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ABSTRACT LOWERfEXI‘REMITY PERIPHERAL ARTERY DISEASE
. o ) (PAD) is a common atherosclerotic condi-
The 2024 American Heart Association and American Col-  tjon that encompasses a spectrum from asymp-

lege of Cardiology multisociety peripheral artery disease  tomatic disease to acute limb ischemia, a med-
(PAD) guideline updates the 2016 guideline by clarifying  ical emergency that threatens limb viability
clinical terminology, using trial evidence to guide pharma-  due to a sudden loss of perfusion. PAD is often
cotherapy, and addressing equity and access to care. This ~ overlooked, especially in underserved commu-
article summarizes the main clinical recommendations nities, and can lead to significant morbidity and

. mortality.
and how to implement them. In 2024, the American Heart Association
KEY POINTS (AHA) and American College of Cardiology
(ACC) updated their PAD guideline! with the
Dual-pathway inhibition with rivaroxaban 2.5 mg twice latest evidence-based recommendations and

daily plus aspirin 81 mg daily is an evidence-based option  introduced ways to optimize care for patients.
for selected patients with symptomatic PAD and for those =~ Below we compare the 2024 guideline recom-

who have undergone lower-extremity revascularization. mendations with the 2016 guideline,’ review
. the treatment recommendations and imple-
Management updates include hybrid approaches to super- mentation steps, and discuss challenges sur-

vised exercise therapy, individualizing revascularization choices rounding health disparities in PAD.

(either surgical, endovascular, or hybrid), and forming multidis-

. L L . @ WHO IS THE INTENDED AUDIENCE?
ciplinary chronic limb-threatening ischemia care teams.

-+ The 2024 guideline! targets primary care clini-
High-intensity statins are endorsed; glucagon-like peptide 1 cians, hospitalists and other internal medicine

receptor agonists or sodium-glucose cotransporter 2 specialists, cardiqlogists, podiatrists, wound
inhibitors are recommended for patients with diabetes. care and rehabilitation teams, and vascular

. medicine physicians and specialists including
Routine preventive foot care is essential and should be surgeons and interventional cardiologists and

radiologists.

Clinicians in outpatient settings are
responsible for screening high-risk individuals,
managing risk factors, and having accessi-

prioritized, as it reduces complications.

PAD disproportionately affects certain populations, and
racial, sex-based, and socioeconomic disparities should ble pathways for supervised exercise therapy
be addressed to improve vascular health. and revascularization assessment. Clinicians

doi:10.3949/ccjm.932.25101 in inpatient and acute care settings focus on
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TABLE 1

Key recommendation updates between the 2016 and 2024

peripheral artery disease guidelines

Topic 2016 guideline?

2024 guideline'

Terminology and classification®
fewer granular subsets

Uses the term critical limb ischemia;

Single antiplatelet therapy for
symptomatic patients

Antithrombotic therapy*>2°

Lipid-IBWering tHérapy”-mw

Supervised exercise therapy for
claudication

Exercise therapy?'%-'?

Revascularization evidence'

Risk afﬁplifiers aﬁd healthw Limited emphasis

disparities!720-22

Standardized categories: asymptomatic, chronic
symptomatic, chronic limb-threatening ischemia (replaces
critical limb ischemia), and acute limb ischemia

Low-dose rivaroxaban plus aspirin (dual-pathway
inhibition) for selected symptomatic patients and after
revascularization; clarifies role of dual antiplatelet therapy

Add ezetimibe, proprotein convertase subtilisin/kexin type 9
inhibitor, or both when low-density lipoprotein cholesterol
remains above threshold? despite maximally tolerated statin
therapy

Retains supervised exercise therapy recommendation;
incorporates structured home-based, hybrid, and virtual
models

Incorporates evidence from BEST-CLI® and BASIL-27;
emphasizes individualized selection and multidisciplinary
planning

Stresses importance; recommends equity-focused
interventions

2The 2026 American College of Cardiology and American Heart Association multisociety dyslipidemia guideline’ recommends a lower low-density lipoprotein
cholesterol goal for patients at very high risk of atherosclerotic cardiovascular disease.

BASIL-2 = Bypass Versus Angioplasty in Severe Ischaemia of the Leg 2; BEST-CLI = Best Endovascular Versus Best Surgical Therapy in Patients With Chronic Limb-

Threatening Ischemia

patients with acute limb ischemia and deteriorating
chronic limb-threatening ischemia, and provide rapid
vascular consultation, imaging, and anticoagulation
therapy as well as expedited reperfusion planning.
The guideline also applies to healthcare system
administrators and third-party payers, as the recom-
mendations require organizational investments and
modified reimbursement workflows to be practical.’

B WHO WROTE THE GUIDELINES?

Led by the AHA and ACC with input from other
specialty societies, the 2024 guideline' was written
in collaboration with experts from vascular surgery,
interventional cardiology, radiology, vascular medi-
cine, podiatry, public health, and health equity. Trial
summaries, algorithms, and implementation steps aid
in translating the guideline recommendations into
practice. This collaborative model enhances appli-
cability across specialties, while the implementation
material offers practical examples and algorithms for
clinical program development.’
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I WHAT ARE THE MAIN RECOMMENDATIONS?

Highlights from updated recommendations in the
2024 guideline! are summarized in the following sec-
tions and in Table 1.242

Standardized terminology

The guideline encourages adopting the use of 4 stan-
dardized clinical subsets—asymptomatic; chronic
symptomatic, which includes intermittent claudica-
tion (exertional leg pain); chronic limb-threatening
ischemia with pain at rest, nonhealing ulceration, or
gangrene attributable to arterial insufficiency; and
acute limb ischemia. Chronic limb-threatening isch-
emia is now the preferred term instead of critical limb
ischemia'® to emphasize the presence of wounds and
infection alongside perfusion metrics. Consistent ter-
minology ensures clear diagnostic thresholds, timely
referrals, and standardized treatment pathways for
each PAD subset. The goal is to facilitate triage, inter-
center comparison, and consistent outcome reporting
in registries and trials.
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Screening and assessment

Targeted screening using the ankle-brachial index is

recommended for the following high-risk adults:

e Anyone age 65 or older

e Those age 50 to 64 with a history of smoking or
diabetes

e Those age 50 or younger with diabetes mellitus and
at least 1 additional risk factor for atherosclerosis

e Those with known atherosclerotic disease in
another vascular bed.

Postexercise ankle-brachial index is recommended for

patients with exertional leg symptoms despite a nor-

mal or borderline ankle-brachial index.

A reasonable approach to take with patients at
increased risk of PAD is performing a resting ankle-
brachial index test, with or without ankle pulse volume
recording or Doppler waveforms.?” An ankle-brachial
index greater than 1.40 indicates noncompressible
arteries rather than normal perfusion, and toe-brachial
index testing with toe pressures should be obtained
when available.

Segmental pressures and multilevel pulse volume
recording can help localize the disease level, while
transcutaneous oxygen pressure or skin perfusion pres-
sure may help assess local perfusion and wound-healing
potential in patients with tissue loss or suspected
chronic limb-threatening ischemia. A noncompressed
blood vessel with an elevated ankle-brachial index is
evidence of microvascular disease, which is associated
with an increased risk of limb loss and concomitant
systemic cardiovascular changes.

Acute limb ischemia is characterized by pain,
pallor, pulselessness, poikilothermia, paresthesia, and
paralysis (the 6 Ps); patients with acute limb ischemia
require evaluation with Doppler waveforms.

Patients with no increased risk of PAD or who do
not have history or physical examination findings do
not benefit from screening.

Pharmacotherapy

Antithrombotic strategy. For patients with symp-
tomatic PAD, single antiplatelet therapy with either
aspirin or clopidogrel (a P2Y , receptor inhibitor) is
recommended to reduce major adverse cardiovascular
events.

Patients with acute limb ischemia should receive
systemic anticoagulation with unfractionated heparin
when it is not contraindicated.

Low-dose rivaroxaban (2.5 mg twice daily) plus
low-dose aspirin (81 mg daily), known as dual-pathway
inhibition, is recommended to reduce major adverse car-
diac events and major adverse limb events in patients

with symptomatic PAD or after lower-extremity revas-
cularization based on evidence from the COMPASS
(Cardiovascular Outcomes for People Using Anticoag-
ulation Strategies)*® and VOYAGER PAD (Vascular
Outcomes Study of ASA [Acetylsalicylic Acid] Along
With Rivaroxaban in Endovascular or Surgical Limb
Revascularization for PAD)>° trials.

Notably, the current PAD outcomes evidence
from COMPASS and VOYAGER PAD only sup-
ports dual-pathway inhibition with rivaroxaban plus
aspirin. Although the AGRIPPA (Apixaban Versus
Clopidogrel on a Background of Aspirin in Patients
Undergoing Infrapopliteal Angioplasty for Critical
Limb Ischemia)? trial was designed to evaluate apix-
aban 2.5 mg twice daily plus aspirin 100 mg once daily
after infrapopliteal revascularization in critical limb
ischemia, it has not replaced evidence from the COM-
PASS and VOYAGER PAD trials.

Because dual-pathway inhibition can increase bleed-
ing risk, clinicians should use structured bleeding-risk
assessments such as HAS-BLED (hypertension,
abnormal renal or hepatic function, stroke, bleeding
tendency or predisposition, labile international nor-
malized ratio on warfarin, elderly [age > 65 years],
drugs [aspirin or nonsteroidal anti-inflammatories]
or alcohol, or both)?® or PAD-specific OAC*-PAD
(oral anticoagulation, age > 80 years, chronic limb-
threatening ischemia, congestive heart failure, chronic
kidney disease, prior bleeding event, anemia, demen-
tia),’® document shared decision-making, and follow
monitoring protocols.

After endovascular revascularization, dual anti-
platelet therapy with a P2Y , receptor inhibitor
plus low-dose aspirin for 1 to 6 months is reasonable.
Full-intensity oral anticoagulation should be reserved
for patients with infrainguinal disease when prosthetic
or a disadvantaged autogenous vein conduit is used.
Additional indications for full-intensity anticoagula-
tion include patients with recurrent thrombotic events
or thrombophilia. A team-based approach to care is
paramount in these instances. Long-term dual anti-
platelet therapy is not recommended after prosthetic
bypass grafting,”” but short-term therapy for 1 month
improves patency.

Lipid-lowering therapy with a high-intensity statin
remains fundamental. The 2024 guideline recommends
adding nonstatin therapy with a proprotein convertase
subtilisin/kexin type 9 (PCSK9) inhibitor or ezetimibe
when the low-density lipoprotein cholesterol (LDL-C)
level remains 70 mg/dL or greater on maximally
tolerated statin therapy. However, the 2026 ACC/
AHA multisociety dyslipidemia guideline® identifies
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TABLE 2

Pharmacotherapy recommendations for patients with peripheral artery disease (PAD)

Therapy

2024 recommendation’

Clinical application notes

Antithrombotic
Single antiplatelet*®

Aspirin or clopidogrel remains first-line therapy
for symptomatic PAD

Dual-pathway inhibition*3#°

Consider 2.5 mg rivaroxaban twice daily

plus aspirin 81 mg daily for atherosclerotic
cardiovascular disease prevention and reduction
of major adverse cardiovascular events in stable
PAD after assessing ischemic and bleeding risk

Endorsed for selected patients with symptomatic
PAD and after revascularization when ischemic
benefit outweighs bleeding risk

Dual antiplatelet therapy

Aspirin plus a P2Y, , inhibitor is reasonable for
1-6 months after endovascular revascularization
and in selected surgical bypass contexts

Lipid lowering'+'

High-intensity statin + ezetimibe, proprotein
convertase subtilisin/kexin type 9 inhibitor,? or
both

Add nonstatin therapy if low-density lipoprotein
cholesterol remains > 70 mg/dL on maximally
tolerated statin®

Glucagon-like peptide 1 receptor agonistsc and
sodium-glucose cotransporter 2 inhibitors to
reduce cardiovascular risk

Antihypertensive Recommended for patients with hypertension to
reduce major adverse cardiovascular events
Claudication Cilostazol can improve symptoms and walking

distance but is contraindicated in patients with
heart failure; pentoxifylline is not recommended

Document rationale when continuing

Expand prevention options for patients at high

ischemic risk after counseling

Use structured bleeding risk assessment, shared
decision-making, and monitoring before adding
low-dose rivaroxaban

Not recommended for long-term therapy; transition

patients to single antiplatelet or dual-pathway
inhibition when appropriate

Monitor periprocedural bleeding risk and
individualize therapy duration

Create low-density lipoprotein cholesterol goal and

workflows for prior authorization and follow-up

Coordinate with endocrinology

Integrate blood pressure targets (generally

< 130/80 mm Hg when tolerated) into PAD clinic

workflows

Screen for heart failure before starting cilostazol;
avoid pentoxifylline

2Among nonstatins, proprotein convertase subtilisin/kexin type 9 inhibitors are the most highly effective at reducing major adverse limb events in patients with PAD.

®The 2026 American Heart Association and American College of Cardiology multisociety dyslipidemia guideline' recommends a low-density lipoprotein
cholesterol goal of less than 55 mg/dL for patients at very high risk of atherosclerotic cardiovascular disease. The selection of ezetimibe, proprotein convertase
subtilisin/kexin type 9 inhibitor, or both is determined by the low-density lipoprotein cholesterol reduction needed.

STRIDE (Semaglutide and Walking Capacity in People With Symptomatic Peripheral Artery Disease and Type 2 Diabetes)*' showed semaglutide improved
maximal walking distance, PAD symptoms, and quality of life, but these results should not be overgeneralized to all glucagon-like peptide 1 receptor agonists.

an LDL-C goal of less than 55 mg/dL for patients at
very high risk of atherosclerotic cardiovascular disease,
and recommends adding ezetimibe, a PCSK9 inhibitor,
or both depending on the LDL-C reduction needed.
PCSK9 inhibitors are among the most effective non-
statin medications for reducing major adverse limb
events in patients with PAD.!4-16
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Antidiabetic agents. For eligible patients with
type 2 diabetes, glucagon-like peptide 1 receptor
agonists and sodium-glucose cotransporter 2 inhibi-
tors should be used to reduce cardiovascular risk.?$-°
The STRIDE (Semaglutide and Walking Capacity in
People With Symptomatic Peripheral Artery Disease
and Type 2 Diabetes)’! trial showed that semaglutide
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TABLE 3

Exercise therapy program recommendations
Intervention 2024 recommendation’ Implementation notes
Supervised exercise Remains class 1 for claudication; Continue referrals; document baseline and postprogram functional
therapy'® first-line therapy when feasible measures

Structured home-based Elevate role when supervised

programs'®-'2 exercise therapy access is limited
Hybrid and telehealth Encourages transition from
models*1%-'2 supervised exercise therapy to home-
based Build hybrid pathways and evaluate local cost-effectiveness and access
improved maximum walking distance on treadmill Choices include surgical, endovascular, and hybrid
testing, PAD symptoms, and quality of life in patients approaches.
with symptomatic PAD and type 2 diabetes. However, Patients with intermittent claudication who
the trial results do not apply to all glucagon-like pep- improve adequately with medical and supervised exer-
tide 1 receptor agonists because they lack PAD-specific cise therapy should generally not undergo revascular-
functional outcome evidence. ization based solely on evidence of anatomic disease;
Antihypertensive therapy is recommended for however, revascularization can be considered for per-
patients with PAD and hypertension to reduce the risk sistent, lifestyle-limiting claudication when a patient
of major adverse cardiovascular events. does not adequately respond to guideline-directed
Managing claudication with cilostazol may improve therapy. The treatment plan should take into account
symptoms and walking distance, but it should not be the patient’s reported disability and anatomic level of
used in patients with heart failure. Pentoxifylline does disease (ie, aortoiliac, femoropopliteal, or infrapop-
not provide benefit and is not recommended. liteal vessels). Data indicate that endovascular treat-
Table 2 provides a summary of the pharmacother- ment of infrageniculate and infrapopliteal occlusive

1,4,5,8,9,14-16,28-31

apy recommendations. disease may be associated with greater risk of chronic

limb-threatening ischemia due in large part to proce-
dural failures and the need for repeat interventions.'®
Revascularization, when feasible, is central to limb
preservation in patients with chronic limb-threatening
ischemia.’ Based on results from the BEST-CLI (Best
Endovascular Versus Best Surgical Therapy in Patients
With Chronic Limb-Threatening Ischemia)® and
BASIL-2 (Bypass Versus Angioplasty for Severe Isch-

aemia of the Leg)’ trials, surgical bypass with autolo-

Exercise therapy

Supervised exercise therapy that takes place in a
hospital or outpatient setting remains a class 1 rec-
ommendation for claudication. When unavailable,
structured home-based and hybrid supervised pro-
grams that use virtual coaching or wearable remote
monitoring devices are evidence-based alternatives,
as data show clinically significant improvements in

walking distance, functional status, and quality of o . . .
life (Table 3).112 The guideline also recommends gous vein is favored for selected patients with chronic

limb-threatening ischemia who have good conduit
and acceptable operative risk. Endovascular or hybrid
strategies may be preferred for patients with poor con-
duit, high operative risk, or anatomy favorable to an
endovascular-first approach.

For patients with ischemic wounds, revascularization
can restore direct arterial flow to the skin and underlying

implementing programs with objective baseline and
follow-up assessments such as ankle-brachial index,
6-minute walk test, and treadmill metrics and mech-
anisms to monitor patient adherence. Documenting
participation and outcomes is important to support
insurance coverage and reimbursement.’

Revascularization and limb preservation tissue where the wound is located, known as the angiosome,
The decision to undergo revascularization must be to promote healing."” The guideline emphasizes that pre-
individualized based on the patient’s presentation, operative vein mapping and multidisciplinary planning
anatomy, conduit availability, surgical risk, response are imperative before any revascularization procedure in
to medical and supervised exercise therapy, and goals. patients with chronic limb-threatening ischemia.
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Acute limb ischemia is an emergency that requires
rapid assessment of limb viability and urgent consul-
tation with a vascular specialist. Imaging should be
obtained when it will not delay treatment, and revas-
cularization strategy should be determined by limb
viability, ischemia duration, anatomy, thrombotic vs
embolic etiology, patient risk, and institutional exper-
tise. Options include catheter-directed thrombolysis,
pharmacomechanical or surgical thrombectomy, surgi-
cal bypass, endovascular intervention, or hybrid ther-
apy. Irreversible ischemia requires careful assessment
because revascularization may be futile or harmful.

Implementation and equity

Creating multidisciplinary chronic limb-threatening
ischemia workflows requires collaborating with special-
ists in vascular medicine and surgery, podiatry, wound
care, infectious disease, endocrinology, rehabilitation,
nursing, and care coordination; implementing hub-
and-spoke or embedded podiatry clinic models; strat-
ifying outcomes such as amputation rates and time to
revascularization; and expanding access to supervised
exercise therapy and revascularization to underserved
populations.’

Formal chronic limb-threatening ischemia care
teams are not yet uniformly available across health-
care systems, but implementation can begin with the
following:

e Defining automated electronic medical record—
generated referral pathway for patients with pain

at rest, tissue loss, or infection that uses best

practice advisories driven by risk-based tools

Expediting noninvasive testing and arterial imaging

Standardizing wound photography and using

WIAI staging (risk stratification based on wound,

ischemia, and foot infection scored on a scale

of 1-3) for objective evaluation'”’

e Involving vascular, podiatry, and wound-care
specialists earlier in the process

e Tracking clinical (time to revascularization, wound
healing, limb salvage, readmission) and equity
metrics.

Although establishing multidisciplinary teams
can be a challenge, creating quality metrics and
securing financial reimbursement from private and
public payers may help the process. Registries should
be used to monitor patient participation and out-
comes (Figure 11310-12171923),

At Cleveland Clinic, patients with chronic
limb-threatening ischemia are treated through multi-
disciplinary limb-salvage teams that include vascular
surgery, cardiology, primary care, podiatry, and wound-

608 CLEVELAND CLINIC JOURNAL OF MEDICINE ~ VOLUME 93 ¢ NUMBER 10

care pathways, although the exact structure varies by
site and clinical context.

Preventive foot care

Effective programs should educate patients on daily
foot self-inspection, proper footwear, regular evalua-
tion by podiatry, and prompt referral for wound care
at the first sign of ulceration or infection.’ Clinicians
should also inspect patients’ feet during routine phys-
ical examinations, evaluating skin integrity, interdig-
ital spaces, and pulses; looking for deformity, wounds,
and signs of infection; evaluating for neuropathy;
and checking for appropriate footwear. Incorporating
foot-care pathways into multidisciplinary PAD teams
reduces the incidence of ulceration, infection, and
amputation, and is an essential component of com-
prehensive secondary prevention.

I WHAT IS DIFFERENT FROM PRIOR GUIDELINES?

The 2024 guideline! differs from 2016 guideline? in
both content and approach. In areas where the 2016
guideline primarily provided clinical practice rec-
ommendations, the 2024 update integrates evidence
from trials and provides implementation guidance.

Trial-driven strategies

COMPASS* was a double-blind, randomized,
placebo-controlled trial of low-dose rivaroxaban with
or without aspirin in patients with stable atherosclerotic
cardiovascular disease, including PAD. Rivaroxaban
plus aspirin reduced major adverse cardiovascular events
vs aspirin alone. A subsequent PAD subgroup analysis
showed that dual-pathway inhibition reduced the risk of
major adverse limb and cardiovascular events,® support-
ing the role of dual-pathway inhibition in secondary pre-
vention. However, this strategy requires documenting
shared decision-making and monitoring for bleeding.

VOYAGER-PAD’ showed that rivaroxaban 2.5 mg
twice daily plus aspirin in patients with PAD after
lower-extremity revascularization reduced the inci-
dence of major adverse cardiovascular and limb events
vs aspirin alone. Although increased bleeding was
seen, there was an overall net benefit in many sub-
groups, including a reduction in subsequent ischemic
events.” Dual-pathway inhibition should be considered
in selected patients after lower-extremity revascular-
ization, but will require postoperative antithrombotic
pathways and bleeding surveillance.

Evidence from both trials supports dual-pathway
inhibition to reduce the risk of major adverse limb and
cardiovascular events in patients with PAD and after
revascularization. This is a substantial change to the
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Build multidisciplinary peripheral artery disease team and workflows

A 4

Member Purpose

Key implementation and outcomes

Primary care clinicians,
hospitalists, cardiologists,
and internal medicine

Early identification
preventive therapy,
cardiovascular risk
reduction, medical
optimization, and referral
coordination

Target ankle-brachial index (ABI) screening protocols

and workflows to improve detection in high-risk groups;
follow-up postexercise ABI for those with exertional
symptoms but normal resting ABI and after revascularization;
implement smoking-cessation strategies; and initiate
pharmacotherapy to achieve lipid and blood pressure

targets

Podiatrists, wound care,
and physical therapy and
rehabilitation

Limb preservation, wound
healing, and functional
recovery

Multidisciplinary ulcer care pathways, supervised exercise therapy,
gait training, and prosthetic rehabilitation

Evidence-based
revascularization, decision-
making, and planning

Vascular surgery, vascular
medicine, and interventional
cardiology and radiology

Device selection, procedural appropriateness, and
multidisciplinary care conferences

Healthcare administrators
and payers

System implementation,
reimbursement, and quality
tracking

Advocate coverage for medications, structured exercise therapy,
and home-based programs; participate in registries; integrate
outcome metrics; build operational pathways for success; and
develop billing workflows and collect cost-effectiveness data

¥

Create critical limb-threatening ischemia care pathways along with endocrinology,
infectious disease, nursing, and care coordination to improve wound healing and timely
revascularization, follow-up, and limb-salvage planning

¥

e Track and prioritize resources for
high-risk communities

e Establish culturally tailored outreach

Address disparities

e Ensure access to structured exercise
therapy and revascularization

© Monitor outcomes by subgroup

Figure 1. Summary of multidisciplinary care team implementation and responsibilities.

secondary-prevention strategy recommended in the
2016 guideline, and introduces broader requirements
for bleeding-risk assessment and shared decision-
making processes.?>%

BEST-CLI® evaluated surgical bypass with vein vs
endovascular intervention in patients with chronic
limb-threatening ischemia and found that bypass with
a suitable autologous vein is superior for limb outcomes

CLEVELAND CLINIC JOURNAL OF MEDICINE

Based on information from references 1, 3, 1012, 17, and 19-23.

in selected patients. Surgical bypass should be favored
when a good autologous conduit and acceptable surgi-
cal risk are present. Preoperative vein mapping should
also be prioritized.

BASIL-27 was a randomized trial that compared
surgical bypass with best endovascular therapy for
patients with chronic limb-threatening ischemia. Out-
comes varied by subgroup and clinical context, but the
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investigators concluded that modality choice should
be individualized by anatomy, conduit, comorbidity,
presentation, patient goals, and local expertise.

The 2024 guideline translates these findings into
practice by emphasizing the importance of venous
conduit quality and patient goals. It also endorses
hybrid procedures that combine surgical and endovas-
cular approaches to offer improved reperfusion with
acceptable risk.

Implementation emphasis

The updated guideline devotes more attention to how
recommendations should be implemented. It includes
supervised exercise therapy delivery models with
virtual coaching and hybrid programs, prior authori-
zation and insurance coverage pathways for rivarox-
aban and PCSK9 inhibitors, algorithms for chronic
limb-threatening ischemia teams, and equity mea-
surements, which reflect a more pragmatic approach

than the 2016 guideline.’

Risk amplifiers and health disparities
The 2024 guideline integrates conditions that amplify
the risk of major adverse cardiovascular and limb
events in patients with PAD, which include older age
(> 75), diabetes, smoking and tobacco use, chronic or
end-stage renal disease, polyvascular disease, micro-
vascular disease, and depression (Table 4).!*17:20-22

The guideline emphasizes that social determinants
of health and other inequities contribute to higher
amputation rates and worse cardiovascular outcomes.?
Addressing racial, sex-based, and socioeconomic dis-
parities is essential to improving vascular health in
these patient populations.!?

The targeted screening and community outreach
recommendations substantially broaden the guide-
line’s public-health scope.

Key future and ongoing research areas
Screening asymptomatic high-risk adults. The 2016
guideline was unclear on whether screening improves
major outcomes like myocardial infarction, stroke,
amputation, or death. Conducting future cluster ran-
domized trials on linking ankle-brachial index screen-
ing to care pathways, with outcomes including major
adverse cardiovascular events, major limb events,
amputation rates, and cost-effectiveness, could inform
national screening policies and prevention programs.
Implementation of dual-pathway inhibition. Real-
world patient selection, bleeding rates, and adherence
were previously uncertain. Registry-embedded ran-
domized trials using major adverse cardiovascular and
limb events and major bleeding are needed, as these

610 CLEVELAND CLINIC JOURNAL OF MEDICINE ~ VOLUME 93 ¢ NUMBER 10

outcome measures can inform risk stratification for
initiation and patient monitoring.'® Safe, generalizable
protocols for routine care need to be clarified.

Exercise therapy delivery. The 2016 guideline
acknowledged that barriers to access limited expan-
sion. The 2024 guideline uses comparative studies of
supervised, home-based, and virtually coached exercise
delivery to determine the most effective and scalable
approaches in diverse populations,'®!? which can be
used to guide reimbursement and design exercise pro-
grams to maximize reach.

Effectiveness of revascularization. Questions
about benefits in patient subgroups persisted after
the results of the BEST-CLI® and BASIL-27 trials
were published. To address this, future studies should
include patients with frailty, those with chronic kid-
ney disease, and underserved populations, and should
also include rates of limb salvage and wound heal-
ing, quality of life, and treatment costs. This would
be best achieved with more precise patient-selection
algorithms.

Antithrombotic optimization after revasculariza-
tion. The best regimen and therapy duration remained
unclear for key groups in the previous guideline.
Research should focus on registry-based randomized
trials that are stratified by graft type, chronic kidney
disease, and frailty, with outcomes such as patency,
major adverse limb events, and major bleeding. Stan-
dardizing postoperative therapy can reduce ischemic
and bleeding harms.

Telemedicine and remote monitoring have the
potential to improve access, adherence, and wound
surveillance, but evidence remained limited in the
2016 guideline. The 2024 guideline recommends eval-
uating wound monitoring, telemedicine, and virtual
follow-up pathways that can be scaled. These solutions
can be particularly beneficial for underserved areas.

Il DO OTHER SOCIETIES AGREE OR DISAGREE?

Most US and international professional societies
largely endorse the 2024 guideline! and support
both the expanded antithrombotic strategies and
the promotion of supervised exercise therapy. While
insurance coverage and reimbursement policies will
vary for medications such as low-dose rivaroxaban
and PCSK9 inhibitors, the guideline’s emphasis on
registry surveillance and shared decision-making has
been widely accepted, even in practice settings where
operational adaptation will be required.

Debate persists around paclitaxel-coated devices
for patients undergoing revascularization for fem-
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TABLE 4

Amplifiers of major adverse cardiovascular and limb events

Risk amplifier Why it matters

Practice implications

Polyvascular disease

Marker of diffuse atherosclerotic burden
and higher risk of recurrent major

Screen for disease in other vascular beds and intensify
secondary prevention

adverse cardiovascular and limb events

healing, and amputation

and procedural risk

Previous lower-extremity
revascularization

Previous amputation or chronic limb-
threatening ischemia

Active or recent smoking
outcomes

cilostazol avoidance

Higher risk of chronic limb-threatening
ischemia, infection, impaired wound

Coordinate glycemic, cardiometabolic, foot-care, and
wound-care pathways

Higher cardiovascular, limb, bleeding,

Individualize imaging, contrast exposure,
antithrombotic therapy, and revascularization strategy

Marker of advanced or recurrent disease
and risk of future limb event

Ensure ongoing surveillance, antithrombotic
optimization, and rapid evaluation of recurrent
symptoms

Strong predictor of recurrent tissue loss,
rehospitalization, and major adverse
limb events

Use multidisciplinary limb-preservation pathways and
closely monitor wounds

Accelerates disease progression and
worsens cardiovascular and limb

Integrate pharmacotherapy and behavioral smoking-
cessation support

Increases competing cardiovascular risk
and affects medication choices such as

Optimize heart-failure therapy and avoid cilostazol in
patients with heart failure

Increases treatment risk and affects
recovery, discharge, and rehabilitation

Incorporate frailty, functional status, and patient goals
into procedural decisions

Depression or impaired health-related
quality of life
intervention

May reduce adherence, exercise
participation, and recovery after

Screen for barriers to treatment adherence and
connect patients with rehabilitation and support
services

Barriers caused by social determinants
of health

May limit access to medications,
supervised exercise therapy, wound care,

Track equity metrics and build navigation, outreach,
and access workflows

transportation, follow-up appointments,

and revascularization

oropopliteal disease due to late-mortality concerns
connected to their use.?” Current guidance from the
US Food and Drug Administration®? states that avail-
able data do not support an excess late-mortality risk
with paclitaxel-coated devices used to treat PAD;
however, continuing with shared decision-making,
routine follow-up, adverse-event reporting, and post-
marketing surveillance is appropriate.

In addition, the 2026 ACC/AHA multisociety
dyslipidemia guideline® further refines atheroscle-
rotic cardiovascular disease assessment for primary
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Based on information from references 1, 3, 17, and 20-22.

risk prevention by using the PREVENT-ASCVD
(American Heart Association Predicting Risk of
Cardiovascular Disease Events—Atherosclerotic Car-
diovascular Disease) equations to guide lipid-lowering
therapy decisions in adults with LDL-C levels
between 70 and 189 mg/dL without known athero-
sclerotic cardiovascular disease or subclinical ath-
erosclerosis. Unlike the older Pooled Cohort Equa-
tions, PREVENT-ASCVD equations recognize that
cardiovascular-kidney-metabolic syndrome is a con-
tinuum and incorporate variables such as body mass
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index and estimated glomerular filtration rate, with
urine albumin-to-creatinine ratio, hemoglobin Alc,
and ZIP code-based Social Deprivation Index as
optional refinements. The 2026 dyslipidemia guideline
also uses lower 10-year risk categories than the Pooled
Cohort Equations. Lipid-lowering therapy is recom-
mended for adults at intermediate and high risk and
should be considered for adults at borderline risk after
a clinician—patient discussion.

However, this updated model is most relevant to
primary prevention. Patients with established PAD
are already considered to have clinical atherosclerotic
cardiovascular disease and should be treated using
high-intensity statins for secondary prevention.

I HOW WILL THIS CHANGE DAILY PRACTICE?

Clinicians and healthcare systems should anticipate
several practical changes.

Shared-decision workflows

Starting a patient on dual-pathway inhibition will
require informed patient consent, bleeding-risk strati-
fication tools (HAS-BLED or OAC?-PAD), pharmacy
protocols, and safety monitoring.*>?>* Clinicians will
need anticoagulation referral pathways for patients to
assess bleeding and renal function.

Supervised exercise therapy scaling and diversification
Clinics should implement supervised exercise therapy
programs and build structured home-based and hybrid
protocols with remote monitoring and virtual coach-
ing. Tracking adherence and functional end points
(eg, treadmill and 6-minute walk tests) will be nec-
essary for reimbursement and quality reporting.*!1%-12

Multidisciplinary chronic limb-threatening
ischemia care

As noted previously, healthcare systems should form
chronic limb-threatening ischemia teams across
specialties and establish fast-track care pathways to
reduce time to revascularization and amputation rates.
This approach should be paired with equity-focused
outreach. >

Revascularization patient selection

and preoperative planning

All patients eligible for chronic limb-threatening
ischemia revascularization should undergo preopera-
tive vein mapping. Multidisciplinary case conferences
should be used to determine the appropriate interven-
tion (either bypass, endovascular, or hybrid). Vascu-
lar surgeons and interventionalists must coordinate
around conduit preservation and staged strategies.®’
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Quality measurement and equity work

Programs should track and publicly report equity-
stratified outcomes like amputation and wound heal-
ing rates and time to revascularization, and tailor
outreach and access strategies to underserved com-
munities. This will require data infrastructure and
accountability mechanisms.?*#?

Healthcare system and payer engagement
Increased interactions with third-party payers around
supervised exercise therapy coverage, PCSK9 inhibitor
access, and rivaroxaban reimbursement are expected.
Healthcare systems should prepare budget-impact
analyses and patient-assistance programs.*!*1¢

A practical framework to reduce the risk of PAD
in primary care is provided in Table 5.""

Il WHEN WOULD THE GUIDELINES NOT APPLY?

High bleeding risk

Patients with recent major bleeding, active bleed-
ing, severe thrombocytopenia, or other significant
bleeding conditions are typically poor candi-
dates for dual-pathway inhibition. Individualized
alternative antithrombotic strategies should be
considered.*

Severe frailty or limited life expectancy
In patients with very limited life expectancy or severe
frailty, the risks of bypass surgery or the burden of long-
term anticoagulation therapy may outweigh potential
benefits. Symptom-directed care or less invasive endo-
vascular approaches may be preferable.®’

Nonatherosclerotic arterial disease

Conditions such as wvasculitis, nonatherosclerotic
cardiac embolic disease, or thromboangiitis obliter-
ans (Buerger disease) have distinct pathophysiologies
that may require different diagnostic and therapeutic
approaches.! The guideline recommendations will not
always apply in these situations.

Low-resource settings or lack of multidisciplinary
capacity

The guideline’s recommendations are dependent on
timely team-based interventions (eg, fast-tracking
chronic limb-threatening ischemia interventions,
supervised exercise therapy programs) that may not
be feasible in centers lacking infrastructure. In these
settings, prioritize achievable prevention measures
and referral networks while advocating for changes in
the healthcare system.!
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TABLE 5

Practical peripheral artery disease (PAD) risk-reduction framework
for primary care clinicians

Domain

Concise action

Confirm diagnosis and
urgency

Ankle-brachial index for patients with exertional leg symptoms, decreased or absent pulses, wounds, or at
high risk; if > 1.40, order toe-brachial index and toe pressures
Urgent vascular and wound care referral if pain at rest, tissue loss, infection, or acute limb ischemia is present

Antiplatelet and
antithrombotic therapy

Aspirin or clopidogrel for symptomatic PAD

Consider rivaroxaban 2.5 mg twice daily + low-dose aspirin for selected symptomatic PAD or after
revascularization with acceptable bleeding risk

Do not use full-dose anticoagulation for PAD alone

Dual antiplatelet therapy is usually procedural and time-limited

lipoprotein cholesterol
therapy

Add ezetimibe, proprotein convertase subtilisin/kexin type 9 inhibitor, or both if low-density lipoprotein
cholesterol is above goal?

Blood b‘f‘essure,
diabetes, and kidney-
metabolic risk

Treat blood pressure to < 130/80 mm Hg when tolerated

Glucagon-like peptide-1 receptor agonists, sodium-glucose cotransporter 2 inhibitors, or both for eligible
patients with type 2 diabetes mellitus for cardiovascular-kidney-metabolic benefit

Track renal function and albuminuria when relevant

Claudication and
functional limitation

Supervised or structured walking program is first-line

Cilostazol can help, but avoid in patients with heart failure

Do not use pentoxifylline

Vascular referral for persistent lifestyle-limiting symptoms despite medical therapy and exercise

Ask about smoking at every visit and begin treatment if needed, as it is limb- and life-saving therapy
Use behavioral counseling plus pharmacotherapy when appropriate (varenicline, bupropion, or nicotine
replacement therapy)

Remove socks and inspect feet at routine visits
Educate on daily self-checks, wearing protective footwear, and early reporting of wounds
Refer early to podiatry and wound care when ulcers, infection, deformity, or neuropathy are present

Reassess walking distance, wounds, pulses, blood pressure, low-density lipoprotein cholesterol, A1c and
diabetes medications, smoking status, antithrombotic bleeding risk, and medication adherence
Escalate care if symptoms progress or wounds fail to heal

Note: This table is a simplified list to use in primary care. Urgent limb-threatening presentations should bypass routine pathways and prompt immediate vascular

consultation.

3Low-density lipoprotein cholesterol < 70 mg/dL for patients with atherosclerotic cardiovascular disease and < 55 mg/dL for those at very high risk of
atherosclerotic cardiovascular disease.'

Based on information from reference 1.

Pediatrics and pregnancy

Research evidence is limited to adult populations; apply
expert judgment and consult with specialists for younger
or pregnant patients.

I CONCLUSION

The 2024 AHA/ACC multispecialty PAD guideline'
preserves core secondary-prevention principles while
integrating contemporary evidence from randomized

CLEVELAND CLINIC JOURNAL OF MEDICINE

trials. It emphasizes individualized revascularization
approaches supported by the BEST-CLI and BASIL-2
trials; offers an evidence-based dual-pathway antithrom-
botic option for selected patients; and defines access to
supervised exercise therapy, multidisciplinary chronic
limb-threatening ischemia teams, registry surveillance,
and equity-focused metrics as operational priorities.

For clinicians and healthcare systems, the work
ahead is practical and clear: redesign workflows
to enable safe adoption; collect equity-stratified
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outcomes; and advocate for supervised exercise ther-
apy, rivaroxaban, and PCSK9 inhibitor coverage so
that all patient populations benefit from the guide-
line’s recommendations. |
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Chair in the Department of Vascular Surgery at Cleveland Clinic.
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