients with asymptomatic Pl&Prevent progression to CLI

9. Management of CLI

Patients with CLI are at increased risk of ampatatind major cardiovascular ischemic events. Chiteeo

patient with CLI includes evaluation for revascidation and wound healing therapies, with the dbjedo

minimize tissue loss, completely heal wounds, aedgrve a functional foot. Medical therapy to prave

cardiovascular ischemic events is also an impodamtponent of care for the patient with CLI (Sect).

9.1. Revascularization for CLI: Recommendations

‘ Recommendation for Revascularization for CLI
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COR

LOE

Recommendation

B-NR

In patients with CLI, revascularization should be grformed when possible to
minimize tissue loss (290).

See Online Data
Supplement 39.

Patients with CLI are at high risk of major ciovascular ischemic evel, as well as
nonhealing wounds and major amputation. In a syastiemeview of 13 studies of
patients with CLI who did not receive revasculaiiza, which included patients
enrolled in medical and angiogenic therapy triisere was a 22% all-cause mortali
rate and a 22% rate of major amputation at a mddiow-up of 12 months (290).
The goal of surgical or endovascular revasculddras to provide in-line blood flow
to the foot through at least 1 patent artery, whidhhelp decrease ischemic pain a
allow healing of any wounds, while preserving actional limb. Multiple RCTs
comparing contemporary surgical and endovascudatrtrent for patients with CLI
are ongoing (16, 17, 291). Revascularization iswarranted in the setting of a
nonviable limb.

An evaluation for revascularization options shouldbe performed by an
interdisciplinary care team (Table 9) before amputéion in the patient with CLI.

N/A

Patients with CLI should be evaluated by an intmigiinary care teanBefore
amputation, evaluation generally includes imagimgaissessment of revascularizati
options (e.g., duplex ultrasound, CTA, MRA, or e#r-based angiogram). The
objective of this strategy is to minimize tissusd@nd preserve a functional limb w
revascularization.

9.1.1.Endovascular Revascularization for CLI: Recommendabns

Recommendations for Endovascular Revascularizatiofor CLI

COR

LOE

Recommendations

B-R

Endovascular procedures are recommended to estatisn-line blood flow to the
foot in patients with nonhealing wounds or gangreng¢292, 293).

See Online Data
Supplement 39.

Thetechniqui choserfor endovascular treatme of CLI is related t anatomic
location of lesions, lesion characteristics, andrator experience. Revascularizatio
is performed on hemodynamically significant stesdbat are likely to be limiting
blood flow to the limb. For stenoses of 50% to 75@ere the hemodynamic
significance is unclear, intravascular pressuresmesnents may be used to
determine hemodynamic significance (294). The BA@ipass versus Angioplasty
in Severe Ischemia of the Leg) RCT demonstratedeidovascular revascularizatig
is an effective option for patients with CLI as quemed with open surgery (292, 291
The primary endpoint of amputation-free survivabwiae same in the endovasculat
and surgical arms. Of note, the endovascular aed asly PTA (292, 293). Multiple
RCTs comparing contemporary surgical and endovastidatment for patients with
CLI are ongoing (16, 17, 291). Table 10 addresaet®fs that may prompt an
endovascular versus surgical approach to the patigm CLI.

ty

on

>

n

).

lla

C-LD

A staged approach to endovascular procedures is reanable in patients with
ischemic rest pain (295, 296).

N/A

For patients wittmultilevel diseas who suffer fron ischemicrest painin-flow
lesions are generally addressed first (295, 296peding on procedural
characteristics, including contrast volume usediation exposure, and procedure

time, out-flow lesions can be addressed in the satting or at a later time if
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symptoms persist. This strategy ischemic rest pain is distinct from the strate
recommended for CLI in the patient with a nonhegiiound or gangrene. In that
scenario, restoration of direct in-line flow to et is essential for wound healing.

lla B-R

Evaluation of lesion characteristics can be usefih selecting the endovascular
approach for CLI (297, 298).

See Online Data
Supplement 39.

The lesion characteristics to cons include lengt, anatomic locatio, and extent o
occlusive disease. For example, if an adequate®plagity result can be achieved w
PTA alone for short (<10 cm) stenoses in the feipopdteal segment, then stent
placement is not necessary (297, 298). Presenteashbosis or calcification at the
lesion site will also affect the endovascular applo In general, the advantages of
DES and drug-coated balloons over PTA alone or-beatl stents are more
consistent in the femoropopliteal segment tharinfivpapopliteal interventions (257,
258, 299-309). However, these differences are méamlpatency, restenosis, and
repeat-revascularization endpoints. Most studiag waderpowered or did not
examine other patient-oriented outcomes, such @si@tion or wound healing in
CLI. Endovascular technigues continue to evolvédigpand there has been limited
literature comparing techniques with regard toicifly significant outcomes, such 4
amputation or wound healing.

S

IIb B-NR

Use of angiosome-directed endovascular therapy mde reasonable for patients
with CLI and nonhealing wounds or gangrene (310-319

See Online Data
Supplements 39
and 40.

During thepas decade, the goal of care with regard to endovasthdaapy for the
treatment of nonhealing wounds due to CLI has s¢ablishment of direct in-line
blood flow to the affected limb. The angiosome @ptcas also been described in
literature in relation to the treatment of nonhegiivounds. Angiosome-directed
treatment entails establishing direct blood flowitte infrapopliteal artery directly
responsible for perfusing the region of the ledpot with the nonhealing wound.
Multiple retrospective studies and 1 small nonranided prospective study assess
the efficacy of this concept have been publishd®(B310-321). Meta-analyses of
these studies found improved wound healing and §ailltage with angiosome-guids
therapy but cautioned that the quality of the ewigewas low (322, 323). Although
the angiosome concept is theoretically satisfyingdomized data comparing the
establishment of in-line flow versus angiosome-gditherapy have yet to be
published. Furthermore, there is no evidence ydetnonstrate the potential benefif
of treating additional infrapopliteal arteries orniedine flow has been established in
one artery, regardless of angiosome. Importantiderstions with regard to
angiosome-guided therapy include the potentialdioger procedural times, more

contrast exposure, and more technically compleggatores. The impact of all these

factors needs to be weighed against the likelitafadtechnically successful
procedure providing hypothetical added benefit dkerestablishment of in-line
blood flow.

the

ng

174
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Table 10. Therapy for CLI: Findings That Prompt Consideration of Surgical or Endovascular

Revascularization

Findings That Favor Consideration of Surgical
Revascularization

Examples

Factors associated with technical failure or poor
durability with endovascular treatment

Lesion involving common femoral artery, includinggin of deep
femoral artery

Long segment lesion involving the below-knee peplitand/or
infrapopliteal arteries in a patient with suitablegle-segment
autogenous vein conduit

Diffuse multilevel disease that would require erakxular
revascularization at multiple anatomic levels

Small-diameter target artery proximal to site @hstsis or densel
calcified lesion at location of endovascular trestin

Endovascular treatment likely to preclude or
complicate subsequent achievement of in-line blo
flow through surgical revascularization

Single-vessel runoff distal to ankle
nd

Findings That Favor Consideration of
Endovascular Revascularization

Examples

The presence of patient comorbidities may place
patients at increased risk of perioperative
complications from surgical revascularization. In
these patients, an endovascular-first approachigh
be used regardless of anatomy

Patient comorbidities, including coronary ischemia,
cardiomyopathy, congestive heart failure, seveng isease, an
chronic kidney disease

bu

Patients with rest pain and disease at multipleltev
may undergo a staged approach as part of
endovascular-first approach

In-flow disease can be addressed first, and ow-flisease can b
addressed in a staged manner, when requirednitalifactors or
patient safety prevent addressing all diseased esefgmat one
setting

Patients without suitable autologous vein for bgpa
grafts

sSome patients have had veins harvested for precanary
artery bypass surgery and do not have adequateniagaeins
for use as conduits. Similarly, patients may natehandergone
prior saphenous vein harvest, but available veof inadequate
diameter

CLI indicates critical limb ischemia.

9.1.2.Surgical Revascularization for CLI: Recommendations

Recommendations for Surgical Revascularizatiofor CLI

COR

LOE Recommendations

arteries (i.e., tibial, ped
(263, 266, 269, 272).

When surgery is performed for CLI, bypass to the ppliteal or infrapopliteal

al) should be construci with suitable autogenous vein

Many largeRCT< have demonstrated that bypasses above the kneld la
autogenous vein either reversed or in situ vei3,(266, 269, 272). There are large

See Online Data

Supplement 37. | 254 325). In addition,

to an isolated popliteal

single-center trials showing the efficacy of autoges vein to distal tibial vessels

composite sequential fespopliteal-tibial bypass and bypa
arterial segment thatdwdisiteral out flow to the foot are bot
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acceptable methods of revascularization and sHmultbnsidered win no other forn
of bypass with adequate autogenous conduit is lples§26, 327).

Surgical procedures are recommended to establish-ime blood flow to the foot
in patients with nonhealing wounds or gangrene (32830).

See Online Data

In patients presenting with nhealing ulcers or gangrene, surgical proceduresld
be performed to establish in-line blood flow to fbet (328-330). Table 10 address

11

Supplement 42. factors that may prompt a surgical approach tg#tent with CLI.
In patients with CLI for whom endovascular revascularization has failed and
lla B-NR | suitable autogenous vein is not available, prosthietmaterial can be effective for
bypass to the below-knee popliteal and tibial artées (331-333).

See Online Data
Supplement 42.

There are studies demonstrating that patifor whon endovascular treatment {
CLI has failed can be treated successfully wittogeihous vein bypass graft (332,
333) or prosthetic material (331). Although autamesivein is the preferred conduit
for surgical revascularization, prosthetic condsita secondary option for patients
with CLI without suitable saphenous vein who reguurgical revascularization.

lla C-LD

A staged approach to surgical procedures is reasobke in patients with ischemic
rest pain (334-336).

N/A

It is reasonable to perform a staged approachvesoeilarization in patients wi
ischemic rest pain with multilevel disease. Formeghe, aortoiliac (inflow) disease
may be treated first with endovascular treatmettyosurgical reconstruction,
depending on lesion characteristics, patient coiditids, and patient preference
(337, 338). Combined percutaneous and surgicakoeNarization may require
separate interventions, typically with the mostqor@l procedure performed first.

9.2. Wound Healing Therapies for CLI: Recommendations

Recommendations for Wound Healing Therapies for CL

COR LOE

Recommendations

B-NR

An interdisciplinary care team should evaluate angbrovide comprehensive care
for patients with CLI and tissue loss to achieve aoplete wound healing and a
functional foot (229, 339-341)

See Online Data
Supplement 44.

The management of patients with CLI and nonhealiagnds should includ
coordinated efforts for both revascularization amidind healing, because the risk of
limb-threatening infections remains until completund healing is achieved. The
structure and activities of interdisciplinary céeams for CLI may vary according to
several factors, including the local availabilifyresources. Previous groups have
described various combinations of activities o$ tt@iam, which are in addition to
revascularization and include functions such asndaare, infection management,
orthotics, and prosthetics (see Online Data Supgtérd4a for a complete list of
functions). Coordination of these activities antheadegree of organized team
structure are recommended, as opposed to ad hotstuctured referrals among
various specialty clinicians not involved in intes@plinary care.

Ambulatory patients with PAD and nonhealing foluens should be
considered for efforts to prevent amputation. Toiponents of this effort may
include revascularization, offloading, treatmenirdéction, and wound care. The

long-term outcome of the limb is excellent when ptete wound healing can be
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achiever (339.

Revascularization should be coordinated with ff@ts of clinicians who
manage foot infections, provide offloading, andiaeh complete wound healing,
either through medical therapy, surgical optiomsa oombination thereof. Coordinats
and timely interdisciplinary care can achieve eecellimb outcomes for patients wit
PAD and nonhealing foot wounds (229, 339-341).

In patients with CLI, wound care after revascularization should be performed
with the goal of complete wound healing (339).

See Online Data
Supplement 44.

A comprehensive plan for treatment of CLI mustide a plan for achieving an int:
skin surface on a functional foot. One study dertratesd a limb salvage rate of 1009
at 3 years in a cohort of patients with CLI whoiaghd complete wound healing with
endovascular revascularization and dedicated woarel(339). Before
revascularization, the interdisciplinary care tesirauld devise a plan to achieve the
goal of complete wound healing. After successfubseularization, most patients wit
gangrene of the foot are evaluated for minor amjmutavith staged/delayed primary
closure or surgical reconstruction when feasib#2{344). Negative-pressure wound
therapy dressings are helpful to achieve woundrigealter revascularization and
minor (i.e., digit or partial foot) amputation whprimary or delayed secondary
closure is not feasible (345, 346). Spontaneousugatipn, or autoamputation, of
gangrenous digits should be reserved for palliatigmatients without options for
revascularization (345, 347, 348).

Other evidence-based guidelines relevant to thitsenonhealing foot
wounds following revascularization cover the fydestrum of diabetic foot problems
(349) or separately consider the management oftiofe (225, 350), offloading (351)
and wound care (352). To date, there are no tridégh-quality studies that have
focused on wound healing adjuncts in limbs witheseWPAD (e.g., topical cytokine
ointments, skin substitutes, cell-based therapiemded to optimize wound healing)

ad

o

=

IIb B-NR

In patients with CLI, intermittent pneumatic compre ssion (arterial pump) devices
may be considered to augment wound healing and/onzliorate severe ischemic
rest pain (353).

See Online Data

A systematic review of studithat use intermittent pneumatic compression devi
specifically designed to augment arterial perfusibthe lower extremities suggests
that these may provide modest clinical benefit¢gmailly, decreased amputation rat

Supplement 44. | and improved Qol) in patients with CLI who wereligible for revascularization
(353). The potential benefit appears to outweighlthv risk associated with the use
these devices.

b C-LD In patients with CLI, the effectiveness of hyperbaic oxygen therapy for wound
healing is unknown (354).

See Online Data
Supplement 44.

The literature evaluating the utility of hyperbanixygen therapy has focused
patients without severe PAD and has not demondteateng-term benefit on wound
healing or improving amputation-free survival wreermpared with sham treatment
(355). There are no published studies evaluatiagale of hyperbaric oxygen therap
for patients with nonreconstructible PAD. One srirIT that focused on patients
with foot ulcers and PAD (ABI <0.80 or TBI <0.7®rfwhom no revascularization
was planned demonstrated a significant decreagleén area at 6 weeks, but no

<

significant differences in ulcer size at 6 monttwnplete ulcer healing at 6 weeks o
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months,andmajor or minor amputatior(354.. Furthe research on the utility «
hyperbaric oxygen therapy in this context is needed
Prostanoids are not indicated in patients with CLI(356).

B-R

A systematic review and m«analysis concluded thRCT< have not demonstratt
meaningful long-term clinical benefit from the adisiration of prostanoids to patierjts
with CLI attributable to nonreconstructible PAD &5

See Online Data
Supplement 43.

10. Management of ALI

ALl is one of the most treatable and potentiallyaigating presentations of PAD. Timely recognitidrarterial
occlusion as the cause of an ischemic, cold, pHiedus crucial to successful treatment. The wgtcommittee
has used a standard definition of ALI in which syomp duration is <2 weeks (Table 3) (33, 34). Catgdo
refers to viable limbs that are not immediatelyetiiened. Category Il refers to threatened limbsedoay lla
limbs are marginally threatened and salvageabjepiinptly treated. Category Ilb are immediatelye#tened
limbs that require immediate revascularizatioralffage is to be accomplished. Category Il ares@rsibly
damaged limbs, in which case resultant major tiéssgeor permanent nerve damage is inevitédng

10.1. Clinical Presentation of ALI: Recommendations

Recommendations for Clinical Presentation of ALI
COR LOE Recommendation

Patients with ALI should be emergently evaluated bya clinician with sufficient
C-EO . : J . .
experience to assess limb viability and implementparopriate therapy.
Patients with ALI should be rapidly eviated by a vascular specialist if one

available. Depending on local clinical experti$es vascular specialist may be a
vascular surgeon, interventional radiologist, aaladjist, or a general surgeon with
specialized training and experience in treating PA&Buch expertise is not locally o
rapidly available, there should be strong constitemaf transfer of the patient to a
facility with such resources. The more advancedidgree of ischemia, the more
rapidly the communication (including communicatedvout potential patient transfey)
needs to occur.

- c.Lp | ' patients with suspectecALl, initial clinical evaluation should rapidly asses

-

N/A

limb viability and potential for salvage and does ot require imaging (357-361).
ALl is a medical emergency and must be recogniapdity. The time constraint
due to the period that skeletal muscle will toleiiathemia—roughly # 6 hours
(362). A rapid assessment of limb viability andliabto restore arterial blood flow
See Online Data | should be performed by a clinician able to eitfmmnplete the revascularization or
Supplements 45 | triage the patient (358). Lower extremity symptamalLl can include both pain and
and 46. loss of function. The longer these symptoms areque the less likely the possibility
of limb salvage (360, 361). Clinical assessmenttimetude symptom duration, pairj
intensity, and motor and sensory deficit seveantdistinguish a threatened from a
nonviable extremity (Figure 3). The bedside asseassishould include arterial and
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venousexaminatiorwith ahandheld continuo-wave Dopple because of tt
inaccuracy of pulse palpation (34). The loss of flefable arterial signal indicates
that the limb is threatened. The absence of baéniarand venous Doppler signal
indicates that the limb may be irreversibly damafreshsalvageable). Comorbidities
should be investigated and managed aggressivelynist this not delay therapy.
Even in the setting of rapid and effective revaaigétion, the 1-year morbidity and
mortality rates associated with ALI are high (3863).

Figure 3. Diagnosis and Management of ALI (33, 34)

Diagnosis and Management
of ALI

(Acutely cold, painful Ieg)

Suspected ALI

v v
Audible arterial Inaudible arterial Inaudible arterial
Audible venous Audible venous Inaudible venous

v
Category I: \ 4 Category lli:
Viable limb Motor function Irreversible
Normal motor function assessment Complete loss of motor function
No sensory loss Complete sensory loss
Intact capillary refill Absent capillary refill
Intact Impaired
v v
Category lla: Category llb:
Marginally threatened Immediately threatened
Slow-to-intact capillary refill Slow-to-absent capillary refill
Sensory loss limited to toes if present Sensory loss more than toes and with rest pain
No muscle weakness Mild or moderate muscle weakness

Salvageable if
treated emergently

Salvageable if
treated promptly

Colors correspond to Class of Recommendation ineTab
ALl indicates acute limb ischemia.

© 2016 by the American Heart Association, Inc. &mgerican College of Cardiology Foundation 48



Gerhard-Herman MD, et al.
2016 AHA/ACC Lower Extremity PAD Guideline

10.2. Medical Therapy for ALI: Recommendations

\ Recommendation for ALI Medical Therapy

COR

LOE Recommendation
In patients with ALI, systemic anticoagulation with heparin should be

e administered unless contraindicated.
Heparin (generally intravenous unfractionated hiepas given to all patients acute
(35, 364). This can stop thrombus propagation aay pnovide an anti-inflammatory
effect that lessens the ischemia. Patients who tegved heparin before the onset

N/A of ALI and have a decrease in platelet count mas theeparin-induced

thrombocytopenia (365, 366). In this situationjraat thrombin inhibitor is given,
rather than heparin, if heparin-induced thrombagggtoa with thrombosis is
suspected.

10.3. Revascularization for ALI: Recommendations

Recommendations forRevascularization for ALI

COR

See Online Data
Supplement 47.

See Online Data
Supplement 47.

LOE Recommendations
In patients with ALLI, the revascularization strategy should be determined by
C-LD local resources and patient factors (e.qg., etiolognd degree of ischemia) (367-

369).

For marginally or immediately threatened limbs @gatry lla and llb ALI [Figure
3]), revascularization should be performed emeflgéwithin 6 hours). For viable
limbs (Category | ALI [Figure 3]), revascularizatishould be performed an on
urgent basis (within 6—24 hours). The revasculéidmsstrategy can range from
catheter-directed thrombolysis to surgical thronmbloelectomy. Available facilities
and clinical expertise are factors that shoulddesilered when determining the
revascularization strategy. The technique thatpvidlvide the most rapid restoration
of arterial flow with the least risk to the patiesfitould be selected. For example,
catheter-directed thrombolysis can provide rapstamation of arterial flow to a
viable or marginally threatened limb, particularythe setting of recent occlusion,
thrombosis of synthetic grafts, and stent thrond{a67). If this is not available
locally, surgical options for timely revascularipat should be considered, along wi
the feasibility of timely transfer to a facility thi the necessary expertise.

Catheter-based thrombolysis is effective for patieis with ALI and a salvageable
limb (367-371).

Assessment of the comparative etiveness of cathet-based thrombolysis vers
open surgery is complicated by variable definitioh#Ll in this literature. Four
RCTs comparing catheter-based thrombolysis to sy(@é7, 369-371), as well as 3
meta-analysis (368), have demonstrated similar Balbage rates between the 2
approaches but better survival with catheter-b#isexépy. The survival advantage
catheter-based therapy may be at least in paitiwttible to multiple comorbidities
found among the population of patients who presétfit ALI. Increased
comorbidities are likely to contribute to increagettioperative risk. Several of the

A

RCTs included patients with relatively chronic isatia. Acuity and severity are bot
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factors in the ccision to considethrombolysi: (367, 36-371.

C-LD

Amputation should be performed as the first procedte in patients with a
nonsalvageable limb (372, 373).

See Online Data
Supplement 48.

For patients wittCategor Il ALI (Figure 3), amputatic shoulc be performecas the
index procedure. Prolonged duration of ischemthesmost common factor in
patients requiring amputation for treatment of ALhe risks associated with
reconstruction outweigh the potential benefit iima that is already insensate or
immobile because of prolonged ischemia. Patients dve an insensate and
immobile limb in the setting of prolonged ischer(#® to 8 hours) are unlikely to
have potential for limb salvage (34, 362). In aidditin this setting the reperfusion
and circulation of ischemic metabolites can resuthultiorgan failure and
cardiovascular collapse. However, if pain can barotled and there is no evidence
of infection, amputation may be deferred if thisetsewith the patient’s goals.

C-LD

Patients with ALI should be monitored and treated €.g., fasciotomy) for
compartment syndrome after revascularization (372373).

See Online Data
Supplement 48.

The lower extremit muscles reside in compartments, surrounded bydasad bones
Reperfusion to ischemic muscles can cause celdama, resulting in increased
compartment pressure. When compartment pressafisnm Hg, there is capillary
and venule compression that leads to malperfuditimeamuscle; this is compartmer
syndrome. Fasciotomy is indicated when the compartrmressure increases.
Measurement of intracompartment pressure is nayaweasily accessible. In such
cases, evaluation for fasciotomy is prompted byettsmmment of increased pain, teng
muscle, or nerve injury. Fasciotomy should be atersid for patients with Category
lIb ischemia for whom the time to revascularizatisrr4 hours.

nt

e

lla

B-NR

In patients with ALl with a salvageable limb, percitaneous mechanical
thrombectomy can be useful as adjunctive therapy tthrombolysis (374-378).

See Online Data

Multiple nonrandomized studies hasuggested al percutaneous mechanic

Supplements 49 | thrombectomy in combination with pharmacologicartipy can be beneficial in the)
and 50. treatment of threatened limbs (374-378).
la C-LD In patients with ALI due to embolism and with a salageable limb, surgical
thromboembolectomy can be effective (379-381).

See Online Data
Supplements 49

Patients wittarteria embolism and an absent pulse ipsilateral to theeisic limb
can be treated by exposure of an artery in thetifidimb and balloon-catheter
thromboembolectomy. These patients may benefit fidjunctive intraoperative

and 50. fibrinolytics. In the event that thromboembolectodoes not restore arterial flow,
bypass can be performed (381-383).
b C-LD The usefulness of ultrasound-accelerated cathetembed thrombolysis for
patients with ALI with a salvageable limb is unknown (384-386).

50.

See Online Data
Supplements 47 anc

The use oultrasounraccelerated catheter delivery of thrombolagens has bee
published in case series (384) and retrospectiaty/ses (385). However, the single
| RCT comparing this technique to standard catheaseth thrombolytic therapy faileg
to demonstrate a difference in outcomes, inclutilegding, despite a lower total

amount of Iytic delivered (386).
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10.4. Diagnostic Evaluation of the Cause of ALI: Recommaettations

Recommendations for Diagnostic Evaluation of the Qase of ALI

COR

LOE

Recommendations

C-EO

In the patient with ALI, a comprehensive history slould be obtained to determine
the cause of thrombosis and/or embolization.

N/A

In addition to identifying a known history of PAEhe history should focus ¢
uncovering clinical evidence of other conditionattban result in ALI through either
embolic or thrombotic mechanisms. These conditioalside atrial fibrillation, left
ventricular thrombus, aortic dissection, traumayergoagulable state, and presence
limb artery bypass graft. The clinical history shibigdentify the presence or absence
a history of Ml, symptoms and signs of left venitar dysfunction resulting in
congestive heart failure, or possible endocarditie history should evaluate for
possibility of deep vein thrombosis with intracaishunt (e.g., patent foramen ovalg
or other that may result in paradoxical arteriabelism), hypercoagulable state, and
family history of thrombosis.

Of

%

lla C-EO

In the patient with a history of ALI, testing for a cardiovascular cause of
thromboembolism can be useful.

N/A

Treatment of ALI should not kdelayedfor testingfor the underlying cause of the lin
ischemia. Delay from symptom onset to revascultidrds a major determinant of
outcome (360, 361). The evaluation of a cardiovias@ause of ALl is most useful in
the patient without underlying PAD. Evaluation &@rdiovascular cause includes
electrocardiogram or additional heart rhythm mainig to detect atrial fibrillation,
electrocardiogram to detect evidence of Ml, aneahdiography to further determin
whether there is a cardiac etiology for thromboelisbg such as valvular vegetation,

1%

left atrial or left ventricular thrombus, or intadiac shunt (387).

11.Longitudinal Follow-Up: Recommendations

PAD is a lifelong chronic medical condition. Onggicare focuses on cardiovascular risk reductioh wit

medical therapy, optimizing functional status wsthuctured exercise and, when indicated, revaseatan.

Recommendations for Longitudinal Follow-Up

COR

LOE

Recommendations

C-EO

Patients with PAD should be followed up with periodt clinical evaluation,
including assessment of cardiovascular risk factordimb symptoms, and
functional status.

N/A

A comprehensive care plan for patients with PADuUdes periodicclinical
evaluation by a healthcare provider with experiegndbe care of vascular patients.
Clinical evaluation should include assessment odiogascular risk factors,
assessment of adherence to medical therapy, aahheation of smoking cessation
efforts. Comprehensive lifestyle modification, imding heart-healthy nutrition, is
encouraged (22). Patients with PAD should also tguiperiodic assessment of lim
symptoms, functional status, and their ability &otigipate in vocational and
recreational activities. Ongoing participation isteuctured exercise program shoul
be facilitated. Foot examination and patient colingabout healthy foot behaviors
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in PAD are addressed in Section

Patients with PAD who have undergone lower extremytrevascularization
C-EO | (surgical and/or endovascular) should be followedpuwith periodic clinical
evaluation and ABI measurement.

In addition to the clinical evaluation of cardioeatar risk factors, functional statt

and adherence to medical therapy and smoking o@sspatients with PAD who
have previously undergone lower extremity revag@asion (surgical and/or
endovascular) require additional ongoing assessarghtare. Follow-up visits after
revascularization should include reassessmentggbdtient’s limb symptoms and
interval change in functional status, as well agigipation in a structured exercise
program. Pulse examination and ABI are includethéassessment. A change in ABI
of 0.15 is considered clinically significant (388).
Duplex ultrasound can be beneficial for routine suveillance of infrainguinal,
autogenous vein bypass grafts in patients with PA[B89-395).
A general surveillance schedule may be at 4 toékset monthy, and 12 months i
the first year and yearly thereafter. It is impattthat testing frequency is
individualized to the patient, type of arterial lbgs, and any prior duplex scan
findings. Duplex graft surveillance focuses onittentification of high-grade stenosjis
(e.g., peak systolic velocity >300 cm/s and peakddig velocity ratio across the
See Online Data | stenosis >3.5) or impending graft failure (e.g.YR30 cm/s) (392, 395). Detection
Supplements 51 | of a graft stenosis prompts the consideration hér revascularization to treat the
and 52. stenosis and maintain graft patency. Duplex magadetignificant stenoses that may
not be detected by a decline in ABI (394). Althouglse series have demonstrated
high rates of primary assisted patency with a duplgasound-surveillance strategy
RCTs of duplex surveillance versus clinical suteeite with the ABI have
demonstrated mixed results in terms of a benefjiaiency and limb outcomes (391
393, 396).
Duplex ultrasound is reasonable for routine survelbnce after endovascular

procedures in patients with PAD (397-399)
Studies havdeveloped duplex ultrasound diagnostic criteriadiagnosing restenos

at the site of endovascular revascularization. Biagtic criteria need to be customized
to the location (e.g., iliac or superficial femoaatery) and type of intervention (e.g.
angioplasty, uncovered stent, or covered steng.oftimal timing for surveillance
after endovascular procedures is unclear (397-39®)e are limited outcome data pn
routine duplex surveillance versus clinical sutesite plus the ABI after
endovascular revascularization (397-399). The vafuduplex ultrasound may be
greater in cases with higher rates of restenasd) as after interventions to treat vary
long lesions or occlusions (400).

The effectiveness of duplex ultrasound for routinsurveillance of infrainguinal
prosthetic bypass grafts in patients with PAD is ugertain (393, 401-403).
Duplex ultrasound of prosthetic bypass grafts mayded to characterize r-graft

velocity, because low velocities can predict impegdraft failure (401-403).
Outcome studies of duplex surveillance of prosthgtafts have not shown consistent
benefit (393, 401-403). One RCT of duplex versusadl surveillance with the ABI
for femoropopliteal grafts did not show a benefitdoplex on outcome in the subset
of patients with prosthetic grafts, though there adenefit of duplex surveillance for

N/A

lla B-R

lla C-LD

See Online Data
Supplement 52.

I1b B-R

See Online Data
Supplements 51
and 52.
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| vein bypass grafi(393.

12.Evidence Gaps and Future Research Directions
In performing the evidence review and in develoghmgpresent guidelines, the writing committee idiex the

following critical evidence gaps and future direas for PAD-related research:

» Basic science and translational studies to bettdexstand the vascular biology of endovascular
therapies and bypass grafting and to develop netlvads for preventing restenosis after

revascularization.

« Determination of risk factors for progression frasymptomatic PAD to symptomatic disease,

including CLI.

* RCTs needed to determine the value of using thetdBlentify asymptomatic patients with PAD

for therapies to reduce cardiovascular risk (eugtiplatelet agents, statins, and other therapies).

« Advancement in PAD diagnostics, such as technaddgiesimplified yet highly accurate

measurement of the ABI and tools for more relialgainvasive perfusion assessment in CLI.

« Comparative-effectiveness studies to determin@iienal antiplatelet therapy (drug or drugs and

dosage) for prevention of cardiovascular and limlated events in patients with PAD.

» Development of additional medical therapies foudiaation—an area of unmet medical need with

a currently limited research pipeline (404).

« Studies to investigate the role of dietary intetigm in addition to statin therapy, to improve
outcome and modify the natural history of PAD.

« Additional research to identify the best commundyhome-based exercise programs for patients
with PAD to maximize functional status and impr@YeL, as well as the role of such exercise

programs before or in addition to revascularization

« Development and validation of improved clinicalsd#dication systems for PAD that incorporate
symptoms, anatomic factors, and patient-specsic flactors and can be used to predict clinical
outcome and optimize treatment approach. An exaofderecently developed classification
system is the Society for Vascular Surgery limissification system, based on wound, ischemia,
and foot infection (WIfl), which has been validatedlifferent populations and may permit more

meaningful prognosis in patients with CLI (405-409)

« Comparative- and cost-effectiveness studies oflitferent endovascular technologies for treatment

of claudication and CLlI, including drug-coated batls and DES. Studies should include patient-
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centered endpoints, such as functional paraméiiees to wound healing, and QoL, in addition to
standard patency-focused outcomes. These studibstben be incorporated into value-based

clinical algorithms for approach to revasculariaatfor claudication and CLI.

» Additional studies to demonstrate the impact oftisatietal registries on clinical outcomes and
appropriate use. At present, these include the WaisQuality Initiative (VQI), the National
Cardiovascular Data Registry Peripheral Vasculariention Registry™ (PVI Registry™), and
the National Radiology Data Registry for Interventill Radiology (NRDR). These registries
provide an opportunity to obtain “real-world” data surgical and endovascular procedures for
PAD and to improve quality by providing feedbaclpauticipating centers. Future efforts should
incorporate these registries into interventionallR@nd postmarketing studies of PAD-related

devices.

13. Advocacy Priorities

The writing committee identified 3 priorities foruttisocietal advocacy initiatives to improve heaittre for
patients with PAD. First, the writing committee popts the availability of the ABI as the initialadjnostic test
to establish the diagnosis of PAD in patients witory or physical examination findings suggestv&®AD
(Table 5). Although the ABI test is generally reimbed by third-party payers for patients with diass
claudication or lower extremity wounds, payers mayprovide reimbursement for the ABI with otherdings
suggestive of PAD, such as lower extremity pulsgoaialities or femoral bruits. The writing commiite
affirms the importance of confirming the diagnasi$?’AD in such patients to allow for GDMT as debited in
this document. Second, the writing committee susptbie vital importance of insuring access to sviped
exercise programs for patients with PAD. Althougteasive high-quality evidence supports supervised
exercise programs to improve functional status@at, only a minority of patients with PAD particigain
such programs because of lack of reimbursemertilg+party payers. Third, the writing committeeagnizes
the need for incorporation of patient-centered oes into the process of regulatory approval of medical
therapies and revascularization technologies. &mgcularization technologies, regulatory appresvdtiven
primarily by data on angiographic efficacy (i.ardget lesion patency) and safety endpoints. Thaeaif the
functional limitation associated with PAD warrattte incorporation of patient-centered outcomesh s1sc

functional parameters and QoL, into the efficacicomes for the approval process.
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Appendix 3. Abbreviations

AAA = abdominal aortic aneurysm

ABI = ankle-brachial index

ALI = acute limb ischemia

CAD = coronary artery disease

CLI = critical limb ischemia

CTA = computed tomography angiography
DAPT = dual-antiplatelet therapy

DES = drug-eluting stent(s)

GDMT = guideline-directed management and therapy
MI = myocardial infarction

MRA = magnetic resonance angiography
PAD = peripheral artery disease

PTA = percutaneous transluminal angioplasty
RCT = randomized controlled trial

SPP = skin perfusion pressure

TBI = toe-brachial index

TcPQ, = transcutaneous oxygen pressure
QoL = quality of life
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Diagnostic Testing for
Suspected PAD

History and physical examination
suggestive of PAD without rest pain,
nonhealing wound, or gangrene
(Table 5)

Noncompressible arteries Normal ABI e Abnormal ABI:
ABI: >1.40 Borderline ARI: 0 9:-0.99 <0.90

Exertior‘a. ~on-joint
releacu :>2 symptoms

‘ Exercise ABI
Normal | Abnormal Ye | No (Class lla)
(>0.70) (£0.70)
? Search for
-Abn. *mal ormal aI?ernatlye

diagnosis

(Table 6)
despii> GOMT, < A 4

Search for
alternative
diagnosis
(Table 6)

Lufestyle-lumntlnb f‘laud|cat|on

revasculan.ation consndered

Y(,a —I—N Do not perform invasive
or noninvasive anatomic

Op. -me assessments for
asymptomatic patients
(Class IlIl: Harm)

Anatomic assessment:

« Invasive angiography
(Class lla)




Diagnostic Testing for
Suspected CLI

suggestive of PAD with rest pain,

History and physical examination
nonhealing wound, or gangrene

(Table 5) )
B lSear( h for alternative diagnosis
‘ Yes—N \rables 6 and 7) j
v v — v
Non-compressible arteries Normal ABI: 1.0('-1.40 3
[ ABI: >1.40 J [ Borderline ABI: 0.91-2.99 [ Abnormal ABY: 50.90 ]

v v

Al (i o
Nonhe: ing)vound Additional perfusion
S gatone assessment, particularly
Normal | Abnormal if ABI >0.70:
(>0.70) (0.70) —1—=\es « TBI with waveforms
) ¢ TcPO,*
Yy  Skin perfusion pressure*
Perfusion assess veni: = (Class lla)
« TBI with waveiorm st alt:r’rfati :’e' J_
*» TcPO,* o ormal——Abnormal
* Skin perfusion pressure* T gbl 6
Cless lla) (Table 6)
Search for L
alternative ormalLAbnormal

diagnosis (Table 7)



Acutely cold, painful leg
Suspected ALI

v v
Audible arterial Inaudible arterial j. Inaudible arterial
Audible venous Audible venouz ‘ Inaudible venous

Category I: N Category i
Viable limb ) MEEses\ction Irreversible )
Normal motor function assedsment Complete loss of motor function
No sensory loss £~ Complete sensory loss
Intact capillary refill Absent capillary refill
.—Intact Impaired
v v
Category lla: Category lib:
Marginally th:c. tened Immediately threatened
Slow-to-intact caiiary refill Slow-to-absent capillary refill
Sensory loss limited to tc 2s if present Sensory loss more than toes and with rest pain
No musc.~ wee kness Mild or moderate muscle weakness

¥

r_Sa....geable if
[ treated promptly

Salvageable if
treated emergently



