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This technology assessment report is based on research conducted by a contracted technology
assessment center, with updates as contracted by the Washington State Health Care Authority. This
report is an independent assessment of the technology question(s) described based on accepted
methodological principles. The findings and conclusions contained herein are those of the investigators
and authors who are responsible for the content. These findings and conclusions may not necessarily
represent the views of the HCA/Agency and thus, no statement in this report shall be construed as an
official position or policy of the HCA/Agency.

The information in this assessment is intended to assist health care decision-makers, clinicians, patients,
and policy makers in making sound evidence-based decisions that may improve the quality and cost-
effectiveness of health care services. Information in this report is not a substitute for sound clinical
judgment. Those making decisions regarding the provision of health care services should consider this
report in a manner similar to any other medical reference, integrating the information with all other
pertinent information to make decisions within the context of individual patient circumstances and
resource availability.

Aggregate Analytics, Inc. is a contract research organization whose team has over fifteen years of
experience in performing health technology assessments, comparative effectiveness reviews, and
systematic reviews for a variety of clients based on accepted methodologic standards for such research.
AAl’s mission is to assist healthcare professionals and organizations in the objective synthesis and
generation of evidence to improve future healthcare delivery by providing timely, methodologically
rigorous, transparent services and quality evidence synthesis products.
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Executive Summary

Introduction

Peripheral artery disease (PAD) is a vascular condition where arteries outside of the heart and brain
become blocked, most commonly because of atherosclerotic plaque buildup that reduces blood flow. It
is seen almost entirely in smokers. PAD most commonly occurs in the lower extremities and may affect
three major arterial segments which supply blood to the legs and feet: the aorto-iliac arteries,
femoropopliteal (FP) arteries, and infrapopliteal (primarily tibial) arteries. This Health Technology
Assessment (HTA) focused on lower extremity PAD. PAD is a major cause of mobility loss and disability
and impairs quality of life. Because people with PAD also commonly have coronary artery disease, it is
associated with an increased risk of myocardial infarction, stroke, and death,?***and increased risk of
limb loss. Conventional risk factors for PAD are similar to those for atherosclerotic cardiovascular disease
in general and include age, sex, smoking, obesity, diabetes, dyslipidemia, hypertension, chronic kidney
disease, and sedentary lifestyle.

Lower extremity PAD presents with pain on walking, known as claudication. It is estimated to affect
12% to 20% of Americans aged 60 years and older and more than 230 million adults worldwide.?** The
lifetime risk of PAD varies by race/ethnicity and has been estimated to be around 30% in Black men and
women and 20% in White and Hispanic men and women.?! The true prevalence of lower extremity PAD
in the general, unselected population is difficult to determine for several reasons. When symptoms
occur, PAD is usually initially assessed via the resting ankle-brachial index (ABI), which is the ratio of
systolic blood pressure at the ankle to the systolic blood pressure at the brachial artery.®” A low ABI is an
excellent test for the presence of PAD; however, its accuracy may vary based on the presence of
comorbidities such as diabetes and chronic renal disease as well as patient age, height, and ethnicity.!?
Patient history and physical exam findings are also important for diagnosis and management. Additional
testing may be needed to confirm the diagnosis and to assess lesion location and characteristics.
Thresholds for an abnormal or low ABI have varied across epidemiologic studies and populations and
confirmatory imaging may not have been used in population-based studies for a final diagnosis adding to
the challenge of assessing PAD prevalence.??33 PAD prevalence in persons without risk factors for
atherosclerotic disease is considered low (~1%), based on analysis of NHANES (National Health and
Nutrition Examination Survey) data.?>3%%” Screening for PAD in asymptomatic persons is not
recommended as there is no known benefit and can lead to harms. The U.S. Preventive Services Task
Force (USPSTF) found that while screening can identify asymptomatic PAD, there is little evidence that
treating PAD at this stage improves health outcomes beyond standard cardiovascular risk assessment,3%33

The classic symptom of PAD is intermittent claudication (IC), which is described as pain, weakness, or
numbness in the calf, thigh, or buttocks brought on by physical activity such as walking that resolves with
rest. Occasionally, symptoms may be atypical such as exertional leg pain that sometimes starts at rest or
that does not prohibit the patient from walking a little. Chronic limb-threatening ischemia (CLTI) is an
advanced form of PAD resulting from severe arterial insufficiency. Symptoms and complications may
include persistent severe leg pain during rest (which may be worse at night) or that doesn’t resolve with
rest, non-healing extremity wounds, cold feeling that is more noticeable in one foot than the other, poor
toenail growth, discolored skin on the leg or foot or tingling in the leg or foot, tissue loss, or
gangrene.?%3% Some sources estimate that as many as 21% of patients with IC could advance to CLTI,
and annual mortality rates are approximately 25%% and 20%*! for rates of amputation.

Lifestyle measures such as smoking cessation and walking are the first line treatment for PAD.
Lifestyle modification is of primary importance to the management of PAD and will also reduce the risks
of cardiovascular events and morbidity and for improving limb function, preventing functional decline
and loss of mobility. Counseling and conservative guideline directed medical therapy (GDMT) include
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advice for additional lifestyle modifications such as dietary changes, weight loss, stress management, as
well as exercise (including consideration of a structured, supervised program).®304551

Medical therapy (MT) is primarily to prevent the progression of vascular disease. In patients with
CLTI, improvement of blood flow with the goals of minimizing tissue loss, preventing amputation and
relieving PAD-associated pain in addition to wound care, infection control and pressure offloading if
needed, are central components of care. Care for PAD should involve a multidisciplinary team.*°
Revascularization may be considered in addition to GDMT in patients with lifestyle-limiting IC who do not
respond sufficiently to other recommended therapies and is usually considered standard treatment for
CLTI1.3% Revascularization is not indicated for patients with asymptomatic PAD which is generally managed
using GDMT.?° Revascularization methods include atherectomy, balloon angioplasty, bypass surgery, and
stenting. Decision making regarding revascularization options requires consideration of patient and
anatomic characteristics, lesion complexity, lesion location and technological advances.?>> Although
there have been a number of technological advances, questions related to the comparative effectiveness
and safety, particularly long-term, and gaps in evidence for endovascular treatments remain.”-11:18.21,5563
This technology assessment focused on the effectiveness and safety of percutaneous angioplasty and
stenting compared with conservative care and surgery in patients with lower extremity PAD due to
atherosclerotic disease in the aortoiliac and femoropopliteal segments. Revascularization of
infrapopliteal disease was excluded.

Policy Context/Reason for Selection

Endovascular intervention, including procedures such as angioplasty and stent placement, is
commonly used in the management of lower extremity peripheral arterial disease. This topic was
selected for review based on concerns regarding safety, efficacy, and cost.

Objectives

The aim of this technology assessment is to systematically review, critically appraise, analyze, and
synthesize research evidence evaluating the comparative efficacy, effectiveness, and safety of
percutaneous angioplasty and stenting compared with conservative care or surgery for treatment of
peripheral arterial disease in patients with IC or CLTI. The differential effectiveness and safety of these
treatments in subpopulations was evaluated, as was the cost effectiveness.

Key Questions

1. In adults with intermittent claudication (IC) due to atherosclerotic lower limb peripheral arterial
disease:

a. What is the effectiveness of balloon angioplasty and stenting compared with conservative
care (including medical therapy) and surgery?

b. What is the comparative safety of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?

c. Isthere differential harm or benefit of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery based on specific patient
characteristics or subgroups (e.g., sex, age, diabetes, comorbidities)?

d. What is the cost-effectiveness of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?
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2. In adults with chronic limb threatening ischemia (CLTI) due to atherosclerotic lower limb
peripheral arterial disease:

a. What is the effectiveness of balloon angioplasty and stenting compared with conservative

care (including medical therapy) and surgery?

b. What is the comparative safety of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?

c. Isthere differential harm or benefit of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery based on specific patient
characteristics or subgroups (e.g., sex, age, diabetes, comorbidities)?

d. What is the cost-effectiveness of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?

Scope
Summary of inclusion and exclusion criteria

PICOTS (populations, interventions, comparators, outcomes, timing, and settings) inclusion and
exclusion criteria below (Table A) were finalized following consultation with the agency and after review
of public comment on key questions and clinical expert input.

Table A. PICOTS and scope

Component \ Inclusion Exclusion

Population Adults with symptomatic lower limb PAD e Patients < 18 years old
with IC or CLTI due to atherosclerosis e Asymptomatic patients
undergoing initial treatment for PAD (i.e., e Patients with acute limb ischemia
treatment of de novo obstruction) (includes e Patients with claudication due to isolated
aortoiliac, infrainguinal femoropopliteal infrapopliteal PAD (e.g., anterior tibial,
segments) posterior tibial or peroneal) artery disease

e Thromboangiitis obliterans, also known as

Special populations/stratification Buerger disease
By general arterial segment, age, sex, PAD e Patients for whom endovascular treatments

classification/severity, comorbidities (e.g.,
diabetes, renal disease)

would be contraindicated

e Patients with nonatherosclerotic causes of
lower extremity arterial disease (e.g.,
vasculitis, fiboromuscular dysplasia,
physiological entrapment syndromes, cystic
adventitial disease, vascular trauma)

e Patients undergoing additional re-
vascularization procedures (e.g., due to
restenosis or failed endovascular treatment)

o |solated small vessel arterial
disease/microangiopathy

e Patients undergoing treatment for venous
pathologies of the lower limb

e Patients with non-viable limb

e Patients with aneurysms

e Patients needing primary or salvage therapy
for aorto-iliac lesions
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Component ‘ Inclusion Exclusion

Intervention | e FDA-approved PTA devices (uncoated e Endovascular cryoplasty
ballon and drug-coated) or in Phase Ill e Intervention to prevent progression of
trials claudication to chronic limb-threatening
e FDA-approved endovascular stents — ischemia
(bare metal or drug-eluting/coated) or in e Atherectomy (alone or in combination with
Phase Il trials) PTA or stenting)

e Non-FDA approved stents or balloons (unless
in Phase lll trials)

e Comparisons of different types of
stents/balloons/devices with each other

o Novel devices or applications

o Hybrid revascularization — (combination of
endovascular procedures with bypass
grafting)

e Thrombolysis

e Shockwave, intravascular lithotripsy

e Brachytherapy as an adjunct to the
endovascular treatment

e Intravascular Ultrasound

e Endovascular denervation as an adjunct to
percutaneous vascular intervention

e Comparisons of medications for PAD
treatment

e Comparisons of post-revascularization
therapies (e.g., comparison of antiplatelet
therapies)

e |nterventions in patients who have already
had an endovascular intervention (re-
intervention)

e Comparisons of treatment approaches
(transradial vs. transfemoral access for
peripheral vascular interventions)

o Exercise after endovascular treatment
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Component ‘ Inclusion Exclusion

Comparator e Conservative treatment (e.g., exercise, e Endovascular cryoplasty
lifestyle changes, medical therapy), o Atherectomy
guideline-directed medical therapy e Comparison of angioplasty with stenting
e Surgery (artery bypass grafting) e Comparisons of different types of

stents/balloons/devices with each other
(including comparison of stent sizes,
comparisons of different drug
coating/elution drugs, comparison of self-
expanding vs. balloon expanded stents, etc.)

e Comparison of DEB with uncoated/plain
balloon

e Comparison of BMS with DES

e Hybrid revascularization (e.g., combination of
endovascular procedures with bypass
grafting)

e Atherectomy assisted procedures/as an
adjunct to PTA or stenting

e Angiosome-directed endovascular therapy

e Adjunctive treatments, (e.g., excimer laser
atherectomy with adjunctive PTA) versus PTA
alone; or with stenting versus stenting alone;
use of brachytherapy, endovascular
denervation as adjuncts to endovascular
treatments)

o Lithotripsy

e Comparisons of surgical procedures or
approaches

e Comparisons of medications

e Comparisons of conservative management
methods
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Component ‘ Inclusion Exclusion

Outcomes

Primary clinical outcomes
e Symptom improvement (e.g., pain)
e Functional improvement (e.g., walking
capacity/distance, activities of daily

o Non-validated measurement tools for
symptoms and function

e Composite outcomes

e Intermediate outcomes, (e.g., patency,

living)
Secondary outcomes
o Quality of life
e Restenosis

technical success, technical failure)

Harms

e Reintervention

o Need for bypass surgery

e Amputation

e All-cause mortality

e Cardiovascular events (e.g., M, stroke)

e Major adverse limb events

e Thrombosis, embolization (distal)

e Access site Infection

o Bleeding/hematoma

e QOcclusion, stenosis

e Pharmacological, surgical, or procedural
complications, including serious adverse
events (e.g., vascular complications
requiring intervention)

e Stent/device fracture, loss, or structural
problems

e Procedure-related vessel perforation,
dissection, wall trauma, wall rupture

e Pseudoaneurysm, AV fistula formation

e Procedure/imaging related; contrast
induced harms (e.g., renal toxicity, renal
failure); radiation exposure

Economic
e Cost-effectiveness (e.g., cost per
improved outcome), cost-utility (e.g.,
cost per QALY, ICER) outcomes
e Any

Timing e None
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Component ‘ Inclusion Exclusion

Studies e RCTs for effectiveness and differential o NRSI for effectiveness
effectiveness questions o NRSI that do not control for confounding, use
e For safety: NRSI at low risk of bias having historic controls
concurrent controls, which evaluate and e Studies that randomize or report
appropriately control specific potential intervention and comparator by vessel versus
confounding factors (e.g., age, smoking patient level randomization
status) may be considered for inclusion if e Studies that do not provide diagnostic
they are designed specifically to evaluate information, documentation of occlusive
safety related to rare outcomes or long- arterial disease and confirmed anatomic
term safety or if adequate information location of significant disease (e.g., >50%
on harms is not presented in RCTs. occlusion)
Preference will be given to well- e Studies that do not report on primary
conducted prospective studies. outcomes (symptoms, function, harms) for
e FDA SSED reports (if inadequate comparison of intervention and comparators
information from peer-reviewed e RCTs of fewer than 40 patients
publications) o NRSI of fewer than 200 patients
e Formal, full economic studies e Case reports
e Studies performed in the United States e Case series, single arm studies, pre-post
or Europe studies
e Costing studies, partial economic analyses
Publication o Studies published in English in peer- o Abstracts, editorials, letters
reviewed journals or publicly available e Duplicate publications of the same study do
government (e.g. FDA) reports not report on different outcomes or follow-
e For KQs 1d and 2d, full formal economic up
analyses (e.g., cost-utility studies) e Single reports from multicenter trials
published in English in a peer-reviewed e White papers
journal published after those e Meeting abstracts, presentations, or
represented in previous HTAs. proceedings
e Narrative reviews
e Articles identified as preliminary reports
when results are published in later versions
e Incomplete economic evaluations such as
costing studies

BMS = bare metal stent; CLTI = chronic limb-threatening ischemia; DEB = drug eluting balloon; DES = drug eluting stent; FDA =
U.S. Food and Drug Administration; HTA = Health Technology Assessment; IC = intermittent claudication; ICER = incremental
cost effectiveness ratio; KQ = key question; MI = myocardial infarction; NRSI = nonrandomized study of intervention; PAD =
peripheral arterial disease; PICOTS = populations, interventions, comparators, outcomes, timing, and settings; PTA=
percutaneous transluminal angioplasty; QALY = quality adjusted life year; RCT= randomized controlled trial; SOE = strength of
evidence; SSED = Summary of Safety and Effectiveness Data

Methods

The scope of this report and final key questions (KQs) were refined based on input from clinical
experts. Clinical expert input was sought to confirm critical outcomes on which to focus. Draft KQs and
PICOTS (populations, interventions, comparators, outcomes, timing, and settings) scope were published
on the Health Care Authority (HCA) website for public comment. Comments were reviewed and
considered for the finalization of the KQs, and scope and citations were evaluated for inclusion based on
the final KQs and scope. Comments from clinical experts and peer reviewers as well as public comments
will be considered for finalization of this report.

Angioplasty and Stenting for PAD: Final Report Page ES-7



WA — Health Technology Assessment August 18, 2025

A formal, structured systematic search of the peer-reviewed literature was performed across
multiple databases including PubMed and Cochrane to identify relevant peer-reviewed literature as well
as other sources (e.g., ECRI Guideline Trust) to identify pertinent clinical guidelines and previously
performed assessments. We hand-searched the reference lists of relevant studies and the bibliographies
of systematic reviews. Studies were selected for inclusion based on pre-specified criteria detailed in the
full report.

Two independent reviewers screened all records; discrepancies were resolved by consensus.
Selection criteria included a focus on studies with the least potential for bias that were written in English
and published in the peer-reviewed literature. Included studies reporting on primary outcomes of
interest were critically appraised independently by two reviewers evaluating the methodological quality,
study limitations and potential for bias based on study design as well as factors which may bias studies
using defined templates and pre-specified criteria.

The method used by Aggregate Analytics, Inc. (AAl) for assessing the quality of evidence of individual
studies as well as the overall strength of evidence (SOE) are based on established methods for systematic
reviews. Included studies reporting on primary outcomes of interest were critically appraised
independently by two reviewers evaluating the methodological quality, study limitations and potential
for bias based on study design as well as other factors which may bias studies using defined templates
and pre-specified criteria. Assessment of RCTs followed appropriate criteria’® based on methods
described in the Cochrane Handbook for Systematic Reviews of Interventions®® and guidance from the
Agency for Healthcare Research and Quality (AHRQ) Methods Guide for Effectiveness and Comparative
Effectiveness Reviews.* In keeping with the AHRQ methods, each study was given a final risk of bias
rating of “low”, “moderate”, or “high” as described below. Discrepancies in ratings between reviewers
were resolved through discussion and consensus. Economic studies were evaluated according to The
Quality of Health Economic Studies (QHES) instrument developed by Ofman et al.?! in conjunction with
consideration of epidemiologic principles that may impact findings.

SOE was assessed by two researchers following the principles for adapting GRADE (Grades of
Recommendation Assessment, Development and Evaluation) as outlined by the AHRQ.#>3>3¢ The SOE
was based on the highest quality evidence available for the primary outcomes.

In determining the strength of body of evidence regarding a given outcome, the following domains
were considered:

e Risk of bias: the extent to which the included studies have protection against bias.

e Consistency: the degree to which the included studies report results that are similar in terms of
effect sizes, range, and variability.

o Directness: describes whether the evidence is directly related to patient health outcomes or
comparisons of interventions are direct (head-to-head).

e Precision: describes the level of certainty surrounding the effect estimates.

e Publication or reporting bias: is considered when there is concern of selective publishing or
selective reporting. Concordance between trial protocols and published results and review of
trial registries may provide information to evaluate reporting/publication bias. This may be
challenging. It is difficult to assess small sample effects when there are <10 RCTS.

Bodies of evidence consisting of RCTs are initially considered High SOE. In general, the GRADE and
AHRQ methodologies initially consider nonrandomized studies as Low SOE as such studies typically are at
higher risk of bias due to lack of randomization and inability of investigators to control for critical
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confounding factors. The SOE could be downgraded based on the limitations described above. There are
also situations where studies (particularly observational studies) could be upgraded if the study had
large magnitude of effect (strength of association) or if a dose-response relationship is identified and
there are no downgrades for the primary domains listed above and confounding is not a concern.
Publication and reporting bias are difficult to assess, particularly with fewer than 10 RCTs and for
observational studies.>®® Publication bias was unknown in all studies and thus this domain was
eliminated from the strength of evidence tables. The final SOE was assigned an overall grade of High,
Moderate, Low, or Insufficient, which are defined as follows:

o High — Very confident that effect size estimates lie close to the true effect for this outcome;
there are few or no deficiencies in the body of evidence; we believe the findings are stable.

e Moderate — Moderately confident that effect size estimates lie close to the true effect for this
outcome; some deficiencies in the body of evidence; we believe the findings are likely to be
stable, but some doubt remains.

e Low — Limited confidence that effect size estimates lie close to the true effect for this outcome;
major or numerous deficiencies in the body of evidence; we believe that additional evidence is
needed before concluding that findings are stable or that the estimate is close to the true effect.

e Insufficient — We have no evidence, are unable to estimate an effect or have no confidence in
the effect estimate for this outcome; OR no available evidence or the body of evidence has
unacceptable efficiencies precluding judgment.

Evidence was considered insufficient for an outcome if only studies at high risk of bias (i.e., poor
quality) were available. Where there was no evidence that met the inclusion criteria, it is listed as “no
evidence”

Methods for quantitative analysis are described in the full report. Briefly, meta-analyses were
conducted using profile likelihood methods and focused on the primary outcomes. To determine the
appropriateness of meta-analysis, we considered clinical and methodological diversity and assessed
statistical heterogeneity. Sensitivity analyses were considered excluding poor-quality trials, outlying data
and related to clinical heterogeneity. We classified the magnitude of effects for continuous measures of
pain and function using the same system as in prior AHRQ reviews on pain'®>%%889 (Appendix K, Table K1)
to facilitate interpretation of results across trials and interventions by providing a level of consistency
and objective benchmarks for comparison. Effects below the threshold for small were categorized as no
effect/no difference. The mean differences for effect represent average effects across patients. When
maximum walking distance (MWD) and intermittent claudication distance (ICD) were reported as a mean
difference, the magnitude of effect was considered unspecified unless provided by the author or pooled
using a standardized mean difference (SMD). Where possible, we reported on the proportion of patients
meeting thresholds for clinically important differences (e.g., 21 grade improvement in Rutherford
category). Outcomes are detailed in the evidence tables in the appendices and/or the body of the report.
We did not conduct analyses to evaluate potential markers for publication bias given the small number
of trials available for some analyses.”

Results
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From 6,256 citations identified from electronic database searches, hand searching and bibliography
review of included studies, a total of 20 RCTs (in 41 publications) met our inclusion criteria (Table B).
Four trials (20%) were assessed as low risk of bias,31>17:25-27:29,34,4043,44,71 1 3 trija|s (65%) as moderate risk
of bias,®10:13,14,24,31,41,47,48,50,56-60,64,75,77,79-82 gnd three trials (15%) as high risk of bias.2:3942535462 |n addition
six nonrandomized studies of interventions (NRSIs) that provided data on harms were included for KQ 2;
only the one moderate-quality registry study'? is summarized here (all other NRSIs were assessed as high

risk of bias and thus all evidence was considered insufficient).

Table B. Overview of included RCTs by treatment and comparator

Key Question Comparisons

1: Vs. Conservative Care BA vs. MT

RCTs (publications)

2)79,80

Stent vs. MT

8)34,43,44,56-60

BA vs. SET

Stent vs. SET

5)25,41,56,57,71

BA + SET vs. SET

1
4(
2 (5)20,47,48,50,62
3(
2(

4)31,47,48,50

Stent + SET vs. SET

1 (3)25:27.40

Total*

11 (22)20,25—27,31,34,40,41,43,44,47,48,50,56—60,62,71,79,80

2: Vs. Bypass BA vs. Bypass

3 (9)3,8,15—17,29,75,81,82

Stent vs. Bypass

6 (10) 10,13,14,24,39,42,53,54,64,77

Total
All RCTs

9 (19)3,8,10,13-17,24,29,39,42,53,54,64,75,77,81,82

20 (4 1 ) 3,8,10,13-17,20,24-27,29,31,34,39-44,47,48,50,53,54,56-

60,62,64,71,75,77,79-82

BA = balloon angioplasty; MT = conservative medical therapy; RCT = randomized controlled trial; SET = supervised exercise
therapy.
* Some trials provided evidence for more than one comparison.

The results below are organized by key question and focus on the primary outcomes for which SOE
was assessed (symptom and function improvement and harms). Details of these and additional
outcomes are in the full report. Evidence on many primary outcomes was confined to a limited number
of RCTs for most intervention/comparator pairs as seen in the summary SOE tables below. This combined
with heterogeneity across trials related to treatments, outcomes reporting, and populations limited our
ability to pool across studies. SOE was not assessed for quality-of-life measures, but results are
summarized here for completeness.

KQ 1. Key Findings: Angioplasty and stenting compared with conservative care in
adults with intermittent claudication (IC) due to atherosclerotic lower limb peripheral
arterial disease (PAD)

Included trials of endovascular treatments were primarily of balloon angioplasty (BA) with selective
stenting, with fewer trials of BA alone or stenting alone. Where there were distinct findings by
intervention type, we reported them. In general, if findings across these intervention types were similar,
we refer to them collectively as endovascular therapy (EVT) and note instances where results differ by
type of treatment. There were two distinct types of conservative care studies based on comparators
reported, namely medical therapy and a supervised exercise training program (SET). A third group of
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studies compared the combination of an EVT (BA with or without stenting) plus SET versus SET alone.
The severity of IC was not clearly reported in most trials. Two trials either included populations with or
reported that most patients had mild to moderate 1C%%7! and three trials included those with moderate
to severe |C.274357

Effectiveness and Safety

BA and/or Stenting vs. MT (Table C)

Five RCTs (across 11 publications, N=444) compared EVT with conservative MT.3443445660.7980 Qe
trial was of BA only, two trials were of BA with selective stenting, and two trials were of primary stenting.
Reported MT was poorly described and varied across studies. Two trials were in patients with moderate
to severe IC, one RCT was in patients with mild to moderate IC and severity was not reported in the
other two.

e EVT was associated with large improvement in symptoms based on validated measures (i.e.,
visual analog pain scale, Peripheral Artery Questionnaire [PAQ], Walking Impairment
Questionnaire [WIQ]) across multiple time frames up to 2 years however, the SOE was low and
based on two small RCTs.>¢>7:59.60

e EVT was also associated with improvements function based on ICD (moderate to large
improvement) across four RCTs>%°8°%7% gnd MWD (small to moderate improvement) between 6
months and 2 years across 5 RCTs*+°6°8597% (SOE: Low).

e The likelihood of patients receiving additional interventions involving the primary lesion
identified at baseline (target lesion) was similar for EVT and MT in one RCT.3** The likelihood
of receiving EVT as a second intervention (4 RCTs)3*°¢>98% and the likelihood of receiving bypass
surgery (2 RCTs)*®° a5 a second intervention were similar for patients who received EVT and MT
as a primary intervention at time of longest follow-up (SOE: Low for all).

e The likelihoods of all-cause mortality (4 RCTs),3#°%5%80 myocardial infarction (3 RCTs)**°¢80 gnd
atrial fibrillation (1 RCT)**** were similar for EVT and MT (SOE: Low). Other harms were poorly
reported.

e Evidence on risk of amputation and other adverse events was insufficient (SOE: Insufficient).

BA and/or Stenting vs. SET (Table D)

Five RCTs (in 10 publications, N=656)2%2541,47.48,50,56,57.62,71 compared EVT with SET. Three RCTs (5
publications, N=480)*+41°657.71 evaluated stenting: BA with selective stenting (range, 59% to 79%) (2
RCTs)®4L7! and primary stenting with self-expanding or balloon expandable stents (1 RCT).>®>” SET
protocols varied across trials. Three RCTs included patients with lesions classified as Trans-Atlantic Inter-
Society Consensus (TASC) A, B, or C; one trial enrolled patients with moderate to severe IC; and most
patients in another RCT had mild to moderate IC. The remaining RCTs did not report on severity.

e Symptoms: EVT may be associated with improving symptoms at time periods up to 6 months
(SOE: Low). BA with selective stenting was associated with a substantially higher likelihood of 21
grade improvement in Rutherford classification versus SET up to 3 months (1 RCT),”* however
across EVT, the likelihood of improvement in Rutherford or International Society for
Cardiovascular Surgery (ISCVS) grades were similar for EVT and SET (2 RCTs)*"#%7 at 6 months up
to 2 years. There was insufficient evidence from one trial regarding symptom improvement
based on validated measures (PAQ, WIQ).%®
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e functional improvement based on ICD and MWD was similar for EVT and SET at times to 6
months. At 1 to 2 years, EVT was associated less improvement in MWD with versus SET (5
RCTs). 414856576271 At 5 to 7 years, however, EVT was associated with small improvements in
both ICD (2 RCTs)?**° and MWD (3 RCTs)**°%2 (SOE: Low for both measures at all times).

e Selective stenting was associated with a substantially lower likelihood that patients would

receive any second intervention for the index/target lesion (1 RCT).% Across four RCTs,

25,41,50,62

the likelihood of receiving bypass was similar for EVT and SET (SOE: Low for all).

e Risks for amputation (3 RCTs),%4%>0 all-cause mortality (5 RCTs),2>*1°%%662 myocardial infarction
(MI) (3 RCTs)*°95¢ and stroke or transient ischemic attack (2 RCTs)**° were similar for EVT and
SET (SOE: Low).

BA and/or Stenting PLUS SET vs. SET alone (Table E)

Three RCTs (in 6 publications, N=656) compared EVT combined with SET versus SET alone. Two RCTs
(in 4 publications)31474850 evaluated BA without stenting plus SET with SET alone. One of these trials
included patients with primarily TASC A or B classification (84%). The third RCT (in 2 publications)?’4°
evaluated angioplasty with selective stenting (62% received a stent) in combination with SET versus SET
alone; most patients had moderate to severe IC (80% had Fontaine grade Ilb IC). SET protocols varied
across trials.

Symptoms: The combination of BA plus SET was associated with a small increase in the
likelihood of improvement in 21 grade using the ISCVS criteria at 3 months and 1 year
compared with SET alone (1 RCT);*”**® however, at 5 years, the proportion of patients with
persistent symptoms was similar between groups. Another trial*® also found similar
likelihood of IC progression to CLTI to be similar between groups (SOE: Low for all).

Function: In general, EVT plus SET was associated with improvement in various walking
measures up to 1 year versus SET alone, however the improvement did not appear to persist
to five years. BA (without stenting) plus SET was associated with moderately increased
likelihood of being able to walk 200 meters without claudication at 6 months and a large
increase in likelihood at 1 year versus SET alone (1 RCT),*! however improvements in ICD at
these time frames were similar for the treatment groups in another RCT.*® In contrast, at
both 6 months and 1 year, one RCT?° of selective stenting plus SET was associated with a
large improvement in ICD versus SET alone. MWD was also improved with EVT versus SET up
to 6 months (3 RCTs)3%4047:48 (SOE: Low for all).

Selective stenting plus SET was associated with a substantially lower likelihood of patients
receiving an EVT as a second treatment versus SET alone by 5 years (1 RCT),* however the
likelihood was similar for BA plus SET and SET alone (2 RCTs).32%° The likelihood of receiving
bypass as a second intervention was similar for EVT plus SET versus SET alone (2 RCTs)#%>°
(SOE: Low for all).

Selective stenting plus SET was associated with a substantially lower likelihood of all-cause
mortality at 5 years compared with SET (1 RCT),* however, the likelihood was similar for BA
plus SET versus SET alone (2 RCTs)3%°° (SOE: Low for all).

The likelihoods of amputation (2 RCTs)*>*° and MI (2 RCTs)3%*° were similar for EVT plus SET
versus SET at 5 years (SOE: Low for all).
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Safety (Endovascular Treatment Only)

Nine trials that compared EVT with conservative treatment reported adverse events specific to
endovascular procedures (n=524 in endovascular arm; n range, 20 to 126).2%-27,31,41,43,57,59,71,80

There was low SOE for the following:

e Any serious procedure-related AE (8 RCTs): range, 0% to 6.5% of patients (2.5% overall
[12/476]); included dissection, perforation, reoperation, stent or closure device migration,
embolization, bleeding, and those requiring additional intervention or prolonged
hospitalization.2027:4143,57,59.7180 The jncidence was similar when analyzed by treatment type.

e Any (serious or minor) procedure related AE (4 RCTs): range, 6.6% to 20.0% of patients (overall:
8.9% [29/327]); included primarily groin hematoma in addition to the serious events, 20274171

e Dissection (5 RCTs): range, 0.8% to 4.3% (overall: 1.7% [7/401]).27314157.71

e Groin hematoma (minor) (5 RCTs): range, 4.0% to 15.0% (overall 6.4% [24/375]).2027:314171

Evidence was considered insufficient for the following, specific SAEs: Arterial perforation (2 RCTs, n=66);
device/hardware-related AEs (closure device, stent migration) (1 RCT, n=126); thromboembolic events

(thrombosis, distal embolization) (1 RCT, n=126); blood transfusion (1 RCT, n=46).

Quality of life (no SOE)

BA and/or Stenting vs. MT

Three RCTs (in 5 publications) reported Short Form-36 (SF-36) Physical Component Scores (PCS) or
SF-36 physical function (PF) scores (0-100).34445657:59 Across two trials, primary stenting was associated
with a small improvement in SF-36 PCS or PF scores compared with MT at 1 to 2 years.***® The third trial
compared BA alone with MT and reported conflicting results.>® Our calculations indicate that any
difference between treatments was below the threshold for a small effect.

BA and/or Stenting vs. SET

Four RCTs (in 8 publications) reported SF-36 PCS or PF scores (0-100).254147.48,50.56,57.71 E\T was
associated with similar improvement in SF-36 scores compared with SET across all timepoints measured.
There was also similar improvement in SF-36 Mental Component Scores (MCS) or mental health (MH)
scores (0-100 scale, 3 RCTs, 5 publications)*47485057 and improvement in VascuQol scores (1-7 scale, 3
RCTs, 6 publications)?41474850.71 ot 3 months, 6 months, and 1-2 years. When analyzed by longest follow-
up, EVT was associated with a small improvement in VascuQolL compared with SET across three RCTs,
however.

BA and/or Stenting PLUS SET vs. SET alone

There was similar improvement in SF-36 PCS or PF scores (0-100 scale) for EVT plus SET versus SET at
all timepoints measured up to 5 years (3 RCTs in 6 publications).?”3140474850 |mprovements were also
similar for improvement SF-36 MCS or MH scores (0-100 scale) across 2 RCTs (4 publications) that
evaluated BA alone plus SET at times up to 5 years.
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Differential effectiveness and safety

Evidence is insufficient to draw conclusions regarding differential effectiveness and safety. Only one
trial provided information on formal tests for interaction.” This low risk of bias trial reported that there
was no interaction between treatment type (BA with selective stenting or SET) and level of disease (iliac
or femoral artery) for the outcome of clinical success at 6 months (adjusted OR 3.70, 99% Cl 0.7 to 18,
p=0.03) or 1 year (adjusted odds ratio [OR] 0.8, 99% Cl 0.2 to 3.3, p=0.71). Clinical success was defined as
an improvement in at least one category in the Rutherford scale from baseline based on treadmill
walking (3.5 km/hour, without graded incline). Similarly, authors reported no interaction between
treatment type and cigarette smoking for clinical success at 6 months (adjusted OR 0.52, 99% Cl 0.1 to
4.4, p=0.43) or 1 year (adjusted OR 1.5, 99% Cl 0.3 to 6.9, p=0.46). The reported adjusted odds ratios
appear to be for the interaction terms for treatment and subgroup in statistical analyses. We judged the
credibility of the findings to be very low, corresponding to insufficient evidence. Our uncertainty is due
to a lack of clarity regarding whether variables other than those related to treatment and subgroup were
included for adjusted estimates. Additionally, all estimates are imprecise. Analysis for interaction appears
to have been planned a priori however, a hypothesis for the direction for potential effect modification
was not provided. The trial was likely underpowered to effectively evaluate differential effectiveness or
safety.

Cost-effectiveness

Seven full economic studies compared BA with or without stenting with some form of conservative
care in patients with IC.234%8570.73,74.76 Gix of them compared endovascular treatments with SET
specifically.*>6570737476 Only two studies were performed in the U.S.5>73 Most studies were considered
good quality (QHES 75/100 to 83/100). One study was rated as fair quality (QHES 67/100)* and one
study was considered poor quality (QHES 39/100).7

Cost-effectiveness: Across studies of BA with or without stenting versus conservative management of
PAD in patients with IC, most studies were moderate to good quality and patient outcomes data were
primarily from RCTs included in this review.

e Two good quality cost-utility analyses (CUAs) comparing the addition of stenting to MT with MT
alone, suggest that stenting may be more cost-effective for treatment of 1C.2*%

e One good quality CUA of BA without stenting concluded that SET was more cost-effective as a
first line treatment for IC than BA and that BA plus SET is more cost-effective than BA alone.*

e One good quality U.S.-based study of stenting versus SET® and three non-U.S. studies of BA with
selective stenting concluded that EVT was generally not cost-effective compared with SET as an
initial treatment for IC.7%747¢ Studies report that the small differences in benefits between
treatments may not be clinically relevant and that EVT is more costly.

Limitations: Common limitations across studies include the following:

e Short-time horizons (€12 months) were generally reported across studies and thus did not
evaluate the impact of longer-term outcomes related to disease progression and harms such as
amputation or related costs. Explicit consideration of intervention harms and inclusion of them
in modeling was unclear in most studies.

e Most studies reported limited sensitivity analyses around model parameters and assumptions.

e Given differences in health systems between the U.S. and European countries, the
generalizability of results from non-U.S. economic studies is unclear.
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e Studies comparing BA and stenting with SET generally suggest that the RCTs on which they are
based may not be applicable to broader population with IC who may not be able to participate in
SET and those with more severe disease.

Table C. Summary of effectiveness and safety evidence for endovascular therapy (i.e., BA alone or
with selective stenting or primary stenting) versus MT in patients with mild to moderate intermittent
claudication

Effect/Improvement is for EVT (any) unless otherwise indicated
Outcomes

1-2 years Longest follow-up

Symptoms: VAS (0-

Symptoms: WIQ

Symptoms: PAQ
symptom scale (0-
100)

Function: Able to
walk max distance
on treadmill*

Large

Large improvement,

10) improvement, _ years,
1 RCT, N=56 1(;;} Po_vi)s 1 RCT, N=56
(SOE: Low) ' (SOE: Low)

Large improvement at 2

pain severity scale " . year,
(0-100) Insufficient evidence 1 RCT, N=46
(SOE: Low)

Large improvement at 1

Large improvement,
1 RCT, N=61
(SOE: Low)

Insufficient evidence

Insufficient evidence

Insufficient evidence

Function: ICDt . Moderate improvement
- Large improvement,
(meters) Insufficient at 1-2 years,
. 2 RCTs, N=123
evidence (SOE: Low) 4 RCTs, N=282
’ (SOE: Low)
Function: MWD+ . Moderate improvement
- Small improvement,
(meters) Insufficient at 1-2 years,
. 2 RCTs, N=123
evidence (SOE: Low) 5 RCTs, N=374
’ (SOE: Low)
AE: Second Similar likelihood at 1-2 Similar likelihood
intervention (any) - . years, at 5 years,
to the TV Insufficient evidence 1RCT, N=94 1RCT, N=94
(SOE: Low) (SOE: Low)
AE: Second Similar likelihood
intervention at 1.5-5 years,
(endovascular) 4 RCTs, N=280
(SOE: Low)
AE: Second Similar likelihood
intervention at 2 years,
(surgery/bypass) 4 RCTs, N=280
(SOE: Low)
AE: Amputation Insufficient
evidence at 5
years
AE: All-cause Similar likelihood
mortality at 0.5 to 5 years,*
4 RCTs, N=280
(SOE: Low)
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Outcomes
AE: MI

AE: Atrial
fibrillation

AE: Stroke; severe
angina; severe Gl
bleed

1-2 years Longest follow-up

Similar likelihood

at 0.5 to 5 years,
3 RCTs, N=224

(SOE: Low)

Similar likelihood at 1-2
years,
1 RCT, N=94
(SOE: Low)

Insufficient evidence at 2
years

AE = adverse event; BA = balloon angioplasty; EVT = endovascular therapy; Gl = gastrointestinal; ICD = intermittent claudication
distance; max = maximum; MI = myocardial infarction; MWD = maximum walking distance; MT = medical therapy; PAQ =
Peripheral Artery Questionnaire; RCT = randomized controlled trial; SOE = strength of evidence; TV = target vessel; VAS = visual

analog scale; WIQ = Walking Impairment Questionnaire.
* With or without pain.

T 1CD and MWD were variable defined across the trials. Trials used different exercise protocols, and some trials placed limits on

maximum distance and time.

¥ There were no deaths by 6 months in one trial; follow-up across the remaining trials ranged from 2-5 years.

Table D. Summary of effectiveness and safety evidence for endovascular therapy (i.e., BA alone or
with selective stenting or primary stenting) versus SET in patients with mild to moderate intermittent

claudication

Effect/Improvement is for EVT (any) unless otherwise indicated

Outcomes <3 months* 6 months 1-2 years Longest follow-up
Cevmntome:>1 | lares lkelihood | Siemilae 1
Sympt.oms. 21 Large likelihood . Slmllar Similar likelihood
grade improvement at 1 week likelihood* 5 RCTs. N=248
in ISCVS or 1 RCT, N=150 2 RCTs, N=258 (SOE" Lo_w)
Rutherford score (SOE: Low) (SOE: Low) '
Syr:nptoms‘: wia Insufficient - .
pain severity scale evidence Insufficient evidence
(0-100)
S :
ymptoms: PAQ Insufficient - .
symptom scale (0- . Insufficient evidence
evidence

100)
Function: ICD# Similar Similar L Small improvement at 5-7

. . Similar improvement
(meters) improvement improvement 5 RCTs. N=608 years

2 RCTs, N=165 5 RCTs, N=623 (SOE" Lo_w) 2 RCTs, N=139

(SOE: Low) (SOE: Low) ’ (SOE: Low)

Function: MWD? Similar Similar Less |mprovemgnt Small improvement at 5-7
(meters) . . (small effect) with

improvement improvement endovascular thera years

2RCTs, N=165 | 5 RCTs, N=623 Py 3 RCTs, N=195

(SOE: Low) (SOE: Low) > RCTs, N=608 (SOE: Low)
) ) (SOE: Low) '
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Outcomes <3 months* ‘
AE: Second
intervention (any)

tothe TV

AE: Second
intervention
(endovascular)

AE: Second
intervention
(surgery/bypass)
AE: Amputation

AE: All-cause
mortality

AE: MI

AE: Stroke/TIA

Longest follow-up
Selective stenting: Large
decrease in likelihood at 7
years, 1 RCT, N=150
(SOE: Low)

1-2 years

Insufficient
evidence

BA alone: Insufficient
evidence
Selective stenting: Large
decrease in likelihood at 7
years, 1 RCT, N=150
(SOE: Low)

BA alone: Similar likelihood
at 5-6 years, 2 RCTs, N=130
(SOE: Low)

Similar likelihood at 1-7
years, 4 RCTs, N=520
(SOE: Low)

Similar likelihood at 5-7
years, 3 RCTs, N=510
(SOE: Low)

Similar likelihood at 5-7
years, 5 RCTs, N=655
(SOE: Low)

Similar likelihood at 0.5-7
years,§ 3 RCTs, N=449
(SOE: Low)

Similar likelihood at 6-7
years, 2 RCTs, N=360
(SOE: Low)

AE = adverse event; BA = balloon angioplasty; EVT = endovascular therapy; ICD = intermittent claudication distance; ISCVS =
International Society for Cardiovascular Surgery; Ml = myocardial infarction; MWD = maximum walking distance; PAQ =
Peripheral Artery Questionnaire; RCT = randomized controlled trial; SET = supervised exercise therapy; SOE = strength of
evidence; TV = target vessel; WIQ = walking impairment questionnaire.

* All outcomes are measured at 3 months except for clinical improvement.

T At 3 and 6 months; classified with 6 month data.

$1CD and MWD were variable defined across the trials. Trials used different exercise protocols, and some trials placed limits on
maximum distance and time.

§ There were no events at 6 months in 1 trial. Follow-up in the other two trials ranged from 5-6 years.

Table E. Summary of effectiveness and safety evidence for combination endovascular therapy (i.e., BA
alone or with selective stenting or primary stenting) plus SET versus SET alone in patients with mild to
moderate intermittent claudication

Effect/Improvement is for EVT (any) unless otherwise indicated
6 months

3 months Longest follow-up

Small increase in

1-2 years
Small increase in

Outcomes
Symptoms: 21

grade likelihood, 1 RCT, likelihood at 1 year, 1
improvement in N=100 RCT, N=94
ISCVS score (SOE: Low) (SOE: Low)
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Outcomes
Symptoms: Still
symptomatic

Symptoms:
Progression to
CLTI

Function: Able

Moderate increase in

1-2 years

Large increase in

Longest follow-up
Similar likelihood at 5
years, 1 RCT, N=118
(SOE: Low)
Similar likelihood at 5
years, 1 RCT, N=212
(SOE: Low)

unspecified, 1
RCT, N=100 (SOE:
Low)

AE: Second
intervention
(endovascular)

AE: Second
intervention

(surgery/bypass)

AE: Amputation

unspecified, 2 RCTs, T
N=173
(SOE: Low)

lk 2
::it‘:llzut 00m likelihood, 1 RCT, likelihood at 1 year, 1
claudication N=81 RCT, N=71
. (SOE: Low) (SOE: Low)
pain
Function: ICD* Selective stenting + Selective stenting +
(meters) SET: SET:
Improvement Large improvement Large improvement
m: nitude of’ (author-reported), 1 | (author-reported) at 1
geffect RCT, N=212 year, 1 RCT, N=212 Similar improvement at
e (SOE: Low) (SOE: Low) 5 year, 2 RCTs, N=284
unspecified, 1 (SOE: Low)
RCT, N=100 (SOE: '
BA alone + SET: BA alone + SET:
Low) o L
Similar improvement, | Similar improvement
1 RCT, N=93 at 1 year, 1 RCT, N=93
(SOE: Low) (SOE: Low)
Function: Improvement, Improvement
D* i !
MWD* (meters) magenfl‘:ceuc(:e of magnitude of effect Similar improvement at

Insufficient evidence

5 year, 2 RCTs, N=284
(SOE: Low)

Selective stenting + SET:
Large decrease in
likelihood at 5 years, 1
RCT, N=212
(SOE: Low)

BA alone + SET:
Similar likelihood at 2-5
years, 1 RCT, N=167
(SOE: Low)
Similar likelihood at 5
years, 2 RCTs, N=286
(SOE: Low)
Similar likelihood at 5
years, 2 RCTs, N=330
(SOE: Low)
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Outcomes 1-2 years Longest follow-up
AE: All-cause Selective stenting + SET:
mortality Large decrease in
likelihood at 5 years, 1
RCT, N=212
(SOE: Low)

BA alone + SET: Similar
likelihood at 2-5 years,
2 RCTs, N=211
(SOE: Low)

Similar likelihood at 2-5
years, 2 RCTs, N=211
(SOE: Low)

AE: MI

AE: Stroke/TIA Insufficient evidence

AE = adverse event; BA = balloon angioplasty; CLTI = chronic limb-threatening ischemia; EVT = endovascular therapy; ICD =
intermittent claudication distance; ISCVS = International Society for Cardiovascular Surgery; Ml = myocardial infarction; MWD =
maximum walking distance; RCT = randomized controlled trial; SET = supervised exercise therapy; SOE = strength of evidence;
TIA = transient ischemic attack.

* |CD and MWD were variable defined across the trials. Trials used different exercise protocols, and some trials placed limits on
maximum distance and time.

tExcluding outlier trial Klaphake 2022.

KQ 2. Key Findings: Angioplasty and stenting compared with bypass surgery in adults
with chronic limb threatening ischemia (CLTI) due to atherosclerotic lower limb
peripheral arterial disease

Effectiveness and safety

BA versus Bypass (Table F)

Three RCTs (N=771) in nine publications®®1>17:29758182 compared balloon angioplasty (BA) with
bypass surgery for PAD of the lower extremity. Severity of PAD varied by trial from intermittent
claudication (1 RCT), mostly (73%, remainder critical limb ischemia) intermittent claudication (1 RCT),
and severe limb ischemia (1 RCT). Patient reported outcomes were not the general focus of these trials.
One trial was rated low risk of bias,’> the remaining two were rated moderate risk of bias. Early (30-day)
harms (except for mortality) were largely based on “as treated analyses” in the two larger RCTs.2>#!

The SOE was Low for all outcomes, except for perioperative wound infection as noted below.

e Symptoms: BA was associated with a substantially higher likelihood of persistent symptoms at 1
year (1 RCT).?®

e Function: One trial (N=235) found similar likelihood of functional improvement based on the
Sickness Impact Profile (SIP) (0-100 scale) across timepoints (30-days, 1 year, and 2 years).%?

e BA was associated with a substantial increase in reintervention within 30 days of the index
procedure compared with bypass (1 RCT)3 but a smaller increase in that likelihood at 1 year (1
RCT)* and 4 to 6 years (1 RCT).2

e The likelihood of amputation was similar at 1 to 2 years (1 RCT)® and up to 4.5 years (1 RCT).8!

e The likelihood of all-cause mortality was similar for the BA and bypass groups within the first 30
days (3 RCTs)®'>7> and at all other time frames (1 RCT)®> except at 1-2 years when BA was
associated with at moderate decrease in the likelihood of all-cause mortality (1 RCT).2
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e There was insufficient evidence from as-treated analyses regarding frequency of any
complication across three RCTs;*>758! results across trials were inconsistent and imprecise.
Heterogeneity may be due to differences in complications reported and differences in the
proportion of patients who crossed over.

e The risk of 30-40-day wound infections was substantially lower with BA compared with bypass in
as treated analysis (3 RCTs);*>7>8! two RCTs reported only one infection each (SOE: Moderate).
Other reported complications were infrequent (2% or less) or were similar regardless of
treatment.

Stenting Versus Bypass (Table G)

Six trials (N=578) in ten publications!0:1314.2439.42,53,546477 compared stent placement (also called
endoluminal bypass) with bypass surgery for PAD. Three trials were rated moderate risk of bias'®!36477
and the remaining three?*3%42 were rated high risk of bias.

e Symptoms: There was a similar likelihood of change in Rutherford stage at 1 month (1 RCT)* and
1to 1.5 years (2 RCTs)'*%* (SOE: Low). Evidence was insufficient to draw conclusions regarding
the impact of stenting and bypass on WIQ scores or change in Fontaine stage, however.

e Evidence was insufficient to draw conclusions on clinically driven revascularization for the two
treatments.

e The likelihood of amputation at 1 to 1.5 years (5 RCTs)01314244264 w35 similar for stenting versus
bypass (SOE: Low).

e The likelihood of all-cause mortality was similar for stenting and bypass within 30 days (2
RCTs),%%4 at 1 to 1.5 years (6 RCTs)101314.244264 gnd at 5 years (2 RCTs)'*’7 (SOE: Low for all).

e Stenting was associated with a moderately lower likelihood of any complication within 30 days
of treatment compared with bypass (4 RCTs)'*243%64 (SOE: Low).

e Trials reported that few patients had SAEs for either treatment.

Table F. Summary of effectiveness and safety evidence for BA versus bypass in patients with chronic
limb threatening ischemia or severe intermittent claudication
Effect/Improvement is for BA unless otherwise indicated

Outcomes In-hospital, 30 6 months 1-2 yearst 4.5-6 years 7 years
days/1 month*

Symptoms: Large increase in
Persistence of likelihood,
symptoms#¥ 1 RCT,
N=314 (SOE: Low)
Function: SIP Similar Similar improvement,
scale (0-100) improvement, 1 RCT, N=193 (1 year),
1 RCT, N=235 N=151 (2 years)
(SOE: Low) (SOE: Low)
AE: Large increase . . . .
. . N . Small increase in Small increase in
Reintervention | in likelihood in- - S
(angioplasty hospital likelihood, likelihood,
’ 1 RCT, N=452 1 RCT, N=255
or bypass) 1 RCT, N=434 (SOE: Low) (SOE: Low)
(SOE: Low) ) '
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Outcomes In-hospital, 30 1-2 yearst 4.5-6 years
days/1 month*
AE: . > Similar likelihood, Similar likelihood
Amputation Insufficient at 4.5 years,
k 1 RCT, N=411
evidence (SOE: Low) 1 RCT, N=255
’ (SOE: Low)
AE: All-cause Similar Similar Moderate decrease in | Similar likelihood Similar
Mortality likelihood, likelihood, likelihood, at 6 years, likelihood,
3 RCTs, N=753 1 RCT, N=452 1 RCT, N=452 1 RCT, N=238 1 RCT, N=452
(SOE: Low) (SOE: Low) (SOE: Low) (SOE: Low) (SOE: Low)
AE: Patients Insufficient
with any . No evidence No evidence No evidence No evidence
- evidence
complication
AE: Wound Large decrease
infection in likelihood
3 RCTs, N=270 No evidence No evidence No evidence No evidence
(SOE:
Moderate)
AE: Bleeding/ InSL‘Jfﬁuent No evidence No evidence No evidence No evidence
hematoma evidence

AE = adverse event; BA = balloon angioplasty; RCT = randomized controlled trial; SIP = sickness impact profile; SOE = strength of
evidence.

* Except for Reintervention which occurred during the in-hospital stay, all other outcomes occurred at 30 days or 1 month.

t Except for SIP, all outcomes occurred at 1 year.

¥ E.g., rest pain, tissue loss

Table G. Summary of effectiveness and safety evidence for Stent versus bypass in patients with
chronic limb threatening ischemia or severe intermittent claudication
Effect/Improvement is for Stent unless otherwise indicated

30 days, 1 month 60 days, 2
months

Outcomes*

1-1.5 year 5 years
Symptoms: WIQ
total score and all
subscale scores* (0-
100)

Symptoms: Change

Insufficient
evidence

Insufficient
evidence

Similar likelihood, Similar likelihood,

in Rutherford stage 1 RCT, N=113 2 RCTs, N=299
(SOE: Low) (SOE: Moderate)
Symptoms: Change Insufficient

evidence

in Fontaine stage
AE: Reintervention

Insufficient Insufficient
(freedom from evidence evidence
clinically driven TLR)
AE: Amputation Similar likelihood, Insufficient
5 RCTs, N=480 evidencet
(SOE: Low)
AE: AII-‘cause Similar likelihood, .. Similar likelihood, .. . Slr.mlar
Mortality Insufficient Insufficient likelihood,
2 RCTs, N=175 i 6 RCTs, N=566 .
(SOE: Low) evidence (SOE: Low) evidence 2 RCTs, N=349
' ' (SOE: Low)
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Outcomes* 30 days, 1 month 60 days, 2 1-1.5 year
months

AE: Any complication | Moderately lower
likelihood, 4 RCTs,
N=481 (SOE: Low)
AE = adverse event; RCT = randomized controlled trial; SOE = strength of evidence; TLR = target lesion revascularization; WIQ =
walking impairment questionnaire.
*WIQ subscale includes walking distance, walking speed, and climbing stairs (all self-reported).
TReported as freedom from amputation.

EVT Versus Bypass (Safety)

One moderate-quality registry study (N=5,998)'? compared EVT with bypass surgery in patients with
either IC or CLTI. It reported on harms within 30 days of the procedures. Authors do not report the
proportion of patients receiving stents or BA; the registry is not set up to capture data on stents. EVT was
associated with a substantially decreased likelihood of intervention site infection and bleeding compared
with bypass (SOE Low). This was true in patients with IC and in patients with CLTI. For both groups of
patients (IC and CLTI), evidence was considered insufficient due to risk of bias and imprecision for the
following outcomes: reintervention, amputation, all-cause mortality.

Quality of Life

BA Versus Bypass

The BASIL trial (N=452) was the only trial that reported health-related quality of life (HRQoL).?® Using
the Vascular Quality of Life Questionnaire (VascuQol), the EuroQol (EQ-5D) and the Short Form SF-36 (SF-
36) physical component summary (PCS), the SF-36 mental component summary (MCS), and Short Form
6D (SF-6D), quality of life measures were similar for BA and bypass surgery for PAD up to 3 years after
randomization across all timepoints.

Stenting Versus Bypass

The SuperB trial (N=129)%*77 reported that there were no differences between those randomized to
stent placement versus surgical bypass on any of the individual eight domains of the SF-36 at 1 and 12
months and at 5 years (p>0.05 for each domain, specific between group p-values not reported). Authors
also report a score for “health change” on the SF-36, which was not defined or method of calculation
cited and that a greater health change (i.e., improvement) was seen with angioplasty compared with
bypass at 12 months (p<0.05), though not at 1 month or at 5 years.

Differential Effectiveness and Safety

Evidence was insufficient to draw conclusions regarding differential effectiveness and safety. The
BASIL trial (N=452) reported that, in post-hoc analyses for amputation free survival and for all-cause
mortality in the period beyond 2 years since treatment, there was no evidence of a differential treatment
effectiveness (effect modification) for either outcome by the presence of diabetes, higher or lower
creatinine (than the median), and clinical stratification group (i.e., pain at rest with ankle pressure 50
mmHg and above; pain at rest with ankle pressure less than 50 mmHg; tissue loss with ankle pressure 50
mmHg and above; tissue loss with ankle pressure less than 50 mmHg). Interaction p-values were not
reported.? Authors also reported that there was no differential treatment effect based on baseline
Bollinger angiography scores (interaction p-value not reported). The trial protocol from extended report
of the trial®® indicates an a priori intention to evaluate interaction by subgroups, however hypotheses for
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directions of effects were not described. Data for the subgroups or detail of analyses were not presented
and it is unclear whether the trial would be adequately powered for such analyses.>*®

Cost-Effectiveness

Two full good-quality (QHES 89/100) economic analyses, based on the BASIL trial in patients with
severe limb ischemia (SLI) due to infrainguinal disease compared the cost-effectiveness of balloon
angioplasty (BA) versus bypass.'>? BASIL was funded by the UK’s National Institute for Health Research
(NIHR).

Cost-Effectiveness Results:

e No significant differences in HRQoL measures, including EQ-5D, were observed between BA
and bypass at any time. Incremental cost effectiveness ratios (ICERs) in both studies were
higher than generally accepted willingness to pay thresholds at 3 years from a payer-
perspective, namely £134,257/quality-adjusted life-year (QALY)'® and $184,492/QALY.?°

o The probability that bypass as a first line treatment is cost-effective versus BA is less than
60% at 3 years.

e Authors conclude that bypass may lead to increased costs with limited or possibly negative
impact health measures in the short to medium term.

Limitations:

e There was substantial loss to follow-up in the BASIL trial. By 3 years only 97 patients
responded to questionnaires (23%). The number of patients still alive at 36 months was 272
(65%)23%) Reported results are based on imputation for missing values was done for
intention-to-treat (ITT) analyses.

e The generalizability of the results to the U.S. healthcare is unknown.

Strength of Evidence

Summary tables are provided above (Tables C-G). Detailed SOE tables, including reasons for
downgrading, are found in section 5 of the report.

Considerations

The evidence base for this HTA consisted primarily of RCTs, most of which were considered to be at
moderate risk of bias (i.e., fair quality) with few rated as high risk of bias or low risk of bias. In general,
the SOE across studies for most primary outcomes was rated as low, primarily due to imprecision in
effect estimates (or lack of data to assess imprecision), and concerns about the consistency of effects in
addition to study quality. For most patient-reported outcomes in particular, few trials were available for
many intervention/comparator pairs and many trials were small, limiting the ability to draw firm
conclusions or to formally assess the possibility of publication bias and the impact of small studies on
effect estimates.

Many of the included studies, particularly those of BA are older and the devices and procedures
reported in included trials may not be consistent with current clinical practice. For example, early studies
of BA alone most likely used plain balloons versus drug-coated balloons (DCBs) and earlier studies of
stenting were likely bare metal stents (BMS) versus drug-eluting stents (DES). Where information was
available, the use of DCBs and DES from included trials is noted in the full report (Tables 16 and 28).
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Clinician choice of endovascular device may be influenced by lesion location, complexity, and length.
Anecdotally, selective stenting is most commonly employed in patients with PAD and plain ballon
angioplasty is not considered to be the current standard of care in clinical practice. Bare metal self-
expanding stents are commonly used in the femoropopliteal arterial segment. Plain balloon angioplasty
is no longer considered a definitive intervention in this location unless the lesion is focal (5 cm or less).
For longer lesions, bare metal stents, drug-coated balloon angioplasty, or drug-eluting stent are most
commonly considered.

Trials comparing EVT with MT or SET did not consistency report on severity of IC. Across those that
did report severity, it ranged from mild to severe. Heterogeneity in IC severity across trials may in part be
responsible for some variability for ICD and MWD results. Walking distances between treatment groups
may differ for healthier patients with mild IC versus distances in patients with more severe IC who have
additional comorbidities. Thus, what constitutes a clinically meaningful improvement in walking
distances will differ by patient presentation and determination of a minimum important difference and
corresponding magnitude of effect across populations is challenging. Results across studies on walking
parameters may also be influenced the type of protocols used. There was heterogeneity across trials on
the definitions of, protocols for, and measurements of MWD, and to a lesser extent, ICD which may
impact reported results. MWD was defined as the distance that a patient could walk during the treadmill
test before needing to stop due to claudication pain in two trials,®>” or for claudication pain or any other
reason (e.g., breathlessness, fatigue) in another trial.3! In addition, exercise treadmill protocols varied
with several trials?731414347.6279 nlacing time and distance limits (range, 5-30 minutes [215-1000 meters]).
It is unclear if these limits impacted the reported MWD in those trials though it is plausible that some
patients could have continued beyond those limits. Protocols across studies varied in terms of treadmill
speed and use of an incline which may also impact results. Appendix K, Table K2 provides details of the
MWD and ICD definitions and the exercise treadmill protocols used in included trials. Results may also
have been influenced by variable adherence to SET programs and cross-over from SET (or MT) to EVT.

The durability of treatment effects in many instances is unclear. Some results show improvement in
various functional measures (e.g., walking) early on after the intervention with differences between BA
(with or without stent) and MT or SET but no differences and/or less improvement at later time periods.
Factors that may contribute to this include: the chronicity of the pathology and tendency for it to
progress particularly in the absence of lifestyle changes, limited adherence MT recommendations (e.g.,
medications, exercise), presence of comorbidities and factors such as collateral formation. The timing of
outcomes measurements may be an important consideration in at least one RCT that reported a large
likelihood of clinical improvement (> Rutherford stage) with EVT versus SET at one week.”* The result
may partially be explained by more immediate increase in blood flow and relief after EVT versus likely
slower rate of improvement that may be expected with SET. At later times (>3 months), the likelihood of
improvement between groups was similar. Since trials of EVT versus MT or SET could not be blinded and
ICD and MWD are subjective patient reported outcomes, there is also the potential for non-specific
effects, including a placebo effect, to influence findings.

There was heterogeneity across RCTs comparing EVT with bypass surgery, particularly regarding the
severity of PAD. Trials were not confined to patients with CLTI. Some enrolled only patients with IC, and
others enrolled a mixture of patients with IC and CLTI. Very few trials only enrolled patients with CLTI
were identified for inclusion. Reported severity of PAD also varied across trials. A limited number of
recent trials comparing EVT methods to bypass in patients with severe IC or CLTI were identified for
inclusion. Many of the newer trials of stenting in particular in this population were small and at high risk
of bias, limiting our ability to draw conclusions. Most trials focused on evaluation of vessel patency and
provided limited data on patient reported outcomes related to symptoms or function. Challenges to
evaluating the durability of findings in these populations include loss to follow-up due to mortality,
limited length of follow-up and lack of power to detect rare events.
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Patients with severe IC and CLTI in particular may have comorbidities that impact life expectancy and
may also influence treatment-related decision making. Not all patients with CLTI may be candidates for
revascularization due to comorbidities and health status.>*® The BASIL trial’s audit indicated that up to
half of patients with severe limb ischemia in UK vascular units were considered unfit for any form of
revascularization. Additionally, patients with multiple comorbidities and more severe PAD may have a
limited life expectancy. A post hoc ITT analysis of the BASIL trial'® of mortality beyond two years since
randomization, found that mortality was substantially more likely with angioplasty than with bypass
surgery (12.1% vs. 4.8%, adjusted HR 2.94, 95% Cl 1.41 to 5.88). Authors suggested that expected
lifespan should play a role in whether to intervene with angioplasty or bypass surgery and if longer than
two years, then bypass surgery may be the preferred option in patients who are equally good candidates
for angioplasty and bypass. They further indicated that many with severe limb ischemia have an
extremely poor prognosis regardless of treatment received.

The evidence on safety and harms is from included RCTs. Across trials, there was substantial
variability in how harms were reported and classified. Most trials may have been underpowered to
detect differences between treatments for rare outcomes, particularly harms, such as amputation. We
searched for comparative NRSIs that might evaluate rare harms or longer-term harms. Except for one
moderate quality registry study comparing endovascular treatment and bypass, NRSIs that met our
PICOTS inclusion criteria were considered at high risk of bias and did not provide substantial evidence on
specific harms. Evidence from those NRSIs rated high risk of bias was thus rated as insufficient.
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1 Appraisal

1.1 Background and Rationale

Peripheral artery disease (PAD) is a vascular condition where arteries outside of the heart and brain
become blocked, most commonly as a result of atherosclerotic plaque buildup that reduces blood flow
to arteries outside of the heart and brain. It is seen almost entirely in smokers. PAD most commonly
occurs in the lower extremities and may affect three major arterial segments which supply blood to the
legs and feet: the aorto-iliac arteries, femoropopliteal (FP) arteries, and infra-popliteal (primarily tibial)
arteries. This Health Technology Assessment (HTA) focuses on lower extremity PAD. PAD is a major cause
of mobility loss and disability and impairs quality of life. Because people with PAD also commonly have
coronary artery disease, it is associated with an increased risk of myocardial infarction, stroke, and
death,**°? and increased risk of limb loss. Conventional risk factors for PAD are like those for
atherosclerotic cardiovascular disease in general and include age, sex, smoking, obesity, diabetes,
smoking, dyslipidemia, hypertension, chronic kidney disease, and sedentary lifestyle.

Lower extremity PAD presents with pain on walking, known as claudication. It is estimated to affect
12% to 20% of Americans aged 60 years and older and more than 230 million adults worldwide.?**! The
lifetime risk of PAD varies by race/ethnicity and has been estimated to be around 30% in Black men and
women and 20% in White and Hispanic men and women.?* The true prevalence of lower extremity PAD
in general, unselected population is difficult to determine for several reasons. When symptoms occur,
PAD is usually initially assessed via the resting ankle-brachial index (ABI), which is the ratio of systolic
blood pressure at the ankle to the systolic blood pressure at the brachial artery.®’” A low ABI is an
excellent test for the presence of PAD, however, its accuracy may vary based on the presence of
comorbidities such as diabetes and chronic renal disease as well as patient age, height, and ethnicity.!?
Patient history and physical exam findings are also important for diagnosis and management. Additional
testing may be needed to confirm the diagnosis and to assess lesion location and characteristics.
Thresholds for an abnormal or low ABI have varied across epidemiologic studies and populations and
confirmatory imaging may not have been used in population-based studies for a final diagnosis, adding
to the challenge of assessing PAD prevalence.®>®! PAD prevalence in persons without risk factors for
atherosclerotic disease is considered low (~1%) based on analysis of NHANES (National Health and
Nutrition Examination Survey) data.3>*%133 Screening for PAD in asymptomatic persons is not
recommended as there is no known benefit and can lead to harms. The U.S. Preventive Services Task
Force (USPSTF) found that while screening can identify asymptomatic PAD, there is little evidence that
treating PAD at this stage improves health outcomes beyond standard cardiovascular risk assessment.®%6?

The classic symptom of PAD is intermittent claudication (IC), which is described as pain, weakness, or
numbness in the calf, thigh, or buttocks brought on by physical activity such as walking that resolves with
rest. Occasionally, symptoms may be atypical such as exertional leg pain that sometimes starts at rest or
that does not prohibit the patient from walking a little. Chronic limb-threatening ischemia (CLTI) is an
advanced form of PAD resulting from severe arterial insufficiency. Symptoms and complications may
include persistent severe leg pain during rest (which may be worse at night) or that doesn’t resolve with
rest, non-healing extremity wounds, cold feeling that is more noticeable in one foot than the other, poor
toenail growth, discolored skin on the leg or foot or tingling in the leg or foot, tissue loss, or
gangrene.3**%8 Some sources estimate that as many as 21% of patients with intermittent claudication
could advance to CLTI and annual mortality and amputation rates for individuals with CLTI are
approximately 25%°! and 20%,** respectively.

Lifestyle measures such as smoking cessation and walking are the first line treatment for PAD.
Lifestyle modification is of primary importance to the management of PAD and will also reduce the risks
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of cardiovascular events and morbidity and for improving limb function, preventing functional decline
and loss of mobility. Counseling and conservative guideline directed medical therapy (GDMT) include
advice for additional lifestyle modifications such as dietary changes, weight loss, stress management, as
well as exercise (including consideration of a structured, supervised program).11:883:92

Medical therapy is primarily to prevent the progression of vascular disease. In patients with CLTI,
improvement of blood flow with the goals of minimizing tissue loss, preventing amputation and relieving
PAD-associated pain in addition to wound care, infection control and pressure offloading if needed, are
central components of care. Care for PAD should involve a multidisciplinary team.® Revascularization
may be considered in addition to GDMT in patients with lifestyle-limiting intermittent claudication who
do not respond sufficiently to other recommended therapies and is usually considered standard
treatment for CLTI.>® Revascularization is not indicated for patients with asymptomatic PAD which is
generally managed using GDMT.>® Revascularization methods include atherectomy, balloon angioplasty,
bypass surgery, and stenting. Decision making regarding revascularization options requires consideration
of patient and anatomic characteristics, lesion complexity, lesion location, and technological
advances.3*192 Although there have been a number of technological advances, questions related to the
comparative effectiveness and safety, particularly long-term, and gaps in evidence for endovascular
treatments remain. 2182534102121 Thig technology assessment focused on the effectiveness and safety of
percutaneous angioplasty and stenting compared with conservative care and surgery in patients with
lower extremity PAD due to atherosclerotic disease in the aortoiliac and femoropopliteal segments.
Revascularization of infrapopliteal disease was excluded.

1.2 Policy Context

Endovascular intervention, including procedures such as angioplasty and stent placement, is
commonly used in the management of lower extremity PAD. This topic was selected for review based on
concerns regarding safety, efficacy, and cost.

1.3 Objectives

The aim of this technology assessment is to systematically review, critically appraise, analyze, and
synthesize research evidence evaluating the comparative efficacy, effectiveness, and safety of
percutaneous angioplasty and stenting compared with conservative care or surgery for treatment of PAD
in patients with intermittent claudication or CLTI. The differential effectiveness and safety of these
treatments in subpopulations was evaluated, as was the cost effectiveness.

1.4 Key Questions

1. In adults with intermittent claudication (IC) due to atherosclerotic lower limb peripheral
arterial disease:

a. What is the effectiveness of balloon angioplasty and stenting compared with conservative
care (including medical therapy) and surgery?

b. What is the comparative safety of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?

c. Isthere differential harm or benefit of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery based on specific patient
characteristics or subgroups (e.g., sex, age, diabetes, comorbidities)?

d. What is the cost-effectiveness of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?
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2. In adults with chronic limb threatening ischemia (CLTI) due to atherosclerotic lower limb
peripheral arterial disease:

a. What is the effectiveness of balloon angioplasty and stenting compared with conservative
care (including medical therapy) and surgery?

b. What is the comparative safety of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?

c. Isthere differential harm or benefit of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery based on specific patient
characteristics or subgroups (e.g., sex, age, diabetes, comorbidities)?

d. What is the cost-effectiveness of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?

Scope:
Summary of inclusion and exclusion criteria

PICOTS (populations, interventions, comparators, outcomes, timing, and settings)
inclusion/exclusion criteria below (Table 1) were finalized following consultation with the agency and
after review of public comment on key questions and clinical expert input.

Table 1. PICOTS and scope

Component \ Inclusion Exclusion

Population Adults with symptomatic lower limb PAD e Patients < 18 years old
with IC or CLTI due to atherosclerosis e Asymptomatic patients
undergoing initial treatment for PAD (i.e., e Patients with acute limb ischemia
treatment of de novo obstruction) (includes e Patients with claudication due to isolated
aortoiliac, infrainguinal femoropopliteal infrapopliteal PAD (e.g., anterior tibial,
segments) posterior tibial or peroneal) artery disease

o Thromboangiitis obliterans, also known as

Special populations/stratification Buerger disease
By general arterial segment, age, sex, PAD e Patients for whom endovascular treatments

classification/severity, comorbidities (e.g.,
diabetes, renal disease)

would be contraindicated

e Patients with nonatherosclerotic causes of
lower extremity arterial disease (e.g.,
vasculitis, fiboromuscular dysplasia,
physiological entrapment syndromes, cystic
adventitial disease, vascular trauma)

e Patients undergoing additional re-
vascularization procedures (e.g., due to
restenosis or failed endovascular treatment)

o |solated small vessel arterial
disease/microangiopathy

e Patients undergoing treatment for venous
pathologies of the lower limb

e Patients with non-viable limb

e Patients with aneurysms

e Patients needing primary or salvage therapy
for aorto-iliac lesions
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Component ‘ Inclusion Exclusion

Intervention | e FDA-approved PTA devices (uncoated e Endovascular cryoplasty
balloon and drug-coated) or in Phase IlI e Intervention to prevent progression of
trials claudication to chronic limb-threatening
e FDA-approved endovascular stents — ischemia
(bare metal or drug-eluting/coated) or in e Atherectomy (alone or in combination with
Phase Il trials) PTA or stenting)

e Non-FDA approved stents or balloons (unless
in Phase lll trials)

e Comparisons of different types of
stents/balloons/devices with each other

o Novel devices or applications

o Hybrid revascularization — (combination of
endovascular procedures with bypass
grafting)

e Thrombolysis

e Shockwave, intravascular lithotripsy

e Brachytherapy as an adjunct to the
endovascular treatment

e Intravascular Ultrasound

e Endovascular denervation as an adjunct to
percutaneous vascular intervention

e Comparisons of medications for PAD
treatment

e Comparisons of post-revascularization
therapies (e.g., comparison of antiplatelet
therapies)

e |nterventions in patients who have already
had an endovascular intervention (re-
intervention)

e Comparisons of treatment approaches
(transradial vs. transfemoral access for
peripheral vascular interventions)

o Exercise after endovascular treatment
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Component ‘ Inclusion Exclusion

Comparator e Conservative treatment (e.g., exercise, e Endovascular cryoplasty
lifestyle changes, medical therapy), o Atherectomy
guideline-directed medical therapy e Comparison of angioplasty with stenting
e Surgery (artery bypass grafting) e Comparisons of different types of

stents/balloons/devices with each other
(including comparison of stent sizes,
comparisons of different drug
coating/elution drugs, comparison of self-
expanding vs. balloon expanded stents, etc.)

e Comparison of DCB with uncoated/plain
balloon

e Comparison of BMS with DES

e Hybrid revascularization (e.g., combination of
endovascular procedures with bypass
grafting)

e Atherectomy assisted procedures/as an
adjunct to PTA or stenting

e Angiosome-directed endovascular therapy

e Adjunctive treatments, (e.g., excimer laser
atherectomy with adjunctive PTA) versus PTA
alone; or with stenting versus stenting alone;
use of brachytherapy, endovascular
denervation as adjuncts to endovascular
treatments)

o Lithotripsy

e Comparisons of surgical procedures or
approaches

e Comparisons of medications

e Comparisons of conservative management
methods
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Component ‘ Inclusion Exclusion

Outcomes

Primary clinical outcomes
e Symptom improvement (e.g., pain)
e Functional improvement (e.g., walking
capacity/distance, activities of daily

o Non-validated measurement tools for
symptoms and function

e Composite outcomes

e Intermediate outcomes, (e.g., patency,

living) technical success, technical failure)
Secondary outcomes
o Quality of life
e Restenosis

Harms

e Reintervention

o Need for bypass surgery

e Amputation

e All-cause mortality

e Cardiovascular events (e.g., Ml, stroke)

e Major adverse limb events

e Thrombosis, embolization (distal)

e Access site Infection

e Bleeding/hematoma

e QOcclusion, stenosis

e Pharmacological, surgical, or procedural
complications, including serious adverse
events (e.g., vascular complications
requiring intervention)

e Stent/device fracture, loss, or structural
problems

e Procedure-related vessel perforation,
dissection, wall trauma, wall rupture

e Pseudoaneurysm, AV fistula formation

e Procedure/imaging related; contrast
induced harms (e.g., renal toxicity, renal
failure); radiation exposure

Economic

e Cost-effectiveness (e.g., cost per
improved outcome), cost-utility (e.g.,
cost per QALY, ICER) outcomes

e Any

Timing e None
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Component ‘ Inclusion Exclusion

Studies e RCTs for effectiveness and differential o NRSI for effectiveness
effectiveness questions o NRSI that do not control for confounding, use
e For safety: NRSI at low risk of bias having historic controls
concurrent controls, which evaluate and e Studies that randomize or report
appropriately control specific potential intervention and comparator by vessel versus
confounding factors (e.g., age, smoking patient level randomization
status) may be considered for inclusion if e Studies that do not provide diagnostic
they are designed specifically to evaluate information, documentation of occlusive
safety related to rare outcomes or long- arterial disease and confirmed anatomic
term safety or if adequate information location of significant disease (e.g., >50%
on harms is not presented in RCTs. occlusion)
Preference will be given to well- e Studies that do not report on primary
conducted prospective studies. outcomes (symptoms, function, harms) for
e FDA SSED reports (if inadequate comparison of intervention and comparators
information from peer-reviewed e RCTs of fewer than 40 patients
publications) o NRSI of fewer than 200 patients
e Formal, full economic studies e Case reports
e Studies performed in the United States e Case series, single arm studies, pre-post
or Europe studies
e Costing studies, partial economic analyses
Publication o Studies published in English in peer- o Abstracts, editorials, letters
reviewed journals or publicly available e Duplicate publications of the same study do
government (e.g., FDA) reports not report on different outcomes or follow-
e For KQs 1d and 2d, full formal economic up
analyses (e.g., cost-utility studies) e Single reports from multicenter trials
published in English in a peer-reviewed e White papers
journal published after those e Meeting abstracts, presentations, or
represented in previous HTAs. proceedings
e Narrative reviews
e Articles identified as preliminary reports
when results are published in later versions
e Incomplete economic evaluations such as
costing studies

BMS = bare metal stent; CLTI = chronic limb-threatening ischemia; DCB = drug-coated balloon; DES = drug-eluting stent; FDA =
U.S. Food and Drug Administration; HTA = Health Technology Assessment; IC = intermittent claudication; ICER = incremental
cost effectiveness ratio; KQ = key question; MI = myocardial infarction; NRSI = nonrandomized study of intervention; PAD =
peripheral arterial disease; PICOTS = populations, interventions, comparators, outcomes, timing, and settings; PTA=
percutaneous transluminal angioplasty; QALY = quality adjusted life year; RCT= randomized controlled trial; SOE = strength of
evidence; SSED = Summary of Safety and Effectiveness Data.

1.5 Outcomes Assessed

This review focuses on the following primary effectiveness outcomes: validated measures of
pain/symptoms and function for peripheral artery disease. Secondary effectiveness outcomes included
quality of life (generic and disease-specific measures) and restenosis/lesion progression. We focus on
serious adverse events including treatment-related adverse events (i.e., life-threatening or required
medical intervention) and death, amputation, need for secondary intervention, and other cardiovascular
related events (e.g., myocardial infarction, stroke). We also report on cost-effectiveness measures from
full economic analyses. Table 2 provides a list of validated primary and secondary outcomes measures
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used in this review. We used definitions for the magnitude of effect size consistent with prior AHRQ
reviews for treatment of pain?°4137.138 (Appendix K).

There was heterogeneity across trials on the definitions of, protocols for and measurements of
maximum walking distance (MWD), and to a lesser extent, intermittent claudication distance (ICD) which
may impact reported results. MWD was defined as the distance that a patient could walk during the
treadmill test before needing to stop due to claudication pain in two trials,*'>1> or for claudication pain
or any other reason (e.g., breathlessness, fatigue) in another trial.>® The remaining trials did not define it
further. In addition, exercise treadmill protocols varied with several trials?¢->%76:8L87.118,155 hlacing time and
distance limits (range, 5-30 minutes [215-1000 meters]). It is unclear if these limits impacted MWD in
those trials though it is plausible that some patients could have continued beyond those limits. Protocols
across studies varied in terms of treadmill speed and use of an incline which may also impact
results. Appendix K, Table K2 provides details of the MWD and ICD definitions and the exercise treadmill
protocols used in the included trials.

Table 2. Outcome measures used in included studies

Outcome Measure ‘ Assessed By Components

Score Range Interpretation MCID"

Pain Visual Analog | Patient Patients are asked to |0 to variable |Higher=worse |NR
Scale (VAS-pain) / indicate on a scale maximum of | pain
Walking line (100 mm in 10 or 100 No pain: 0to 4
Impairment length) where they (total score) | mm
Questionnaire rate their pain level Mild pain: 5 to
(W1Q) Pain Scale / of the day. 44 mm
Short Form-36 (SF- One variation of this Moderate
36) Pain Scale measure includes pain: 45 to 74
changing the length mm
Validated measure of the line. Severe pain:
74 to 100 mm
Rutherford/ Provider Patients perform Grade O to lll | Higher=worse | The authors suggested
SVS/ISCVS treadmill exercise or Category |claudication/ |thatimprovement or
Classification and ankle pressure Oto6 ischemia regression should be
measurements are described as follows:!?’
Validated taken before and +/- 1 category:
afterwards Minimally
improved/worse
+/- 2 categories:
Moderately
improved/worse
+/- 3 categories:
Markedly
improved/worse
Maximum Walking | Provider Timed walking 0-Various Higher=better |NR
Distance (MWD) session on a treadmill | maximum function
(speed and grade distances
May not be varied)
validated"
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Outcome Measure ‘ Assessed By Components Score Range Interpretation MCID"
Peak Walking Time | Provider Timed walking 0-NA Higher=better |3 months®®
(PWT)" session on a treadmill function Small effect: 38 seconds
(1.5mph at 7.5% or Moderate effect: 95
Validated 2mph increasing seconds
grade every 2 min) Large effect: 152 seconds
6 months>®
Small effect: 35 seconds
Moderate effect: 87
seconds
Large effect: 138 seconds
Intermittent Provider Timed walking 0-Various Higher=better |NR
Claudication session on a treadmill | maximum function
Distance (ICD) (speed and grade distances
varied)
May not be
validated"
Claudication Onset | Provider Timed walking 0-NA Higher=better |3 months>
Time (COT)" session on a treadmill function Small effect: 35 seconds
(1.5mph at 7.5% or Moderate effect: 87
Validated 2mph increasing seconds
grade every 2 min) Large effect: 138 seconds
6 months>®
Small effect: 35 seconds
Moderate effect: 87
seconds
Large effect: 138 seconds
Walking Provider Timed walking 0-100 Higher=better |3 months>
Impairment session on a treadmill function Small effect: 6 points
Questionnaire (1.5mph at 7.5% or Moderate effect: 14
(W1Q)®3 Walking 2mph increasing points
Distance Score” grade every 2 min) Large effect: 23 points
6 months>®
Validated Small effect: 7 points
Moderate effect: 19
points
Large effect: 30 points
Walking Provider Timed walking 0-100 Higher=better |3 months®®
Impairment session on a treadmill function Small effect: 4 points

Questionnaire
(WI1Q)®3 Speed
Score”

Validated

(1.5mph at 7.5% or
2mph increasing
grade every 2 min)

Moderate effect: 11
points

Large effect: 18 points
6 months>®

Small effect: 6 points
Moderate effect: 15
points

Large effect: 23 points
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Outcome Measure ‘ Assessed By Components Score Range Interpretation MCID"
Walking Provider Timed walking 0-100 Higher=better |3 months®®
Impairment session on a treadmill function Small effect: 6 points
Questionnaire (1.5mph at 7.5% or Moderate effect: 15
(WIQ)*3 Stair 2mph increasing points
Climbing Score” grade every 2 min) Large effect: 23 points
6 months>®
Validated Small effect: 6 points
Moderate effect: 15
points
Large effect: 24 points
Sickness Impact Patient 136-item, 12- 0to 100 Higher=worse |NR
Profile (SIP)415 category function
questionnaire
Validated assessing physical
and psychosocial
wellbeing as well as
independence
Vascular Quality of | Patient 25-item lto7 Higher=better |NR
Life Scale guestionnaire QoL
(VascuQol)*?° assessing pain,
activity, emotional,
Validated symptom, and
satisfaction domains
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Outcome Measure ‘ Assessed By Components Score Range Interpretation MCID"
Short Form-36 (SF- | Patient 8 subscales (36 0to 100 Higher=worse |NR
36)%596:154 items): (subscale QoL

Role-functioning score)
Validated Role limitations due |0 to 100

to physical health (component

problems score)

Bodily pain Total score

General health not used

Vitality

Social functioning

Role limitations due

to emotional

problems

Mental health

The Mental

Component Score of

the SF-36 (MCS-36)

contains the

subscales listed as 4-

8 and includes 35

items.

The Physical

Component Score of

the SF-36 (PCS-36)

contains the

subscales listed as 1-

5 and includes 35

items.
Short Form-36 Patient Subscale of SF-36 0to 100 Higher=better |3 months:>
Physical Function (See above) QoL Small: 3 points
Score (SF-36 PF)* Moderate: 8 points

Large: 13 points

Validated
EuroQol 5- Patient 5 dimensions of A 5-digit Higher=worse |NR
Dimension health: number is QoL
Questionnaire Mobility produced to
(EQ5D)* Self-care represent

Usual activities level of
Validated Pain/discomfort problems in

Anxiety depression each

dimension.

Each dimension is
rated on a scale from
1 (no problems) to 3
(extreme problems)
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Outcome Measure ‘ Assessed By Components

Score Range

Interpretation

MmcID*

Peripheral Artery | Patient 20-item PAD-specific |0 to 100 Higher=better |Authors indicate!?’ range
Questionnaire questionnaire QoL of 5.5 to 9.4 points for
(PAQ)¥ Summary assessing symptoms, improvement, -11.0 to -
Score recent change in 18.0 points for
symptoms, physical deterioration, suggest
Validated limitations, using 10.0 points of
treatment improvement/deteriorati
satisfaction, social on as MCID
functioning, QoL
Society for Clinician Patient presentation |Grades0-3 |For each NA
Vascular Surgery is graded by three for each component, 0 Stage 1: Very low risk of
Wound, Ischemia, categories: foot component: |represents no amputation.
foot Infection wound presence and | Wound, problem, 3 Stage 2: Low risk of
(WIfl) score®>99125 severity, tissue Ischemia, representing amputation.
perfusion based on Infection; 0 |severe; Stage 3: Moderate risk
ABI or representing of amputation.
transcutaneous no problem |Integrated Stage 4: High risk of
oximetry, and the and 3 scores used to | amputation.
presence representing | assign clinical
of infection and severe stage and 5 stages may also be
systemic amputation used:
inflammatory risk and Stages 1 to 4 describe
response. revascularizati limb threat/risk of
on benefit amputation and with
stage 5 =limb
unsalvageable at
presentation!?

ISCVS = International Society for Cardiovascular Surgery; MCID = minimal clinically important difference; Min = minutes; NA =
not applicable; NR = not reported; PAD = peripheral artery disease; QoL = quality of life; SVS = Society for Vascular Surgery.

* MCIDs are specific to Gardner, 1991 protocol,>¢ tested on SET only.

T There is considerable heterogeneity in treadmill tests and some treadmill test parameters used may not be validated

PWT and COT are expressed as MWD and ICD in this report but provided separately here since the MCIDs are only valid for the
protocol listed

¥ Assessed on SET only

1.6 Washington State Utilization Data
[To be provided by Washington State]

2 Background

Peripheral artery disease (PAD) is a vascular condition that most often develops as a result of
atherosclerotic plaque buildup that reduces blood flow to the arteries outside of the heart or brain. It is
seen almost entirely in smokers. PAD most commonly occurs in the lower extremities and may affect
three major arterial segments which supply blood to the legs and feet: the aorto-iliac arteries,
femoropopliteal (FP) arteries, and infrapopliteal (primarily tibial) arteries. This HTA focuses on lower
extremity PAD in the aortoiliac and femoropopliteal segments.
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2.1 Epidemiology and Burden of Disease

PAD is a major cause of mobility loss and disability and impairs quality of life. Because people with
PAD also commonly have coronary artery disease, it is associated with an increased risk of myocardial
infarction, stroke and death3*°2 and increased risk of limb loss. Conventional risk factors for PAD are
similar to those for atherosclerotic cardiovascular disease and include age, sex, obesity, diabetes,
smoking, dyslipidemia, hypertension, chronic kidney disease, and sedentary lifestyle. PAD prevalence in
persons without risk factors for atherosclerotic disease is considered low (~1%) based on analysis of
NHANES (National Health and Nutrition Examination Survey) data.3*>%8133

Lower extremity PAD presents with pain on walking, known as claudication. Lower extremity PAD
affects 12% to 20% of Americans aged 60 years and older and more than 230 million adults
worldwide.3**1 The lifetime risk of PAD varies by race/ethnicity and has been estimated to be around
30% in black men and women and 20% in White and Hispanic men and women.3* Studies have estimated
that the average 2-year health care costs for hospitalizations for vascular events for patients with PAD
ranged from $7,000-$11,693, and exceeded $21 billion in annual costs in the United States in 200484147
Additionally, the average annual health care cost for Medicare beneficiaries admitted to the hospital
with CLTI was $49,200-S$55,700 in 2011.'¥

2.2 Patient Presentation and Pathophysiology

The classic symptom of PAD is intermittent claudication (IC), which is described as pain, weakness, or
numbness in the calf, thigh or buttocks brought on by physical activity such as walking that resolves with
rest. Occasionally, symptoms may be atypical such as exertional leg pain that sometimes starts at rest or
that does not prohibit the patient from walking a little.

CLTl is an advanced form of PAD resulting from severe arterial insufficiency. Symptoms and
complications may include persistent severe leg pain during rest (which may be worse at night) or that
doesn’t resolve with rest, non-healing extremity wounds, cold feeling that is more noticeable in one foot
than the other, poor toenail growth, discolored skin on the leg or foot or tingling in the leg or foot, tissue
loss or gangrene.>**1°® Some sources estimate that as many as 21% of patients with IC could advance to
CLTI and annual mortality and amputation rates for individuals with CLTI are approximately 25%°* and
20%,>* respectively.

2.3 Overview of Diagnosis and Treatment Options

Patient history and physical exam findings are important for diagnosis and management of PAD. In
patients with symptoms of PAD characterization of the patient’s pain and onset are important. Physical
examination should include palpation of pulses in the extremities (femoral, popliteal, dorsalis pedis, and
posterior tibial arteries) and auscultation for abdominal and femoral bruits. Lower extremity clinical
findings may include hair loss, shiny skin, muscle atrophy, arterial ulcerations, dependent rubor, and
elevation pallor.>**8 Following physical examination, the resting Ankle Brachial Index (ABI) is the most
widely used initial diagnostic tool for lower extremity PAD in symptomatic patients. It is inexpensive,
noninvasive, and has an estimated sensitivity of 68%—84%* to 94%—97%.°! The ABI measures the
systolic blood pressure (BP) at the arm (taken at the brachial artery) and ankle (taken at both the at the
dorsalis pedis and posterior tibial recurrent arteries) with a Doppler device with the patient at rest. The
highest ankle BP is then divided by the highest arm BP. An ABI less than 0.9 is diagnostic for of PAD, with
values of 0.7 to 0.9 and 0.4 to 0.7 corresponding to mild and moderate PAD respectively. An ABI <0.40
indicates severe PAD. ABI values and accuracy may differ based on the presence of diabetes and chronic
renal disease as well as patient age, height and ethnicity.>? If a false negative is suspected with a resting
ABI, due to the presence of PAD symptoms, an exercise ABl may be conducted, taken 1 to 5 minutes after
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exercise on a treadmill. In patients with noncompressible lower extremity vessels (ABI >1.3), which is
more common in patients with diabetes, chronic kidney disease, and advanced age, the toe brachial
index (TBI) may be used (TBI <0.7 indicates PAD). Additional testing may be needed to confirm the
diagnosis PAD and to assess lesion location and characteristics. Angiography is considered a gold
standard for evaluation and noninvasive imaging (duplex ultrasound, computed tomography angiography
[CTA], or magnetic resonance angiography [MRA]) may be done.>®

The Edinburgh Claudication Questionnaire is a validated diagnostic questionnaire with a 91.3%
sensitivity and 99.3% specificity for detecting PAD.?

There are several systems for classifying and characterizing PAD severity.®® The Fontaine and
Rutherford may be used for clinical classification. The Fontaine classification®? divides PAD into four
stages: |—asymptomatic; Il—mild claudication pain (Ila—claudication at distance > 200 m; Ilb—
claudication at distance < 200 m); lll—ischemic rest pain; and IV—necrosis or gangrene). It is generally
used for clinical research. The Rutherford classification?” also considers results of treadmill testing and
objective testing such as ankle pressures, Doppler findings and pulse volume recordings and is widely
used for patient care and research. The Rutherford classification for chronic limb ischemia is divided into
6 stages: 1—mild claudication; 2—moderate claudication; 3—severe claudication; 4—ischemic rest pain;
5—minor tissue loss; and 6—major tissue loss. Moderate claudication limits how far an individual can
walk. Leg pain at rest or with minimal exertion is categorized as severe claudication. Minor tissue loss
includes focal gangrene and/or nonhealing ulcers, while major tissue loss is associated with severe
ulceration or gangrene of foot above the toes.®® Table 3 compares these two classification systems, and
is adapted from Hardman’s (2014) Overview of Classification Systems in Peripheral Artery Disease.5

Table 3. Clinical classifications of PAD severity

Clinical Stage Fontaine Rutherford
Asymptomatic | Category 0, Grade 0
Mild Claudication lla Grade |, Category 1

Grade |, category 2 (moderate claudication)
Grade |, category 3 (severe claudication)

Ischemic Rest Pain Il Grade Il, Category 4

Grade Ill, Category 5 (minor tissue loss)

Grade Ill, Category 6 (major tissue loss)

Moderate to Severe Claudication Ilb

Tissue Loss (Ulcer or Gangrene) v

PAD = peripheral artery disease.

The Society for Vascular Surgery’s WIfl classification (Wound, Ischemia, Infection) estimates the risk
of amputation and benefit of revascularization based on the presence and severity of three
components:%>%1% wound presence, depth, ulcer severity, presence of gangrene (grading of 0=no
wound to 3 = extensive tissue loss); ischemia and perfusion based on thresholds for ABI, ankle systolic
pressures and partial pressure of carbon dioxide (rated 0 = high ABI, ankle/toe pressure, and
transcutaneous partial pressure of oxygen to 3 = low ABI, ankle/toe pressure, and partial pressure of);
and infection presence, clinical characteristics and systemic inflammatory response (0 = no sign or
symptom of infection, 1 and 2 indicating a local infection less than or equal to 2 cm [grade 1] or greater
than 2 cm [grade 2] to 3 indicating a systemic infection).? Integration of the score has been used to
assign stages 1 to 4 based on amputation risk from very low (stage 1) to high (stage 4). Modifications to
this include adding a stage 5 when the limb is unsalvageable at presentation.'?®

The Trans-Atlantic Inter-Society Consensus Document Il (TASC-II) describes the anatomic distribution
of lesions for aorto-iliac and femoral popliteal segments, classifying lesions for both segments from A
(least complex) through D (most complex). The Document also proposes algorithms for consideration of
endovascular and surgical treatment. TASC Il A lesions are the least complex and considered most likely
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to respond well to angioplasty and/or stenting. TASC Il B and C lesions are progressively more complex,
with TASC Il D lesions the most complex and the most likely to require surgical intervention (i.e., bypass
surgery).

The Bollinger system is an anatomic classification system based on angiographic findings. Lower
extremity arteries are divided into smaller segments (abdominal aorta, common iliac, external iliac,
internal iliac, profunda, superficial femoral, popliteal, anterior tibial, peroneal, and posterior tibial), each
of which is scored based on four categories of severity: complete occlusion, stenosis >50%, stenosis 25-
49%, and plaques <25% of the lumen. The Bollinger score also considers the number of lesions. See
Table 4 for a comparison of the classification systems discussed, adapted from Hardman (2014).%

Table 4. Comparison of classification systems for PAD

Domain TASC-II Bollinger Rutherford Fontaine

Aortoiliac and . . Full lower
. Distal limb . . Symptom Symptom
Scope femoral popliteal extremity arterial ) .
. status severity severity
lesions tree
. Clinical risk: . . Clinical
A Lesion anatomy: . Angiographic .
Classification . wound severity, ) symptoms and Clinical
R length, location, . . disease burden by L
Basis complexit ischemia, arterial seement objective symptoms
P ¥ infection & testing
Stages O to 3 .
. & Numeric score per | Grade Oto lll; Stages | to
Staging TypeAto D for each arterial segment | CategoryOto6 \
domain (W, I, fl) & gory
Clinical
A i R h i linical
Treatment : mputation esearF , staging, C |n!ca
Used For . risk, need for anatomical treatment staging,
recommendations . . . s
intervention disease burden monitoring, research
research
. L Cumulative Clinical Claudication
Lesion treatment Composite limb . . . . .
Output . numeric severity ischemia severity or
recommendation threat stage .
score grade/category rest pain

fl = foot infection; | = ischemia; PAD = peripheral vascular disease; w = wound.

Lifestyle measures such as smoking cessation and walking are the first line treatment for PAD.
Lifestyle modification is of primary importance to the management of PAD and will also reduce the risks
of cardiovascular events and morbidity and for improving limb function, preventing functional decline
and loss of mobility. Counseling and conservative guideline directed medical therapy (GDMT) include
advice for additional lifestyle modifications such as dietary changes, weight loss, stress management, as
well as exercise (including consideration of a structured, supervised program).1%->88392

In patients with CLTI in particular improvement of blood flow with the goals of minimizing tissue loss,
preventing amputation and relieving PAD-associated pain in addition to wound care, infection control
and pressure offloading if needed, are central components of care.

Revascularization may be considered in addition to GDMT in patients with lifestyle-limiting IC who do
not respond sufficiently to other recommended therapies and is usually considered standard treatment
for CLTI.>® Revascularization is not indicated for patients with asymptomatic PAD, which is generally
managed using GDMT.*® Decision making regarding revascularization options requires consideration of
patient and anatomic characteristics, lesion complexity, lesion location and technological advances.3412
Although there have been a number of technological advances related to endovascular treatment,
guestions related to the effectiveness and safety, particularly long-term, and gaps in evidence for
endovascular treatments remain.12182534102121 Thjg technology assessment focused on the effectiveness
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and safety of percutaneous angioplasty and stenting compared with conservative care and surgery in
patients with PAD.

2.3.1 Interventions: Angioplasty and Stenting for Revascularization

Revascularization may be considered in addition to GDMT in patients with lifestyle-limiting IC who do
not respond sufficiently to other recommended therapies and is usually considered standard treatment
for CLT1.58 Revascularization methods include atherectomy, balloon angioplasty, stenting, and bypass
surgery. Balloon angioplasty, stent placement and bypass surgery are described below. Appendix Table L1
summarizes the indications and contraindications for many of the FDA-approved balloons and stents,
including those used in RCTs reported in this review.

Balloon angioplasty (BA), also called percutaneous transluminal angioplasty (PTA), is a minimally
invasive procedure used to dilate narrowed or obstructed arteries. First developed in the 1970’s, BA was
considered a landmark innovation, leading to a Nobel Prize nomination!'® and FDA approval in in 1978.°
Major components for BA include a guidewire and the balloon catheter.?> PTA involves advancing a
balloon-tipped catheter to the site of the obstruction or lesion, and inflating the balloon in order to
widen the vessel lumen, compress atherosclerotic plaque, and restore blood flow.?° PTA may be
performed as a standalone intervention, or as a preparatory step before stent placement. There are two
primary types of PTA: plain old balloon angioplasty (POBA) and drug (e.g., paclitaxel) coated balloons
(DCBs). BA has seen considerable evolution over the years, including the introduction and FDA approval
of DCBs in 2014, when the Lutonix 035 paclitaxel-coated balloon catheter was approved.* Paclitaxel-
coated balloons have grown in popularity since this approval, with other drug coatings such as sirolimus
and biolimus A9 being investigated and approved for some uses.’3* The use of DCBs helps to prevent
lesion restenosis which has been considered a problem with POBA. BA may be indicated for treatment of
symptomatic IC and CLTI to restore blood flow to peripheral leg arteries, most commonly the femoral
and popliteal arteries. BA may be used to treat de novo lesions as well as restenosis of a previously
treated vessel. Common contraindications to BA are inability to access legion (often noted as inability to
the cross lesion with a guidewire). Additional contraindications for the use of DCBs include pregnancy or
breastfeeding as well as inability to receive antiplatelet or anticoagulant therapy. The benefits DCBs in
particular, may include lower rates of restenosis and less need for antiplatelet therapy. However, BA
tends not to be as effective in large or long lesions as stenting and plain balloons have higher rates of
restenosis and need for secondary procedure or amputation than stents.!?#13* Complications of PTA may
include dissection, perforation, distal embolization, balloon rupture and access-site bleeding.?*7%72 Peri-
procedural (<30 day) complications may include hematomas at the access site, thrombosis of the
treated segment, infection, and restenosis.?®’%72 Late-stage complications are rare, and include the need
for target-lesion revascularization, aneurysmal degeneration, and risk of mortality (<1%).°

Stents were first FDA-approved in 1987 as an attempt to improve on the frequency of restenosis that
may occur following balloon angioplasty and became the standard of care in the mid-1990s.%° Stents are
a mesh-like tubes that serves as a scaffold in the vessel to maintain vessel patency. Balloon-expandable
stents made of stainless steel provide high radial strength but offer limited flexibility.?® A catheter with a
deflated balloon and a stent is guided to the blockage, the balloon is inflated to compress the blockage
against the artery wall and expand the stent. Following stent placement, the balloon is deflated and
removed leaving the stent in place. Self-expanding stents are typically made of nitinol, a nickel-titanium
alloy valued for its flexibility, shape-memory properties, and durability, making it well-suited for vessels
that experience frequent movement or external compression.'*® These stents are in a compressed state
within the catheter and attached to a sheath or wire. Removal of the wire deploys the stent which then
gradually expands in conformity with the vessel. While self-expanding stents offer flexibility and adapt
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well to the vessel, they exert less outward pressure; meanwhile, balloon-expandable stents are more
rigid, offer greater radial support, and allow for more precise placement.3%7”

Like BA, stenting has seen considerable evolution, including the development and implementation of
first-generation drug-eluting stents (DES) in 1999 and FDA approval in 2003, second generation of DES in
2008, and third generation of DES in 2011. The first generation of DES utilized sirolimus or paclitaxel, but
caused structural issues leading to late thrombosis; the second generation DES utilized stronger and
thinner stent materials as well as more effective drugs such as everolimus and zotarolimus to attempt to
improve structural integrity and adherence to vessel walls, but the new materials carried increased risk
of patient sensitivity; The third generation of DESs opted for biodegradable polymers and utilized
sirolimus and biolimus A9 to improve sensitivity issues, achieving FDA approval in 2015; Further research
using alternative structure such as fully bioresorbable scaffolds and newer anti-restenotic technology
aim to continue advancing stent technology and improving outcomes.?® Like DCBs, drug-eluting stents
(DESs) have become increasingly common for peripheral vascular interventions due to their potential to
reduce restenosis and improve long-term vessel patency.'>?

Stenting may be indicated in patients with symptomatic IC and CLTI to improve luminal diameter in
new or restenotic lesions in the superficial femoral, popliteal, and external iliac arteries within a
specified lesion length and diameter, typically around 125mm to 280mm (most are around 150mm or
240mm) and 4mm to 7.5mm, respectively. Antiplatelet therapies, typically aspirin or clopidogrel, are
commonly prescribed following these procedures. The routine use of anticoagulation is not standard
unless indicated for other comorbid conditions. Complications include stent fracture, restenosis,
thrombosis, and endothelialization in drug-coated devices. Bare-metal stents in particular may have a
higher risk of restenosis.® General contraindications to stent use include sensitivity or allergy to device
materials, including any medications used with the stent (e.g., paclitaxel, heparin), inability to receive
antiplatelet or anticoagulation therapy, uncorrected bleeding disorders and lesions that prevent
complete inflation of an angioplasty balloon or proper placement of the stent or stent delivery system
(Appendix Table L1).

DCB and DES are coated with antiproliferative drugs, including Sirolimus and paclitaxel, and were
introduced to reduce vessel restenosis and facilitate wound healing.1°1%313% However, in 2019 the FDA
cited concerns regarding the use of paclitaxel.® Trials investigating DCBs compared to POBAs reported an
increase in amputations®®® and mortality in patients receiving paclitaxel-coated balloons 314> and
stents.3® Meta-analyses performed since have found mixed evidence,”* and in 2023, the FDA updated
their recommendations to suggest cautious support for paclitaxel-coated devices when clinically
indicated.*

2.3.2 Comparator Treatments

2.3.2.1 Conservative Therapy

General goals of treatment for PAD include improving function, preventing functional decline and
loss of mobility in addition to reducing risk of cardiovascular events. Lifestyle measures such as smoking
cessation and walking are the first line treatment for PAD. Counseling and conservative GDMT are an
important part of PAD treatment; general components include lifestyle modifications and risk factor
reduction, such as smoking cessation, dietary changes, weight loss, stress management, and exercise
therapy (particularly a structured, supervised program).1>88392 Sypervised exercise therapy (SET) on a
treadmill has been shown to significantly improve walking distance and quality of life.3* SET generally
consists of a healthcare facility-based training program developed by exercise physiology specialists in
concert with the supervising exercise physician and/or nurse. These programs often include structured,
progressive use of treadmill exercise into the claudication threshold for a set time (30-45 minutes) and a
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set number of sessions per week (3 or more) for a minimum of 12 weeks, additionally incorporating
other modalities (i.e., exercise bikes) as necessary during progression.® Included studies for this report
describe different SET programs. SET differs from advice to stay active, which is self-driven and does not
generally result in improvement in function or quality of life.>® Medical therapy is primarily to prevent
the progression of vascular disease. Drug therapy may be effective in reducing the risk of cardiovascular
events in patients with symptomatic PAD and in treating comorbidities. In patients with CLTI,
improvement of blood flow with the goals of minimizing tissue loss, preventing amputation and relieving
PAD-associated pain in addition to wound care, infection control and pressure offloading if needed, are
central components of care. Care for PAD should involve a multidisciplinary team.>®

2.3.2.2 Surgical Revascularization (Bypass)

Surgical revascularization involves using a patient’s own vein or prosthetic graft to bypass a stenosed
or occluded leg artery, which is causing pain, reduced walking ability and/or reduced tissue health due to
inadequate blood flow to the entire leg. The types of grafts used for surgical revascularization are a
venous graft and a prosthetic graft. The great saphenous vein is commonly used for PAD surgery but
other veins (e.g., femoral vein, small saphenous vein) can also be used. Commonly used prosthetic grafts
today include polytetrafluoroethylene (PTFE), expanding PTFE (ePTFE), and polyethylene terephthalate
(Dacron) grafts. Dacron, a type of polyester, was first used in 1952 and is often used today when a large
diameter graft is needed. PTFE was first marketed in 1945 and the expandable version, which is more
compliant, is commonly used today. The addition of heparin bonding to ePTFE grafts is designed to
improve patency. Advantages to prosthetic grafts include reduced surgical time, reduced risk of wound
complications associated with harvesting the autologous vein, and an ability to select the size graft
needed. However, prosthetic grafts are associated with increased risk of infection compared with venous
grafts.*

Considerations for proceeding with surgical revascularization include the severity of PAD signs and
symptoms (particularly the degree of tissue loss) and lesion location and complexity. Due to
technological advances in endovascular therapy (EVT) (e.g., balloon angioplasty, stent placement), some
surgeons will only perform surgical bypass on patients who have failed an endovascular approach,
especially since an endovascular-first approach does not compromise vessels that may be needed later
for a surgical revascularization. Additionally, patients who are not ambulatory, are poor surgical risks,
have limited life expectancy, have disease so severe that the limb cannot be salvaged, or their arterial
anatomy cannot support bypass surgery, the patient may be better served with amputation and/or
hospice care.

The benefits of surgical bypass (and for successful EVT) for PAD are due to improved blood flow to
the involved extremity resulting in improved symptoms (e.g., less or no pain, improved walking distance)
and improved tissue health (e.g., healing of ulcers). Many potential complications with surgical bypass
are similar to complications seen in other types of surgeries (e.g., mortality, issues with blood clotting
[e.g., deep vein thrombosis, pulmonary embolism], myocardial infarction, stroke, wound infection, pain,
bleeding, among others). Patients who need revascularization due to PAD are often older with multiple
comorbidities and are more likely to experience complications than a healthy 20-year-old. Other
potential complications include, but are not limited to, thrombosis of the bypass graft, major or minor
(partial foot or toe) amputation, pseudoaneurysm, pneumonia, and urinary tract infection.

2.4 Published Clinical Guidelines

The ECRI Guideline Trust, PubMed, Google, and references in other publications were searched for
evidence-based clinical guidelines related to endovascular treatment for peripheral artery disease. These
guidelines include those on general revascularization, angioplasty, stenting, and conservative treatments
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such as exercise, lifestyle changes, and medical therapy. Selected recommendations from various clinical
guidelines relevant to endovascular treatment for peripheral artery disease are briefly summarized
below in Tables 5—10. (See Appendix J for a more extensive list of guideline recommendations.) An
additional guideline from the Society for Cardiovascular Angiography and Interventions recommends
device selections for peripheral artery disease, which is outside the scope of this report, but is detailed in
Appendix J Table J3. This report focuses specifically on the effectiveness of balloon angioplasty and/or
stenting in comparison to bypass surgery or conservative treatment, so interventions such as
atherectomy and endarterectomy are not addressed.

The guideline summary below focused on recommendations for use of revascularization methods
(e.g., endovascular treatment or surgery) specifically and does not provide details regarding use of SET
or GDMT. In general, the guidelines and input from clinical experts indicate that counseling on lifestyle
modifications including smoking cessation and exercise in general are the first line of treatment for PAD
and to reduce risks for disease progression. This part of GDMT. Medical therapies are primarily intended
to reduce risk of major adverse cardiovascular events and many comorbidities (e.g., diabetes) and are
part of care whether or not revascularization is done.

The following clinical guidelines recommend revascularization, which may include balloon
angioplasty with or without stenting, or surgical bypass (which may be preferred in some cases,
particularly for advance limb threat), for patients with functionally limiting, symptomatic IC or CLTIl and
an inadequate response to GDMT, including exercise:

- ACC/AHA/AACVPR/APMA/ABC/ SCAI/SVM/SVN/SVS/SIR/VESS 2024

- Society for Vascular Surgery (SVS) 2015

- Canadian Cardiovascular Society (CCS) 2022

- European Society of Cardiology (ESC) 2024

- National Institute for Health and Care Excellence (NICE) 2012 (specifies angioplasty)

- European Society for Vascular Surgery (ESVS) 2024

- European Society for Vascular Medicine (ESVM) 2019

- Society for Vascular Surgery, European Society for Vascular Surgery, and World Federation of
Vascular Societies (SVS/ESVS/WFVS) 2019

The tables below provide specific considerations for each recommendation.

Recommendations from the ACC/AHA and most medical specialty societies include an assessment of
quality of evidence underlying the recommendation and the benefit versus risk using the following
system:

Level (Quality) of Evidence (based on 2024 guideline updates)

- Level A: Multiple randomized clinical trials or meta-analyses

- Level B-R: Randomized

- Level B-NR: Nonrandomized

- Level C-LD: Randomized or nonrandomized or registry studies with limitations
- Level C-EO: Expert opinion

Class (Strength) of Recommendation

- Class I (Strong): Benefit >>> risk; procedure or treatment SHOULD be performed (i.e., is
recommended, indicated, useful/effective/beneficial)
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- Class 2a (Moderate): Benefit >> risk; procedure or treatment is REASONABLE to perform

- Class 2b (Weak): Benefit > risk; procedure or treatment MAY BE CONSIDERED

- Class 3 No Benefit (Moderate): Benefit = risk; procedure or treatment is not
recommended/useful/effective

- Class 3 Harm (Strong): Risk > benefit; procedure or treatment SHOULD NOT be performed
(i.e. potentially harmful, causes harm)

SVS classifies level of evidence as “high,” “moderate,” and “low,” and strength of recommendation
as “strong” or “weak/conditional.”
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Table 5. Summary of clinical guideline recommendations for endovascular therapy for PAD

Developer
Society for Vascular
Surgery (SVS)3°

Rating
Grade: 1

Recommendation
In patients with IC who are selected for an endovascular intervention
to treat femoropopliteal disease and have lesions exceeding 5 cm in

Evidence Base
None cited.

2025 Level of evidence: B length, we recommend the use of either bare metal stents or drug-
eluting devices (drug-coated balloons or drug-eluting stents) over
plain balloon angioplasty to reduce the risk of restenosis and need
for reintervention.
ACC/AHA/AACVPR/APMA/ | Class of recommendation: 1 In patients with functionally limiting claudication and 1 meta-analysis, 1
ABC/SCAI/SVM/SVN/SVS/ hemodynamically significant aortoiliac or femoropopliteal disease systematic review, 19
SIR/VESS®’ Level of evidence: A with inadequate response to GDMT (including structured exercise), RCTs, 1 review
2024 EVT is effective to improve walking performance and QolL.
Class of recommendation: 2a | In patients with functionally limiting claudication and 2 meta-analyses, 1
hemodynamically significant aortoiliac or femoropopliteal disease observational
Level of evidence: B-NR with inadequate response to GDMT (including structured exercise),
surgical revascularization is reasonable if perioperative risk is
acceptable and technical factors suggest advantages over
endovascular approaches.
Class of recommendation: 2b | In patients with functionally limiting claudication and 2 systematic reviews
hemodynamically significant common femoral artery disease with with meta-analysis, 2
Level of evidence: B-R inadequate response to GDMT (including structured exercise), RCTs, 4 observational
endovascular approaches may be considered in those at high risk for | studies
surgical revascularization and/or if anatomical factors are favorable
(i.e., no adverse effect on profunda femoris artery pathways).
Class of recommendation: 1 In patients with CLTI, surgical, endovascular, or hybrid 1 systematic review, 3

Level of evidence: B-R

revascularization techniques are recommended, when feasible, to
minimize tissue loss, heal wounds, relieve pain, and preserve a
functional limb.

RCTs, 1 case-controlled
study, 8 observational
studies, 1 review

Society for Vascular
Surgery (SVS)3?
2015

Grade: 1

Level of evidence: B

We recommend endovascular interventions as first-line
revascularization therapy for most patients with common iliac artery
or external iliac artery occlusive disease disease-causing IC.

3 meta-analyses, 1
systematic review

Grade: 2

Level of evidence: B

For patients with diffuse AIOD (e.g., extensive aortic disease, disease
involving both common and external iliac arteries) undergoing
revascularization, we suggest either endovascular or surgical
intervention as first-line approaches. Endovascular interventions that
may impair the potential for subsequent AFB in surgical candidates
should be avoided.

3 meta-analyses, 1
systematic review
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Developer

Canadian Cardiovascular
Society (CCS)?

2022

Rating Recommendation Evidence Base
Strong Recommendation We recommend endovascular therapy in appropriately selected NR
patients with claudication or chronic limb- threatening ischemia.
Low-Quality Evidence
Strong Recommendation We recommend against performing endovascular therapy in the NR

Low-Quality Evidence

common femoral or profunda femoris arteries.

Level of evidence: C

recommended to be employed initially for inflow lesions and
subsequently for outflow lesions, if possible.

European Society of Class of recommendation: lla | In femoropopliteal lesions, drug-eluting treatment should be 1 RCT, 1 observational
Cardiology (ESC)** considered as the first-choice strategy. study
2024 Level: A
Class of recommendation: lla | Iniliac lesions, balloon angioplasty with or without stenting in 2 meta-analyses, 2 RCTs
external iliac arteries, or primary stenting in common iliac arteries,
Level: B should be considered.
Class of recommendation: Ilb | In CLTI patients, endovascular treatment may be considered as first- 2 RCTs, 1 survival
line therapy, especially in patients with increased surgical risk or prediction model
Level: B inadequate autologous veins.
Class of recommendation: lla | For patients with disabling intermittent claudication undergoing 1 meta-analysis, 5 RCTs
revascularization, selective drug-eluting stent placement should be
Level: B considered if femoropopliteal plain balloon angioplasty leads to
suboptimal results i.e., residual stenosis or dissection.
European Society for Class of recommendation: lla | When treating femoropopliteal lesions, endovascular procedures are | NR
Vascular Medicine recommended as the treatment of choice.
(ESVM)>4 Level of evidence: B
2019 Class of recommendation: | Balloon angioplasty with optional stent implantation is preferentially | NR
recommended for treatment of lesions of the popliteal artery as
Level of evidence: C standard care for limb symptom improvement.
Class of recommendation: Il | Treatment of (longer and more complex) femoropopliteal lesions NR
with drug-eluting balloons after pre-dilatation is recommended as
Level of evidence: B standard of care.
Class of recommendation: lla | [CLTI] Open surgery should be considered in the presence of low NR
surgical risk and a suitable autologous vein.
Level of evidence: B
Class of recommendation: | In patients with chronic ischemia, endovascular treatment is NR
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Developer
Multi-society Guideline
(Lawall et al.)’®

2016

Rating Recommendation Evidence Base
Grade: Consensus An endovascular procedure should be offered to a patient with NR
intermittent claudication only after the patient has been thoroughly
Level of evidence: 2 informed about the benefits of risk factor modification and
structured walking exercises, and if the stenotic or occlusive lesion
seems amenable to endovascular treatment.
Grade: B Stenoses and occlusions of the aortoiliac arteries should be treated NR
endovascularly at first, whatever the TASC stage. The patient’s
Level of evidence: GCP accompanying illnesses and personal preferences should be
considered, along with the local availability of high-quality vascular
surgical and/or endovascular interventional care.
Grade: B The endovascular treatment of aortoiliac TASC Il C and D lesions NR

Level of evidence: 2

should preferably be performed with primary stent angioplasty.

Joint guidelines of the
Society for Vascular
Surgery, European Society
for Vascular Surgery, and
World Federation of
Vascular Societies®!

2019

Grade: 1 (Strong)

Level of evidence: B
(Moderate)

Use an endovascular-first approach for treatment of CLTI patients
with moderate to severe (e.g., GLASS stage IA) Al disease, depending
on the history of prior intervention.

1 meta-analysis, 1
systematic review, 1
observational study

Grade: 2 (Weak)

Level of evidence: C (Low)

Consider endovascular treatment of significant CFA disease in
selected patients who are deemed to be at high surgical risk or to
have a hostile groin.

1 RCT, 3 observational
studies

Grade: 2 (Weak) Offer EVT when technically feasible for high-risk patients with NR
advanced limb threat (e.g., WIfl stage 4) and significant perfusion

Level of evidence: C (Low) deficits (e.g., WIfl ischemia grades 2 and 3).

Grade: 2 (Weak) Consider EVT for high-risk patients with intermediate limb threat NR

Level of evidence: C (Low)

(e.g., WIfl stages 2 and 3) and significant perfusion deficits (e.g., WIfl
ischemia grades 2 and 3).

Grade: 2 (Weak)

Level of evidence: C (Low)

Consider EVT for high-risk patients with advanced limb threat (e.g.,
WIfl stage 4) and moderate ischemia (e.g., WIfl ischemia grade 1) if
the wound progresses or fails to reduce in size by >50% within 4
weeks despite appropriate infection control, wound care, and
offloading, when technically feasible.

1 meta-analysis, 4
observational studies

Grade: 2 (Weak)

Level of evidence: C (Low)

Consider EVT for high-risk patients with intermediate limb threat
(e.g., WIfl stages 2 and 3) and moderate ischemia (e.g., WIfl ischemia
grade 1) if the wound progresses or fails to reduce in size by > 50%
within 4 weeks despite appropriate infection control, wound care,
and offloading, when technically feasible.

NR
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AACVPR = American Association of Cardiovascular and Pulmonary Rehabilitation; ABC = Association of Black Cardiologists; ACC = American College of Cardiology; AFB =
aortofemoral bypass; AHA = American Heart Association; AIOD = aortoiliac occlusive disease; APMA = American Podiatric Medical Association; CFA = common femoral artery;
CLTI = chronic limb ischemia; CLTI = chronic limb-threatening ischemia; EVT = endovascular therapy; GCP = good clinical practice; GDMT = guideline directed medical therapy;
GLASS = Global Limb Anatomic Staging System; IC = intermittent claudication; NR = not reported; PAD = peripheral artery disease; QoL = quality of life; RCT = randomized

controlled trial; SCAI = Society for Cardiovascular Angiography and Interventions; SIR = Society of Interventional Radiology; SVM = Society for Vascular Medicine; SVN = Society
for Vascular Nursing; SVS = Society for Vascular Surgery; TASC = Trans-Atlantic Inter-Society Consensus; VESS = Vascular & Endovascular Surgery Society; WIfl = Wounds,

Ischemia, and foot Infection

Table 6. Summary of clinical guideline recommendations for endovascular therapy versus bypass for PAD

Developer

Society for Vascular Surgery
(SVS)3?

2015

Rating

Grade: 1

Level of evidence: B

Recommendation
We recommend endovascular procedures over open surgery for focal
AlOD causing IC.

3 meta-analyses, 1

Evidence Base

systematic review

Grade: 1

Level of evidence: C

We recommend endovascular procedures over open surgery for focal
occlusive disease of the SFA artery not involving the origin at the
femoral bifurcation.

4 meta-analyses, 1 RCT

European Society for
Vascular Surgery (ESVS)
2024

109

Class of recommendation: |

Level: C

For fit patients with disabling intermittent claudication at low risk of
groin complications and with common femoral artery bifurcation
stenosis or occlusion undergoing revascularization, open surgery is
recommended due to expected higher long term patency rates
compared with endovascular approaches.

2 observational studies

(Lawall et al.)”®
2016

Level of evidence: 2

Class of recommendation: For patients with disabling intermittent claudication and a hostile Consensus
]s] groin (e.g., prior ipsilateral common femoral endarterectomy, morbid
obesity, or previous regional radiotherapy to the groin region)
Level: C undergoing revascularization, endovascular treatment of steno-
occlusive disease of the femoral bifurcation may be considered over
open surgery due to the lower risk of surgical wound complications.
European Society for Class of recommendation: | | In femoropopliteal lesions, endovascular intervention is NR
Vascular Medicine (ESVM)>* recommended over treatment with synthetic and vein graft bypass
2019 Level of evidence: A surgery in the presence of increased surgical risk.
Multi-society Guideline Grade: B Stenoses and occlusions of the femoropopliteal arteries, regardless NR

of their TASC classification, should primarily be treated
endovascularly. A bypass is preferable if the following criteria are
met: long-segment occlusion (TASC D), no elevation of surgical risk,
life expectancy at least two years, and availability of a donor vein.

AIOD = aortoiliac occlusive disease; IC = intermittent claudication; PAD = peripheral artery disease; RCT = randomized controlled trial; SFA = superficial femoral artery; TASC =
Trans-Atlantic Inter-Society Consensus.
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Table 7. Summary of clinical guideline recommendations for bypass for PAD

Developer

Society for Vascular
Surgery (SVS)3?
2015

Rating
Grade: 1

Level of evidence: B

Recommendation

We recommend surgical bypass as an initial revascularization
strategy for patients with diffuse FP disease, small caliber (<5 mm),
or extensive calcification of the SFA, if they have favorable anatomy
for bypass (popliteal artery target, good runoff) and have average
or low operative risk.

Evidence Base
4 meta-analyses, 1 RCT

European Society of
Cardiology (ESC)**

Class of recommendation: llb

In CLTI patients with good autologous veins and low surgical risk
(<5% peri-operative mortality, >50% 2-year survival), infrainguinal

2 RCTs, 1 survival
prediction model

Level of evidence: 2

2024 Level: B bypass may be considered.
European Society for Class of recommendation: lla | Bypass procedures should be considered in the presence of long NR
Vascular Medicine occlusions (TASC D >25 cm), recurrent femoropopliteal disease,
(ESVM)>4 Level of evidence: B non-increased surgical risk, non-substantially limited life
2019 expectancy (>2 years) and donor-vein availability.
Multi-society Guideline Grade: Consensus An open vascular surgical procedure should be offered to a patient | NR
(Lawall et al.)”® with intermittent claudication only if the condition causes
2016 Level of evidence: GCP considerable suffering and an endovascular procedure is not
appropriate or has been attempted unsuccessfully, or else surgery
is a more suitable treatment for the patient.
Grade: B Vascular surgery is appropriate when endovascular treatment fails NR

or when vascular surgery is a more reasonable option for the
patient.

Grade: A

Level of evidence: GCP

Stenoses and occlusions at the bifurcation of the common femoral
a. should primarily be treated surgically.

Society for Vascular
Surgery, and World
Federation of Vascular
Societies®!

2019

Grade: 2 (Weak)

Level of evidence: C (Low)

Consider surgical reconstruction for the treatment of average-risk
CLTI patients with extensive (e.g., GLASS stage IlI) Al disease or after
failed endovascular intervention.

1 meta-analysis, 1
systematic review, 1 RCT

Grade: 2 (Weak)

Level of evidence: C (Low)

Consider open surgery in selected high-risk patients with advanced
limb threat (e.g., WIfl stage 3 or 4), significant perfusion deficits
(ischemia grade 2 or 3), and advanced complexity of disease (e.g.,
GLASS stage Ill) or after prior failed endovascular attempts and
unresolved symptoms of CLTI.

NR

CLTI = chronic limb-threatening ischemia; FP = femoropopliteal; GCP = good clinical practice; GLASS = Global Limb Anatomic Staging System; NR = not reported; RCT =
randomized controlled trial; SFA = superficial femoral artery; TASC = Trans-Atlantic Inter-Society Consensus; WIfl = Wounds, Ischemia, and foot Infection.
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Table 8. Summary of clinical guideline recommendations for angioplasty for PAD

Developer
European Society for

Vascular Surgery (ESVS)1%°

\ Rating
Class of recommendation: lla

\ Recommendation
For patients with disabling intermittent claudication undergoing
revascularization who have Trans-Atlantic Inter-Society Consensus

Evidence Base
1 meta-analysis

and Care Excellence (NICE)*’

2012

claudication only when:

e advice on the benefits of modifying risk factors has been
reinforced (see recommendation 3) and

e asupervised exercise program has not led to a satisfactory
improvement in symptoms and imaging has confirmed that
angioplasty is suitable for the person.

2024 Level: A Document Il A/B femoropopliteal lesions, the adjunctive use of
paclitaxel coated balloon angioplasty should be considered after
optimal balloon angioplasty without the need for stenting.

Multi-society Guideline Grade: B If, in the endovascular treatment of a femoropopliteal lesion, the NR

(Lawall et al.)® treating physicians consider it highly important for clinical

2016 Level of evidence: 2 angiological reasons to lessen the risk of re-stenosis and
reintervention after angioplasty, then paclitaxel-coated balloons
should be used for the angioplasty.

Grade: B Lesions of the popliteal artery should be treated primarily by NR
balloon angioplasty.
Level of evidence: 2
National Institute for Health NR Offer angioplasty for treating people with intermittent NR

Society for Vascular Surgery,
and World Federation of
Vascular Societies®!

2019

Grade: 2 (Weak)

Level of evidence: B
(Moderate)

In treating FP disease in CLTI patients by endovascular means
consider adjuncts to balloon angioplasty (e.g., stents, covered
stents, or drug-eluting technologies) when there is a technically
inadequate result (residual stenosis or flow- limiting dissection) or
in the setting of advanced lesion complexity (e.g., GLASS FP grade
2-4).

1 meta-analysis, 4 RCTs

CLTI = chronic limb-threatening ischemia; FP = femoropopliteal; GLASS = Global Limb Anatomic Staging System; NR = not reported; PAD = peripheral artery disease; RCT =

randomized controlled trial
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Table 9. Summary of clinical guideline recommendations for stenting for PAD

Developer

Society for Vascular
Surgery (SVS)3?
2015

Rating
Grade: 1

Level of evidence:

\ Recommendation

We recommend the selective use of BMS or covered stents for aortoiliac
angioplasty for common iliac artery or external iliac artery occlusive disease,
or both, due to improved technical success and patency.

Evidence Base
3 meta-analyses, 1
systematic review

Grade: 1

Level of evidence:

We recommend the use of covered stents for treatment of AIOD in the
presence of severe calcification or aneurysmal changes where the risk of
rupture may be increased after unprotected dilation.

3 meta-analyses, 1
systematic review

Grade: 1

Level of evidence:

For intermediate-length lesions (5-15 cm) in the SFA, we recommend the
adjunctive use of self-expanding nitinol stents (with or without paclitaxel) to
improve the midterm patency of angioplasty.

4 meta-analyses, 1 RCT

limb ischemia.

Multi-society Guideline | Grade: B Primary stent angioplasty with nitinol stents is preferred for the endovascular | NR

(Lawall et al.)”® treatment of long and intermediate length femoropopliteal lesions.

2016 Level of evidence:

Society for Vascular Good practice Avoid stents in the CFA and do not place stents across the origin of a patent NR

Surgery, and World statement deep femoral artery.

Federation of Vascular

Societies3!

2019

National Institute for NR Do not offer primary stent placement for treating people with intermittent NR

Health and Care claudication caused by aorto-iliac disease (except complete occlusion) or

Excellence (NICE)7 femoropopliteal disease.

2012 NR Consider primary stent placement for treating people with intermittent NR
claudication caused by complete aorto-iliac occlusion (rather than stenosis).

NR Use bare metal stents when stenting is used for treating people with NR
intermittent claudication.

NR Do not offer primary stent placement for treating people with chronic limb NR
ischemia caused by aortoiliac disease (except complete occlusion) or
femoropopliteal disease.

NR Consider primary stent placement for treating people with chronic limb NR
ischemia caused by complete aortoiliac occlusion (rather than stenosis).

NR Use bare metal stents when stenting is used for treating people with chronic NR

AIOD = aortoiliac occlusive disease; BMS = bare metal stents; CFA = common femoral artery; NR = not reported; PAD = peripheral artery disease; RCT = randomized controlled
trial; SFA = superficial femoral artery.
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Table 10. Summary of clinical guideline recommendations for conservative treatment for PAD

Developer \ Recommendation Evidence Base
Multi-society Guideline Grade: A For patients with intermittent claudication, the efficacy of supervised NR

(Lawall et al.)”® exercise programs to increase the distance the patient can walk is

2016 Level of evidence: 1 comparable to that of an endovascular or vascular surgical procedure.

NR = not reported
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2.5 Previous Systematic Reviews And Health Technology Assessments

Systematic reviews (SRs) and health technology assessments (HTAs) were found by searching
PubMed, EMBASE, the Cochrane Central Register of Controlled Trials, and the Cochrane Database of
Systematic Reviews, from database inception to February 10, 2025. Reference lists of relevant studies
and the bibliographies of SRs were hand searched. See Appendix B for search terms and full search
strategy.

We chose the most recent and complete SRs to summarize. They needed to include recent RCTs and
to be methodologically sound. We summarized SRs that looked at comparative studies to ascertain effect
sizes.

Seven SRs were identified (Table 11). The interventions and comparators assessed included:
endovascular therapy (EVT; with or without stent) versus bypass surgery (4 SRs);%104116129 EVT alone or
in combination with supervised exercise therapy (SET) versus SET alone (2 SRs);*1> EVT versus no
specific treatment (e.g., verbal advice to exercise) (1 SR);* and invasive treatments (including EVT and
surgery) versus non-invasive approaches (including exercise and medical therapy) (1 SR)*3¢ and versus
medical therapy (1 SR).% SR quality was rated using the AMSTAR-2 tool.* One SR (a Cochrane review)*
was rated as high quality, three SRs!%+116129 55 [ow quality, and three SRs®11>136 35 critically low quality.
The common limitation across the reviews was failure to provide a list of excluded studies; the reviews
rated critically low also failed to discuss the potential impact of risk of bias. One of these SRs also did not
report risk of bias assessments, conduct a meta-analysis, or evaluate publication bias.®

Compared to bypass surgery, EVT showed no difference in functional, symptomatic, or quality of life
outcomes across two SRs,'*®12% but was associated with an increased risk of reintervention*'®'?° and
major adverse limb events (MALE) in one SR.'?° Two SRs found EVT had a lower risk of complications
versus bypass,®11¢ and one SR reported no difference between groups.??® One SR reported higher odds
of 30-day morbidity, 30-day mortality, and one-year major amputation in bypass surgery patients
compared to EVT patients, but no difference between EVT and bypass for reintervention, all-cause
mortality, change in health-related quality of life (HRQoL), or clinical improvement at one-year at 30-
days.104

Compared to conservative treatments—including noninvasive care, verbal advice, or medical
therapy—EVT was associated with improved walking performance in two SRs**2® but a higher risk of
revascularization during follow-up in another SR;**® however, the good quality Cochrane review found no
difference between groups in the likelihood of requiring a second intervention.*

Compared to SET alone, combining EVT with SET improved walking performance (2 SRs)®®!> and
reduced the risk of reintervention or amputation (2 SRs).**!*> This effect was not seen when comparing
EVT alone versus SET. The high-quality Cochrane review®® reported no differences between groups for
any outcomes, except for fewer secondary interventions in patients receiving EVT plus SET compared
with SET alone.
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Table 11. Selected prior systematic reviews

Author, Condition, Evidence Base, 1{0]:]
Search dates, Purpose Treatments Primary Outcomes Quantitative Assessed Primary Conclusions
Database Evaluated Synthesis?
Pegler, 2025 | Provide an IC and CLTI Symptoms 13 RCTs" Yes Symptoms, Function, health-related QoL
overview of the NR (N=3,826) (Cochrane) | NR
Inception to worldwide EVT (POBA, Function Restenosis
May 7, 2023 randomized bare-metal NR Yes o Significant reduction in reintervention with
evidence stent, stent, QoL bypass compared with EVT (Pooled OR 0.57,
MEDLINE, comparing and drug- NR 95% Cl 0.40 to 0.82, I =59%. Timing and LoE
Embase, bypass surgery | eluting stent) | Restenosis NR.
CENTRAL and EVT in vs. bypass e Reintervention Adverse Events
lower limb PAD. | surgery Adverse events o No difference between EVT and bypass in
e Amputation major amputation (Pooled OR 1.12, 95% ClI
e Mortality 0.80to 1.57, 12 = 27%) or mortality (Pooled OR
e 30-day Mortality 0.96, 95% Cl 0.79 to 1.17, 1> = 57%). Timing and
e 30-day Adverse LoE NR.
events e No difference between EVT and bypass in the
risk of adverse events (32.6% vs. 24.0%,
p=0.378) or mortality (1.4% vs. 0.7%, p=0.651)
at 30-days. LoE NR.
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Author,
Search dates,
Database

1991 to June 21

2023

Medline,
Embase

Scatena, 2024%%°

Purpose

Toreporta
review and
meta-analysis
of all RCTs
comparing
bypass and
endo- vascular
treatment in
infrainguinal
PAD for several
endpoints, such
as major and
minor
amputation,
MALEs, ulcer
healing, time to
healing, and all-
cause mortality
to support the
development of
the Italian
Guidelines for
the Treatment
of Diabetic Foot
Syndrome.

Condition,
Treatments
Evaluated
IC and CLTI

EVT (types
NR) vs.
bypass
surgery

Primary Outcomes

Symptoms
e Pain (any scale)
Function
e Amputation-free
survival
QoL
e QoL (any tool)
Restenosis
e Reintervention
Adverse events
e Amputation
e All-cause
mortality
o MALEs
e Periprocedural
SAEs

Evidence Base,
Quantitative
Synthesis?
13 RCTs”
(N=3,040)

Yes

3{0]:]
Assessed

(Cochrane)

Primary Conclusions

Symptoms

¢ No differences between EVT and bypass
reported for VAS pain (one trial; WMD 0.30, 95%
Cl-0.29 to 0.89). Timing and LoE NR.
Function

¢ No difference between EVT and bypass in
amputation-free survival (Pooled MH-OR 0.94,
95% Cl 0.59 to 1.49, |12 = 31%). Timing and LoE
NR.
Health-related QoL

¢ No significant differences were found for QoL.
Data, timing, and LoE NR.
Restenosis

e EVT experienced higher risk of reintervention
compared to bypass (Pooled MH-OR 1.57, 95%
Cl 1.10 to 2.24, 1> = 65%). Timing and LoE NR.
Adverse events

e Low-quality evidence (GRADE) shows similar
risk of major amputation for EVT compared to
bypass (Pooled MH-OR 0.85, 95% Cl 0.60 to
1.20, |2 = 42%) and minor amputation (one
study: MH-OR for EVT vs bypass: One trial; MH-
OR 0.83,95% CI 0.21 to 3.30). Timing NR.

¢ No differences between EVT and bypass in
major amputation risk were observed in trials
enrolling both claudication and/or CLTI or
(Pooled MH-OR 0.64, 95% Cl 0.40 to 1.02, I? =
12%; and CLTI only (Pooled MH-OR 1.13, 95% ClI
0.77 to 1.66, 12 = 52%). Timing and LoE NR. No
difference between groups when stratified by
<104 weeks (Pooled MH-OR 0.75, 95% Cl 0.46 to
1.21, 2= 0%) or 2104 weeks (MH-OR 1.09, 95%
C10.52t0 2.29, 1> = 77%.
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Author, Condition,

Search dates, Purpose Treatments

Primary Outcomes

Evidence Base,
Quantitative

3{0]:]
Assessed

Primary Conclusions

Database Evaluated
Scatena, 20241%° - -

1991 to June 21
2023

Medline,
Embase

(Continued)

Synthesis?

¢ No difference between EVT and bypass for all-

cause mortality (Pooled MH-OR for EVT vs
bypass: MH-OR 0.98, 95% Cl1 0.80 to 1.21, 12 =
20%). Timing and LoE NR. EVT patients had
higher risk of MALE compared to bypass (Pooled
MH-OR: 1.44, 95% Cl 1.05 to 1.98, 12 = 63%).
Timing and LoE NR.

e EVT patients had lower risk of perioperative
SAEs within 30 days compared to bypass (Pooled
MH-OR 0.60, 95% Cl 0.42 to 0.86, 1> = 95%). LoE
NR.
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Author,
Search dates,
Database

Inception
through August
16 2022

MEDLINE, Web
of Science,
Google Scholar

Shirasu, 2023136

Purpose

To analyze the
risk of
progression to
CLTI,
amputation and
subsequent
interventions
after
revascularizatio
n versus
noninvasive
therapy in
patients with
IC.

Condition,
Treatments
Evaluated

C

Invasive
(endovascular
or surgical
revascularizat
ion)
treatment vs.
Non-invasive
treatment
(exercise
and/or
medical
therapy)

Primary Outcomes

Symptoms
e Clinical
deterioration
Function
NR
QoL
NR
Restenosis
e Reintervention
Adverse events
e Major
amputation
o All-cause
mortality
e Cardiovascular
events

Evidence Base,
Quantitative
Synthesis?

9 RCTs
(N=1,477)
Yes

3{0]:]
Assessed

Yes (Egger
tests)

Primary Conclusions

Symptoms
e Moderate quality evidence shows no difference

in the rate of progression to CLTI between
invasive and non-invasive treatments (Pooled
rate ratio: 0.77, 95% Cl, 0.35 to 1.69, |12 = 0%) at
median 3.6 years.

Function, Health-related QoL

NR

Restenosis

¢ Moderate quality evidence (GRADE) shows that
a higher rate of revascularizations in invasive
treatment group compared to the non-invasive
group (Pooled rate ratio: 4.15, 95% Cl, 2.80 to
6.16, 1> = 83%) at median 3.6 years.

Adverse events

e Moderate quality evidence (GRADE) shows no
difference in Incidence of major amputation
(Pooled rate ratio: 1.69, 95% Cl, 0.54 to 5.26, I? =
0%) at median 3.6 years.

e Moderate quality evidence (GRADE) shows no
difference between groups in all-mortality
(Pooled HR 1.22, 95% Cl 0.88 to 1.69, 1> = 2%) at
median 2 years follow-up.

¢ No statistical differences in Ml, stroke/TIA.
Timing and LoE NR.
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Author, Condition, Evidence Base, 1{0]:]
Search dates, Purpose Treatments Primary Outcomes Quantitative Assessed Primary Conclusions
Database Evaluated Synthesis?
Pandey, 2017*°> | To compare the | IC Symptoms 7 RCTs (N=987) Yes Symptoms
efficacy of NR (Cochrane) | NR
After 1990 initial EEVT (BA Function Yes Function
endovascular alone, BA e MWD e Significantly higher maximum walking distance
Medline, treatment with | with selective e Ischemic for EVT + SET vs. SET alone (Pooled SMD 0.79
Embase or without SET | stent, stent, claudication 95% Cl 0.18 to 1.39, 1> = 88.2%; WMD 98.9 [95%
versus SET open surgery) distance Cl 31.4 to 166.4 ft]. Timing and LoE NR.
alonein alone orin Qol  No difference between EVT compared to SET in
patients with combination NR maximum walking distance (Pooled SMD -0.11,
IC. with SET vs. Restenosis 95% Cl -0.59 to 0.36, 12 = 87.5%) or ischemic
SET alone e Reintervention claudication distance (Pooled WMD -39.18, 95%
Adverse events Cl-85.9to 7.54, 12 = NR). Timing and LoE NR.
o Amputation Health-related QoL
NR
Restenosis/Adverse events
e Lower risk of revascularization or amputation
for EVT + SET compared to SET alone (Pooled OR
0.19, 95% CI 0.09 to 0.40, 12 = 0%) over a median
12.4 months. LoE NR.
Malgor, 2015% | To identify RCTs | IC e Complications 8 SRs Yes (NR) Moderate quality evidence® shows that EVT has
and SRs of (type NR) 12 RCTs fewer complications but less durability (data
Inception patients with IC | EVT (with or (N=1,548)* NR).
through June to evaluate without
2014 surgery, stent) vs. Yes

Central, Scopus,
CINAHL,
EMBASE, Ovid
MEDLINE, CCTR,
CDSR

endovascular
therapy, and
exercise
therapy, aid in
the
development of
clinical practice
guidelines by
the Society for
Vascular
Surgery.

open surgery
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Author,
Search dates,

Purpose

Condition,
Treatments

Primary Outcomes

Evidence Base,
Quantitative

3{0]:]
Assessed

Primary Conclusions

Database Evaluated Synthesis?
Malgor, 2015% " | To identify RCTs | IC Function 8 SRs Yes (NR) High quality evidence® shows that
and SRs of e Walking 12 RCTs revascularization has better walking
Inception patients with IC | Revasculariza performance (N=1,548)* performance (data NR)
through June to evaluate tion (type NR)
2014 surgery, EVT, (endovascular Yes
and exercise or surgical
Central, Scopus, | therapy, aidin | treatments)
CINAHL, the vs. MT
EMBASE, Ovid development of
MEDLINE, CCTR, | clinical practice
CDSR guidelines by
the Society for
Vascular
Surgery.
Malgor, 20158 * | To identify RCTs | IC NR™ 8 SRs Yes (NR) | No outcomes of interest reported™
and SRs of 12 RCTs
Inception patients with IC | Revasculariza (N=1,548)*
through June to evaluate tion
2014 surgery, EVT, (endovascular Yes

Central, Scopus,
CINAHL,
EMBASE, Ovid
MEDLINE, CCTR,
CDSR

and exercise
therapy, aid in
the
development of
clinical practice
guidelines by
the Society for
Vascular
Surgery.

or surgical
treatments)
vs. SET
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Author,
Search dates,
Database

Inception
through June
2014

Central, Scopus,
CINAHL,
EMBASE, Ovid
MEDLINE, CCTR,
CDSR

Malgor, 2015%¢

Purpose

To identify RCTs
and SRs of
patients with IC
to evaluate
surgery, EVT,
and exercise
therapy, aid in
the
development of
clinical practice
guidelines by
the Society for
Vascular
Surgery.

Condition,
Treatments
Evaluated

C

Revasculariza
tion
(endovascular
or surgical
treatments) +
SET vs.
revascularizat
ion or SET
alone

Primary Outcomes

Function

e Walking
performance
(type NR)

Evidence Base,
Quantitative
Synthesis?

8 SRs
12 RCTs
(N=1,548)*

Yes

ROB

Assessed

Primary Conclusions

combination revascularization + SET ha
walking performance (data NR).

Moderate quality evidence® shows that

s better
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Author,
Search dates,
Database

Inception to
February 2017

Specialized
Register
(February 2017)
and the
Cochrane
Central Register
of Controlled
Trials (CENTRAL;
2017, Issue 1)

Fakhry, 2018

Purpose

To summarize
the (added)
effects of EVT
on functional
performance
and Qol in the
management of
IC.

Condition,
Treatments
Evaluated
IC

Revasculariza
tion (with or
without
stent) vs. no
specific
treatment
(verbal advice
to exercise)

Primary Outcomes

Symptoms
NR

Function

e MWD (on
treadmill)

o Pain-free walking
distance (on
treadmill)

o Six-minute Walk
test

o Self-reported
walking distance

QoL

e CLAU-S

o SF-12

e SF-36

o NHP

e VascuQol

e PAQ

Restenosis

e Secondary
invasive
intervention

Adverse events

e Procedure-
related
complications

e Cardiovascular
events

Evidence Base,
Quantitative
Synthesis?

3 RCTs (N=125)

Yes

3{0]:]
Assessed

(Cochrane)

Primary Conclusions

Symptoms
NR

Function

e Low to Moderate quality evidence (GRADE)
shows a moderate effect on MWD (Pooled SMD
0.70, 95% Cl1 0.31 to 1.08, 12 = 8%) and a large
effect on PFWD in favor of EVT (Pooled SMD
1.29,95% Cl 0.90 to 1.68, (12 = 0%) after 6 to 12
months; long-term follow-up (timing NR)
showed no clear difference between groups for
MWD (Pooled SMD 0.67, 95% CI -0.30 to 1.63, I
=83%) or PFWD (Pooled SMD 0.69, 95% CI -0.45
to 1.82, 12 = 87%).
Health-related QoL

¢ No differences in disease-specific QoL (CLAU-S)
after 2 years (one trial; data NR). LoE NR.

¢ No difference between EVT and no specific
treatment on NHP (two trials; data and timing
NR; p>0.05) or SF-36 (one trial; data and timing
NR; p>0.05). LoE NR.
Secondary invasive interventions

e Moderate quality evidence (GRADE) shows no
difference between EVT and no specific
treatment for secondary interventions (Pooled
OR0.8,95% Cl10.12 to 5.28, 12 = 29%). Timing NR
Adverse Events

¢ No study reported on the number of
complications following EVT; two studies report
no major procedure-related complications
occurred. LoE NR.

e None of the studies reported data on
cardiovascular events. LoE NR.
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Author,
Search dates,
Database

Inception to
February 2017

Specialized
Register
(February 2017)
and the
Cochrane
Central Register
of Controlled
Trials (CENTRAL;
2017, Issue 1)

Fakhry, 2018

Purpose

To summarize
the (added)
effects of EVT
on functional
performance
and Qol in the
management of
IC.

Condition,
Treatments
Evaluated
IC

Revasculariza
tion (with or
without
stent) vs.
Revasculariza
tion (with or
without
stent) + SET
Vs.
Conservative
management
(SET alone)

Primary Outcomes

Symptoms
NR

Function

e Max walking
distance (on
treadmill)

e Pain-free
walking distance
(on treadmill)

e 6-minute Walk
test

o Self-reported
walking distance

Health-related QoL
e CLAU-S
e SF-12
SF-36
o NHP
VascuQol

e PAQ
Restenosis

e Reintervention
Adverse events

e Mortality

e Amputation

e Procedure-
related
complications

e Cardiovascular
events

Evidence Base,
Quantitative
Synthesis?

EVT vs. SET
5 RCTs (N=395)

EVT + SET vs.
SET
5 RCTs (N=457)

Yes

3{0]:]
Assessed

(Cochrane)

Primary Conclusions

Symptoms
NR

Function

e EVT vs. SET: Moderate quality evidence shows
No differences between groups for MWD
(Pooled SMD -0.42, 95% CI -0.87 t0 0.04, |2 =
69%) or PFWD (pooled SMD -0.05, 95% ClI -0.38
10 0.29, 12 = 53%) at 6 to 12 months; or at long-
term follow-up (timing NR) (MWD pooled SMD -
0.02, 95% Cl -0.36 to 0.32, I = 24%; PFWD
pooled SMD 0.11, 95% Cl -0.26 to 0.48, I? =
22%). One trial reported no difference in PFWD
at 6 years (data NR).

e EVT plus SET versus SET alone: Low to moderate
quality evidence (GRADE) shows no difference
between groups for MWD (Pooled SMD 0.26,
95% Cl -0.13 to 0.64, I = 70%) and PFWD
(Pooled SMD 0.33, 95% Cl -0.26 t0 0.93, 12 =
83%) at 6 to 12 months; Long-term follow-up
(timing NR) in one study showed a large effect
on MWD (one trial; SMD 1.18, 95% Cl 0.65 to
1.70) in favor of the combination therapy.
Health-related QoL

e EVT vs. SET: High quality evidence (GRADE)
shows no difference between groups in disease-
specific QoL (Timing NR; Pooled SMD 0.18, 95%
Cl-0.04 to 0.41, 1> = 0%). Two trials report
general QoL (SF-36 and SF-12) with no
difference between groups (Timing and data
NR).

e EVT plus SET versus SET alone: Moderate quality
evidence (GRADE) shows no difference between
groups (Timing NR; Pooled SMD 0.25, 95% CI -
0.05 t0 0.56, |2 = 45%).
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Author, Condition,
Search dates, Treatments
Database Evaluated

Fakhry, 2018 - -

Purpose

Inception to
February 2017

Specialized
Register
(February 2017)
and the
Cochrane
Central Register
of Controlled
Trials (CENTRAL;
2017, Issue 1)

(Continued)

Primary Outcomes

Evidence Base,
Quantitative
Synthesis?

3{0]:]
Assessed

Primary Conclusions

Secondary invasive interventions

e EVT vs. SET: High quality evidence (GRADE)
shows no difference between groups in the
number of secondary invasive interventions
between 6 and 18 months (Pooled OR 1.40, 95%
C1 0.70 to 2.80, 1> = 0%). Two trials report 6
months follow, with no difference between
groups (pooled data NR).

e EVT plus SET versus SET alone: High quality
evidence (GRADE) shows Lower number of
secondary invasive interventions following EVT +
SET (Pooled OR 0.27, 95% Cl 0.13 to 0.55, 12 =
0%) compared to SET alone.

Adverse Events

e EVTvs. SET: There was no difference between
groups in all-cause mortality (Timing NR; Pooled
OR 0.84, 95% C1 0.35 to 2.00, 12 = 0%).

e VT vs. SET: Three studies report minor
complications, with very few reported. No major
procedure-related complications occurred. LoE
NR.

¢ None of the studies reported data on
cardiovascular events. LoE NR.
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Author,
Search dates,
Database

Inception to July
2023

Pubmed,
Cochrane
Library, Google
Scholar,
ClinicalTrials.gov

Mumtaz, 2025

Purpose

To perform a SR
and MA of RCTs
comparing the
outcomes of
bypass surgery
with those of
endovascular
interventions
for the
treatment of
PAD.

Condition,
Treatments
Evaluated
IC or CLTI

Endovascular
revascularizat
ion vs. bypass
surgery

Primary Outcomes

Symptoms
Clinical

improvement
Function

NR

Health-related QoL
Change in HRQoL
Restenosis
Reinterventions
Adverse events

. Morbidity
. Mortality
Major amputation

Evidence Base,
Quantitative
Synthesis?

14 RCTs
(N=3,856)

Yes

3{0]:]
Assessed

(Cochrane)

Primary Conclusions

Symptoms

¢ No difference between EVT and bypass in odds
of clinical improvement at one year (pooled OR
0.33, 95% Cl1 0.03 to 3.22, 1 = 20%; LoE NR)
Function

NR

Health-related QoL

¢ No difference between EVT and bypass in
change in HRQol at one year (pooled SMD 0.04,
95% Cl -0.14 to0 0.23, I = 0%; LoE NR)
Secondary invasive interventions

¢ No difference between EVT and bypass in odds
of receiving reinterventions at one year (pooled
OR0.79, 95% Cl 0.42 to 1.49, I? = 3%; LoE NR)
Adverse Events

¢ Bypass surgery patients had a higher odds of
morbidity at 30 days compared to EVT (pooled
OR 1.38, 95% CI 1.03 to 1.86, 1> = 57%; LoE NR)

e Bypass surgery patients had a higher odds of
mortality at 30 days compared to EVT (pooled
OR 1.87, 95% Cl 1.10 to 3.18, 1> = 0%; LoE NR)

¢ No difference between EVT and bypass in odds
of all-cause mortality at one year (pooled OR
1.11,95% Cl 0.83 to 1.49, 12 =0%)

e Bypass surgery patients had a higher odds of
major amputation at 1 year compared to bypass
surgery (pooled OR 2.58, 95% 1.13 t0 5.88, I? =
0%; LoE NR)

ALl = acute limb ischemia; BA = balloon angioplasty; Cl = confidence interval; CLAU-S = Claudication Scale; CLTI = chronic limb-threatening ischemia; EVT = endovascular therapy;
GRADE = Grading of Recommendations, Assessment, Development and Evaluation; HR = hazard ratio; HRQoL = health-related quality of life; IC = intermittent claudication; LoE =
level of evidence; MA = meta-analysis MALE = major adverse limb event; MH-OR = Mantel-Haenszel odds ratio; MI = myocardial infarction; MT = medical therapy; MWD =
maximum walking distance; NHP = Nottingham Health Profile; NR = not reported; OR = odds ratio; PAD = peripheral artery disease; PAQ = Peripheral Artery Questionnaire; PFWD
= pain-free walking distance; POBA = plain old balloon angioplasty; QoL = quality of life; RCT = randomized controlled trial; SAE = serious adverse event; SET = supervised exercise
therapy; SF-12 = 12-item Short Form Survey; SF-36 = 36-item Short Form Survey; SMD = standardized mean difference; SR = systematic review; TIA = transient ischemic attack;
WMD = weighted mean difference; VAS = visual analog scale; VascuQol = Vascular Quality of Life Questionnaire.
* One trial reported on two different cohorts.
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t Malgor 2015 only gives a summary sentence on the various outcomes. Other outcomes reported but not abstracted include blood flow parameters and length of hospital stay.
¥ Unclear which SRs or RCTs contribute toward the various comparisons, as they combine data without specifying.

§ Tool used to assess quality of evidence is not reported.

** Authors only give summarized results for improvement in blood flow parameters.
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2.6 Maedicare and Representative Private Insurer Coverage Policies

For the purposes of this report, we obtained and summarized payer policies from three bellwether payers and relevant information on National
Coverage Determinations (NCDs) and/or Local Coverage Determinations (LCDs) from the Centers for Medicare and Medicaid Services (CMS).
Coverage decisions are briefly summarized below (Table 12).

e Centers for Medicare and Medicaid Services (CMS) National Coverage Determination

e Premera
e Aetna
e C(Cigna

Payer

(year)

Centers for
Medicare and
Medicaid Services
(CMS) (2023)
National Coverage
Determination
(NCD)

Publication Number:
100-3

Manual Section
Number:

20.7

Manual Section
Title:

Percutaneous
Transluminal
Angioplasty (PTA)

Effective Date of this
Version: 10/11/2023
Implementation
Date: 05/13/2024

evaluated
Percutaneous
transluminal
angioplasty
(PTA)

Table 12. Summary of CMS and other payer policies regarding endovascular treatments for PAD
Intervention(s)

Policy
Indications and Limitations of Coverage

A. Nationally Covered Indications
The PTA is covered when used under the following conditions:
1. Treatment of Atherosclerotic Obstructive Lesions
- Inthe lower extremities, i.e., the iliac, femoral, and popliteal arteries, or in the

upper extremities, i.e., the innominate, subclavian, axillary, and brachial arteries.
The upper extremities do not include head or neck vessels.

B. Nationally Non-Covered Indications

All other indications for PTA with or without stenting to treat obstructive lesions of the

vertebral and cerebral arteries remain non-covered.

All other indications for PTA without stenting for which CMS has not specifically indicated

coverage remain non-covered.

C. Other

In addition to the national coverage described above, Medicare Administrative Contractors

(MACs) may make reasonable and necessary determinations under section 1862(a)(1)(A) of

the Social Security Act for any other beneficiary seeking coverage for PTA of the carotid

artery concurrent with stenting.

Coverage of PTA with stenting not specifically addressed or discussed in this NCD is at the

discretion of the MACs.

Evidence

base/Rationale

NR
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Payer

(year)

Premera
Percutaneous
Revascularization
Procedures for
Lower

Extremity
Peripheral Arterial
Disease

Number: 7.01.594

Last review:
5/26/2025

Intervention(s)
evaluated
Balloons,
stents

Policy

Percutaneous revascularization using balloon angioplasty, stent procedures, or

atherectomy in individuals with chronic symptomatic lower extremity peripheral arterial

disease may be considered medically necessary when the following criteria are met:

e Functionally limiting claudication (e.g., impairment of activities of daily living, difficulty
ambulating) (see Related Information)

AND

e Inadequate response to 3 months of conservative therapy, including ALL of the
following:
o Participation in a 12-week structured exercise program (see Related Information)
o Pharmacologic therapy (e.g., anti-platelet [aspirin, clopidogrel], cilostazol)
o Documented discussion of the importance of and/or implemented plan to begin

smoking cessation, if applicable

AND

e Documentation of occlusive arterial disease with one of the following:
o Ankle-brachial index (ABI) < 0.90 (i.e., resting or exercise) (see Appendix J)
o Monophasic waveform by ultrasound (see Related Information)

AND

e Confirmed anatomical location of significant occlusive disease (stenosis of >50%) by
non-invasive or invasive evaluation (e.g., Duplex ultrasound, CT angiography, MR
angiography) or contrast injection angiography

Percutaneous revascularization using balloon angioplasty, stent procedures, or
atherectomy for treatment of chronic limb-threatening ischemia may be considered
medically necessary when ALL the following criteria are met:
e One or more of the following is present:
o Ischemic rest pain
o Non-healing wound(s)/ulcers (present for >2 weeks duration)
o Gangrene in one or both legs
AND
e Documentation of occlusive arterial disease with one of the following:
o Ankle-brachial index (ABI) < 0.90 (i.e., resting or exercise) (see Appendix J)
o Monophasic waveform by ultrasound (see Related Information)
AND

Evidence
base/Rationale
Evidence base:
Systematic reviews,
RCTs, observational
studies, and clinical
practice guidelines

Rationale: The
evidence is sufficient
to determine that the
technology results in
an improvement in
the net health
outcome.

See Appendix J for
excerpts of evidence
statements relevant to
this review.
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Payer
(year)

Intervention(s)
evaluated

Policy

Confirmed anatomical location of significant occlusive disease (stenosis of >50%) by
non-invasive or invasive evaluation (e.g., Duplex ultrasound, CT angiography, MR
angiography) or contrast injection angiography

Percutaneous revascularization using balloon angioplasty, stent procedures, or
atherectomy in individuals with asymptomatic lower extremity peripheral arterial
disease is considered not medically necessary.

See policy for documentation requirements.

Evidence
base/Rationale

Aetna:

Peripheral Vascular
Stents

Number: 0785

Last review:
11/12/24

Balloons,
stents

Medical Necessity
Aetna considers the following interventions medically necessary:

Peripheral artery stenting by means of Food and Drug Administration-approved

stents* in any of the following situations:

e  Primary therapy for common iliac artery stenosis and occlusion;

e  Primary therapy for external iliac artery stenosis and occlusion;

e Salvage therapy for common and external iliac arteries for a sub-optimal or failed
result from balloon dilation (e.g., persistent translesional gradient, residual
diameter stenosis greater than 50 %, or flow-limiting dissection);

e Salvage therapy for femoral, popliteal, and tibial arteries for a sub-optimal or
failed result from balloon dilation (e.g., persistent translesional gradient, residual
diameter stenosis greater than 50 %, or flow-limiting dissection)

The Zilver PTX Drug-Eluting Peripheral Stent for the primary treatment of
femoropopliteal artery disease;

The Gore Viabahn PTFE-coated endoprosthesis for improving blood flow in persons
with symptomatic peripheral arterial disease in superficial femoral artery and iliac
artery lesions;

Gore Viabahn VBX stent for the treatment of celiac artery aneurysm with dissection,
functionally limiting claudication and hemodynamically significant aorto-iliac or
femoropopliteal occlusive disease with inadequate response to conventional
therapies, and symptomatic chronic mesenteric ischemia after exclusion of other
possible causes for the member's chronic abdominal pain and unintended weight loss;
The Gore Tigris Vascular Stent for the primary treatment of superficial femoral artery
and proximal popliteal artery diseases;

Evidence base:
Systematic reviews,
RCTs, and clinical
practice guidelines

Rationale: Explicit
rationale not
provided. See
Appendix J for
excerpts of evidence
statements relevant to
this review.
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Intervention(s) Policy Evidence

evaluated base/Rationale

=  The Eluvia Drug-Eluting Vascular Stent System for the primary treatment of superficial
femoral artery and proximal popliteal artery diseases;

=  The LifeStream balloon-expandable covered stent for the primary treatment of iliac
artery stenosis;

Payer
(year)

Experimental, Investigational, or Unproven
Aetna considers the following interventions experimental, investigational, or unproven
because the effectiveness of these approaches has not been established:

= Peripheral artery stenting in any of the following situations (not an all-inclusive list) for
these indications:

e Primary therapy for tibial artery stenosis and occlusion
e  Primary therapy for infrapopliteal lesion;
e Primary or salvage therapy for aorto-iliac arterial lesion

= Biodegradable stents (i.e., bio-absorbable and bio-resorbable) for the treatment of
peripheral arterial disease

=  The Eluvia Drug-Eluting Vascular Stent System for the treatment of iliac artery
stenosis;

=  The LimFlow Stent Graft System for the treatment of CLTI

* All drug-eluting arterial stents and polytetrafluoroethylene (PTFE)-covered arterial stents
other than the Gore Viabahn PTFE-coated stent and the Atium Medical iCast stent. The
Zilver PTX-Drug-Eluting stent is considered experimental, investigational, or unproven for
treatment of peripheral vascular diseases because its effectiveness for this indication has
not been established.

CIGNA Medical NR Lower extremity arterial indications NR
Coverage Policies
Initial treatment
Peripheral Vascular

Intervention Treatment of stenotic or occluded arteries perfusing the lower extremities (aorto- iliac,
Peripheral Vascular, superficial femoral, popliteal, and infrapopliteal arteries) is considered medical necessary
Non-coronary when all of the following are met:

Stents e Clinical history documents one of the following conditions:

o Chronic limb ischemia documented in the clinical note by any of the following:

Number: PVI.104.C
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Payer

(year)
v1.0.2024

Effective Date:
January 24, 2025

Intervention(s)
evaluated

Policy

= Non-healing ischemic wounds present for >two weeks despite ongoing provider-
directed wound care of at least two weeks
= Gangrene where revascularization is felt to be needed to allow for minor amputation
= |schemic rest pain demonstrated by:
e Symptomatology suggestive of rest pain (e.g., pain in the foot while recumbent
that is relieved when foot is dependent) present >2 weeks and either:
o Objective evidence of ABI’s <0.5 in non-diabetics
o Monophasic waveforms at the feet on noninvasive studies in individuals noted
to have noncompressible vessels on ABI such as diabetics or individuals with
end-stage renal disease
o Lifestyle-limiting claudication when there is documentation of all of the following:
o A failed trial of three months of provider directed conservative therapy which
includes structured exercise walking program.
e Functional limitations that significantly impact the quality of life and/or occupation
of the individual
o Risk factor modification including smoking cessation, optimization of lipids, and
glycemic control are part of the medical evaluation and management
e Symptoms correspond with the location of arterial insufficiency
e aorto-iliac -lower back, hip, buttock, or thigh
o superficial femoral - claudication in the calf muscle area - popliteal - calf or foot -
infra - popliteal arteries- ankle and foot

e Imaging performed prior to the planned procedure confirms location and degree of
stenosis (250%) by objective criteria

e Treatment of target lesion will allow inline flow to the foot, with at least one run-off
vessel

Note:
Intervention for below knee vessels is unsupported for the treatment of claudication

Non-indications
e Intervention for below knee vessels is not considered medically necessary for the
treatment of claudication.

Evidence
base/Rationale
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Intervention(s) Policy Evidence

evaluated base/Rationale
e Stent placement in infrapopliteal vessels is not considered medically necessary
(rationale for stent placement must be thoroughly explained in the record in these
cases)

ABI = ankle-brachial index; CLTI = chronic limb threatening ischemia; CMS = Centers for Medicare and Medicaid Services; CT = computed tomography; MAC = Medicare
administrative contractors; MR = magnetic resonance; NCD = National Coverage Determination ; NR = not reported; PAD = peripheral artery disease; PTA = percutaneous
transluminal angioplasty; PTFE = polytetrafluoroethylene; RCT = randomized controlled trial; Viabahn VBX = Viabahn balloon expandable; Zilver PTX = Zilver paclitaxel.
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3 The Evidence

3.1 Methods of the Systematic Literature Review

3.1.1 Objectives

The aim of this technology assessment is to systematically review, critically appraise, analyze, and
synthesize research evidence evaluating the comparative efficacy, effectiveness, and safety of
percutaneous angioplasty and stenting compared with conservative care or surgery for treatment of
peripheral arterial disease in patients with intermittent claudication (IC) or chronic limb-threatening
ischemia (CLTI). The differential effectiveness and safety of these treatments in subpopulations was
evaluated, as was cost effectiveness.

3.1.2 Key Questions

1. In adults with intermittent claudication (IC) due to atherosclerotic lower limb peripheral
arterial disease:

a. What is the effectiveness of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?

b. What is the comparative safety of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?

c. Isthere differential harm or benefit of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery based on specific patient
characteristics or subgroups (e.g., sex, age, diabetes, comorbidities)?

d. What is the cost-effectiveness of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?

2. In adults with chronic limb threatening ischemia (CLTI) due to atherosclerotic lower limb
peripheral arterial disease:

a. What is the effectiveness of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?

b. What is the comparative safety of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?

c. Isthere differential harm or benefit of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery based on specific patient
characteristics or subgroups (e.g., sex, age, diabetes, comorbidities)?

d. What is the cost-effectiveness of balloon angioplasty and stenting compared with
conservative care (including medical therapy) and surgery?

3.1.3 Inclusion/Exclusion Criteria

The scope of this report and final key questions were refined based on input from clinical experts.
Clinical expert input was sought to confirm critical outcomes on which to focus. Draft Key Questions and
PICOTS scope were published on the HCA website for public comment. None were received. See Table 13
below for inclusion and exclusion criteria.
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Table 13. Summary of inclusion and exclusion criteria

Component \ Inclusion Exclusion

Population Adults with symptomatic lower limb PAD with IC e Patients < 18 years old

or CLTI due to atherosclerosis undergoing initial e Asymptomatic patients

treatment for PAD (i.e., treatment of de novo e Patients with acute limb ischemia

obstruction) (includes aortoiliac, infrainguinal e Patients with claudication due to isolated

femoropopliteal segments) infrapopliteal PAD (e.g., anterior tibial, posterior
tibial or peroneal) artery disease

Special populations/stratification o Thromboangiitis obliterans, also known as

By general arterial segment, age, sex, PAD Buerger disease

classification/severity, comorbidities (e.g., e Patients for whom endovascular treatments

diabetes, renal disease) would be contraindicated

e Patients with nonatherosclerotic causes of lower
extremity arterial disease (e.g., vasculitis,
fibromuscular dysplasia, physiological entrapment
syndromes, cystic adventitial disease, vascular
trauma)

e Patients undergoing additional re-vascularization
procedures (e.g., due to restenosis or failed
endovascular treatment)

o [solated small vessel arterial
disease/microangiopathy

e Patients undergoing treatment for venous
pathologies of the lower limb

e Patients with non-viable limb

e Patients with aneurysms

e Patients needing primary or salvage therapy for
aorto-iliac lesions
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Component ‘ Inclusion Exclusion

Intervention | e FDA-approved PTA devices (uncoated balloon e Endovascular cryoplasty

and drug-coated) or in Phase Il trials e Intervention to prevent progression of

e FDA-approved endovascular stents — (bare claudication to chronic limb-threatening ischemia
metal or drug-eluting/coated) or in Phase IlI e Atherectomy (alone or in combination with PTA
trials) or stenting)

e Non-FDA approved stents or balloons (unless in
Phase lll trials)

e Comparisons of different types of
stents/balloons/devices with each other

o Novel devices or applications

o Hybrid revascularization — (combination of
endovascular procedures with bypass grafting)

e Thrombolysis

e Shockwave, intravascular lithotripsy

e Brachytherapy as an adjunct to the endovascular
treatment

e Intravascular Ultrasound

e Endovascular denervation as an adjunct to
percutaneous vascular intervention

e Comparisons of medications for PAD treatment

e Comparisons of post-revascularization therapies
(e.g., comparison of antiplatelet therapies)

e Interventions in patients who have already had an
endovascular intervention (re-intervention)

e Comparisons of treatment approaches
(transradial vs. transfemoral access for peripheral
vascular interventions)

e Exercise after endovascular treatment
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Component ‘ Inclusion Exclusion

Comparator e Conservative treatment (e.g., exercise, e Endovascular cryoplasty
lifestyle changes, medical therapy), guideline- e Atherectomy
directed medical therapy e Comparison of angioplasty with stenting
e Surgery (artery bypass grafting) e Comparisons of different types of

stents/balloons/devices with each other
(including comparison of stent sizes, comparisons
of different drug coating/elution drugs,
comparison of self-expanding vs. balloon
expanded stents, etc.)

e Comparison of DEB with uncoated/plain balloon

e Comparison of BMS with DES

o Hybrid revascularization (e.g., combination of
endovascular procedures with bypass grafting)

e Atherectomy assisted procedures/as an adjunct
to PTA or stenting

e Angiosome-directed endovascular therapy

e Adjunctive treatments, (e.g., excimer laser
atherectomy with adjunctive PTA) versus PTA
alone; or with stenting versus stenting alone; use
of brachytherapy, endovascular denervation as
adjuncts to endovascular treatments)

e Lithotripsy

e Comparisons of surgical procedures or
approaches

e Comparisons of medications

e Comparisons of conservative management
methods
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Component ‘ Inclusion Exclusion

Outcomes Primary clinical outcomes e Non-validated measurement tools for symptoms
e Symptom improvement (e.g., pain) and function
e Functional improvement (e.g., walking e Composite outcomes
capacity/distance, activities of daily living) ¢ Intermediate outcomes, (e.g., patency, technical
Secondary outcomes success, technical failure)

e Quality of life
e Restenosis

Harms

e Reintervention

o Need for bypass surgery

e Amputation

e All-cause mortality

e Cardiovascular events (e.g., M, stroke)

e Major adverse limb events

e Thrombosis, embolization (distal)

e Access site Infection

e Bleeding/hematoma

e QOcclusion, stenosis

e Pharmacological, surgical, or procedural
complications, including serious adverse
events (e.g., vascular complications requiring
intervention)

e Stent/device fracture, loss, or structural
problems

e Procedure-related vessel perforation,
dissection, wall trauma, wall rupture

e Pseudoaneurysm, AV fistula formation

e Procedure/imaging related; contrast induced
harms (e.g., renal toxicity, renal failure);
radiation exposure

Economic

e Cost-effectiveness (e.g., cost per improved
outcome), cost-utility (e.g., cost per QALY,
ICER) outcomes

Timing e Any e None
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Component ‘ Inclusion Exclusion

Studies e RCTs for effectiveness and differential o NRSI for effectiveness

effectiveness questions o NRSI that do not control for confounding, use

e For safety: NRSI at low risk of bias having historic controls
concurrent controls, which evaluate and e Studies that randomize or report intervention and
appropriately control specific potential comparator by vessel versus patient level
confounding factors (e.g., age, smoking randomization
status) may be considered for inclusion if e Studies that do not provide diagnostic
they are designed specifically to evaluate information, documentation of occlusive arterial
safety related to rare outcomes or long-term disease and confirmed anatomic location of
safety or if adequate information on harms is significant disease (e.g., >50% occlusion)
not presented in RCTs. Preference will be e Studies that do not report on primary outcomes
given to well-conducted prospective studies. (symptoms, function, harms) for comparison of

e FDA SSED reports (if inadequate information intervention and comparators
from peer-reviewed publications) e RCTs of fewer than 40 patients

e Formal, full economic studies e NRSI of fewer than 200 patients

o Studies performed in the United States or e Case reports
Europe e Case series, single arm studies, pre-post studies

e Costing studies, partial economic analyses
Publication o Studies published in English in peer-reviewed e Abstracts, editorials, letters

journals or publicly available government e Duplicate publications of the same study do not
(e.g., FDA) reports report on different outcomes or follow-up

e For KQs 1d and 2d, full formal economic e Single reports from multicenter trials
analyses (e.g., cost-utility studies) published e White papers
in English in a peer-reviewed journal o Meeting abstracts, presentations, or proceedings
published after those represented in previous | e Narrative reviews
HTAs. e Articles identified as preliminary reports when

results are published in later versions
e Incomplete economic evaluations such as costing
studies

BMS = bare metal stent; CLTI = chronic limb-threatening ischemia; DCB = drug-coated balloon; DES = drug-eluting stent; FDA =
Food and Drug Administration; HTA = Health Technology Assessment; IC = intermittent claudication; ICER = incremental cost
effectiveness ratio; KQ = key question; MI = myocardial infarction; NRSI = nonrandomized study of intervention; PAD =
peripheral arterial disease; PTA= percutaneous transluminal angioplasty; QALY = quality adjusted life year; RCT= randomized
controlled trial; SOE = strength of evidence; SSED = Summary of Safety and Effectiveness Data.

3.1.4 Data Sources and Search Strategy

We searched electronic databases from inception to February 10, 2025 for trials related to
peripheral artery disease to identify publications evaluating the treatments of interest. A formal,
structured systematic search of the peer-reviewed literature was performed across several databases
including PubMed, the Cochrane Central Register of Controlled Trials, and the Cochrane Database of
Systematic Reviews (see Appendix B for full search strategy) to identify relevant peer-reviewed literature.
Given the paucity of NRSIs that met inclusion criteria, a targeted search for large registry studies or NRSIs
that focused on safety and rare harms was performed through May 3, 2025. Other sources were
searched, including ClinicalTrials.gov, ECRI Guidelines Trust, and Center for Reviews and Dissemination
Database, to identify pertinent clinical guidelines and previously performed assessments. We conducted
a comprehensive search on clinicaltrials.gov to identify relevant ongoing research trials. However, no
conclusive findings were obtained from the search. We also hand searched the reference lists of relevant
studies and the bibliographies of systematic reviews.
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The clinical studies included in this report were identified using the algorithm shown in Appendix A.
The process involves four stages. The first stage of the study selection process consisted of a
comprehensive electronic search and bibliography review. We then screened all possible relevant articles
using titles and abstracts in stage two. This was done by two individuals independently. Those articles
that met a set of a priori retrieval criteria were included for full-text review. We excluded conference
abstracts, non-English-language articles, duplicate publications that did not report different data or
follow-up times, white papers, narrative reviews, preliminary reports, and incomplete economic
evaluations. Any disagreement between screeners that were unresolved resulted in the article being
included for the next stage. Stage three involved retrieval of the full text articles remaining. The final
stage of the study selection algorithm consisted of the review and selection of those studies using a set
of a priori inclusion criteria, again, by two independent investigators. Discrepancies were resolved
through discussion and if necessary, adjudicated by a third investigator. See Figure 1 below for a flow
diagram of the search results. A list of excluded articles along with the reason for exclusion is available in
Appendix C. The remaining articles form the evidence base for this report.

Figure 1. Flow of studies diagram

SR
S
= Recordsidentified following de-
e duplication (n = 6,258):
= Hand searching (n = 22)
3
|
» | Recordsexcluded at title abstract
(n=6,112)
\d
E‘ Reports assessed for eligibility
s (n=1486)
et
(=]
(7]
» | Reports excluded at full text
(n=190)
SR
Identified by this re-review
= (n = 56 citations; 35 unique studies)
E - 20RCTs (41 publications)
E - B comparative NRSI for safety
- 9 formal economic analyses

NRSI = nonrandomized studies of interventions; RCT = randomized controlled trial
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3.1.5 Data Extraction

Reviewers extracted the following data from the clinical studies into evidence tables: study design,
setting, country, source of funding, sample size, inclusion and exclusion criteria, diagnosis and symptom
duration, PAD location and severity, study population characteristics, intervention and device details,
follow-up time, study outcomes and adverse events. Data from figures were estimated using Web Plot
Digitizer v5.1%® For economic studies, data related to sources used, economic parameters and
perspectives, results, and sensitivity analyses were abstracted. An attempt was made to reconcile
conflicting information among multiple reports presenting data from the same study. Data was verified
for accuracy and completeness by a second team member. Detailed study and patient characteristics and
results are available in Appendix F.

3.1.6 Quality Assessment: Risk of Bias (ROB), Overall Strength of Evidence (SOE), and QHES
evaluation

The method used by Aggregate Analytics, Inc. (AAl) for assessing the quality of evidence of individual
studies as well as the overall strength of evidence (SOE) are based on established methods for systematic
reviews. Included studies reporting on primary outcomes of interest were critically appraised
independently by two reviewers evaluating the methodological quality, study limitations and potential
for bias based on study design as well as factors which may bias studies using defined templates and pre-
specified criteria. Assessment of RCTs followed appropriate criteria®®® based on methods described in the
Cochrane Handbook for Systematic Reviews of Interventions® and guidance from the Agency for
Healthcare Research and Quality (AHRQ) Methods Guide for Effectiveness and Comparative Effectiveness
Reviews.* In keeping with the AHRQ methods, each study was given a final risk of bias rating of “low”,
“moderate”, or “high” as described below (Table 14). Discrepancies in ratings between reviewers were
resolved through discussion and consensus. Criteria are detailed in Appendix D.

Table 14. Criteria for grading the risk of bias (i.e., quality) of individual studies

Rating Description and Criteria

e Good quality study; study results generally considered valid

e Employed valid methods for selection, inclusion, and allocation of patients to treatment; report
similar baseline characteristics/key risk factors for testing groups being compared; clearly

Low describe attrition and have low attrition; use appropriate means for preventing bias (e.g.,
blinded outcomes assessment); and use appropriate analytic methods (e.g., intention-to-treat
analysis); full reporting on pre-specified outcomes.

e For studies of testing, pre-specification of thresholds for a positive test,

e Fair quality study; study is susceptible to some bias but not enough to necessarily invalidate
results

Moderate | ¢ May not meet all criteria for good quality, but no flaw is likely to cause major bias; the study
may be missing information making it difficult to assess limitations and potential problems

e This category is broad; studies with this rating will vary in strengths and weaknesses; some fair-
quality studies are likely to be valid, while others may be only possibly valid
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Rating Description and Criteria

e Poor quality study; significant flaws that imply biases of various kinds that may invalidate
results; the study contains “fatal flaws” in design, analysis, or reporting; large amounts of
missing information; discrepancies in reporting or serious problems with intervention or test
delivery

e Study results are at least as likely to reflect flaws in the study design or execution as the true
difference between the compared interventions

e Considered to be less reliable than higher quality studies when synthesizing the evidence,
particularly if discrepancies between studies are present

High

Economic studies were evaluated according to The Quality of Health Economic Studies (QHES)
instrument developed by Ofman et al.’? in conjunction with consideration of epidemiologic principles
that may impact findings.

Based on these quality criteria, each comparative study chosen for inclusion for a Key Question was
given a risk of bias (ROB) (or QHES) rating; details of each rating are available in Appendix E.

SOE was assessed by two researchers following the principles for adapting GRADE (Grades of
Recommendation Assessment, Development and Evaluation) as outlined by the Agency for Healthcare
Research and Quality (AHRQ).*753%4 The SOE was based on the highest quality evidence available for the
primary outcomes.

In determining the strength of body of evidence regarding a given outcome, the following domains
were considered:

e Risk of bias: the extent to which the included studies have protection against bias

e Consistency: the degree to which the included studies report results that are similar in terms of
effect sizes, range, and variability.

e Directness: describes whether the evidence is directly related to patient health outcomes or
comparisons of interventions are direct (head-to-head).

e Precision: describes the level of certainty surrounding the effect estimates.

e Publication or reporting bias: is considered when there is concern of selective publishing or
selective reporting. Concordance between trial protocols and published results and review of
trial registries may provide information to evaluate reporting/publication bias. This may be
challenging. It is difficult to assess small sample effects when there are <10 RCTS.

Bodies of evidence consisting of RCTs are initially considered High SOE. In general, the GRADE and
AHRQ methodologies initially consider nonrandomized studies as Low SOE as such studies typically are at
higher risk of bias due to lack of randomization and inability of investigators to control for critical
confounding factors. The SOE could be downgraded based on the limitations described above. There are
also situations where studies (particularly observational studies) could be upgraded if the study had
large magnitude of effect (strength of association) or if a dose-response relationship is identified and
there are no downgrades for the primary domains listed above and confounding is not a concern.
Publication and reporting bias are difficult to assess, particularly with fewer than 10 RCTs and for
observational studies.!®32 Publication bias was unknown in all studies and thus this domain was
eliminated from the strength of evidence tables. The final SOE was assigned an overall grade of high,
moderate, low, or insufficient, which are defined as follows:
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e High - Very confident that effect size estimates lie close to the true effect for this outcome;
there are few or no deficiencies in the body of evidence; we believe the findings are stable.

e Moderate — Moderately confident that effect size estimates lie close to the true effect for this
outcome; some deficiencies in the body of evidence; we believe the findings are likely to be
stable, but some doubt remains.

e Low — Limited confidence that effect size estimates lie close to the true effect for this outcome;
major or numerous deficiencies in the body of evidence; we believe that additional evidence is
needed before concluding that findings are stable or that the estimate is close to the true effect.

e Insufficient — We have no evidence, are unable to estimate an effect or have no confidence in
the effect estimate for this outcome; OR no available evidence or the body of evidence has
unacceptable efficiencies precluding judgment.

Where there was no evidence that met the inclusion criteria, it is listed as “no evidence”.

Assessing the SOE for studies performing subgroup analysis for evaluation of differential
effectiveness or safety requires additional considerations discussed below. Methods for determining the
overall quality (strength) of evidence related to economic studies have not been reported, thus the
overall strength of evidence for outcomes reported in Key Questions 1d and 2d was not assessed.

3.1.7 Analysis

Evidence was summarized qualitatively and quantitatively. Risk ratio (RR) and 95% confidence
intervals (Cl) were used for dichotomous outcomes to evaluate the presence of an association between
testing and the outcome. For continuous variables, mean differences (MD) and associated 95% Cls were
calculated if the outcomes were reported using the same scale; a standardized mean difference (SMD)
was used if the scales were different. Where effect estimates that were adjusted for confounding were
reported by study authors, they were preferred and reported.

Pairwise meta-analyses were conducted to obtain more precise effect estimates for evaluating
comparative effectiveness and safety of percutaneous angioplasty and stenting compared with
conservative care or surgery for treatment of PAD in patients with IC or CLTI. To determine the
appropriateness of meta-analysis, we considered clinical and methodological diversity and assessed
statistical heterogeneity. Statistical heterogeneity among the studies was assessed using Cochran’s y2
test and the |2 statistic.®®

A random effects meta-analysis using the profile likelihood method®® was performed to combine the
included randomized trials. All analyses were stratified by the pre-specified follow-up duration categories
(e.g., 3 months, 6 months, 1-2 years, and =5 years). Additionally, sensitivity analyses were conducted by
excluding outlying studies or studies rated high risk of bias. Pooled effect sizes of all included studies at
the longest follow-up time were also estimated.

For continuous outcomes, MD was the effect measure for function and quality of life (QoL) outcomes
when reported using the same scale. One study (Nylaende 2007)'*!? reported QoL physical scores in a
different scale (0-10) and was rescaled to 0-100. For function, SMD was the effect measure when
different scales were used (e.g., pooling maximum walking distance [MWD] and maximum walking time,
or pooling IC distance [ICD] and IC time). However, we also pooled data separately for MWD and ICD,
using the original scales and reported MDs. For both MD and SMD, adjusted mean difference from the
analysis of covariance or other appropriate regression models was used if available, followed by
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difference in follow-up scores and change scores. Pooled relative risks (RR) were estimated for binary
outcomes including revascularization, MI, mortality, clinical improvement, amputation and TIA or stroke.

For analyses with at least 10 trials that were sufficiently homogeneous with regard to populations,
interventions, and outcomes, small study effects were planned to be evaluated using funnel plots and
the Egger test. No meta-analysis had at least 10 studies.

All meta-analyses were conducted using Stata/SE 16.1 (StataCorp, College Station, TX), and all results
were provided with 95% confidence intervals.

We classified the magnitude of effects for continuous measures of pain and function using the same
system as in prior AHRQ reviews on pain?°*137.138 (Appendix K, Table K-1) to facilitate interpretation of
results across trials and interventions by providing a level of consistency and objective benchmarks for
comparison. Effects below the threshold for small were categorized as no effect. For this classification of
effect size a small effect may be below some proposed thresholds for minimum clinically important
differences for some measures, however values for minimum clinically important difference vary based
on populations and methods used to determine them. The MDs for effect represent average effects
across patients. When MWD and ICD were reported as a MD (as opposed to an SMD), the magnitude of
effect was considered unknown unless provided by the author. Where possible, we reported on the
proportion of patients meeting thresholds for clinically important differences (e.g., >30% pain relief).
Outcomes are detailed in the evidence tables in the appendices and/or the body of the report.

To evaluate differential efficacy and safety (heterogeneity of effect, interaction), we focused on RCTs
as they have the least potential for bias and confounding thus allowing for causal inference. Further, only
RCTs that formally tested for interaction between subgroups were considered. SOE for these studies is
based on consideration of the overall study risk of bias (study quality) as well as whether subgroup
variables and analyses were specified a priori, the hypothesized impact of a subgroup on the
outcome/effect and sample size as evaluation of interaction requires greater sample size. Such analyses
should be interpreted cautiously and consider the biologic plausibility of differential efficacy or safety.
Such analyses are generally considered hypothesis generating, and additional confirmatory evidence
should be sought. 14144

4 Results

4.1 Number of Studies Retained and Overview

From 6,256 citations identified from electronic database searches, hand searching and bibliography
review of included studies, a total of 20 RCTs (in 41 publications)>*317:20-
24,33,40,44,45,47,53,59,62,73,75,76,79,81,82,87,88,90,97,98,105,106,110-112,118,122,142,149,151,155-158 met our inclusion Criteria. Table
15 below provides an overview of these studies by treatments compared and provides information on
the funding source and risk of bias. Four trials (20%) were assessed as low risk of bias,*?*
24,44,45,47,53,62,75,81,82,142 13 trials (65%) as moderate risk Of bias’13,17,20,21,40,59,76,87,88,90,105,106,110-112,122,149,151,155-158
and three trials (15%) as high risk of bias.3*737997.98118 Detailed data abstraction tables containing patient
and study characteristics for these trials are in Appendix F, and risk of bias determinations are in
Appendix E.

Eleven RCTS (In 22 publicatiOnS)33,44,45,47,59,62,75,76,81,82,87,88,90,105,106,110»112,118,142,155,156 compared ba”oon
angioplasty or stenting to conservative care (Key Question 1). All studies enrolled participants with mild
to moderate (primarily) IC. In most trials (6 RCTs), the anatomical location of the index lesion varied
across participants and included the superficial femoral, femoropopliteal, iliac, or aortoiliac
arteries.334447.75,112,118 142,155 | the remaining trials, lesions were restricted to the femoropopliteal artery
(2 RCTs),5987:8890 the gortoiliac artery (1 RCT),%>1% the superficial femoral artery (1 RCT),%%8282 or the iliac
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artery (1 RCT).”® Most patients were male with mean ages ranging from 62 to 71 years and a large
proportion were current smokers. More detailed summaries of patient populations are provided in the
results sections below.

Nine RCTs (in 19 publications)®1317:20-24,40,53,73,79,97,98,122,149,151,157,158 compared angioplasty or stenting to
bypass graft (Key Question 2). All studies enrolled patients with chronic limb threatening ischemia (CLTI)
or severe (primarily) IC. Most trials (6 RCTs) enrolled patients with superficial femoral lesions (primarily
occlusions) onlyl740.73.79.97,98,122,149,151 gnq one each enrolled patients with occlusions or stenoses located
in the femoropopliteal artery?®?! and a mix of the iliac and femoropopliteal arteries.’>*>"158 The |ast trial
only stated that the lesions were infrainguinal 322243 Most patients were males aged 62 to 72 years and
many were current smokers (range, 36% to 79%). More detailed summaries of patient populations are
provided in the results sections below.

We also included six comparative NRSIs (database studies) for safety for Key Question 2.%1927.80.128,139
No NRSIs that met inclusion criteria were identified for Key Question 1. Two NRSIs>'?® compared stenting
versus bypass and four!®?7:8013% compared any angioplasty versus bypass. One NRSI was rated moderate
risk of bias;® the remainder were all assessed as high risk of bias. All NRSIs reported no funding.

Additionally, nine formal economic analyses?%37:5389123,141,146,148,150 \yare included (Table 16): three
each were conducted in the United Kingdom,?>>3%% and in the Netherlands,*%181%0 two in the United
States,*?>1% and one in Sweden.3” Seven studies compared BA with or without stenting with some form
of conservative care in patients with |C37/89123,141,146148,150 50 d two compared BA versus bypass in patients
with CLTI.2%>3 Most were assessed as good quality (7 studies),?%°389123,141,148.150 5ne was fair quality,®” and
one U.S.-based study was poor quality.1#®
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Table 15. Overview of RCTs for effectiveness and safety

Key Question Comparisons

RCTs (publications)

Funding : Number RCTs (Publications)

Vs. BA vs. MT 1 (2)15>156 Other: 1 (2)¥>1%6 Moderate: 1 (2)155156
Conservative Stent vs. MT 4 (8)62,81,82,105,106,110-112 Industry: 1 (2)111,112 Low: 1 (3)62,81,82
Care Other: 3 (6)62,81,82,105,106,110 Moderate: 3 (5)105,106,110-112
BA vs. SET 2 (533878890118 Other: 2 (5)3387.8890.118 Moderate: 1 (3)8788%
High: 1 (2)33118
Stent vs. SET 3 (5)4476,105,106,142 Other: 2 (3)76:105106 Low: 1 (2)%+142
NR: 1 (2)%142 Moderate: 2(3)76105:106
BA + SET vs. SET 2 (4)°287,88,%0 Other: 2 (4)5987,:88,90 Moderate: 2 (4)3987889
Stent + SET vs. SET 1 (3)%4775 Other: 1 (3)%4775 Low: 1 (3)%54775
Total" 11 Industry: 1 (2)11+112 Low: 3 (8)*44547.62758182142 Mo(derate: 7
(22)33,44.4547,59,62,75,76,81,8287.88,90,  Other: 9 (12)59,76/87,88,30,105,106,110-112,155,156 Hjghy: 1
105,106,110-112,118,142,155,156 (18)334547,59,6275,76,81,82,87,88,90,105,106,110,118,155,156 (133,118
NR: 1 (2)44,142
Vs. Bypass BA vs. Bypass 3 (9)313:22:24,53,149,157,158 Other: 3 (9)31322:24,53,149,157,158 Low: 1 (5)3222453
Moderate: 2 (4)!3149.157,158
Stent vs. Bypass 6 (10)17,20,21,40,73,79,97,98,122,151 |ndustryf: 3 (7)20,21,73,97,98,122,151 I\/Ioderate: 4 (6)17’20’21'40’122'151
Other: 1 (1) High: 2 (4)737997.%8
NR: 2 (2)%07°
Total 9 (19)3,13,17,20- Industry*: 3 (7)20,21,73,97,98,122,151 Low: 1 (5)3,22,24,53
24,40,53,73,79,97,98,122,149,151,157,158 Other: 4 (10)>13,17,22-24,53,149,157,158 Moderate: 6 (10)!3/17,20,21,40,122,149,151,157,158
NR: 2 (2)407° High: 2 (4)737997.98

All RCTs Total

20 (41)3,13,17,20-
24,33,40,44,45,47,53,59,62,73,75,76,79,81,82,

87,88,90,97,98,105,106,110-

112,118,122,142,149,151,155-158

Industry: 4 (9)202173,97,98,111,112,122,151

Other: 13 (28)31317.2-
24,33,45,47,53,59,62,75,76,81,82,87,88,90,105,106,110,118,149,15

5-158

NR: 3 (4)40,44,79,142

Low: 4 (13);322-24,44,4547,53,62,75,81,82,142

Moderate: 13;
(22)13,17,20,21,40,59,76,87,88,90,105,106,110-

112,122,149,151,155-158

ngh 3 (6)33,73,79,97,98,118

BA = balloon angioplasty; MT = medical therapy; NR = not reported; PTA = percutaneous angioplasty; RCT = randomized controlled trial; ROB = risk of bias; SET = supervised
exercise therapy; SET = supervised exercise therapy.
* Some RCTs included for multiple comparisons.

tIn 1 trial (2 publications) no funding was reported but authors indicate industry COls.
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Table 16. Overview of economic studies

Key Question
ya Comparisons Econ studies (publications)

Funding : Number Econ

Studies (Publications)

Vs. Conservative Care EVT vs. SET 6 (6)3%123,141,146,148,150 Non-industry: 2 (2)3%150 Range, 39/100 to
MiXed: 1 (1)123 84/10089,123,141,146,148,150
None: 2 (2)141.146
NR: 1 (1)1
EVT vs. MT 3 (3)37:123,146 Mixed: 2 (2)37123 Range, 39/100 to 75/10037:123,146
None: 1 (1)
Total: 7 (7)37,89/123,141,146,148,150 Non-industry: 2 (2)3%150 Range, 39/100 to
Mixed: 2 (2)37,123 84/10037,89,123,141,146,148,150
None: 2 (2)141,146
NR: 1 (1)48
Vs. Bypass EVT vs. Bypass (Total) 2 (2)?%%3 Mixed: 2 (2)2%3 89/100%%%3

A" Econ Studies 9 (9)22,37,53,89,123,141,146,148,150

Non-industry: 2 (2)3%:150
Mixed: 4 (4)22,37,53,123

None: 2 (2)141146

Range, 39/100 to
89/10022,37,53,89,123,141,146,148,150

NR: 1 (1)48
EVT = endovascular therapy; MT = medical therapy; NR = not reported; PTA = percutaneous angioplasty; SET = supervised exercise therapy.
Sections titled “Any PTA” include both balloon angioplasty and stenting
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4.2 Key Question 1: Balloon Angioplasty and Stenting versus Conservative Care
for Patients with Intermittent Claudication

Included trials of endovascular treatments were primarily of BA with selective stenting, with fewer
trials of BA alone or stenting alone. Where there were distinct findings by intervention type, we reported
them. In general, if findings across these intervention types were similar, we refer to them collectively as
endovascular therapy (EVT) and note instances where results differ by type of treatment.

The specific device used was not well reported in the trials. Table 17 below provides an overview of
devices used in the trials that compared EVT with conservative care.

Table 17. Devices used across trials that compared endovascular therapy to conservative therapy

Intervention Study Primary procedure Type(s) Brands
Comparator
EVT vs. MT Whyman, 1996; BA only POBA NR
Whyman, 1997
Stent vs. MT | Nylaende, 20073; PTA with selective Unclear NR
Nylaende, 2007b stent” (% NR)
Lindgren, 2017 Primary stent BA'; self-expanding NR
BMS?*
Murphy, 2012; Murphy, Primary stent BA; self-expanding BMS | NR
2015 (CLEVER) or balloon-expanded
stent® (% NR)
Nordanstig, 2014 PTA with selective Unclear NR
stent (% NR)
EVT vs. SET Creasy, 1990; Perkins, PTA only POBA™ NR
1996
Mazari, 2010; Mazari, PTA only BA* NR
2012; Mazari, 2017%"
EVT + SET Mazari, 2010; Mazari, PTA only BA* NR
vs. SET 2012; Mazari, 2017""
Greenhalg, 2008 PTA with selective POBA™ NR
stent (0%)*
Stent vs. SET | Murphy, 2012; Murphy, Primary stent BA; self-expanding BMS | NR

2015 (CLEVER)

or balloon-expanded
stent® (% NR)

Spronk, 2009; Fakhry,
2013 (Ch. 5) (CETAC)

PTA with selective
stent (59%)

POBA; self-expanding
BMS

POBA: PowerFlex®
(Cordis), Opta-Pro®
(Cordis)

Stent: Luminexx®
(Bard), SMART®
(Cordis), Absolute®

(Abbott)
Koelemay, 2022 (SUPER) | PTA with selective Unclear? NR
stent (75%)
Stent + SET Fakhry, 2015 (Ch. 7); PTA with selective Unclear* NR
vs. SET Klaphake, 2022 (ERASE) stent (62%)

BA = balloon angioplasty; BMS = bare metal stent; EVT = endovascular therapy; MT = medical therapy; NR = not reported; POBA
= plain old balloon angioplasty; PTA = percutaneous transluminal angioplasty; SET = supervised exercise therapy.

* Authors do not explicitly report how many patients received stent. They state that they performed primary stenting for iliac
occlusions and selective stenting for iliac stenosis; it is assumed therefore that more patients received stents than did not.
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t Authors report that heparin was administered intra-arterially.

¥ Type not further detailed. Trial interventionists were allowed to use their preferred techniques and equipment for treatment.
§ Authors do not indicate any information drug coating. However, the protocol indicates that an allergy to stainless steel or
nitinol will lead to exclusion from the trial.

** Authors report that heparin was administered intra-arterially.

11+ The Mazari trial reported under angioplasty vs. SET and angioplasty + SET vs. SET is the same trial; patients were randomized
to one of three groups: angioplasty alone, SET alone, or combination angioplasty + SET.

11 Greenhalg 2008 published data on two separate trials with identical methodologies, except for one trial recruiting patients
femoropopliteal lesions and the other to aortoiliac lesions. The aoroiliac trial does not meet our inclusion criteria due to the
sample size being too small. The study design for both trials allow for selective stent placement if there was unsatisfactory
improvement after plain angioplasty. Authors report that no patients in the femoropopliteal trial received selective stents,
except for two patients that were also included in the aortoiliac trial, and that stents were placed in the aortoiliac lesions

4.2.1 Efficacy and Effectiveness

4.2.1.1 Balloon Angioplasty (BA) or Stenting versus Medical Therapy (MT)

4.2.1.1.1 Description of Included Studies

Five RCTs (across 11 publications, N=444) compared EVT (i.e., BA with or without selective stenting
or primary stenting) with medical therapy (MT) for the treatment of patients with 1C.52:81,82:105106,110-
112,155,156 One trial’®>1% had a third treatment arm and randomized patients to a supervised exercise
therapy group; see Section 4.2.1.2 for data on that comparison. Study and patient characteristics are
summarized below; see Table 18 for further details. All trials performed baseline imaging (e.g., duplex
ultrasonography, magnetic resonance angiography, computed tomography angiography, or catheter
angiography) to determine lesions suitable for intervention and follow-up imaging at regular assessment
intervals. Further information regarding device specifics can be found in Appendix L.

One trial (N=62)*>'%¢ evaluated BA alone for the treatment of IC in patients (82% male, mean age 62
years) with iliac (24%) or femoral (76%) artery disease. MT included advice on smoking cessation and
exercise as well as a prescription for low-dose aspirin. Patients were encouraged to walk as far and as
frequently as possible, limited only by the onset of pain. This trial was conducted in Scotland, received
government funding, and was rated as having moderate risk of bias.

Four trials (N=382) evaluated stenting.6*81,82:105106,110-112 Ty g trjg|s628182.105106 harformed primary
stenting; one employed self-expanding bare metal stents (BMS)®22#2 and the other!®% ysed both self-
expanding and balloon-expanded BMS stents. A third trial*'*!'? performed primary stenting for iliac
occlusion and selective stenting for iliac stenosis and the fourth trial*'° employed BA with selective
stenting; neither trial provided details on type of devices used. The use of drug-eluting stents (DES) or
drug-coated balloons (DCB) was not reported but two trials®*882111112 gdministered intravenous heparin
before crossing the lesion. Of note, one trial performed EVTs outside the scope of our review (i.e., other
than BA and stenting).'° We contacted the authors for data pertaining to only our interventions of
interest but did not receive a response; therefore, we used data from a 2018 Cochrane review by Fakhry
et al.*® which did gain access to this data. All patients randomized to MT received advise on home-based
exercise, walking, and pharmacological management.5281,82,105106,110-112 1, addijtion, three trials also
incorporated advice on smoking cessation.®%8182105106,11L112 Tha mean or median patient age ranged
from 64 to 71 years and most patients were male (range, 50% to 71%). Lesion location varied across the
trials: aortoiliac (1 RCT),1%>1% syperficial femoral artery (SFA) (1 RCT)®28182 and mixed aortoiliac or
femoropopliteal lesions (2 RCTs).11%112 Most trials excluded patients with prior treatment to the target
lesion. All patients were diagnosed with primarily mild to moderate IC, though some patients had more
severe symptoms. Two trials®>882110 were conducted in Sweden and one each in Norway!'*!1? and the
U.S.195:206 Tyyo trials®281:82:105106 racejved funding from a mix of industry and non-industry, one'*12 from
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industry, and one!'® from non-industry sources. One trial was rated low risk of bias®*8#2 and the
remaining trials were moderate risk of bias.
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Table 18. Randomized controlled trials that compared angioplasty and/or stenting to medical therapy

Li ,2017;
Study, Year Whyman, 1996; Nylaende, 2007a; Nordanstig, 2014 L::gg:: 2218' Murphy, 2012; Murphy,
Whyman, 1997 Nylande, 2007b [IRONIC] Gunnarsson, 2023 2015
Number Randomized 62 56 158 100 68
. BA with selective stent; . . ' . .
Revascularization POBA . BA with selective stent Primary stent Primary stent
Primary stent
Smoking cessation Instruction to walk at least
. & L Home-based exercise Instructions on regular 3 x/week (5 ideal)
Advice on home-based exercise

Medical Therapy

smoking and
exercise, low-

training and education,
nutritional advice,

training, cardiovascular
risk management,
pharmacologic

exercise, pedometer,
smoking cessation,
pharmacologic

increasing time as much as

possible, diet and exercise

advice, smoking cessation,

and/or balloon)

dose aspirin pharmacologic .
management management management pharmacologic
management
1 year: 6%
Crossover (%) (MT to 6 mos.: 0% 1year: 4% 6 mos.: 0%
endovascular) 1year: 9% 2 years: 7% NR 2 years: 13% 1.5 years: 5%
5 years: 27%
Males (%) 82% 55% 50% 53% 71%
Age, years; mean (SD) 62 (NR) Median 69 (NR) 68 (NR) 71 (NR) 64 (NR)
Diagnosis IC IC IC IC IC
TASC Classification NR NR NR Inclusion: A, B, or C NR
Rutherford Classification NR NR NR NR NR
Other Severity NR Mild to Moderate NR Inclusion: Fontaine 1B Moderate to severe
Mixed (iliac: Mixed (aortoiliac: 17.9%; Mixed (Aortoiliac and
Location 24%; femoral: femoropopliteal: 1.8%; | femoropopliteal arterial SFA Aortoiliac
76%) combined: 80.4% segments; % NR)
. Inclusion: 21 . . .

Symptom duration month Inclusion: 23 months Inclusion: >6 months Inclusion: >6 months NR
Diabetes (%) 8% 17% NR NR 26%
Hyperlipidemia (%) NR 86% NR NR NR
Renal disease (%) NR NR NR NR NR
Prior Ml (%) NR NR NR NR 27%*
Prior treatment in target . . Prior stent: 0% Revascularization: 6%*
lesion (%) : 0% (exclusion) 0% (exclusion) NR (exclusion) Open surgery: 4%°
Current smoker (%) 50% 68% NR 19% 52%
Drug type (in stent None None™ NR None™ NR
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Li ,2017;
Study, Year Whyman, 1996; Nylaende, 20073; Nordanstig, 2014 L:::::Z: 2218' Murphy, 2012; Murphy,
Whyman, 1997 Nylande, 2007b [IRONIC] Gunnarsson, 2023 2015
Stent (%) 0% NR* NR 100% 100%
Number of stents; mean NR NR NR NR 18(1.2)
(SD)
Concomitant Medical
therapies/usual medical MT per protocol MT per protocol MT per protocol MT per protocol MT per protocol
therapy

Aspirin (160mg) or

clopidogrel (75 mg), Cilostazol (100 mg); post-

Post-trfaatment low-dose aspirin statins (dose NR), and cilostazol (100 meg) Asp.irin (75mg) or or.)era.tive ant?iplate.let
therapies (dose NR) N . clopidogrel (75mg) medication at discretion of
individualized oberator
hypertension treatment P
Country Scotland Norway Sweden Sweden USA
Funding Government Industry Foundation Government, Industry Government, Industry
Risk of Bias Moderate Moderate Moderate Low Moderate

BA = balloon angioplasty; IC = intermittent claudication; Ml = myocardial infarction; MT = medical therapy; NR = not reported; POBA = plain old balloon angioplasty; SD = standard
deviation; SFA = superficial femoral artery; TASC = TransAtlantic Inter-Society Consensus.

* We reached out to authors to attempt to get data in just the invasive treatment patients that received revascularization, but did not hear back. Information abstracted from
Fakhry 2018 Cochrane Review.*3

T Patients in this group were randomized to an invasive treatment group. These data only pertain to the patients that received revascularization treatments.

¥ Heterogeneity across groups. Murphy, 2012 reports 22% vs. 32% with prior M.

§ Unclear if in target lesion.

** Intravenous heparin administered before crossing the lesion.

T+ Authors report that Arterial stenting was not routinely used in the department at the time of this study.

¥ Iliac occlusions were treated with primary stenting. lliac stenoses were selectively stented if the result after PTA seemed unsatisfactory: residual stenosis >30% or sluggish
blood flow due to dissection or residual pressure gradient >10 mmHg.
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4.2.1.1.2 Detailed Analysis

42.1.1.2.1 Symptoms

Across two trials (in 4 publications) stenting (selective and primary) was associated with a
large improvement in patient symptoms compared with MT across different validated measures—visual
analog scale (VAS) pain in one trial’"'2 and Walking Impairment Questionnaire (WIQ) pain severity and
Peripheral Artery Questionnaire (PAQ) symptoms scale in the other trial’®>'%—over 3 months to 2 years
follow-up, with the exception of PAQ symptoms at 1.5 years!%® which showed a moderate improvement
with stenting (Table 19). The estimates for the WIQ and PAQ were imprecise.

105,106,111,112

Table 19. Symptom improvement from validated outcome measures: Stenting versus MT

Author, Outcome Measure” Timing N  Stenting vs. MT
Intervention MD (95% CI)

Nylaende 2007 VAS pain (0-10) 3 months | 56 | -4.2 (-5.35 to -3.05)
BA with selective VAS pain (0-10) 1 year 56 | -4.6 (-7.15 to -2.05)
stenting (%NR) VAS pain (0-10) 2 years 48 | -2.4 (-3.73 to0 -1.07)
Murphy 2012, WIQ pain severity (0-100) | 6 months | 61 | MD in change scores 24.1 (1.64 to 46.57)
2015 WIQ pain severity (0-100) | 1.5 years | 47 | MD in change scores 30.6 (11.20 to 50.00)

. . PAQ symptoms (0-100) 6 months | 61 | MD in change scores 28.2 (16.92 to 39.48)
Primary stenting

PAQ symptoms (0-100) 1.5 years | 46 | MD in change scores 15.7 (3.10 to 28.30)

BA = balloon angioplasty; Cl = confidence interval; MD = mean difference; MT = medical therapy; NR = not reported; PAQ =
Peripheral Artery Questionnaire; VAS = visual analog scale; WIQ = Walking Impairment Questionnaire;
*For VAS pain, a lower score is better. For WIQ and PAQ, a higher score is better.

4.2.1.1.2.2 Function

One trial (N=53)>1%¢ defined significant improvement as the ability to walk the maximum distance
(667 meters) on the treadmill without claudication pain. BA alone was associated with a large increase in
the likelihood of walking the maximum distance without claudication pain compared with MT at 6
months (69.2% vs. 22.2%, RR 3.02, 95% Cl 1.47 to 6.60)**° but not at 2 years (46.2% vs. 25.9%, RR 1.78,
95% Cl 0.83 to 3.81).1%° Patients in both treatment groups had a similar likelihood of being able to walk
the maximum distance on the treadmill (without or without pain) at 6 months (69.2% vs. 48.1%, RR 1.44,
95% Cl1 0.90 to 2.30)**° and 2 years (57.7% vs. 48.1%, RR 1.20, 95% Cl 0.72 to 2.00).%°® A second trial
(N=92)® found primary stenting associated with a large increase in the likelihood of reaching the
maximum walking distance of 1000 meters on the treadmill test by 2 years (37.8% vs. 12.8%, RR 2.96,
95% Cl 1.28 to 6.83); authors did not indicate whether this was pain-free or with claudication pain.

Four trials (in 6 publications) that evaluated BA alone (1 RCT)*>¢ or angioplasty with selective or
primary stenting (3 RCTs)10>106110.111 rapngorted intermittent claudication distance (ICD), which was the
distance (in meters) that a patient could walk on the treadmill prior to the onset of claudication pain.
Endovascular intervention was associated with a large improvement in ICD compared with MT at 3
months (1 RCT, N=56, SMD 1.14, 95% CI 0.57 to 1.71)""" and 6 months (2 RCTs, N=123, SMD 1.01, 95% ClI
0.48 to 1.54, 1’=0%),'%61>°> and a moderate improvement at 1 to 2 years (4 RCTs, N=282, SMD 0.58, 95% Cl
0.11 to 1.10, 12=62.3%) 105110111156 (Fjgyre 2). However, the pooled estimate at longest follow-up (1-2
years) showed substantial heterogeneity. Removal of one outlier trial*!! resulted in an attenuated effect
size (small improvement) favoring EVT and reduced heterogeneity (3 RCTs, N=234, SMD 0.43, 95% Cl
0.06 to 0.75, 1>=4.3%). It is unclear why the trial was an outlier. When the trials were stratified by type of
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endovascular intervention at longest follow-up, compared with MT, BA alone showed similar
improvement in ICD at 2 years in one small trial (N=62, SMD 0.12, 95% Cl -0.38 to 0.62)*° and stenting
was associated with a moderate improvement at 1-2 years across three trials (N=220, SMD 0.70, 95% Cl
0.28 to 1.27, 12=50.0%)0>11%111 (Appendix H, Figure H1). However, there are too few studies to stratify by
intervention type and assess modification by treatment. Analyses of ICD using the mean difference
rather than standardized mean difference showed similar patterns across the timepoints and at longest
follow-up. Mean differences in ICD between groups ranged from 91 meters to 495 meters when results
were statistically significant (Appendix H, Figures H2 and H3).

Figure 2. Intermittent claudication distance (meters): Endovascular intervention versus MT

Follow-up time Outcome

and Study Outcome Locaton Intervention duration BA N, Mean (SD) MT, N, Mean (SD) SMD (95% CI)

3 months

Nylaende 2007 ICO Al and FP(% NR BA w/ selective stent 3Imonths 28, 316.50 (249.40) 28, 96.60 (99.10) + 1.14(0.57,1.71)

Subgroup, PL (p= ., I' = 0.0%) - 1.14(057.1.71)

8 months

Whyman 1996 ICO femoral or FP(76%) or lac (24%) BA alone G months 30, 667.00 (376.95) 32, 172.00 (430.69; —fl—  1.21(0.66,1.75)

Murphy 2012 ICT aortoliac Primary stent 6months 41, 3.60 (4.20) 20,0.70(1.10) — 0.81(0.26, 1.37)

Subgroup, PL (p = 0.325, I' = 0.0%) - 101048, 159)

1-2 years

Whyman 1997 €0 fomoral of FP (76%) of ilac (24%) BA alone 2yoars  30,38300 (431.43) 3233300 (41586) =t 0.12(-0.38,0.62)

Nylaende 2007 ICD Al and FP(% NR BAw seloctive stent 2 yoars 26,435.00 (223.80) 22, 174.90 (171.80) il 127 (0.64, 1.89)

Murphy 2015 ICT aortodkac Primary stent 15years 32,3.00(4.50) 15, 0.90 (1.30) +—— 0.54 (-0.08, 1.17)

Nordanstig 2014 ico Al and FP(% NR Primary/selactive stont 1 yoar 49, 141,00 (229.00) 76, 50.00 (99.00) —— 0.56 (0.19, 0.92)

Subgroup, PL (p = 0.047, I' = 62.3%) - 0.58 (0.1, 1.10
T T

-1 0 1
Favors MT Favors BA

Note: the following are the same trial reported across different publications: (1) Whyman 1996 and 1997; (2) Murphy 2012 and

2015.

Al = aortoiliac; BA = balloon angioplasty; Cl = confidence interval; FP = femoropopliteal; ICD = intermittent claudication distance;
ICT = intermittent claudication time; MT = medical therapy; PL = profile likelihood; SD = standard deviation; SMD = standardized
mean difference.

Five trials (in 7 publications) that evaluated BA alone (1 RCT)'*>1%¢ and selective or primary stenting
(4 RCTs)82105106,110111 renorted maximum walking distance (MWD), which was variably defined. Two
trials?*?1> defined MWD as the distance that a patient could walk during the treadmill test before
needing to stop due to claudication pain and three trials simply referred to it as the absolute or
maximum walking distance on the treadmill test. Additionally, two trials®2!% set time and distance limits
for the treadmill test (10 or 20 minutes [667 or 1000 meters]) and it was noted that some patients could
have continued beyond those limits in one trial.}*? See Appendix K, Table K2 for more details on MWD
definitions and treadmill protocols.

Endovascular intervention in general was associated with a moderate improvement in MWD
compared with MT at 3 months (1 RCT, N=56, SMD 0.60, 95% CI 0.06 to 1.13),'!! a small improvement at
6 months (2 RCTs, N=123, SMD 0.49, 95% CI 0.05 to 0.93, 12=0%),1%®1%5 and a moderate improvement at 1
to 2 years (5 RCTs, N=374, SMD 0.60, 95% Cl 0.24 to 1.00, 1>=59.8%)8>10511011L156 (Figyre 3). When
stratified by type of endovascular procedure at longest follow-up, compared with MT, BA resulted in
similar improvement in MWD at 2 years in one small trial (N=62, SMD 0.18, 95% CI -0.32 to 0.68)'*® and
stenting was associated with a moderate improvement at 1 to 2 years across four trials (N=312, SMD
0.69, 95% Cl1 0.31 to 1.16, 1>=58.9%),8%105110.111 (Appendix H, Table H4). However, there are too few
studies to stratify by intervention type and assess modification by treatment. Analyses of MWD using the
mean difference rather than standardized mean difference showed similar patterns across the
timepoints and at longest follow-up. Mean differences between groups ranged from 124 meters to 284
meters when results were statistically significant (Appendix H, Figure H5 and H6).
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Figure 3. Maximum walking distance (meters): Endovascular intervention versus MT

Follow-up time Outcome
and Study Outcome Location Intervention duration BA, N, Mean (SD) MT, N, Mean (SD) SMD (95% CI)
3 months
Nylaende 2007 MWD  Aland FP(% NR) BAW! selective stent 3 months 28, 427.30 (207.30) 28, 303.40 (202.00) t 0.60 (0.06, 1.13)
Subgroup, PL(p = ., I' =0.0%) 0.60 (0.08, 1.13)
6 months
Whyman 1998 MWD femoral or FP(76%) or llac (24%) BA alone G months 30, 667.00 (331.88) 32, 519.50 (396.00) --—.— 0.40 (-0.11,0.90)
Murphy 2012 MWT aortoiliac Primary stent 6 months 41, 3,60 (4.90) 20, 1.00 (2.80) + 0.59 (0.05, 1.14)
Subgroup, PL (p =0.608, I' =0.0%) g 0.49 (0.05, 0.93)
1-2 yoars
Whyman 1997 MWD femoral or FP(76%) or iac (24%) BA alone 2years  30,667.00 (392.88) 32, 600.00(338.03) —-— 0.18 (-0.32, 0.68)
Nylaende 2007 MWD Al and FP(% NR) BA W selective stent 2 years 26, 530.20 (144.30) 22, 319.50 (220.40) i 1.18 (0.56, 1.80)
Murphy 2015 MWT aontoiliac Primary stent 1.5years 32, 3.20(4.70) 15. 0.20 (2.10) ——— 0.72 (0.09, 1.36)
Lindgren 2018 MWD SFA Primary stent 2years  45,615.00(375.00) 47, 331.00 (304.00) - 0.83 (0.40, 1.25)
Nordanstig 2014 MWD Al and FP(% NR) Primary/selective 1 year 49,70.00 (185.00) 76, 30.00 (92.00) — 0.29 (-0.07, 0.65)
Subgroup, PL (p = 0.041, I’ = 50.8%) stet pe—g 0.60 (0.24, 1.00)

T T

1

A 0
Favors MT Favors BA

Note: the following are the same trial reported across 2 publications: (1) Whyman 1996 and 1997; (2) Murphy 2012 and 2015.
Al = aortoiliac; BA = balloon angioplasty; Cl = confidence interval; FP = femoropopliteal; MT = medical therapy; MWD =
maximum walking distance; MWT = maximum walking time; PL = profile likelihood; SD = standard deviation; SMD =
standardized mean difference.

4.2.1.1.2.3 Quality of Life

Three trials (in 5 publications) reported SF-36 physical component score (PCS) or SF-36 physical
function (PF) scores (0-100).6282105106111 Acrgss two trials, primary stenting was associated with a small
improvement in SF-36 PCS or PF scores compared with MT at 1 to 2 years (N=139, MD 5.72, 95% Cl 2.07
t0 9.67, 12=0%);821% at other timepoints, there was no difference between treatment groups although
results tended to favor stenting at 6 months in one RCT'% (Figure 4). The third trial*'! compared BA
alone with MT and reported conflicting results in their paper. The text describes statistically significant
changes favoring BA but does not provide data. According to our calculations using data from their
tables, BA was associated with less improvement in SF-36 PF scores compared with MT at 3 months and
2 years; however, the difference was below the threshold for a small effect at both timepoints (MD in
change scores -1.70).

Figure 4. SF-36 PCS or PF scores (0-100): Endovascular intervention versus MT

Follow-up time Outcome MT, N, Mean Difference
and Study Severity Location Intervention duration BA. N, Mean (SD) Mean (SD) (95% CI)
6 months
Murphy 2012 NR aortoiliac Primary stent 6 months 41, 6.60 (8.50) 20, 1.20 (11.00) p——— 540 (-0.08, 10.88)
Subgroup, PL (p = ., I' = 0.0%) e 5 40 (-0.08, 10.88)
1-2 years
Murphy 2015 NR aortoiliac Primary stent 1.5years 32, 37.90 (9.40) 15, 31.00 (7.60) —ie. 6,90 (1.86, 11.94)
Lindgren 2018 Fontaine: IIb SFA Primary stent 2 years 45, 38.00 (11.00) 47, 33.00 (8.00) — 5.00 (1.06, 8.94)
Subgroup, PL (p = 0.561, I = 0.0%) — 5.72(2.07.9.67)
25 years
Gunnarsson 2023 _Fontaine: Ilb SFA Primary stent 5 years 31, 34.00 (11.00) 32,32.00(11.00) —+—8—— 2.00(-3.43,7.43)
Subgroup, PL(p= ., I' = 0.0%) -[.— 2.00(-3.43,7.43)
T T
-4 0 4

Favors MT  Favors BA
Note: the following are the same trial reported across different publications: (1) Murphy 2012 and 2015; (2) Lindgren 2018 and
Gunnarsson 2023.
BA = balloon angioplasty; Cl = confidence interval; MT = medical therapy; PCS = Physical Component Score; PF = Physical
Function scale score; PL = profile likelihood; SD = standard deviation; SF-36 = Short Form-36 quality of life questionnaire; SFA =
superficial femoral artery.

Two trials (3 publications)®*8%1% that compared primary stenting with MT reported SF-36 mental
component scores (MCS) (0-100) and found similar improvement between groups at all timepoints: 6
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months in one RCT (N=61, MD 0.70, 95% Cl -3.93 to 5.33)'% and 1 year (N=94, MD 0.00, 95% CI -5.47 to
5.47)% and 5 years (N=63, MD 1.00, 95% CI -4.93 to 6.93)%2 in the other RCT.

One of these trials!®% found primary stenting associated with a large improvement in Peripheral
Artery Questionnaire (PAQ) QoL scores (0-100) at 6 months (N=61, MD in change scores 29.6, 95% ClI
15.04 to 44.16)' and 1.5 years (N=46, MD in change scores 20.9, 95% Cl 3.9 to 38.0)!% compared with
MT. The PAQ is considered a more disease specific measure of QoL.

4.2.1.1.2.4 Restenosis and Lesion Progression

Three trials (in five publications) reported on restenosis or lesion progression 882106155156 Qne tria|
focused on the incidence of occlusion identified by duplex ultrasound using peak velocity ratio (PVR) at
follow-up;*>>*%¢ al| patients had duplex scanning followed by percutaneous transfemoral arteriography at
baseline to determine lesions suitable for intervention. By 2 years in this trial (N=53) there were a total
of four occlusions in the BA group—two reocclusions and two new occlusions—compared with five new
occlusions in MT group (N=53, 14.8% vs. 19.2%, RR 0.77, 95% CI 0.23 to 2.56).1°¢ Of these, one
reocclusion (BA) and three new occlusions (MT) occurred by 6 months.'> All nine occlusions present at
baseline in the MT group remained occluded at final follow-up for a total of 14 occlusions in 26 patients
(53.8%). A second trial reported that there were five cases of significant in-stent restenosis, four stent
occlusions, and one new stenosis above the stented segment seen on duplex ultrasound at 2 years in
patients randomized to stenting (n=45).8%82 By 5 years in this trial, there were two additional cases of
significant in-stent restenosis on duplex scan for a total of seven cases and all required a second
revascularization procedure. Neither trial indicated whether symptoms were present. The third (N=68)
trial reported that no patient (primary stenting or MT) required an evaluation for restenosis/lesion
progression as indicated by recurrent leg symptoms during the 6-month follow-up.1°®

4.2.1.2 Balloon Angioplasty (BA) or Stenting versus Supervised Exercise Therapy (SET)

4.2.1.2.1 Description of Included Studies

Five RCTs (in 10 publications, N=656)3%4476:87.88,90,105,106,118,142 compared EVT (i.e., BA with or without
selective stenting or primary stenting) with supervised exercise therapy (SET) for the treatment of
patients with IC. Study and patient characteristics are summarized below; see Table 20 for further
details. Further information regarding device specifics can be found in Appendix L. All trials performed
baseline imaging (e.g., duplex ultrasonography, magnetic resonance angiography, computed tomography
angiography, or catheter angiography) to determine lesions suitable for intervention and follow-up
imaging at regular assessment intervals.

Two RCTs (in 5 publications, N=176)3387:8890118 conducted in the UK evaluated BA alone. One trial3*118
used a heparin-coated balloon while the other trial®”#8%° did not specific the type of balloon used. SET
was conducted in two to three sessions per week (24 to 30 minutes duration) for 3 to 15 months and
specific exercises varied between trials. One trial**'!® provided only daily aspirin as concomitant therapy
while the other trial®”#°° provided patients with antiplatelet therapy, smoking cessation information,
risk factor modification, and advice. Mean or median patient age ranged from 63 to 69 years, and most
were male (62%-75%). One trial®*'!® included more current smokers (64%) than the other trial
(30%).8788°0 One trial**1'® included participants with both superficial femoral artery and iliac lesions
(classification not described) and the other trial®”88%° included only femoropopliteal lesions classified as
primarily TASC class A and B (84%). Both trials required symptom duration of at least 3 months for
inclusion and excluded patients with prior invasive treatment to the target lesion. One trial**!'8 did not
report funding and was rated high risk of bias; the other trial®”#%% received government funding and was
rated moderate risk of bias.
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Three RCTs (in 5 publications, N=480)**76:105106.142 ey a|yated stenting: BA with selective stenting
(range, 59% to 79%) (2 RCTs)**76142 and primary stenting with self-expanding or balloon expandable
stents (1 RCT).1951% Stent type and specifications were not well-reported in the other two trials. Exercise
therapy consisted of two to three sessions per week (range, 30 minutes to 1 hour duration) for 24 to 26
weeks and exercises varied between trials. All patients received cardiovascular risk factor management
but other concomitant therapies varied across the trials and included daily aspirin,**!* cilostazol or
other antiplatelet therapy,'®'% and antiplatelet and antidiabetic therapies.”® Mean age ranged from 62
to 66 years and the proportion of males from 39% to 59%. In one trial**'*? fewer patients were current
smokers (20%) compared with those enrolled in the other trials (range, 53% to 54%)751051% | esion
location varied across the three trials and included aortoiliac!®>1°€ jliac’® and a mix of iliac (71%) and
femoropopliteal (29%)*+14? lesions. The latter trial classified the lesions as Rutherford grade | or 1l (75%)
and grade Il (25%); the other trials did not provide classification information. Patients had primarily mild
to moderate IC symptoms; one trial (primary stenting of aortoiliac lesions)%>1% specified moderate to
severe IC for inclusion. Two trials*7542 were conducted in the Netherlands and one trial*®>1% jn the U.S.
Funding sources included government in one trial’® and mix of government and industry in the U.S.
trial;19>1% the third trial**'*? did not report funding. One trial***%2 was rated low risk of bias and two
trials’61951% moderate risk of bias.
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Table 20. Randomized controlled trials that compared angioplasty and/or stenting versus supervised exercise therapy
Murphy, 2012; Spronk, 2009;

Study, Year Creasy, 1990; Perkins, 1996 Mazarl,l\i(;ig:ilvgz:la;l, 2012; Murphy, 2015 Fakhry, 2013 Koel{t;r:;:z;éozz
’ [CLEVER] [CETAC]
Number 56 120 89 151 240
Randomized
BA with selecti .
Revascularization DCB BA Primary stent W sg ective BA with selective stenting
stenting
3x/week for 3 30 minutes, 2x/week Hospital- or community-
months; walking up and 1 hour, 3x/week for 26 | for 24 weeks; treadmill | based, 60 minutes, 2x/week
down a 6-inch step, double weeks; treadmill exercise (3.5 km/h for 12 weeks, then 1x/week
30 minutes, 2x/week for 15 | heel raises, single leg press, exercises based on  |without graded incline);|for 8 weeks, then biweekly for
SET months; focused on exercise bicycle, knee baseline graded additional 3 days 4 weeks, then performed at
dynamic leg exercises extension, and elbow flexion treadmill tests; walking at home. After | home; treadmill focused on
(2 minutes each with 2 additional 2 days/week | 24 weeks, continue |walking pattern improvement
minute walking intervals of home walking daily walking exercises and enhancement of
between) without supervision endurance and strength.
6 months
Mean attendance: 0.89
) "
G;ﬁzs;{]:é::z (’>1 6 months Mean (SD) number of Any attendance
. . . >70% sessions attended: sessions: 33 (10); 1 month: 66% (75/114)
session/week): 50% (8/16); | Patients were required to
. 71% (29/41) Mean (SD) home 3 months: 60% (68/114)
SET Compliance Bad attenders (<1 attend at least 85% .
. . 18 months exercise time 6 months: 50% (57/114)
session/week): 50% (8/16) | of sessions for successful . S
. Sustained participation (hours/week):
6 years completion of the SEP .
Daily exercise: 13% (2/15); in tele-support program:| 6 months: 4.2 (4.7) Followed complete program
: ’ 0 . . [+
52 days/week: 20% (3/15); 88% (36/41) 12 months: 3.4 (3.5) per protocol: 29% (33/114)
Sporadic exercise: 67%
(10/15)
3 mos.: 6%
C %) (SET 6 mos.: 0 6 mos.: 59
tgzsr?ggsgs(i)lér) 7 years: 15% ipsilateral leg, NR 1 SmZ:rs- ;/ 1 rz::,. 11{; Allowed but NR
27% either leg > years: 5% year: 15
Males (%) 75%" 62% 59% 55% 39%
ggg)’ years; mean 63" (NR) Median 69 (NR) 64 (NR) 66 (NR) 62 (NR)
Diagnosis IC IC IC IC IC
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. . . . Murphy, 2012; Spronk, 2009;
Study, Year Creasy, 1990; Perkins, 1996 Mazarl,l\i(;ig;ilvgz:la;l, 2012; Murphy, 2015 Fakhry, 2013 Koel{t;r:;:z;éozz
! [CLEVER] [CETAC]
A: 46%
e B:38% . .
TASC Classification NR C: 13% NR Inclusion: A, B, or C Inclusion: A, B, or C
. 0
D: 3%*
Rutherford lorll: 76%
Classification NR NR NR Il: 25% NR
Other Severity NR NR Moderate to severe NR NR
. Mixed (SFA 50%; SFA/lliac . .. Mixed (iliac: 71%; .
Location 50%) Femoropopliteal Aortoiliac femoropopliteal: 29%) lliac
Symptom duration >3 months >3 months NR Inclusion: 23 months NR
Diabetes (%) 6%t 14% 24% 18% 19%
Hyperlipidemia NR NR NR 52% NR
(%)
Renal disease (%) NR NR NR 3% NR
Prior Ml (%) NR NR 18% NR NR
Prior treatment in Revascularization: 4%"
NR* 9 lusi 9 lusi R larization: 10%**
target lesion (%) 0% (exclusion) Open surgery: 3% 0% (exclusion) evascularization: 10%
ﬁ;)r rent smoker 64%S 30% 54% 20% 53%
(]
Drug type (in stent .
H NR NR NR NR
and/or balloon) eparin
Stent (%) None None 100% 59% 75%
Number of stents;
mean (SD) NR NR 1.8(1.2) NR NR
Concomitant MT acc.ordhlng to ACC-
Medical AHA guidelines, as well
NR NR as instructions about the NR NR

therapies/usual
medical therapy

use of home exercise
and diet
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Study, Year

Creasy, 1990; Perkins, 1996

Mazari, 2010; Mazari, 2012;
Mazari, 2017

Murphy, 2012;
Murphy, 2015
[CLEVER]

Spronk, 2009;
Fakhry, 2013
[CETAC]

Koelemay, 2022
[SUPER]

Post-treatment

Patients on long-term

Antiplatelet therapy
Smoking cessation
advice/support
Risk factor modification

Cilostazol (100 mg)

Post-operative
Antiplatelet medication

Aspirin (100 mg) +
Atherosclerotic risk
factor treatment

Platelet aggregation inhibitor:
85%
Statin: 71%
ACE inhibitor: 27%
Diuretic: 20%

th i iri ti % NR h tensi
erapies aspirin continued (% NR) (hypertension, _ : . Beta blocker: 29%

hypercholesterolemia, use at discretion of management Insulin: 6%

diabetes) operator . O
. . Oral antidiabetic medication:
Exercise advice leaflet (% NR)
13%

Funding NR Government Government, Industry NR Government
Risk of Bias High Moderate Moderate Low Moderate

deviation; SET = supervised exercise therapy; SFA = superficial femoral artery; TASC = TransAtlantic Inter-Society Consensus.
* Performed according to local practice; additional stent placed if residual mean pressure gradient is 210 mmHg across the treated site or in the case of residual stenosis of

>30%.

BA = balloon angioplasty; DCB = drug-coated balloon; IC = intermittent claudication; Ml = myocardial infarction; MT = medical therapy; NR = not reported; SD = standard

T May not reflect entire sample population. Data from preliminary publication (Creasy, 1990); Follow-up publication (Perkins, 1996) does not report demographic data.
¥ Proportions of lesions across all three groups (PTA, PTA + SET, SET alone), graded retrospectively due to the trial predating the TASC grading system.
§ Failure of conservative management for >3 months was an entry criterion; unlikely that patients received any invasive treatments prior to inclusion.

** Unclear if in target lesion.
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4.2.1.2.2 Detailed Analysis

42.1.2.2.1 Symptoms

Two trials (in 3 publications), one evaluating BA alone®”#8 and the other BA with selective stenting,*?
reported the proportion of patients who achieved at least one grade improvement in International

Society for Cardiovascular Surgery (ISCVS

)87,88

or Rutherford!*? classification (Figure 5). BA with selective

stenting was associated with a large increase in the likelihood of clinical improvement compared with
SET very early following treatment (1 week) in one trial (N=150, 88.0% vs. 16.0%, RR 5.51, 95% Cl 3.24 to
9.36).1%2 At later timepoints, the likelihood of achieving clinical improvement was similar between
endovascular intervention and SET: 3 to 6 months (2 RCTs, N=258, 71.2% vs. 71.4%, RR 1.00, 95% Cl 0.84
to 1.22, 1=0%)%1%2 and at longest follow-up (1 year) (2 RCTs, N=248, 69.3% vs. 66.9%, RR 1.03, 95% Cl

0.85 to 1.26, 1>=0%).88:142

Figure 5. Clinical improvement: Endovascular intervention (any) versus SET

Follow-up time

and Study Severity
1 week
Spronk 2009 Rutherford: 1 or 2: 76%; 3: 24%

Subgroup, PL (p = ., I = 0.0%)

3 to 6 months

Mazari 2010 TASC: A, B: 82%; C, D: 16%
Spronk 2009 Rutherford: 1 or 2: 76%; 3: 24%
Subgroup, PL (p = 0.616, I*= 0.0%)

1-2 years

Mazari 2012 TASC: A, B: 82%: C, D: 16%
Spronk 2009 Rutherford: 1 or 2: 76%; 3: 24%

Subgroup, PL (p = 0.956, I’ = 0.0%)

Location

mixed*

Intervention

BA w/ selective stent

femoropopliteal BA alone

mixed™

BA w/ selective stent

femoropopliteal BA alone

mixed*

BA w/ selective stent

Outcome
duration

1 week

3 months
6 months

1 year
1 year

BA,
n/N

66/75

38/57
56/75

37/52
51/75

SET,
n/N

1275

32/51
58175

32/46
49175

Risk Ratio
(95% Cl)

—8— 5.51(3.24, 9.36)

<@ 551(3.24,9.36)

1.06 (0.80, 1.41)
0.98 (0.81,1.17)
1.00 (0.84, 1.22)

1.02 (0.79, 1.32)
1.03 (0.83, 1.29)
1.03 (0.85, 1.25)

Note: Mazari 2010 and 2012 are the same trial reported across different publications.
BA = balloon angioplasty; Cl = confidence interval; PL = profile likelihood; SD = standard deviation; SET = supervised exercise
therapy; TASC = TransAtlantic Inter-Society Consensus.
* Spronk 2009: iliac (71%) or femoropopliteal (29%).

.25
Favors SET

T
4

Favors BA

A third trial reported patient symptoms using two different validated measures, the PAQ symptom
scale (0-100) and the WIQ pain severity scale (0-100), and found primary stenting associated with
moderate improvement in PAQ symptoms scores compared with SET at 6 months (N=79, MD in change
scores 12.9, 95% Cl 1.83 to 23.98)'% but the difference between groups at 1.5 years was similar (N=64,
MD in change scores 6.5, 95% Cl -5.87 to 18.87)'% as was the difference between groups in WIQ pain
severity scores (6 months: MD in change scores 14.10, 95% Cl -4.03 to 32.23; and 1.5 years: MD in

change scores 10.2, 95% Cl -9.2 to 29.5).

4.2.1.2.2.2 Function

Five trials (in 9 publications)**

76,87,88,90,105,106,118,142

reported intermittent claudication distance (ICD)

(Figure 6) which is defined as the distance covered on the treadmill test before the onset of claudication
pain (i.e., pain-free walking distance) in three trials;’®%61%2 the remaining two trials simply referred to it

as the “claudication” distance and did not specifically define it. Of note, three trials

set time and

distance limits for the treadmill test (5-15 minutes [215-800 meters]) and it is unclear if this may have
impacted ICD in those trials. See Appendix K, Table K-2 for more details on ICD definitions and treadmill
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protocols. There was similar improvement in ICD with endovascular intervention versus SET at 3 months
(2 RCTs, N=165, SMD -0.08, 95% Cl -0.47 to 0.27, 1*=0%),%”1*8 6 months (5 RCTs, N=623, SMD -0.07, 95%
Cl-0.45 to 0.28, 1=78.3%),7688106.118,142 an( 1 to 2 years (5 RCTs, N=608, SMD -0.09, 95% CI -0.40 to 0.17,
12=59.4%).7688105,118142 The analyses at 6 month and 1 to 2 years exhibited substantial heterogeneity,
especially at 6 months where three trials (2 of BA alone and 1 of selective stenting) tended to favor SET
and two trials (1 of selective and 1 of primary stenting) tended to favor EVT. The reason for the different
findings across trials is unclear. At 5 to 7 years, EVT was associated with a small improvement in ICD
compared with SET (2 RCTs, N=139, SMD 0.45, 95% Cl 0.07 to 0.84, 12=0%).%**° Sensitivity analyses
excluding the trial rated high risk of bias!® yielded results that were consistent with the primary analyses
(Appendix H, Figure H7). When trials were stratified by BA alone (2 RCTs)?*!*8 and stenting (selective or
primary) (3 RCTs)** 76105 at longest follow-up (range, 1 to 7 years), both treatment strategies resulted in
similar improvement compared with SET in pooled analyses (Appendix H, Figure H8). Analyses of ICD
using the mean difference rather than standardized mean difference showed similar patterns across the
timepoints and at longest follow-up. Mean differences in walking distance between groups ranged from
82 meters to 240 meters when results were statistically significant (Appendix H, Figures H9 and H10).

Figure 6. Intermittent claudication distance (meters): Endovascular intervention versus SET

Fallow-up time Outeome
and Study Outcome  Seventy Location Intervention duration  BA N, Mean (SD) SET, N, Mean (S0} SMD (95% CI)
I months
Mazan 2010 ICD TASC: A, B 82%, C, D 16% femoropopiiteal BA alone 3months 57, 59.00 (46.70) 52, 61.20 (104.30) -0.03 (-0.40, 0.35)
Perkins 1996 Ico Fontaine Al and SFA BA alone 3 months 30, 52 .50 (160.48) 26, 80.50 (120.88) - -0.19 (-0.72, 0.33)
Subgroup, PL (p = 0.617, 1" = 0.0%) -0.08 (-0.47, 0.27)
& months
Mazan 2012 co TASC A B 82% C. D 16% lemoropoplieal BA alone & months 52, 88.80 (127.21) 46, 10315 (48 33) —.— 0.14 (-0.54, 0.25)
Perkins 1996 1D Fontaing Al and SFA BA alone Gmonths 30, 56.00 (109.44) 26, 90.00 (52 56) e -0.48 (-1.02, 0.05)
Spronk 2009 co Rutherford: 10r 2. 76%, 3. 24%  dhac (71%), FP (20%) BAw selective stent & months 75, 679.00 (520.81) 75, 899.00 (309.35) —— “0.40(-0.72, -0.08)
Hoedemay 2022 Ico HR (TASC A, B, or C inclusion)  iliac BAw/ selective stent & months 126, 384 00 (307 19) 114, 268.00 (307.19) . 0.38 (012, 0.63)
Murphy 2012 IcT NR ortodiac Primary stent Gmonths 41, 360 (4.20) 38, 3.00 (2.90) — 0.16 (-0.28, 0.61)
Subgroup, PL(p = 0.001, 1" = 78.3%) ] -0.07 (-0.45,0.28)
1-2 years
Mazan 2012 IcD TASC A, B 82%, C, D: 16% femoropopiiteal BA alone 1 year 52,75.80(121.39) 46, 97.80 (116.98) — -0.18 (-0.58, 0.21)
Perkins 1996 IcD Fontaing Al and SFA BA alone Tyear 30,7450 (110.80) 26, 155.00 (170.44) =—ili——t] -0.56 (-1.10, -0.02)
Spronk 2009 Ico Rutherford: 1o 2: 76%; 3. 24%  illiac (71%), FIP (20%) BAwW selective stent 1 year 75,806.00 (514.26) 75, 943.00 (51262) —iH 0.15 (-0.47, 0.17)
Koslemay 2022 ICD NR (TASC A B, or C inclusion) s BAw selective stent 1 year 126, 450,00 (317.97) 114, 368.00 (317.97) . 0.26 (0.00, 0.51)
Murphy 2015 ICT NR aortodiac Primary stent 15years 32, 3.00 (4.50) 32, 3.40 (3.90) -0.0% (-0.58, 0.40)
Subgroup, PL (p = 0.043, 1" = 50.4%) T 0.09 (-0.40, 0.17)
25 yoars
Mazan 2017 Ico TASC: A, B: 82%, C, D- 16% femoropoglitesl BA alone Syears 39, 8887 (129.10) 35, 46.58 (41.44) 0.43 (-0.03, 0.89)
Fakhry 2013 (Ch 5) ICD Rutherord: 1.0r 2: 76%; 3- 24%  lliac (71%), FP (20%) BAw selective stent 7 years 36, 940,00 (507.75) 29, 700.00 (467.72) 0.48 (-0.01, 0.98)
Subgroup, PL (p = 0.870, I' = 0.0%) 0.45 (0.07, 0.84)

T

1 o

Favors SET Favors BA

Note: the following are the same trial reported across different publications: (1) Mazari 2010, 2012 and 2017; (2) Murphy 2012
and 2015; (3) Spronk 2009 and Fakhry 2013.

Al = aortoiliac; BA = balloon angioplasty; Cl = confidence interval; FP = femoropopliteal; ICD = intermittent claudication distance;
ICT = intermittent claudication time; NR = not reported; PL = profile likelihood; SD = standard deviation; SET = supervised
exercise therapy; SFA = superficial femoral artery; SMD = standardized mean difference; TASC = TransAtlantic Inter-Society
Consensus.

Five trials (in 9 publications)**76:87,88,90,105,106,118,142 rah orted maximum walking distance (MWD)
(Figure 7) which was variably defined. Two trials’%'% defined MWD as the absolute or maximum walking
distance on the treadmill test (no mention of symptoms) and the remaining three did not further define
it. Additionally, three trials’®%"118 set time and distance limits for the treadmill test (5-15 minutes [215-
800 meters]) and it is unclear if this may have impacted MWD in those trials. See Appendix K, Table K-2
for more details on MWD definitions and treadmill protocols. There was similar improvement in MWD
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with endovascular intervention and SET at 3 months (2 RCTs, N=165, SMD -0.14, 95% Cl -0.58 to 0.23,
12=0%),87*1® and 6 months (5 RCTs, N=623, SMD -0.14, 95% CI -0.40 to 0.02, |1>=18.7%);76:88106:118,142 tha g
month effect was below the threshold for a small improvement. At 1 to 2 years, SET was associated with
a small improvement in MWD compared with EVT (5 RCTs, N=608, SMD -0.24, 95% CI -0.55 to 0.03,
[2=59.0%)7688:105118142 \yhereas at 5 to 7 years EVT was associated with a small improvement compared
with SET (3 RCTs, N=195, SMD 0.29, 95% Cl -0.01 to 0.58, 12=0%).44°%118 At all timepoints after 3 months,
the estimates barely reached statistical significance. Sensitivity analyses excluding the trial rated high risk
of bias!® resulted in estimates that were no longer statistically significant (Appendix H, Figure H11).
When trials were stratified by BA alone (2 RCTs)®%'!8 and receipt of stenting (selective or primary) (3
RCTs)**76105 ot longest follow-up (range, 1 to 7 years), both treatment strategies resulted in similar
improvement compared with SET (Appendix H, Figure H12). Analyses of MWD using the mean difference
rather than standardized mean difference showed similar patterns across the timepoints and at longest
follow-up. Mean differences in walking distance between groups ranged from -134 meters to -68 meters
when results were statistically significant (Appendix H, Figures H13 and H14).

Figure 7. Maximum walking distance (meters): Endovascular intervention versus SET

Follow-up time Outcome
and Study Outcome Severity Location Intervention duration BA, N, Mean (SD) SET, N, Mean (SD) SMD (95% CI)
3 months
Perkins 1996 MWD NR SFA (50%), SFAiliac (50%) BA alone 3 months 30, 101.00 (262.91) 26, 177.00 (193.76) - -0.32 (-0.85, 0.21)
Mazari 2010 MWD TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 3 months 57, 87.00 (108.23) 52, 92.80 (116.90) -0.05 (-0.43,0.32)
Subgroup, PL (p = 0.415, I* = 0.0%) -0.14 (-0.58, 0.23)
6 months.
Perkins 1996 MWD NR SFA (50%), SFAViliac (50%) BA alone 6 months 30, 114.00 (273.86) 26, 214.00 (285.55) —_— -0.35 (-0.88, 0.18)
Magzari 2012 MWD TASC: A, B: 82%, C, D: 16% femoropopliteal BA alone 6 months 52, 131.75 (97.87) 46, 150.20 (81.39) —.—— -0.20 (-0.60, 0.20)
Spronk 2009 MWD Rutherford: 1 or 2: 76%; 3: 24% illiac (71%), FP (29%) BA W/ selective stent 6 months 75, 755.00 (506.07) 75, 1138.00 (432.37) -0.09 (-0.41,0.23)
Koelemay 2022 MWD NR (TASCA, B, or C inclusion) iliac BA W selective stent 6 months 126, 531.00 (285.63) 114, 528.00 (285.63) : 0.01(-0.24, 0.26)
Murphy 2012 MWT NR aortoiliac Primary stent 6 months 41, 3.60 (4.90) 38, 6.10 (4.60) —a— -0.52 (-0.97, -0.07)
Subgroup, PL (p = 0.296, =18 7%) -0.14 (-0.40, 0.02)
1-2 years
Perkins 1996 MWD NR SFA (50%), SFAiliac (50%) BA alone 1 year 30, 147.00 (356.02) 26, 222.00 (392.62) —.—— -0.20 (-0.72, 0.33)
Mazari 2012 MWD TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 1 year 52,146.15 (109.38) 46, 215.00 (81.56) +: -0.70 (-1.11,-0.29)
Spronk 2009 MWD Rutherford: 1 or 2: 76%; 3: 24% illiac (71%), FP (29%) BA w/ selective stent 1 year 75,826.00 (474.95) 75, 1034.00 (448.75) —.‘— -0.15(-0.47,0.17)
Koelemay 2022 MWD NR (TASCA, B, or C inclusion) iliac BA w/ selective stent 1 year 126, 574.00 (291.02) 114, 561.00 (291.02) :—.— 0.04 (-0.21, 0.30)
Murphy 2015 MWT NR aortoiliac Primary stent 15years 32,3.20(4.70) 32, 5.00 (5.40) +— -0.35(-0.85,0.14)
Subgroup, PL (p = 0.045, I” = 59.0%) < -0.24 (:0.55,0.03)
25 years
Perkins 1996 MWD NR SFA (50%), SFAViliac (50%) BA alone 6years 30, 180.00 (295.77) 26, 125.00 (229.46) —-._ 0.20 (-0.32,0.73)
Mazari 2017 MWD TASC: A, B: 82%, C, D: 16% femoropopliteal BA alone Syears 39, 118.25(120.07) 35,78.12(72.79) -+ 0.39 (-0.07, 0.86)
Fakhry 2013 (Ch 5)MWD Rutherford: 1 or 2: 76%; 3: 24% illiac (71%), FP (29%) BA W selective stent 7 years 36, 1074.00 (425.14) 29, 975.00 (394.64) ——.— 0.24 (-0.25,0.73)
Subgroup, PL (p = 0.841, I = 0.0%) <> 029 (-0.01,0.58)
!

-1

=)

Favors SET Favors BA

Note: the following are the same trial reported across different publications: (1) Mazari 2010, 2012 and 2017; (2) Murphy 2012
and 2015; (3) Spronk 2009 and Fakhry 2013.

BA = balloon angioplasty; Cl = confidence interval; FP = femoropopliteal; MWD = maximum walking distance; MWT = maximum
walking time; NR = not reported; PL = profile likelihood; SD = standard deviation; SET = supervised exercise therapy; SFA =

superficial femoral artery; SMD = standardized mean difference; TASC = TransAtlantic Inter-Society Consensus.

4.2.1.2.2.3 Quality of Life

Four RCTs (in 8 publications) reported SF-36 PCS or PF scores (0-100).4476:87:88,90,105,106,142 Thare was
similar improvement in SF-36 scores for EVT and SET across all timepoints measured (Figure 8). At later
timepoints (i.e., after 3 months), EVT tended to be favored over SET, however the difference was below
the threshold for a small effect at 6 months and did not reach statistical significance at 1to 2 or 5to 7
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years. Results were similar when analyzed at longest follow-up (1 to 7 years) both overall and stratified
by BA alone or stenting (selective or primary) (Appendix H, Figure H15).

Figure 8. SF-36 PCS and PF scores (0-100 scale): Endovascular intervention versus SET

Follow-up time Outcome Mean Difference
and Study Severity Location Intervention duration  BA, N, Mean (SD) SET, N, Mean (SD) (95% CI)

3 months

Mazari 2010 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 3 months 57, 52.00 (29.65) 52, 55.00 (35.58) -3.00 (-15.36, 9.36)

Subgroup, PL (p = ., I = 100.0%) -3.00 (-15.36, 9.36)

6 months

Mazari 2012 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 6 months 52, 55.00 (34.28) 46, 50.00 (29.99) 5.00 (-7.72,17.72)
Spronk 2009 Rutherford: 1 or 2: 76%; 3: 24% illiac (71%), FP (29%) BA w/ selective stent 6 months 69, 19.00 (17.24) 74, 12.00 (1.63) 2.00(-2.13,6.13)
Koelemay 2022 NR (TASCA, B, or C inclusion) iliac BA w/ selective stent 6 months 126, 45.35 (10.40) 114, 40.27 (10.40) 5.08 (2.44,7.72)
Murphy 2012 NR aortoiliac Primary stent 6 months 41, 6.60 (8.50) 38, 5.90 (10.10) 0.70 (-3.43,4.83)

Subgroup, PL (p = 0.296, I* = 18.9%) 3.28 (-0.03, 5.93)

1-2 years

Mazari 2012 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 1 year 52, 47.50 (38.04) 46, 47.50 (35.21) 0.00 (-14.51, 14.51)
Spronk 2009 Rutherford: 1 or 2: 76%; 3: 24% illiac (71%), FP (29%) BA w/ selective stent 1 year 67, 17.00 (15.43) 72, 13.00 (0.00) 2.00 (-0.63, 4.63)
Koelemay 2022 NR (TASCA, B, or C inclusion) iliac BA w/ selective stent 1 year 126, 45.62 (10.91) 114, 42.53 (10.91) 3.09 (0.33, 5.85)
Murphy 2015 NR aortoiliac Primary stent 1.5years 32, 37.90 (9.40) 31, 38.00 (10.00) -0.10 (-4.90, 4.70)

Subgroup, PL (p = 0.709, I* = 0.0%) 2.13(-0.06, 3.94)

25 years

Mazari 2017 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 5 years 39, 60.00 (44.48) 35, 49.73 (33.36) — el 10.27 (-7.53, 28.07)
Fakhry 2013 (Ch 5) Rutherford: 1 or 2: 76%; 3: 24% illiac (71%), FP (29%) BA w/ selective stent 7 years 36, 11.10 (17.29) 29, 4.90 (16.66) - 6.20 (-2.32, 14.72)
Subgroup, PL (p = 0.686, I’ =0.0%) - 6.96 (-2.31, 17.69)

Favors SET Favors BA
Note: the following are the same trial reported across different publications: (1) Mazari 2010, 2012 and 2017; (2) Murphy 2012
and 2015; (3) Spronk 2009 and Fakhry 2013.
BA = balloon angioplasty; Cl = confidence interval; FP = femoropopliteal; PL = profile likelihood; SD = standard deviation; SET =
supervised exercise therapy; SF-36 = Short Form-36 quality of life questionnaire; PCS = Physical Component Score; PF = Physical
Function scale scores; TASC = TransAtlantic Inter-Society Consensus.

Three RCTs (in 5 publications) reported SF-36 MCS or MH scores (0-100 scale).”6:87:88:90.19 There was
similar improvement in SF-36 scores following endovascular treatment and SET at all timepoints
measured up to 5 years, except for one trial that found BA associated with a moderate improvement in
SF-36 scores at 3 months (N=109, MD 10.00, 95% 2.27 to 17.73),%” (Figure 9). Results were similar when
analyzed at longest follow-up (1 to 5 years) both overall (3 RCTs, N=393, MD 2.20, 95% Cl -0.69 to 5.35,
12=0%) and stratified by BA alone or stenting (selective or primary),’8°%1% (Appendix H, Figure H16).
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Figure 9. SF-36 MCS and MH scores (0-100 scale): Endovascular intervention versus SET

Follow-up time Qutcome Mean Difference
and Study Severity Location Intervention duration BA, N, Mean (SD) SET, N, Mean (SD) (95% Cl)
3 months
Mazari 2010 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 3months 57,82.00(18.53) 52,72.00(22.24) + 10.00 (2.27,17.73)
Subgroup, PL (p = ., I = 0.0%) =  10.00 (2.27, 17.73)
6 months
Mazari 2012 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 6 months 52, 78.00 (23.72) 46, 76.00 (20.76) —_— 2.00 (-6.81, 10.81)
Koelemay 2022 NR (TASC A, B, or Ciinclusion)  iliac BAw/ selective stent 6 months 126, 52.29 (10.97) 114, 49.78 (10.97) -- 2.51(-0.27, 5.29)
Murphy 2012 NR aortoiliac Primary stent 6months  41,-1.70(9.90) 38, -2.20 (11.50) : 0.50 (-4.25, 5.25)
Subgroup, PL (p = 0.774, I = 0.0%) 2.00 (-0.96, 4.52)
1-2 years
Mazari 2012 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 1year 52,80.00 (20.01) 46, 73.50 (20.76) 4 6.50 (-1.60, 14.60)
Koelemay 2022 NR (TASC A, B, or Cinclusion)  iliac BA w/ selective stent 1 year 126, 52.13 (11.51) 114, 49.65 (11.51) -- 2.48 (-0.44, 5.40)
Subgroup, PL (p = 0.360, I = 0.0%) ‘- 2.94 (-0.48, 8.28)
=5 years
Mazari 2017 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 5 years 39,77.50(23.17) 35, 70.00 (25.95) ——.— 7.50 (-3.76, 18.76)
Subgroup, PL (p = ., I’ = 0.0%) ~— e 7.50 (-3.76, 18.76)
! T
-10 0 10
Favors SET Favors BA

Note: Mazari 2010, 2012 and 2017 are the same trial reported across different publications.

BA = balloon angioplasty; Cl = confidence interval; PL = profile likelihood; SD = standard deviation; SET = supervised exercise
therapy; SF-36 = Short Form-36 quality of life questionnaire; MCS = Mental Component Score; MH = Mental Health scale scores;
TASC = TransAtlantic Inter-Society Consensus.

Three RCTs (in 6 publications) reported quality of life using a disease-specific measure, the VascuQolL
(1-7 scale).44.76.87,88.90.142 Thare was similar improvement in VascuQol scores following EVT versus SET in
pooled analyses by timepoint (3 months, 6 months, 1-2 years and =5 years),
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Figure 10. While the estimate at 1-2 years tended to favor EVT, it was below the threshold for a small
effect (3 RCTs, N=488, MD 0.15, 95% CI -0.03 to 0.38, 1°=0%). The estimates at 6 months and at 5 to 7
years showed considerable heterogeneity (1°=87.4% and 74.2%) with one outlier trial at each timepoint
that found EVT associated with a moderate (N=240, MD 0.76, 95% Cl 0.43 to 1.09)"® and large (N=74, MD
1.28, 95% CI 0.41 to 2.15)% improvement, respectively, compared with SET. When analyzed by longest
follow-up, EVT was associated with a small improvement in quality of life compared with SET across
three RCTs, one of BA alone and two of selective stenting (3 RCTs, MD 0.38, 95% CI 0.09 to 0.99,
12=54.7%),**7°° (Appendix H, Figure H17).
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Figure 10. VascuQol scores (1-7 scale): Endovascular intervention versus SET

Follow-up time Outcome BA, N, SET, N, Mean Difference
and Study Severity Location Intervention duration Mean (SD) Mean (SD) (95% CI)

3 months

Mazari 2010 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 3months 57,536 (1.49) 52,524 (1.54) 0.12(-0.45, 0.69)
Subgroup, PL(p = ., I" = 0.0%) 0.12 (-0.45, 0.69)
6 months

Mazari 2012 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 6months 52,538(1.70) 46, 5.00(1.55) ——:I— 0.38 (-0.26, 1.02)
Spronk 2009 Rutherford: 1 or 2: 76%; 3: 24% illiac (71%), FP (29%) BAw/ selective stent 6 months 75,0.60 (1.64) 75, 0.70 (0.98) - -0.10 (-0.36, 0.16)
Koelemay 2022 NR (TASC A, B, or C inclusion) iliac BAw/ selective stent 6 months 126, 5.98 (1.32) 114, 5.22 (1.32) = 0.76 (0.43, 1.09)
Subgroup, PL (p = 0.000, I’ = 87.4%) 0.33 (-0.29, 0.97)
1-2 years

Mazari 2012 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 1 year 52,529 (1.96) 46,514 (1.57) —-O— 0.15 (-0.55, 0.85)
Spronk 2009 Rutherford: 1 or 2; 76%; 3: 24% illiac (71%), FP (29%) BAw/ selective stent 1 year 75,0.70(1.31) 75, 0.60 (0.98) 0.10 (-0.09, 0.29)
Koelemay 2022 NR (TASC A, B, or C inclusion) iliac BA w/ selective stent 1 year 126,588 (1.35) 114,558 (1.35) - 0.30 (-0.04, 0.64)
Subgroup, PL (p = 0.603, 1" = 0.0%) 0.15(-0.03, 0.38)
25 years

Mazari 2017 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 5 years 39,592 (2.16) 35,4.64 (1.66) —t—f—  1.28 (0.41, 2.15)
Fakhry 2013 (Ch 5) Rutherford: 1 or 2: 76%: 3: 24% illiac (71%), FP (29%) BAw/ selective stent 7 years 43,0.90(0.97) 34, 0.60 (0.96) - 0.30(-0.13,0.73)
Subgroup, PL (p = 0.049, I’ = 74.2%) 0.61 (-0.38, 1.91)

T 1 T
-1 0 1
Favors SET Favors BA

Note: the following are the same trial reported across different publications: (1) Mazari 2010, 2012 and 2017; (2) Spronk 2009
and Fakhry 2013.
BA = balloon angioplasty; Cl = confidence interval; FP = femoropopliteal; NR = not reported; PL = profile likelihood; SD =
standard deviation; SET = supervised exercise therapy; TASC = TransAtlantic Inter-Society Consensus; VascuQol = Vascular
Quality of Life Questionnaire.

One additional trial (in 2 publications) found primary stenting associated with moderate
improvement in PAQ QoL scores (0-100), another disease specific measure of quality of life, versus SET at
6 months (N=79, MD in change scores 13.1, 95% Cl 1.9 to 24.30)'% but not at 1.5 years (N=63, MD in
change scores 13.4, 95% Cl -0.2 to 26.9).1%

4.2.1.2.2.4 Restenosis and Lesion Progression

One trial (in 2 publications)®®% assessed stenosis for both treatment groups at baseline and at the
index lesion site using duplex ultrasonography at each follow-up visit. Among patients randomized to BA
alone, significant stenosis—defined as a doubling of peak systolic velocity (PSV) across the lesion—was
detected in 12.3% and 68.6% of those assessed at 3 months (n=57) and 1 year (n=35), respectively.®”# At
3 months, 95% of patients in the BA group underwent duplex scanning, compared with only 58% at 1
year; corresponding data for the SET group were not reported. At 5 years, follow-up duplex scanning was
performed in 58% of randomized participants (N=70), and the majority of patients in both treatment
arms exhibited significant stenosis at the index lesion with a small decrease in likelihood of restenosis in
those who received stent versus continued stenosis in those who received SET (67.6% vs. 84.8%, RR 0.80,
95% Cl 0.61 to 1.04).°° The presence or frequency of associated clinical symptoms was not reported. The
incidence of new ipsilateral and contralateral lesions was similar between groups, although fewer
contralateral lesions were observed in the BA group (Appendix F). A second trial that evaluated primary
stenting versus SET (N=89) reported that no patient underwent a clinically indicated evaluation for
restenosis through 6 months.10¢

Angioplasty and Stenting for PAD: Final Report Page 81



WA — Health Technology Assessment August 18, 2025

4.2.1.3 Balloon Angioplasty (BA) or Stenting Plus Supervised Exercise Therapy (SET) versus SET alone

4.2.1.3.1 Description of Included Studies

Three RCTs (in 6 publications, N=656)4797>87880 compared EVT (i.e., BA with or without selective
stenting or primary stenting) combined with SET versus SET alone for the treatment of patients with IC.
Study and patient characteristics are summarized below; see Table 21 for further details. Further
information regarding device specifics can be found in Appendix L. All trials performed baseline imaging
(e.g., duplex ultrasonography, magnetic resonance angiography, computed tomography angiography, or
catheter angiography) to determine lesions suitable for intervention and follow-up imaging at regular
assessment intervals.

Two RCTs (in 4 publications)®®#7:88% conducted in the UK evaluated BA alone in combination with
SET. Balloon specifications were not well-reported. Exercise therapy ranged from at least once weekly to
three sessions per week for 3 to 6 months and focused on walking and limb strengthening. In one trial*®
sessions lasted 30 minutes; the other trial®”#8%° did not report session length. Both trials provided statin
and anti-platelet therapy as well as cardiovascular risk management and smoking cessation advice and
support. Additionally, one trial®”88% provided educational material for home exercise. Mean or median
patient age ranged from 66 to 69 years, most were male (range, 59% to 63%) and all had lesions
confined to the femoropopliteal artery. One trial®”#° included patients with primarily TASC A or B
classification (84%); the other trial®® did not report lesion classification and utilized the Edinburgh
Claudication Questionnaire for inclusion. Both trials reported non-industry funding and were rated
moderate risk of bias.

One RCT (in 2 publications)*"’> evaluated angioplasty with selective stenting (62% received a stent)
in combination with SET. Balloon and stent specifications were not well-reported. Exercise therapy
consisted of two to three 30-to-45-minute sessions per week for 3 months, followed by one session per
week from months 3 to 6 and then one session every 4 weeks from 6 months to 1 year. Concomitant
therapies were not reported. Patient mean age was 65 years and 62% were male. Lesions were in the
aortoiliac or femoropopliteal arteries and IC symptoms were primarily moderate (Fontaine grade lla
[20%] and 1lb [80%)]). This trial*”’®> was performed in the Netherlands, reported government funding, and
was rated low risk of bias.
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Table 21. Randomized controlled trials that compared combination angioplasty and/or stenting plus supervised exercise therapy versus

Study, Year

Number Randomized

supervised exercise therapy alone

Mazari, 2010; Mazari, 2012; Mazari, 2017

118

Greenhalgh, 2008"

93

Fakhry, 2015; Klaphake, 2022

[ERASE]
212

Revascularization

Combination PTA + SET

Combination PTA + SET

Combination PTA with selective stenting” +
SET

SET

3x/week for 3 months; walking up and
down a 6 inch step, double heel raises,

single leg press, exercise bicycle, knee
extension, and elbow flexion (2 minute
with 2 minute walking intervals between

30 minutes, >1x/week for 6 months using a

walking circuit to maximum pain threshold,

consisting of 7 lower limb training stations,
and increase daily home exercise

30-45 minutes, 2-3x/week for 3 months,
then 1x/week for 3-6 months, then
1x/month until 12 months; treadmill walking
to near-maximum claudication pain

SET Compliance

Required to attend 285% of sessions for

Attendance of sessions:

Mean number of sessions attended:

lesion (%)

successful completion of the SEP 62% vs. 61% 30 vs. 437

9
e e o : s 2
Males (%) 59%?% 63% 62%
Age, years; mean (SD) Median 69 (NR) 66 (NR) 65 (10)
Diagnosis IC IC IC
TASC Classification A: 46%; B: 38%; C: 13%; D: 3% NR NR
Rutherford Classification NR NR NR
. o asmoma e
Location Femoropopliteal Femoropopliteal Femoropopliteal: 73%; Aortoiliac: 27%
Symptom duration >3 months NR Inclusion: 23 months
Diabetes (%) 14% NR 21%
Hyperlipidemia (%) NR NR 2%
Renal disease (%) NR NR 7%
Prior Ml (%) NR NR NR
Prior treatment in target 0% (exclusion) NR 0% (exclusion)
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Fakhry, 2015; Klaphake, 2022

Study, Year Mazari, 2010; Mazari, 2012; Mazari, 2017 Greenhalgh, 2008" [ERASE]
Current smoker (%) 31% NR (ever smoker, 85%) 57%
Drug type (in stent and/or| NR NR NR
balloon)

Stent (%) 0% 0% 62%""
Number of stents; mean
! NR NR NR
(SD)
K . . ; lar risk
Concomitant therapies/ Smo |r?g cessation ao.lv.lce/.support Cardlovasc_u arris management,.
Risk factor modification pharmacologic management; smoking NR
usual care . . . .
Exercise advice leaflet cessation advise
P -
ost treatmept . Statins; Anti-platelets (details NR) Statins: 75%; Anti-platelets: 91% NR
pharmacologic therapies
Funding Government Foundation Government
Risk of Bias Moderate Moderate Low

IC = intermittent claudication; MI = myocardial infarction; NR = not reported; PTA = percutaneous transluminal angioplasty; SD = standard deviation; SET = supervised exercise
therapy; TASC = TransAtlantic Inter-Society Consensus.

* Authors randomize patients to two trials, one in patients with femoropopliteal PAD, and the other in patients with aortoiliac PAD. The trial in aortoiliac patients is excluded in
this review due to the sample size.

T According to latest standards in accordance with normal practice of practicing site. Stent only used if initial balloon angioplasty was not successful.

¥ Proportions of lesions across all three groups (PTA, PTA + SET, SET alone), graded retrospectively due to the trial predating the TASC grading system.

§ Heterogeneity of proportion of males.

Mazari, 2010: 70% vs. 49%.

** Prior Ml not reported.

11 According to latest standards in accordance with normal practice of practicing site. Stent only used if initial balloon angioplasty was not successful.
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4.2.1.3.2 Detailed Analysis

4.2.1.3.2.1 Symptoms

One trial found BA alone plus SET associated with a small increase in the likelihood of clinical success
(i.e., improvement 21 grade in the International Society of Cardiovascular Surgery [ISCVS] outcome
criteria) at 3 months®” and 1 year® compared with SET alone (Table 22). By 5 years in this same trial,
similar proportions of patients in both groups (39.7% vs. 43.3%, respectively) were still symptomatic.’® A
second trial found a similar likelihood of progression to CLTI at 5 years with combination treatment (BA
with selective stenting plus SET) versus SET alone (2.8% vs. 6.6%),”* Table 22.

Table 22. Symptom outcomes from trials comparing combination EVT plus SET versus SET alone

Outcome Endovascular | Timing BA/stent + SET SET RR (95% Cl)
Intervention % (n/N) % (n/N)

Clinical Success | Mazari 2010 BA alone 3mos. | 81.6% 62.7% 1.30(1.01to 1.67)

(any ISCVS (40/49) (32/51)

improvement) Mazari 2012 BA alone lyr. 83.3% 69.6% 1.20 (0.95 to 1.51)
(40/48) (32/46)

Symptomatic at | Mazari 2017 BA alone 5 yrs. 39.7% 43.3% 0.92 (0.60 to 1.41)

follow-up (23/58) (26/60)

Progression to Klaphake 2022 | BA, selective 5 yrs. 2.8% 6.6% 0.43(0.11to 1.61)

CLTI stenting (62%) (3/106)" (7/106)"

BA = balloon angioplasty; Cl = confidence interval; CLTI = chronic limb threatening ischemia; ISCVS = International Society for
Cardiovascular Surgery; mos. = months; RR = risk ratio; SET = supervised exercise therapy; yr(s). = year(s).
*Leading to 2 vs. 1 major amputation in the BA with selective stenting + SET vs. SET groups, respectively.

4.2.1.3.2.2 Function

One trial® that evaluated BA alone plus SET found the combination treatment associated with a
moderate increase at 6 months (N=81, 32% vs. 23%, adjusted HR 1.78, 95% Cl 0.99 to 3.21) and large
increases at 1 year (N=75, 42% vs. 25%, adjusted HR 2.18, 95% Cl 1.15 to 4.12) and 2 years (N=71, 63%
vs. 22%, adjusted HR 3.11, 95% Cl 1.42 to 6.81) in the likelihood of being able to walk at least 200 meters
without claudication pain compared with SET alone. Estimates were adjusted for corresponding measure
at baseline, age, sex, baseline smoking status and ankle-brachial pressure index.

Two trials (in 5 publications)*”:7>878890 reported intermittent claudication distance (ICD) (
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Table 23) which was the distance that a patient could walk before the onset of claudication pain.
One trial®”#% found combination BA alone plus SET associated with an improvement in ICD (magnitude
of effect is unspecified) compared with SET alone at 3 months but there was no difference between
groups at later timepoints up to 5 years. The second trial*”-’®> found selective stenting plus SET associated
with a large improvement (as reported by the authors) in ICD versus SET alone at 6 months and 1 year
but there was no difference at 5 years. Data at 6 months and 1 to 2 years was too heterogeneous to
pool. At longest follow-up across the two trials (5 years), combination EVT plus SET and SET alone
resulted in similar improvement (N=284, MD 21.66, 95% Cl -13.05 to 75.40, 1>=0%).7>°° All estimates
were very imprecise.
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Table 23. Intermittent claudication distance (meters) from trials comparing combination EVT plus SET
versus SET alone
Study”

Endovascular

Timing

BA/stent + SET

SET

MD (95% CI) (meters)

Intervention

Mean (SD) (meters)

Mean (SD) (meters)

BA alone + Mazari 3 mos. | 108.00 (123.80) 61.20 (104.30) 46.80 (1.74 t0 91.86)
SET 2010" (n=48) (n=52)
Mazari 6 mos. | 93.00(124.61) 103.15 (48.33) -10.15 (-48.42 to 28.12)
2012° (n=47) (n=46)
Mazari 1lyr. 99.05 (119.51) 97.80(116.98) 1.25(-46.81 to 49.31)
2012° (n=47) (n=46)
Mazari 5yrs. 67.37 (51.00) 46.58 (41.44) 20.79 (-0.62 to 42.20)
2017° (n=37) (n=35)
BA with Fakhry 6 mos. | 1071.00 (673.04) 542.00 (645.57) 529.00 (351.46 to 706.54)
selective 2015 (n=106) (n=106)
stenting Klaphake | 1year | 1120.00 (676.97) 712.00 (641.65) 408.00 (230.44 to 585.56)
(62%) 2022 (n=106) (n=106)
Klaphake | 5 yrs. 976.00 (794.70) 865.00 (818.25) 111.00 (-106.14 to 328.14)
2022 (n=106) (n=106)

BA = balloon angioplasty; MD = mean difference; mos. = months; yr(s). = year(s); SD = standard deviation; SET = supervised

exercise therapy.

* There is one trial of BA alone plus SET and one trial of BA with selective stenting, each reported across multiple publications.
T Authors reported medians and IQRs which were converted to means and standard deviations.

Three trials (in 6 publications)*’->%7>87:8830 reported maximum walking distance (MWD) (Figure 11).
One trial® defined MWD as the distance that a patient could walk during the treadmill test before
needing to stop due to claudication pain or for any other reason (e.g., breathlessness, fatigue) and two
trials did not define it further. All trials set time and/or distance limits for the treadmill test which ranged
from 5 to 30 minutes (and from 215 to 1000 meters in two trials);>>®” it is unclear if this may have
impacted MWD in those trials. See Appendix K, Table K-2 for more details on MWD (and ICD) definitions
and treadmill protocols. BA alone plus SET was associated with improvement in MWD at 3 months
compared with SET alone in one RCT (N=100, MD 114.20, 95% Cl 71.56 to 156.84).%” Primary analyses at
6 months (3 RCTs)*”%%%8 and 1-2 years (3 RCTs)*>*7># showed considerable heterogeneity (86.2% and
90.4%) resulting in no difference in MWD between treatment groups. After exclusion of one outlier trial
of selective stenting®””’° that had values 10 times that of the other trials, BA alone plus SET was
associated with improvement in MWD compared with SET alone at 6 months (2 RCTs, N=173, MD 54.92,
95% Cl 11.14 to 91.35, 1>=0%);>°® however, the estimate at 1 to 2 years remained extremely
heterogeneous with the two trials reporting opposite results (Appendix H, Figure H18). The reason for
the heterogeneity is unclear. At 5 years across two trials (1 BA alone and 1 selective stenting),
combination EVT plus SET and SET alone showed similar improvement in MWD (N=284, MD 33.63, 95%
Cl-31.80 to 105.46, 1>=0%).*"">%° The magnitude of effect for these differences is unspecified.
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Figure 11. Maximum walking distance (meters): Combination endovascular intervention plus SET
versus SET alone

Follow-up time Outcome BA+ SET, N, Mean Difference

and Study Severity Location Intervention duration Mean (SD) SET, N, Mean (SD) (95% CI)

3 months

Mazari 2010 A, B: 82%; C, D: 16% femoropopliteal BAalone + SET 3months  48,207.00(100.52) 52, 92.80 (116.90) " 114.20 (71.56, 156.84)
Subgroup, PL (p = ., I = 0.0%) <> 114,20 (71.56, 156.84)
6 months

Greenhaigh 2008 NR femoropopliteal BAalone + SET 6months  43,202.00 (114.73) 37, 167.00 (114.73) - - 35.00 (-15.42, 85.42)
Mazari 2012 A, B: 82%; C, D: 16% femoropopliteal BAalone + SET 6months 47, 215.00 (93.11) 46, 150.20 (81.39) - 64.80 (29.28, 100.32)
Fakhry 2013Ch. 7 Fontaine: l1a: 20%; IIb: 80% Al (27%) or FP (73%) BAw/ selective stent + SET  6months 106, 1260.00 (722.10) 106, 851.00 (657.34) | —— 409.00 (223.11, 594.89)
Subgroup, PL (p = 0.001, I’ = 86.2%) e 142.35 (-89.90, 414.64)
1-2 years

Greenhalgh 2008 NR femoropopliteal BAalone + SET 2years 37,245.00 (122.39) 34, 155.00 (122.39) -'.- 90.00 (33.01, 146.99)
Mazari 2012 A, B: 82%; C, D: 16% femoropopliteal BAalone + SET 1 year 47, 187.75 (80.28) 46, 215.00 (81.56) - -27.25 (-60.15, 5.65)
Klaphake 2022 Fontaine: l1a: 20%; IIb: 80% Al (27%) or FP (73%) BAw/ selective stent + SET 1 year 106, 1237.00 (706.40) 106, 955.00 (663.23) ——— 282.00 (97.54, 466.46)
Subgroup, PL (p = 0.000, I' = 90.4%) 82.96 (-80.99, 292.87)
25 years

Mazari 2017 A, B: 82%; C, D: 16% femoropopliteal BAalone + SET 5 years 37, 111.08 (107.05) 35,78.12 (72.79) 32.96 (-9.13, 75.05)
Kiaphake 2022 Fontaine: lla: 20%; IIb: 80% Al (27%) or FP (73%) BAw/ selective stent + SET 5§ years 106, 1034.00 (822.17) 1086, 981.00 (853.57) - 53.00 (-172.61, 278.61)
Subgroup, PL (p = 0.864, I = 0.0%) 33.63 (-31.80, 105.46)

T T T T
-200 0 200 400

Favors SET  Favors BA + SET

Note: Mazari 2010, 2012 and 2017 are the same trial reported across different publications.
BA = balloon angioplasty; Cl = confidence interval; NR = not reported; PL = profile likelihood; SD = standard deviation; SET =
supervised exercise therapy.

4.2.1.3.2.3 Quality of Life

Three RCTs (in 6 publications) reported SF-36 PCS or PF scores (0-100 scale).*”>97>878890 There was
similar improvement in SF-36 scores following EVT plus SET and SET alone at all timepoints measured up
to 5 years (though EVT tended to be favored after 3 months), except for 6 months when EVT was
associated with a moderate improvement across two trials (N=305, MD 14.21, 95% 7.32 to 20.35,
|2=0%)’47,88
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Figure 12. Pooled results across three trials at 1 to 2 years showed substantial heterogeneity
(1>=73.8%) with two smaller trials of BA alone plus SET*%%8 showing no difference in SF-36 function scores
between groups and one larger trial*’ finding moderate improvement with selective stenting plus versus
SET. Results analyzed at longest follow-up (2 to 5 years) were similar to those at 1 to 2 years (3 RCTs,
N=355, MD 2.44, 95% CI -3.17 t0 9.95, 12=50.1%)%7>% (Appendix H, Figure H19).
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Figure 12. SF-36 PCS and PF scores (0-100 scale): Endovascular intervention plus SET versus SET

Follow-up time

and Study Severity
3 months
Mazari 2010 A, B: 82%: C,D: 16%

Subgroup, PL (p =, I’ = 0,0%)

6 months

Mazari 2012
Fakhry 2013 Ch. 7
Subgroup, PL (p=0.778, I = 0.0%)

A, B: 82%; C,D: 16%

1-2 years

Greenhalgh 2008 NR

Mazari 2012 A, B: 82%; C,D: 16%
Fakhry 2013 Ch. 7
Subgroup, PL (p =0.022, I =73.8%)

=5 years
Mazari 2017
Klaphake 2022
Subgroup, PL (p = 0.863, I" = 0.0%)

A, B 82%; C,D: 16%

Fontaine: lla: 20%; Iib: 80%

Fontaine: lla: 20%; Iib: 80%

Fontaine: lla: 20%; Iib: 80%

Location

femoropopliteal

femoropopliteal
Al (27%) or FP (73%)

femoropopliteal
femoropopliteal
Al (27%) or FP (73%)

femoropopliteal
Al (27%) or FP (73%)

Intervention

BAalone + SET

BAalone + SET

BAw/ selective stent + SET

BAalone + SET
BAalone + SET

BAw/ selective stent + SET

BAalone + SET

Qutcome BA + SET, N,
duration Mean (SD)
3months 48, 60.00 (31.88)
6 months 47, 62.50 (33.36)

2 years
1 year
1 year

5 years
BA w/ selective stent + SET 5 years

6 months

106, 27.20 (19.43)

37,40.90 (NR)
47, 55.00 (29.65)
106, 22.40 (23.94)

37, 55.00 (31.50)
106, 22.80 (21.78)

SET, N, Mean (SD)

52, 55.00 (35.58) t

Mean Difference
(95% CI)

5.00 (-8.22, 18.22)
5.00 (-8.22, 18.22)

12.50 (-0.39, 25.39)
14.50 (9.24, 19.76)
14.21 (7.32, 20.36)

0.40 (-4.13, 3.33)
7.50 (-6.74, 20.74)
9.80 (3.25, 16.35)
4.43 (-3.24,13.75)

5.27 (-9.74, 20.28)
6.70 (0.59, 12.81)
6.50 (-1.28,13.74)

46, 50.00 (29.99) —
106, 12.70 (19.62) i
34, 39.20 (NR) ——
46, 47.50 (35.21) —t-
108, 12.60 (24.72) ——
—_—
35,49.73 (33.36) ————#————
108, 16.10 (23.55) i
T T T
-10 0 10 20
Favors SET  Favors BA + SET

Note: the following are the same trial reported across different publications: (1) Mazari 2010, 2012 and 2017; (2) Fakhry 2013

and Klaphake 2022.

Al = aortoiliac; BA = balloon angioplasty; Cl = confidence interval; FP = femoropopliteal; NR = not reported; PCS = Physical
Component Score; PF = Physical Function scale scores; PL = profile likelihood; SD = standard deviation; SF-36 = Short Form 36
quality of life questionnaire; SET = supervised exercise therapy.

Two RCTs (in 4 publications) that evaluated BA alone plus SET reported SF-36 MCS or MH scores (0-
100 scale).>*#7:880 Combination treatment and SET alone showed similar improvement in SF-36 mental
scores at all timepoints measured up to 5 years, except for one trial that found BA associated with a
small improvement at 3 months,®” (Figure 13). Results were consistent when analyzed at longest follow-
up (2 to 5 years) (2 RCTs, N=143, MD 2.22, 95% Cl -4.03 to 7.54, 1>=0%).>%%°

Figure 13. SF-36 MCS and MH scores (0-100 scale): Endovascular intervention plus SET versus SET

Follow-up time

and Study Severity
3 months
Mazari 2010 A, B: 82%; C, D: 16%

Subgroup, PL (p = ., I = 0.0%)

Location

femoropopliteal

Intervention

BA alone + SET

Qutcome
duration

3 months

BA+SET, N,
Mean (SD)

48, 82.00 (20.01)

SET, N,
Mean (SD)

52, 72.00 (22.24)

=
j—__=—

Mean Difference
(95% Cl)

10.00 (1.72, 18.28)
10.00 (1.72, 18.28)

6 months
Mazari 2012 A, B:82%;C,D:16%  femoropopliteal BA alone + SET 6months 47, 80.00(23.72) 46, 76.00 (29.99) 4.00 (-7.00, 15.00)
Subgroup, PL (p = ., I = 0.0%) 4.00 (-7.00, 15.00)
1-2 years
Greenhalgh 2008 NR femoropopliteal BA alone + SET 2 years 37,51.50 (NR) 34, 47.60 (NR) —-.— 2.40 (-1.83, 6.43)
Mazari 2012 A, B:82%; C, D: 16% femoropopliteal BA alone + SET 1 year 47,80.00 (23.72) 46, 73.50 (35.21) —T——8&—— B.50(-5.73, 18.73)
Subgroup, PL (p = 0.533, I*= 0.0%) 2.80 (-2.07,9.43)
=5 years
Mazari 2017 A, B:82%; C, D: 16% femoropopliteal BA alone + SET 5 years 37,70.00(27.80)  35,70.00(33.36) 0.00 (-14.23, 14.23)
Subgroup, PL (p = ., = 0.0%) 0.00 (-14.23, 14.23)
T T T T
-10 0 10 20

Favors SET Favors BA + SET

Note: Mazari 2010, 2012 and 2017 are the same trial reported across different publications.
BA = balloon angioplasty; Cl = confidence interval; MCS = Mental Component Score; MH = Mental Health scale scores; NR = not
reported; PL = profile likelihood; SD = standard deviation; SF-36 = Short Form 36 quality of life questionnaire; SET = supervised

exercise therapy.

Two RCTs (in 5 publications) reported quality of life using a disease-specific measure, the VascuQolL
(1-7 scale).*”7587:8830 Combination EVT plus SET was associated with a small improvement at 3 months (1

RCT)¥” and a moderate improvement at 6 months (2 RCTs)*”#8 in VascuQolL scores compared with SET

(Figure 14). At 1 to 2 years (2 RCTs)”>® and 5 years (2 RCTs)”>*° there was similar improvement between
the groups in pooled analyses. The estimate at 1 to 2 years showed heterogeneity (1>=65.1%) with one

Angioplasty and Stenting for PAD: Final Report

Page 90



WA — Health Technology Assessment August 18, 2025

trial of BA alone plus SET® finding no difference between groups and the other trial finding selective
stenting plus SET”® associated with a moderate improvement in VascuQoL scores compared with SET
alone. The pooled estimate at 5 years tended to favor combination therapy.

Figure 14. VascuQol scores (1-7 scale): Endovascular intervention plus SET versus SET

Follow-up time Outcome BA+SET, N, SETN, Mean Difference
and Study Severity Location Intervention duration Mean (SD) Mean (SD) (95% CI)

3 months

Mazari 2010 , A, B:82%; C, D: 16% femoropopliteal BA alone + SET 3months 48, 5.80(1.13) 52, 5.24 (1.56) i 0.56 (0.03, 1.09)
Subgroup, PL(p=.,1" =0.0%) 0.56 (0.03, 1.09)
6 months .

Mazari 2012 A, B:82%, C,D: 16% femorapopliteal BA alone + SET Bmonths 47,564 (1.51) 46, 5.00 (1.55) —#—— 0.64 (0.02, 1.26)
Fakhry 2013 Ch. 7 Fontaine: lla: 20%; llb: 80% Al (27%) or FP (73%)  BAw!/ selective stent + SET 6 months 106, 1.41 (0.98) 106, 0.62 (1.00) 1 0.79 (0.52, 1.06)
Subgroup, PL (p = 0.664, I" = 0.0%) 0.77 (0.41, 1.07)
1-2 years .

Mazari 2012 A, B:82%; C, D: 16% femoropopliteal BA alone + SET 1 year 47,520 (1.10) 46,5.14 (1.57) ——— 0.06 (-0.49, 0.61)
Klaphake 2022 Forzltaine: lla: 20%; Ilb: 80% Al (27%) or FP (73%)  BAw/ selective stent + SET 1 year 106, 1.34 (1.18) 106, 0.73 (1.18) —'-.— 0.61 (0.29, 0.93)
Subgroup, PL (p =0.090, I" = 65.1%) —_— 0.45 (-0.28, 0.98)
25 years .

Mazari 2017 A, B:82%; C, D: 16% femoropopliteal BA alone + SET 5 years 37,5.08(1.78) 35, 4.64 (1.66) —T—8— 0.44(-0.35,1.23)
Klaphake 2022 Fcrgtaina: lla: 20%; llb: 80% Al (27%) or FP (73%)  BAw/ selective stent + SET 5 years 106, 1.60 (1.14) 106, 1.36 (1.18) -t 0.24 (-0.07, 0.55)
Subgroup, PL (p =0.646, I" = 0.0%) - 0.27 (-0.10, 0.71)

T T
-1 0 1
Favors SET Favors BA + SET

Note: the following are the same trial reported across different publications: (1) Mazari 2010, 2012 and 2017; (2) Fakhry 2013
and Klaphake 2022.

Al = aortoiliac; BA = balloon angioplasty; Cl = confidence interval; FP = femoropopliteal; PL = profile likelihood; SD = standard
deviation; SET = supervised exercise therapy; VascuQol = Vascular Quality of Life Questionnaire.

4.2.1.3.2.4 Restenosis and Lesion Progression

One trial (2 publications)®° assessed stenosis for both treatment groups at baseline at the index
lesion site using duplex ultrasonography at each follow-up visit. Among patients randomized to
combination BA alone plus SET, significant stenosis—defined as a doubling of peak systolic velocity
across the lesion—was detected in 8.3% and 67.6% of those assessed at 3 months (n=48) and 1 year
(n=34), respectively.®® At 3 months, 83% of patients in the combination therapy group underwent duplex
scanning, compared with only 59% at 1 year; corresponding data for the SET group were not reported. At
5 years, follow-up duplex scanning was performed in 58% of randomized participants (N=68), and the
majority of patients in both treatment arms exhibited significant stenosis at the index lesion with a
lower, but not statistically significant, likelihood of restenosis in those who received BA alone plus SET
versus residual stenosis in those who received SET alone (68.6% vs. 84.8%, RR 0.81, 95% Cl 0.62 to
1.06).%° The incidence of new ipsilateral and contralateral lesions was similar between groups (Appendix
F). The presence or frequency of associated clinical symptoms was not reported.

A second trial*’ reported significant restenosis (not defined) at 1 year in 31.5% of patients who
received primary stenting and SET and were available for follow-up duplex imaging (n=73 out of 100);
follow-up imaging was not performed in the SET only group. Four of these patients required a second
revascularization procedure due to worsening of claudication.

4.2.2 Safety

All trials included for effectiveness reported on safety outcomes and adverse events. We present
comparative safety first followed by a section devoted to endovascular intervention-specific safety; the
latter is divided into serious and any endovascular intervention-related events, with a focus on serious
events and events requiring surgical intervention/reoperation. For most of the harms (e.g., second
surgical intervention, amputation, mortality, cardiovascular events [e.g., myocardial infarction, stroke]),
trials are too small to detect differences between group as the events as reported are uncommon.
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4.2.2.1 Balloon Angioplasty (BA) or Stenting versus Medical Therapy (MT)

4.2.2.1.1 Second Intervention to Target Vessel/Lesion

In two trials (in 4 publications)281:82195 the |ikelihood of a second intervention (not further defined)
to the target vessel or lesion was similar following primary stenting versus MT over 6 months to 5 years
of follow-up (Table 24). In the trial with longer term (up to 5 years) follow-up,®*%1%? interventions were
performed due to progression to disabling IC (8 stent vs. 10 MT patients), progression to chronic limb
threatening ischemia (2 stent vs. 4 MT patients) or significant in-stent restenosis (7 stent patients). The
reason for a second intervention to the target vessel/lesion (i.e., symptom- or image-driven) in the trial
with shorter follow-up was not clear.%

Table 24. Target vessel/lesion revascularization from two trials comparing primary stenting versus MT

RR (95% Cl)

Murphy 2015 6 months 2.2% (1/46) 0% (0/22) NC, p=0.50
g g 1 year 15.6% (7/45) 6.1% (3/49) 2.54 (0.70 to 9.24)
Lindgren 2017; Lindgren, o o
2018; Gunnarsson 2023 2 years 20.0% (9/45) 14.3% (7/49) 1.40 (0.57 to 3.45)
5 years 37.8% (17/45) 28.6% (14/49) 1.32(0.74 to 2.36)

Cl = confidence interval; MT = medical therapy; NC = not calculable; RR = risk ratio.

4.2.2.1.2 Second Intervention (Endovascular and Surgical) to Any Vessel/Lesion

Across four RCTs (in 5 publications), one that evaluated BA alone®® and three that evaluated
selective or primary stenting,52821%111 the |ikelihood of a second intervention was similar for
endovascular intervention and MT at longest follow-up (range 1.5 to 5 years): endovascular intervention
(4 RCTs, N=280, 14.8% vs. 14.5%, RR 1.26, 95% Cl 0.53 to 2.30, 1>=0%)°%*10>111.1%¢ (Figure 15) and
surgical/bypass intervention (2 RCTs, N=156, 1.3% vs. 1.2%, RR 1.07, 95% CI 0.05 to 22.60, 12=0%)8*1°¢
(Figure 16). Surgical intervention was rare. Results were consistent when the trials were stratified by BA
alone or stenting (Figure 15 and Figure 16) or by time period regardless of approach (Appendix H, Figure
H20 for second endovascular intervention). In two trials,2>1°® the indication for a second intervention
(both endovascular and surgical) was worsening IC or progression to CLTI. The remaining trials did not
report the symptomatic status of patients undergoing reintervention. In one trial, all endovascular
interventions reported were to the target vessel.®? In most trials, second intervention, especially surgery,
was uncommon and studies may be under powered to detect a difference between groups.
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Figure 15. Second intervention (endovascular) to any vessel/lesion at longest follow-up: Endovascular
intervention versus MT

Outcome  BA, MT, Risk Ratio
Intervention and Study Intervention duration n/N n/N (95% CI)
BA alone
Whyman 1997 . BA alone 2 years 4/30  2/32 ——=— 213 (0.42, 10.81)
Subgroup, PL (p=., I" = 100.0%) ---— 2.13 (0.42, 10.81)
With stent g
Nylaende 2007 BA w/ selective stent 2 years 0/28  2/28 ’ 0.20(0.01, 3.99)
Murphy 2015 Primary stent 1.5years 1/46 1/22 e 0.48 (0.03, 7.30)
Gunnarsson 2023 Primary stent 5 years 17/45  14/49 1.32(0.74, 2.36)

Subgroup, PL (p = 0.383, I° = 0.0%) 1.19 (0.26, 2.24)

Overall, PL (p = 0.499, I” = 0.0%) 1.26 (0.53, 2.30)

T
125 1 8
Favors BA Favors OMT

BA = balloon angioplasty; Cl = confidence interval; MT = medical therapy; PL = profile likelihood.

Figure 16. Second intervention (surgical/bypass)* to any vessel/lesion at longest follow-up:
Endovascular intervention versus MT

Outcome  BA, MT, Risk Ratio
Study Intervention duration n/N n/N (95% CI)
Whyman 1997 BA alone 2 years 0/30 132 ——a—F— 0.35(0.02, 8.39)
Lindgren 2018 Primary stent 2 years 1/45  0/49 ——=%— 3.26 (0.14, 78.06)
Overall, PL (p = 0.332, I*= 0.0%) 1.07 (0.05, 22.60)

Favb1r§%A 1Favo§s OMT

BA = balloon angioplasty; Cl = confidence interval; MT = medical therapy; PL = profile likelihood.
*Lindgren: femoropopliteal bypass due to symptomatic stent occlusion at 10 months; patient deteriorated and was amputated
below the knee at 18 months. Whyman: surgery for marked deterioration of symptoms.

4.2.2.1.3 Amputation

One trial (in 3 publications)®*8182 reported a total of two patients, one in each group (primary
stenting versus MT), required a major amputation by 5 years (N=94, 2.2% vs. 2.0%, RR 1.09, 95% CI 0.07
to 16.90).%% Neither amputation occurred prior to 2 years;® one occurred by the 2-year (stent group)®
and one by the 5-year (MT group)®? follow-up. This trial may have been underpowered to detect
differences between treatments for risk of amputation.

4.2.2.1.4 Mortality

All-cause mortality was reported by four RCTs (in six publications), one'>>*® that evaluated BA alone
and three®282105.111 that evaluated selective or primary stenting. The likelihood of mortality following EVT
and MT was similar at longest follow-up (2 to 5 years) compared with MT across three trials (N=212,
7.8% vs. 9.2%, RR 0.92, 95% C1 0.27 to 2.79, 12=0%);5%111156 the fourth trial (N=68)% reported no deaths
in either group (primary stenting or MT) over 6 months. Results were consistent when the trials were
stratified by BA alone or stenting (Figure 17) and across timepoints regardless of approach (6 months [1
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RCT],*° 2 years [3 RCTs]81111% and 5 years [1 RCT] ©2) (Appendix H, Figure H21). Trials may have been
underpowered to effectively evaluate mortality.

Figure 17. All-cause mortality at longest follow-up: Endovascular intervention versus MT

Outcome  BA, MT, Risk Ratio
Intervention and Study Intervention duration n/N n/N (95% CI)
BA alone .
Whyman 1997 , BA alone 2 years 030 232 ————— 0.21 (0.01, 4.26)
Subgroup, PL{p = ., I" = 100.0%) R 0.21 (0.01, 4.26)
With stent
Nylaende 2007 BA w/ selective stent 2 years 1/28 0/28 ———t—=— 3.00(0.13, 70.64)
Gunnarsson 2023 Primary stent 5 years 7145  8/49 0.95 (0.38, 2.42)

Subgroup, PL (p = 0.495, I’ = 0.0%) 1.04 (0.33, 5.46)

Overall, PL (p = 0.482, I = 0.0%) 0.92 (0.27, 2.79)

125 1 8
Favors BA Favors OMT

BA = balloon angioplasty; Cl = confidence interval; MT= medical therapy; PL = profile likelihood.

4.2.2.1.5 Cardiovascular Events

The likelihood of myocardial infarction (Ml) was similar following BA alone or primary stenting
compared with MT at longest follow-up (6 months to 2 years) across three trials (N=224, 2.5% vs. 4.9%,
RR 0.70, 95% CI 0.07 to 3.15, 1°=14.1%) (Figure 18);3%1%>1¢ results were consistent when the trials were
stratified by BA alone or stenting or by time period regardless of approach (Appendix H Figure H22). In
the trial of BA alone all Mis occurred by 6 months.'*® Ml was uncommon and trials may have been
underpowered to effectively evaluate Ml risk between groups.

Figure 18. MI at latest timepoint: Endovascular intervention versus MT

Outcome  BA,  MT, Risk Ratio
Intervention and Study Intervention duration n/N n/N (95% CI)
BA alone
Whyman 1997 BA alone 2 years 0/30 232 ol 0.21 (0.01, 4.26)
Subgroup, PL (p = ., I’ = 100.0%) ——E— (.21 (0.01, 4.26)
With stent
Murphy 2015 Primary stent 6 months 0/46 1/22 = 0.16 (0.01, 3.85)
Lindgren 2018 ) Primary stent 2 years 3/45  2/49 —ll— 1.63(0.29, 9.33)
Subgroup, PL (p = 0.211, I" = 36.1%) 0.95 (0.05, 7.60)
Overall, PL (p = 0.312, = 14.1%) 0.70 (0.07, 3.15)

T T T

125 1 8
Favors BA Favors OMT

BA = balloon angioplasty; Cl = confidence interval; Ml = myocardial infarction; MT = medical therapy; PL = profile likelihood.

Two trials (in 3 publications), one evaluating BA alone®*® and one evaluating primary stenting,®-%2
reported similar likelihoods of other serious cardiovascular events (i.e., stroke, atrial fibrillation and
severe angina requiring hospitalization) compared with MT (Table 25). One of these trials also reported a
case of severe Gl bleeding (requiring hospitalization) following dual antiplatelet therapy in a patient
randomized to stenting.®? Overall, SAEs were somewhat more common following EVT versus MT. These
events were uncommon and trials may have been underpowered to effectively evaluate risk.
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Table 25. Other serious events requiring hospitalization (not including Ml) in trials comparing
endovascular intervention versus MT

Endovascular _ BA/stent MT o
Outcome Study Intervention Timing % (n/N) % (n/N) RR (95% ClI)

Stroke Lindgren, 2018 Primary stenting | 2 years” 4.4% 0% Not calculable,

(ischemic) (2/45) (0/49) p=0.14

Atrial Lindgren, 2017 Primary stenting | 1year 8.9% 4.1% 2.2(0.42t011.32)

fibrillation (4/45) (2/49)

Lindgren, 2018 Primary stenting | 2 years 11.1% 4.1% 2.7 (0.56 to 13.34)

(5/45) (2/49)

Severe angina | Whyman 1997 BA alone 2 years’ 0% 3.1% Not calculable,
(0/30) (1/32) p=0.33

Gl bleed* Lindgren, 2018 Primary stenting | 2 years 2.2% 0% Not calculable,
(1/45) (0/49) p=0.30

BA = balloon angioplasty; Cl = confidence interval; Gl = gastrointestinal; Mi = myocardial infarction; MT = medical therapy; RR =
risk ratio.

* Both occurred within 12 months.

t Occurred within 6 months.

¥ During dual antiplatelet therapy.

4.2.2.2 Balloon Angioplasty (BA) or Stenting versus Supervised Exercise Therapy (SET)

4.2.2.2.1 Second Intervention to Target Vessel/Lesion

Overall, EVT and SET had a similar likelihood of a second intervention to the index vessel or lesion at
longest follow-up (range 6 months to 7 years) across three RCTs (N=295, 11.3% vs. 21.5%, respectively,
RR 0.53, 95% Cl 0.30 to 1.30)*+105118 (Figure 19). Excluding the high risk of bias trial evaluating BA alone
did not alter the overall conclusions.!'® Results were consistent when stratified by BA alone at 6 years (1
RCT, N=56, 10.0% vs. 15.4%, RR 0.65, 95% Cl 0.16 to 2.64)'*8 and stenting (BA with selective stenting and
primary stenting) at 6 months and 7 years (2 RCTs, N=239, 11.6% vs. 22.9%, RR 0.51, 95% Cl 0.23 to 2.43,
12=12.9%)*+1% (Figure 19) and by timepoint regardless of approach (Appendix H, Figure H23).
Individually, however, the two trials that compared stenting strategies to SET, showed different results. In
one trial,’% the likelihood of a second intervention at 6 months was similar following primary stenting
and SET (N=89, 2.2% vs. 0%; RR 2.81, 95% Cl 0.12 to 67.14); only a single event occurred, resulting in a
highly imprecise estimate. In the other trial,* BA with selective stenting was associated with a large
decrease in the likelihood of a second intervention at 7 years compared with SET (N=150; 17.3% vs.
36.0%; RR 0.48, 95% CI 0.27 to 0.86). Variability in stenting strategy (selective vs. primary stenting),
lesion location (aortoiliac vs. mixed iliac [71%] and femoropopliteal [29%]), and duration of follow-up (6
months vs. 7 years) may account for some of the discrepancies in findings across the trials. None of the
studies specified the indication for the second intervention (e.g., symptomatic recurrence), reported use
of routine imaging during follow-up, or clarified whether the subsequent procedures were endovascular
or surgical in nature (but are most likely endovascular).
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Figure 19. Second intervention to target vessel/lesion at longest follow-up: Endovascular intervention
versus SET

Outcome  BA, SET, Risk Ratio
Intervention and Study Severity Location Intervention duration n/N n/N (95% Cl)
BA alone
Perkins, 1996 NR mixed*  BAalone 6 years 3/30  4/26 —-—— 0.65 (0.16, 2.64)
Subgroup, PL (p = ., I’ = 0.0%) < 0.65 (0.16, 2.64)
With stent :
Fakhry 2013 (Ch. 5) Rutherford: 1 or 2: 76%; 3: 24% mixed*  BAw/ selective stent 7 years 13/76  27/75 —-— 0.48 (0.27, 0.86)
Murphy 2015 NR aortoiliac Primary Stent 6 months  1/46 0/43 T 2.81(0.12,67.14)
Subgroup, PL (p = 0.284, I’ = 12.9%) 0.51(0.23, 2.43)
Overall, PL (p = 0.536, I = 0.0%) 0.53 (0.30, 1.30)

T T T
.25 1 4
Favors BA Favors SET

BA = balloon angioplasty; Cl = confidence interval; NR = not reported; PL = profile likelihood; SET = supervised exercise therapy.
*Perkins: superficial femoral artery (50%) and both superficial femoral and iliac artery (50%); Fakhry 2013: iliac (71%) and
femoropopliteal (29%) arteries.

4.2.2.2.2 Second Intervention (Endovascular and Surgical) to Any Vessel/Lesion

Five RCTs (in six publication)*7690.105118142 renorted the incidence of second interventions to any
vessel or lesion. None of the studies specified the indication for the second intervention (e.g.,
symptomatic recurrence, image-driven).

At longest follow-up, the likelihood of a second endovascular intervention was similar following BA
alone and SET across two RCTs with 5 to 6 years of follow-up (N=130, 29.0% vs. 26.2%, RR 1.11, 95% ClI
0.53 to 2.17, 1=0%)°1® (Figure 20). In contrast, stenting (BA with selective stenting or primary stenting)
was associated with a large reduction in the likelihood of a second endovascular intervention compared
with SET across three RCTs with 1 to 7 years of follow-up (N=479, 7.7% vs. 23.7%, RR 0.33, 95% Cl 0.19 to
0.60, 12=0%)**7610> (Figure 20). However, there are too few studies to stratify by intervention type and
assess modification by treatment. When stratified by timepoint—1 month (1 RCT),”® 6 months (2
RCTs),’®142 1-2 years (3 RCTs)’®10>142 gnd >5 years (2 RCTs)*+*° (Appendix H, Figure H24)—the likelihood
of a second endovascular intervention was similar for BA with selective stenting compared with SET prior
to 1 year. After 1 year, stenting was associated with a large reduction in the likelihood of a second
endovascular intervention compared with SET: 1-2 years (3 RCTs, N=479, 5.3% vs. 18.5%, RR 0.28, 95% Cl
0.14 to 0.58, 1°=0%)7%1%>142 and 7 years (1 RCT, N=150, 22.7% vs. 42.7%, RR 0.53, 95% CI 0.32 to 0.87)*
Despite this apparent benefit, the cumulative number of procedures (any) performed—combining both
initial and follow-up interventions—was significantly greater in the selective stenting group (121 vs. 61
procedures; p<0.001). Neither trial that evaluated BA alone provided data on the incidence of second
endovascular intervention at earlier timepoints (only reported at longest follow-up, 5 and 6 years).%%18

Exclusion of the trial at high risk of bias that evaluated BA alone did not change the conclusions for
any of the analyses.'!8
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Figure 20. Second intervention (endovascular) to any vessel/lesion at longest follow-up: Endovascular

intervention versus SET

Intervention Qutcome  BA, SET, Risk Ratio
and Study Severity Location Intervention duration n/N n/N (95% Cl)
BA alone
Perkins 1996 NR mixed* BA alone 6 years 7/30 7/26 0.87 (0.35, 2.15)
Mazari 2017 TASC: A, B: 82%; C, D: 16% femoropoplitealBA alone 5 years 13/39  9/356 1.30 (0.63, 2.66)
Subgroup, PL (p = 0.495, I' = 0.0%) 1.11 (0.53, 2.17)
With stent
Fakhry 2013 (Ch. 5) Rutherford: 1 or 2: 76%; 3: 24% mixed” BA w/ selective stent 7 years 8/75 20/75 + 0.40 (0.18, 0.85)
Koelemay 2022 NR iliac BA w/ selective stent 1 year 10/126 33/114 —— 0.27 (0.14, 0.53)
Murphy 2015 NR aortoiliac Primary Stent 1.5years 1/46 2/43 L 0.47 (0.04, 4.97)
Subgroup, PL (p = 0.728, I' = 0.0%) . 0.33 (0.19, 0.60)
Overall, PL (p = 0.022, I’ = 65.0%) -‘- 0.57 (0.28, 1.18)
T T
.25 1 4
Favors BA Favors SET

BA = balloon angioplasty; Cl = confidence interval; NR = not reported; PL = profile likelihood; SET = supervised exercise therapy;
TASC = TransAtlantic Society Consensus.

*Perkins: superficial femoral artery (50%) and both superficial femoral and iliac artery (50%); Fakhry 2013: iliac (71%) and
femoropopliteal (29%) arteries.

Compared with SET, the likelihood of a second surgical intervention at longest follow-up was similar
across four RCTs with follow-up ranging from 1 to 7 years (N=520, 9.3% vs. 7.2%, RR 1.27, 95% Cl 0.54 to
3.91, 12=0%)*476:°0.118 (Figure 21). Results were consistent when the trials were stratified by BA alone (2
RCTs, N=130, 5-6 year follow-up; 8.7% vs. 6.6%, RR 1.34, 95% Cl 0.26 to 5.78, 12=0%)°*'!® and with
selective stenting (2 RCTs, N=390, 1-7 year follow-ups; 9.5% vs. 7.4%, RR 1.43, 95% Cl 0.21 to 14.84,
1>’=76.7%)**"® (Figure 21). However, the estimates were imprecise and there was marked heterogeneity
across the two trials of BA with selective stenting. One trial** in patients with mixed iliac and
femoropopliteal disease reported a similar likelihood of a second surgical intervention between
treatment groups at 7 years (N=150, 12.0% vs. 16.0%, RR 0.75, 95% Cl 0.34 to 1.67) whereas the second
trial’® in patients with iliac disease reported a large increase in the likelihood with selective stenting
versus SET at 1 year (N=240, 7.9% vs. 1.8%, RR 4.52, 95% Cl 1.01 to 20.21). Differences in the location of
the lesions and follow-up timing may explain some of the heterogeneity; in addition, it is unclear how
comparable the two populations were in terms of disease severity.

When stratified by timepoint—1 month (1 RCT),”® 6 months (2 RCTs),”®%4? 1-2 years (2 RCTs)’®142 and
>5 years (3 RCTs)**9%118 (Appendix H, Figure H25)-the likelihood of a second surgical intervention was
similar between EVT (BA alone or with selective stenting) and SET, except for the increased likelihood
with stenting at 1 year in one RCT’® mentioned above. In this same trial, stenting tended to be associated
with an increased likelihood at 6 months; however, the difference between groups did not reach
statistical significance and the estimate was imprecise (1 RCT, N=240, 6.3% vs. 0.9%, RR 7.24, 95% Cl1 0.92
to 56.98).7

Exclusion of the trial at high risk of bias that evaluated BA alone did not change the conclusions for
any of the analyses.''®
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Figure 21. Second intervention (surgery) to any vessel/lesion at longest follow-up: Endovascular

intervention versus SET

Intervention

and Study Severity Location Intervention
BA alone

Perkins 1996 NR mixed* BA alone
Mazari 2017 TASC: A, B: 82%; C, D: 16% femoropoplitealBA alone

Subgroup, PL (p = 0.725, 1= 0.0%)

With stent
Fakhry 2013 (Ch. 5) Rutherford: 1 or 2: 76%; 3: 24% mixed* BA w/ selective stent
Koelemay 2022 NR iliac BA w/ selective stent

Subgroup, PL (p = 0.038, I*= 76.7%)

Overall, PL (p = 0.213, I’ = 33.1%)

Qutcome
duration

6 years
5 years

7 years
1 year

BA, SET,
n/N n/iN
1/30 1/26
5/39 3135
9/75 12/75

10/126  2/114

Risk Ratio
(95% CI)

0.87 (0.06
1.50 (0.39
1.34(0.26

0.75(0.34
452 (1.01
143 (0.21

1.27 (0.54

,13.18)
. 5.81)
. 5.78)

L 1.67)
,20.21)
,14.84)

,3.91)

T
.25
Favors BA

T
1

T
4
Favors SET

BA = balloon angioplasty; Cl = confidence interval; NR = not reported; PL = profile likelihood; SET = supervised exercise therapy;

TASC = TransAtlantic Society Consensus.

*Perkins: superficial femoral artery (50%) and both superficial femoral and iliac artery (50%); Fakhry 2013: iliac (71%) and

femoropopliteal (29%) arteries.

4.2.2.2.3 Amputation

Three trials, one® that evaluated BA alone and two**’® that evaluated selective stenting, reported
the proportion of patients who required amputation. Patients who received any endovascular
intervention and SET had a similar likelihood of any amputation (2 RCT, N=270, 3.0% vs. 1.5%),***° major
amputation (2 RCTs, N=270, 3.0% vs. 0%)**° and minor amputation (1 RCT, N=150, 0% vs. 2.7%)* over 5

to 7 years of follow-up (
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Figure 22). In total, there were four major amputations, all following endovascular intervention (1
after BA alone and 3 after BA with selective stenting). The third trial (N=240)7° reported that no patient
in either group (BA with selective stenting or SET) required a major amputation over 5.8 years of follow-

up. Amputation was uncommon and studies may be under powered to detect a difference between
groups.
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Figure 22. Amputation: Endovascular intervention (any) versus SET

Outcome BA, SET, Risk Ratio
Outcome and Study Severity Location Intervention Duration n/N  n/N (95% CI)
Any amputation
Fakhry 2013 (ch. 5) Rutherford: 1 or 2: 76%; 3: 24% mixed BA w/ selective stent 7 years 3175 2175 : 1.50 (0.26, 8.72)
Mazari 2017 TASC: femoropopliteal BA alone Syears  1/60 0/60 4 3.00(0.12, 72.20)
Subgroup, PL (p = 0.709, I* = 0.0%) 1.76 (0.29, 13.54)
Major amputation
Fakhry 2013 (ch. 5) Rutherford: 1 or 2: 76%; 3: 24% mixed BAw/ selective stent  7years  3/75 0/75 ——m—— 7.00(0.37, 133.22)
Mazari 2017 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 5 years 1/60 0/60 ——&— 3.00(0.12, 72.20)
Subgroup, PL (p = 0.702, I’ = 0.0%) sl 473(0.37, 58.33)
Minor amputation
Fakhry, 2013 (ch. 5) Rutherford: 1 or 2: 76%; 3: 24% mixed BA w/ selective stent 7 years 0/7s 275 ——— 0.20 (0.01, 4.10)
Subgroup, PL (p=., = 0.0%) ‘- 0.20 (0.01, 4.10)
T T
251 4

Favors BAvors SET

BA = balloon angioplasty; Cl = confidence interval; NR = not reported; PL = profile likelihood; SET = supervised exercise therapy;
TASC = TransAtlantic Society Consensus.
*Fakhry 2013: iliac (71%) and femoropopliteal (29%) arteries.

4.2.2.2.4 Mortality

Five RCTs (in 6 publications reported all-cause mortality. At longest follow-up, patients
who received endovascular intervention had a similar likelihood of mortality compared with those who
received SET over 6 months to 7 years of follow-up (5 RCTs, N=655, 15.7% vs. 17.0%, RR 0.94, 95% ClI
0.65 to 1.32, [2=0%),%+76:°0:105118 Eigyre 23. Results were consistent when BA alone (2 RCTs, N=176, 20.0%
vs. 22.1%, RR 0.92, 95% CI 0.37 to 1.86, 1>=0%)°**18 and BA with selective stenting or primary stenting (3
RCTs, N=479, 14.2% vs. 15.1%, RR 0.95, 95% Cl 0.56 to 1.52, 1°=0%)**751%5 were considered separately.
The one trial of primary stenting followed patients for 6 months and reported one death in the SET
group (2.3%)%; exclusion of this trial with shorter overall follow-up did not change the conclusions. The
likelihood of mortality was also similar between endovascular intervention versus SET when stratified by
time point: 6 months (1 RCT),1% 1 year (1 RCT),*? and 5 years or longer (4 RCTs)*+7690118 Appendix H,
Figure H26.

)44,76,90,105,118,142

Figure 23. Mortality at longest follow-up: Endovascular intervention versus SET

Outcome BA, SET, Risk Ratio
Intervention and Study Severity Location Intervention duration n/N n/N (95% CI)
BA alone
Perkins 1996 NR mixed* BAalone 6 years 4/30 6/26 0.58 (0.18, 1.83)
Mazari 2017 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 5 years 14/60 13/60 1.08 (0.55, 2.09)
Subgroup, PL (p = 0.359, I’ = 0.0%) 0.92 (0.37, 1.86)
With stent
Fakhry 2013 (Ch. 5) Rutherford: 1 or 2: 76%: 3: 24% mixed" BAw/ selective stent 7 years 15/75  17/75 0.88 (0.48, 1.63)
Koelemay 2022 NR iliac BA w/ selective stent mean 5.8 years  20/1126 17/114 1.06 (0.59, 1.93)
Murphy 2015 NR aortoiliac Primary Stent 6 months 0/46 1/43 0.31 (0.01, 7.486)
Subgroup, PL (p = 0.716, I’ = 0.0%) 0.95 (0.56, 1.52)
Overall, PL (p = 0.823, I’ = 0.0%) 0.94 (0.65, 1.32)

T T T
.25 1 4
Favors BA Favors SET

BA = balloon angioplasty; Cl = confidence interval; NR = not reported; PL = profile likelihood; SET = supervised exercise therapy;
TASC = TransAtlantic Society Consensus.

*Perkins: superficial femoral artery (50%) and both superficial femoral and iliac artery (50%); Fakhry 2013: iliac (71%) and
femoropopliteal (29%) arteries.
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4.2.2.2.5 Cardiovascular Events

Three RCTs reported the incidence of cardiovascular events.”®°0105

Compared with SET, the likelihood of myocardial infarction (M) and stroke/transient ischemic attack
(TIA) was similar following BA alone or with selective stenting across two trials (N=360) with 5 to 6 years
of follow-up:"®° Ml (5.4% vs. 5.2%, RR 1.02, 95% Cl 0.34 to 4.12, 1>’=0%) and stroke/TIA (3.2% vs. 4.0%,
RR 0.78, 95% Cl 0.21 to 4.71, 1*=0%), Figure 24 and Figure 25. The third trial (N=89) reported that no Mls
occurred in either group (primary stenting or SET) over 6 months; stroke or TIA was not reported.1®
Amputation was uncommon and studies may be under powered to detect a difference between groups.

Figure 24. MI: Endovascular intervention (any) versus SET

Outcome BA, SET, Risk Ratio

Follow-up time and Study Severity Location Intervention duration n/N n/N (95% CI)
=5 years
Mazari 2017 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 5 years 4/60 2/60 2.00 (0.38, 10.51)
Koelemay 2022 NR iliac BA w/ selective stent mean 5.8 years 6/126 7114 0.78 (0.27, 2.24)
Overall, PL (p = 0.346, I = 0.0%) 1.02 (0.34,4.12)

T T T
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Favors BA Favors SET

BA = balloon angioplasty; Cl = confidence interval; NR = not reported; PL = profile likelihood; SET = supervised exercise therapy;
TASC = TransAtlantic Society Consensus.

Figure 25. Stroke or TIA: Endovascular intervention (any) versus SET

Outcome BA, SET, Risk Ratio

Follow-up time and Study Severity Location Intervention duration n/N n/N (95% CI)

=5 years
Mazari 2017 TASC: A, B: 82%; C, D: 16% femoropopliteal BA alone 5 years 2/60 1/60 2.00(0.19, 21.47)
Koelemay 2022 NR iliac BA w/ selective stent mean 5.8 years 4/126  6/114 0.60 (0.17, 2.08)

Overall, PL (p = 0.380, I’ = 0.0%) 0.78 (0.21, 4.71)

Favors’%% ! Fa‘\‘fors SET
BA = balloon angioplasty; Cl = confidence interval; NR = not reported; PL = profile likelihood; SET = supervised exercise therapy;
TASC = TransAtlantic Society Consensus.

4.2.2.3 Balloon Angioplasty (BA) or Stenting Plus Supervised Exercise Therapy (SET) versus SET alone

4.2.2.3.1 Second Intervention to Target Vessel/Lesion

Second interventions to the target vessel/lesion were not reported.

4.2.2.3.2 Second Intervention (Endovascular and Surgical) to Any Vessel/Lesion

Three RCTs (in 5 publications)*”>97>87.90 reported the incidence of second interventions to any vessel/
or lesion.

At longest follow-up, the likelihood of a second endovascular intervention was similar following the
combination of BA alone plus SET and SET alone across two RCTs with 2 to 5 years of follow-up (N=167,
9.2% vs. 16.3%, RR 0.56, 95% Cl 0.20 to 1.47, 1>=0%)>>°° (Figure 26). In contrast, BA with selective
stenting plus SET was associated with a large reduction in the likelihood of a second endovascular
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intervention compared with SET alone in one larger trial with 5 years of follow-up (N=212, 13.2% vs.
39.6%, RR 0.33, 95% Cl1 0.19 to 0.57),” (Figure 26). A large reduction in likelihood with selective stenting
plus SET was also observed at 1 year in the same trial (N=212, 2.8% vs. 19.8%, RR 0.14, 95% CI 0.06 to
1.06).*” However, there are too few studies to stratify by intervention type and assess modification by
treatment. Second intervention in this trial was symptom driven (i.e., due to persistent symptoms in
target limb, new IC or deterioration to CLTI); none of the other trials reported symptomatic status of
patients. One of the trials®’ that evaluated BA alone plus SET reported that no second interventions
occurred in either group during the first 3 months.

Figure 26. Second intervention (endovascular) to any vessel/lesion at longest follow-up: Endovascular
intervention plus SET versus SET

BA+

Qutcome SET, SET, Risk Ratio
Intervention and Study Severity Location Intervention duration niN n/iN (95% Cly
BAalone + SET
Greenhalgh 2008 NR femoropopliteal BAalone + SET NR (2 year flu)  2/48 4145 L 0.47 (0.09, 2.44)
Mazari 2017 TASC: A, B: 82%; C, D: 16%  femoropopliteal BAalone + SET 5 years 6/39 9135 — 0.60 (0.24, 1.51)
Subgroup, PL (p = 0.800, I = 0.0%) _— 0.56 (0.20, 1.47)
BA w/ selective stent + SET
Klaphake 2022 Fontaine: lla: 20%; llb: 80% mixed BA wi/ selective stent + SET 5 years 14/106  42/106 —.-— 0.33(0.19, 0.57)
Subgroup, PL (p =, I' = 0.0%) =i 0.33(0.19, 0.57)
Overall, PL (p = 0.552, I = 0.0%) e 0.39 (0.24, 0.77)

T T

5 2
Favors BA+SET  Favors SET

BA = balloon angioplasty; Cl = confidence interval; NR = not reported; PL = profile likelihood; SET = supervised exercise therapy;
TASC = TransAtlantic Society Consensus.
*Klaphake 2022: femoropopliteal (73%) or aortoiliac (27%).

Compared with SET alone, the likelihood of a second surgical intervention (e.g., bypass) was similar
for the combination of EVT plus SET at longest follow-up (5 years) (2 RCTs, N=286, 6.9% vs. 8.5%, RR 0.85,
95% Cl 0.17 to 2.35, 1>=0%)7>°° (Figure 27). Findings were consistent when BA alone (1 RCT, N=74, 2.6%
vs. 8.6%, RR 0.30, 95% Cl 0.03 to 2.75)*° and BA with selective stenting (1 RCT, N=212, 8.5% vs. 8.5%, RR
1.00, 95% CI 0.41 to 2.42)"° were analyzed separately in combination with SET (Figure 27). A similar
likelihood of second intervention with selective stenting plus SET was also observed at 1 year in one of
these trials (4.7% vs. 1.9%, RR 2.50, 95% Cl 0.50 to 12.60).*” Second intervention in this trial was
symptom driven (i.e., due to persistent symptoms in target limb, new IC or deterioration to CLTI); the
other trial did not report the symptomatic status of patients. The trial®’ that evaluated BA alone plus SET
reported that no second interventions occurred in either group during the first 3 months.

Figure 27. Second intervention (surgery/bypass) to any vessel/lesion at longest follow-up:
Endovascular intervention plus SET versus SET

BA +

Outcome SET, SET, Risk Ratio
Intervention and Study  Severity Location Intervention duration niN n/N (95% Cl)
BA alone + SET .
Mazari 2017 TASC: A, B: 82%; C, D: 16%  femoropopliteal BAalone + SET 5 years 1/39  3i35 - 0.30 (0.03, 2.75)
BAw/ selective stent + SET
Klaphake 2022 Fontaine: lla: 20%; llb: 80% mixed BA w/ selective stent + SET 5 years 9/106 9/106 1 1.00 (0.41, 2.42)
Overall, PL (p = 0.322, = 0.0%) 0.85 (0.17, 2.35)

T T T

Fauurs'%?cwsa ! Fa\m:tsSET
BA = balloon angioplasty; Cl = confidence interval; PL = profile likelihood; SET = supervised exercise therapy; TASC =
TransAtlantic Society Consensus.
*Klaphake 2022: femoropopliteal (73%) or aortoiliac (27%).
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4.2.2.3.3 Amputation

BA with selective stenting plus SET and SET alone had a similar likelihood over 5 years of any
amputation (N=212, 1.9% vs. 2.8%, respectively, RR 0.67, 95% Cl 0.11 to 3.91),”> major amputation
(N=212, 1.9% vs. 0.9%, RR 2.00, 95% Cl 0.18 to 21.72) and minor amputation (N=212, 0% vs. 1.9%, RR
0.20, 95% CI1 0.01 to 4.12) in one trial (in 2 publications).*”””> There were a total of two amputations (both
major) in the combination therapy group and three amputations (one major and two minor) in the SET
alone group. No major amputations occurred in one trial (N=118)% of BA alone plus SET compared with
SET alone over 5 years of follow-up. Amputation was uncommon and studies may be under powered to
detect a difference between groups.

4.2.2.3.4 Mortality

Three trial reported all-cause mortality (Figure 28).>%7>% The likelihood of mortality was similar for
combination of BA alone plus SET and SET alone across two RCTs with 2 to 5 years of follow-up (N=211,
13.2% vs. 14.3%, RR 0.95, 95% Cl 0.39 to 2.32, 12=0%)°>°° The combination of BA with selective stenting
plus SET was associated with a large reduction in the likelihood of all-cause mortality compared with SET
alone over 5 years in one trial (N=212, 9.4% vs. 22.6%, RR 0.42, 95% Cl 0.21 to 0.83).”> After adjusted
survival analysis controlling for male sex, diabetes and ischemic cardiac disease, combination therapy
remained associated with a decreased likelihood of death (adjusted HR 0.39, 99% Cl 0.14 to 1.03). The
likelihood of death at 1 year in this trial was similar between groups (0.9% vs. 2.8%, RR 0.33, 95% CI 0.04
to 3.15). There are too few studies to stratify by intervention type and assess modification by treatment.

Figure 28. Mortality: Endovascular intervention plus SET versus SET
BA +

Outcome  SET, SET, Risk Ratio

Intervention and Study Severity Location Intervention duration n/iN n/N (95% CI)
BAalone + SET |
Greenhalgh 2008 NR femoropopliteal BA alone + SET 2 years 2/48 2/45 0.9
Mazari 2017 2T»t\SC: A, B: 82%; C, D: 16% femoropopliteal BA alone + SET 5 years 12/58  13/60 0.9
Subgroup, PL (p = 0.986, I = 0.0%) 0.9
BA w/ selective stent + SET
Klaphake 2022 ) Fontaine: lla: 20%; llb: 80%  mixed BA w/ selective stent + SET 5 years 10/106 24/106 —a— 0.42 (0.21,0.83)
Subgroup, PL (p = ., I’ = 0.0%) i 0.42 (0.21, 0.83)
Overall, PL (p = 0.232, I° = 31.5%) 0.65 (0.31, 1.49)

T t T

25 1 4

Favors BA+SET Favors SET

BA = balloon angioplasty; Cl = confidence interval; NR = not reported; PL = profile likelihood; SET = supervised exercise therapy;
TASC = TransAtlantic Society Consensus.
*Klaphake 2022: femoropopliteal (73%) or aortoiliac (27%).

4.2.2.3.5 Cardiovascular Events

The likelihood of Ml (2 trials)*>*° and stroke (1 trial)®® were similar following the combination of BA
alone plus SET and SET alone. In one trial (N=118),%° 5.2% vs. 3.3% of patients, respectively, experienced
an MI (RR 1.55, 95% Cl 0.27 to 8.95) and 8.6% vs. 1.7% experienced a stroke (RR 5.17, 95% Cl 0.62 to
42.94) over 5 years. The second trial (N=93)>° reported that no patient experienced an Ml during the 2-
year follow-up.

No other cardiovascular events were reported. These events were uncommon, and studies may be
underpowered to detect a difference between groups.

4.2.2.4 Endovascular Therapy (balloon angioplasty and/or stent) Procedure-related Adverse Events

Nine trials included in the previous sections comparing endovascular intervention with MT and with
SET reported adverse events specific to endovascular procedures (n=524 in endovascular arm; n range,
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20 to 126), Table 26.3347:59.76,81,106111,142156 Apy serjous procedure-related AE occurred in 0% to 6.5% of
patients across eight RCTs (2.5% overall [12/476])3347.76,81,106,111,142156 3nd jncluded dissection,
perforation, reoperation, stent or closure device migration, embolization, bleeding, and those requiring
additional intervention or prolonged hospitalization. The incidence was similar for BA alone (2 RCTs,
2.0% overall [1/50], range 0% to 5.0%)3*'> and for selective and primary stenting (6 RCTs, overall 2.6%
[11/426], range 0% to 6.5%).47:7681.106111142 Any procedure related AE (serious or minor) was reported in
6.6% to 20.0% of patients across four RCTs (overall: 8.9% [29/327]) and included primarily groin
hematoma in addition to the serious events.334776142 The likelihood of specific, commonly reported AEs
is as follows: dissection (5 RCTs; range, 0.8% to 4.3%; overall: 1.7% [7/401]),%7:5%76:106:142 grterial
perforation (2 RCTs; range 2.2% to 5.0%; overall 3.0% [2/66]),3*1% and groin hematoma (minor AE) (5
RCTs; range, 4.0% to 15.0%; overall 6.4% [24/375]).33475976.142 Other AEs reported by only one trial can
be found in the table below (Table 26). Based on indirect comparison, no discernable pattern is seen
regarding the incidence of AEs across the different intervention types (i.e., BA alone, selective stenting,

primary stenting).

Table 26. Early (<30 days) endovascular procedure-related complications (from all trials vs. SET and

MT)

‘ Intervention

Outcome

BA/Stent \ Notes

SAE, Creasy BA alone 5.0% Arterial perforation requiring revision (minor
procedure 1990 (1/20) according to authors)
related (any) | Whyman BA alone 0% defined as needing surgery to correct, or
1997 (0/30) prolongation of length of admission
Spronk BA w/ selective 1.3% small dissection requiring an additional stent
2009 stent (67%) (1/75) placement
Koelemay, BA w/ selective 4.0% 1 iliac artery dissection (repeat angioplasty)
2022 stent (74%) (5/126) 1 stent migration (extra endovascular intervention)
1 distal embolization (thrombosuction and
thrombolysis)
1 occlusion for a closure device (surgical removal)
1 closure device migration to lower leg arteries
(surgical removal)
Fakhry, BA w/ selective 1.9% 2 localized dissections (minor according to authors)
2015 stent (62%) + SET | (2/106)
Nylaende BA w/ selective 0% Authors state: no significant complications were
2007 stent (%NR) (0/28) encountered, such as bleeding, local thrombosis,
emboli, local arterial dissection, or perforation
Murphy Primary stenting | 6.5% 1 arterial perforation managed with a stent
2012 (3/46) without sequelae, patient also required a
transfusion (transfusion counted as a separate SAE)
2 localized dissections
Lindgren Primary stenting 0% Authors state: no SAE leading to prolonged
2017 (0/45) hospitalization occurred during the invasive
treatment
Any Creasy BA alone 20.0% In addition to SAEs above:
procedure- 1990 (4/20) 3 groin hematomas
related AE Spronk BA w/ selective 9.3% In addition to SAEs above:
2009 stent (67%) (7/75) 6 hematomas (all minor)
Koelemay, BA w/ selective 8.7% In addition to SAEs above:
2022 stent (74%) (11/126) | 5 groin hematomas (resolved spontaneously)
1 transient thrombosis

Angioplasty and Stenting for PAD: Final Report

Page 104




WA — Health Technology Assessment August 18, 2025

Outcome ‘ Study ‘ Intervention BA/Stent ‘ Notes
Fakhry, BA w/ selective 6.6% In addition to SAEs above:
2015 stent (62%) + SET | (7/106) 5 groin hematomas
Arterial Creasy BA alone 5.0% Included in any serious or any procedure-related
perforation 1990 (1/20) AEs
Murphy Primary stenting | 2.2% Included in any serious or any procedure-related
2012 (1/46) AEs
Dissection Greenhalgh | BA alone + SET 2.1% Included in any serious or any procedure-related
2008 (1/48) AEs
Spronk BA w/ selective 1.3% Included in any serious or any procedure-related
2009 stent (67%) (1/75) AEs
Koelemay, BA w/ selective 0.8% Included in any serious or any procedure-related
2022 stent (74%) (1/126) AEs
Fakhry, BA w/ selective 1.9% Included in any serious or any procedure-related
2015 stent (62%) + SET | (2/106) AEs
Murphy Primary stenting | 4.3% Included in any serious or any procedure-related
2012 (2/46) AEs
Stent Koelemay, BA w/ selective 0.8% Included in any serious or any procedure-related
migration 2022 stent (74%) (1/126) AEs
Closure Koelemay, BA w/ selective 1.6% Included in any serious or any procedure-related
device event | 2022 stent (74%) (2/126) AEs
Thrombosis Koelemay, BA w/ selective 0.8% Included in any serious or any procedure-related
(transient) 2022 stent (74%) (1/126) AEs
Distal Koelemay, BA w/ selective 0.8% Included in any serious or any procedure-related
embolization | 2022 stent (74%) (1/126) AEs
Blood Murphy Primary stenting | 2.2% Included in any serious or any procedure-related
transfusion 2012 (1/46) AEs
Groin Creasy BA alone 15.0% Included in any procedure-related AEs (minor)
hematoma 1990 (3/20)
Greenhalgh | BA alone + SET 10.4% Included in any procedure-related AEs (minor)
2008 (5/48)
Spronk BA w/ selective 8.0% Included in any procedure-related AEs (minor)
2009 stent (67%) (6/75)
Koelemay, BA w/ selective 4.0% Included in any procedure-related AEs (minor)
2022 stent (74%) (5/126)
Fakhry, BA w/ selective 4.7% Included in any procedure-related AEs (minor)
2015 stent (62%) + SET | (5/106)

AE = adverse event; BA = balloon angioplasty; MT = medical therapy; SAE = serious adverse event; SET = supervised exercise
therapy.

4.2.3 Differential Effectiveness and Safety

Three trials comparing BA or BA with selective stenting to SET reported subgroup analyses based on
level of disease;”®!18142 gne of them evaluated subgroups based on number of cigarettes per day.'*?
Analyses were for effectiveness outcomes. All were likely underpowered to detect differential
effectiveness or safety. One trial provided information on formal tests for interaction.'*? See Appendix |
for detailed data.

One trial (N=150)* at low risk of bias reported that there was no interaction between treatment
type (BA with selective stenting or SET) and level of disease (iliac or femoral artery) for the outcome of
clinical success at 6 months (adjusted OR 3.70, 99% Cl 0.7 to 18, p=0.03) or 1 year (adjusted OR 0.8, 99%
Cl 0.2 to 3.3, p=0.71). Clinical success was defined as an improvement in at least one category in the
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Rutherford scale from baseline based on treadmill walking (3.5 km/hour, without graded incline).
Similarly, they report no interaction between treatment type and cigarette smoking for clinical success at
6 months (adjusted OR 0.52, 99% Cl 0.1 to 4.4, p=0.43) or 1 year (adjusted OR 1.5, 99% Cl 0.3 t0 6.9,
p=0.46). The reported adjusted odds ratios appear to be for the interaction terms for treatment and
subgroup in statistical analyses. We judged the credibility of the findings to be very low, corresponding to
insufficient evidence. Our uncertainty arises from the following: For reported adjusted ORs, it is unclear
if variables other than those related to treatment and subgroup were included for adjusted estimates. All
estimates are imprecise. Analysis for interaction appears to have been planned a priori however,
hypothesis for the direction for potential effect modification was not provided. The trial was likely
underpowered to effectively evaluate differential effectiveness or safety.

The other two trials do not report formal tests for interaction for subgroup analysis and evidence
from them was considered insufficient. One trial (N=240)7 at moderate risk of bias provides data for BA
with selective stenting and SET in patients with iliac artery disease stratified by whether or not there was
concomitant SFA stenosis for outcomes of ICD and MWD. This was a post-hoc analysis. Calculations of
mean differences (and 95% Cls) for stratified analyses based these subgroups reveal substantial overlap
of confidence intervals ICD and MWD across the two subgroups and substantial imprecision in the
estimates. Thus, these data do not suggest differential effectiveness, however, the study was likely
underpowered to detect this. The other small trial assessed as high risk of bias of BA versus SET (N=56)*18
does not provide sufficient data to calculate mean differences and confidence intervals by lesion location
(iliac artery or superficial femoral artery) by treatment group.

4.2.4 Cost-Effectiveness

4.2.4.1 Key points

Seven full economic studies compared BA with or without stenting with some form of conservative
care in patients with 1C.37:89123,141,146,148,150 Gjy of them compared EVTs with SET
specifically.8%123141,146,148,150 Qn|y two studies were performed in the U.S.1%14¢ Most studies were
considered good quality (QHES 75/100 to 83/100). One study was rated as fair quality (QHES 67/100)%’
and one study was considered poor quality (QHES 39/100).14

Cost-effectiveness: Across studies of BA with or without stenting versus conservative management of
PAD in patients with IC, most studies were moderate to good quality and patient outcomes data were
primarily from RCTs included in this review.

e Two good quality CUAs comparing the addition of stenting to MT with MT alone, suggest that
stenting may be more cost-effective for treatment of 1C.3713

e One good quality CUA of BA without stenting concluded that SET was more cost-effective as a
first line treatment for IC than BA and that BA plus SET is more cost-effective than BA alone.®

e One good quality U.S.-based study of stenting versus SET'? and three non-U.S. studies of BA
with selective stenting concluded that endovascular therapy (EVT) was generally not cost-
effective compared with SET as an initial treatment for I1C.14+148150 Stydies report that the small
differences in benefits between treatments may not be clinically relevant and that EVT is more
costly.

Limitations: Common limitations across studies include the following:

e Short-time horizons (€12 months) were generally reported across studies and thus did not
evaluate the impact of longer-term outcomes related to disease progression and harms such as
amputation or related costs.
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e Explicit consideration of intervention harms and inclusion of them in modeling was unclear in
most studies.

e All but one study reported limited sensitivity analyses around model parameters and
assumptions.

e Given differences in health systems between the U.S. and European countries, the
generalizability of results from non-U.S. economic studies is unclear.

e Studies comparing BA and stenting with SET generally suggest that the RCTs on which they are
based may not be applicable to broader population with IC who may not be able to participate in
SET and those with more severe disease.

4.2.4.2 Detailed results
Studies are summarized below in Table 27 and Table 28 and in Appendix G, Tables G1-G3.

4.2.4.2.1 BA and/or Stenting versus Conservative care (MT or no treatment)

Two RCT-based cost-utility analyses (CUAs) comparing the cost-effectiveness of the addition of
stenting to medical therapy (MT) with MT alone were included, one fair quality study (N=84) conducted
in Sweden®” in patients with TASC Il a-c superficial femoral artery (SFA) lesions and the other good-
quality study conducted in the U.S. (N=61)'% in patients with moderate to severe claudication
(classification not reported; authors state that Rutherford grades 2 to 3 were excluded) due to aortoiliac
disease. These studies suggest that stenting may be cost effective compared with MT alone. One poor
quality RCT-based cost-effectiveness study*® from the U.S. (N=56) in patients with IC due to iliofemoral
disease reported limited information comparing BA (without stenting) to no treatment. Authors report
on the cost-per-meter of additional walking distance for this comparison, but do not provide conclusions
regarding the cost-effectiveness. See Table 27 below for summary details and Appendix G, Table G1 for
detailed data abstraction.

4.24.2.1.1 Overview of studies

Reynolds 2014 (QHES 75/100):12 This good-quality CUA is in patients with moderate to severe
claudication due to aortoiliac disease who were enrolled in the CLEVER trial. All patients received MT
including cilostazol. EQ-5D results from the trial were used for quality-adjusted life-years (QALYs) at
baseline, 5 and 18 months. Costs during the trial were primarily derived from a combination of hospital
billing data and resource-based accounting and encompassed procedural costs including guidewires,
catheters, balloons stents, vascular closure devices, intravascular ultrasound, and procedure duration.
Cost for cardiovascular hospitalizations, emergency department visits, peripheral artery disease-related
(PAD) outpatient care and testing, residential care and mediations were also included in models. A
Markov model was used to project costs and QALYs over a 5-year time horizon with benefits and costs
discounted at 3% per annum; RCT data were available for 6 months. The base model assumes that
survival and (quality of life) QoL would be equal at 5 years and beyond and authors performed sensitivity
analysis varying the time frame for which utilities may equalize from 2 to 10 years and the related to the
durability of treatment effect. Authors report a payer perspective for the comparison of stenting with
MT.

Djerf 2021 (QHES 67/100):* This is a fair quality CUA in patients with de-novo or re-stenotic TASC Il a-c
SFA lesions were enrolled in the authors’ RCT. All patients received MT as indicated and were given
exercise training advice and a pedometer. All patients received feedback on pedometer readings;
however, they did not receive a formal supervised exercise therapy (SET). Self-expanding nitinol BMS
were added to MT in the intervention group who also received 12 weeks of antiplatelet therapy. Most
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patients were former or current smokers (>70%). Regional registry data on hospital and outpatient costs
for diagnostic, clinical, laboratory and interventional procedures, post-operative care, medications, and
healthcare staff were used. Quality adjusted life-years (QALY) were based on EQ-5D-3L data and the
Dolan Tariff from the RCT.3 A 2-year time horizon was used and costs and QALYs were discounted at 3%
per annum and authors report a payer perspective. Government and foundation funding were received.

Treesak 2004 (QHES 39/100):1%¢ This is a poor-quality cost-effectiveness analysis from the U.S. that
compared BA with no treatment and with SET in patients with IC due to ilio-femoral PAD (disease
severity unclear). Data for costs and for changes in initial claudication distance (ICD) and absolute
claudication distance (ACD) were taken from an RCT3318 to evaluate cost effectiveness at 3 and 6
months. Given the short time horizon discounting was not modeled. Costs for BA, SET and follow-up
visits are briefly described and additional information from published literature and local cost were used
in addition to the RCT data. Cost components included procedure and hospital charges, professional
fees, follow-up visits and repeat BA with stenting. It is unclear to what extent the no treatment group
may have received medications or other components of usual care. A BA failure rate of 5% and authors
assumed that a stent would be placed if a second intervention was needed.

4.2.4.2.1.2 Base case and sensitivity analyses

Reynolds 2014:*% Authors report a base case of incremental cost effectiveness ratio (ICER) of $41,376 for
stenting versus MT concluding that stenting is economically attractive versus MT. Stenting became more
cost effective than MT under the assumption that difference in QoL favoring stenting persisted with the
ICER remaining <$50,000/QALY if the QoL benefit of stenting lasted at least 3.75 years. Authors conclude
that stenting is economically attractive relative to MT alone.

Djerf 2021:*" Authors report a base case ICER of €23,785/QALY, comparing stenting with MT alone with
range of €24,000 to €34,000 related to a mean benefit range of 0.24 to 0.26 QALYs based on limited
subgroup analysis in patients who had completed cost and outcome data for the full two years versus
results based on imputation for missing data. A greater increase in the quality of life in the stent group
was related to increased mean treadmill walking distance, but this was not detailed in sensitivity
analysis. Bootstrapping analysis suggests that stenting would be 77% likely to be cost effective at a
willingness-to-pay (WTP) threshold of €50,000 and 90% likely to be cost effective at a €75,000 threshold.
Authors conclude that stenting is more cost-effective versus MT alone which included exercise training
advice from a payer perspective over 2-year time horizon. Authors note that use of a SET and longer-
term follow-up may alter findings.

Treesak 2004:'“° The authors report an absolute cost-effectiveness ratio (ACER), defined as the average
cost per patient divided by the average increase in either initial claudication distance (ICD) or absolute
claudication distance (ACD, in meters), to describe the cost-effectiveness of BA compared with no
intervention. Compared with no treatment, the ACER for BA was $67/meter at 3 months and
$167/meter gained at 6 months based on ICD and $61/meter gained and $80/meter gained based on
ACD at 3 and 6 months, respectively. These analyses appear to be from a payer/health system
perspective. No sensitivity analyses were reported for this comparison.

4.2.4.2.1.3 Limitations

Reynolds 2014:** The RCT sample size was small, possibly precluding detection of small differences
between treatment groups and analyses are based on 6 to 18 months of follow-up from an RCT. The
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rationale for assuming that QolL, mortality and costs would equalize between groups by 5-years for the
base case scenario is unclear.

Djerf 2021:*” Analyses were based on a moderate sized RCT (N=84). They included costs related to care
provision in the RCTs but do not describe how adverse events, including amputation or need for
additional interventions, could impact cost-effectiveness, nor do they explore potential drivers of cost
effectiveness. Authors do not report what proportion of patients had de novo stenting versus re-
intervention or how that may impact costs and outcomes. If most mortality and amputations can be
assumed to happen within 2 years, this time horizon may be sufficient to capture these, however PAD is
a chronic condition. Authors acknowledged that quality of life may change over time but did not
evaluate this.

Treesak 2004:1%® A short time horizon (6 months) was evaluated so the durability of the results and
impact of longer-term consequences of PAD (e.g., additional treatment, amputation) are unclear. The
model does not include costs of concurrent usual medical therapy, patient pre-treatment evaluation, or
adverse events. Sensitivity analyses were not reported. Although a societal perspective is stated,
evaluations of costs usually included for such a perspective do not appear to be modeled for this
comparison.

Angioplasty and Stenting for PAD: Final Report Page 109



WA — Health Technology Assessment

August 18, 2025

Author, Year

Population (N)

Intervention(s)

Design/Model

Table 27. Summary of economic studies comparing endovascular treatments to medical therapy

Time

Primary Findings (ICER,

Limitations

Country Condition Comparator(s) Perspective Horizon other cost/outcome);
QHES Severity, Currency Discounting = dominance, Sensitivity
Funding classification analysis results)
Reynolds, 2014 | N=61 Stent vs. MT CUA 5-year Stent vs. MT alone o RCT data only available to 6
Base Case (societal): months; results are modeled
u.s. Moderate to severe Markov model | Lifetime $41,376/QALY for 5 years, lifetime (survival,
IC due to aorto-iliac SA Range: NR Qol, costs are assumed to be
QHES 75/100 disease Societal 3%/year equal for all groups at 5
Payer Author conclusions: SET and years)
Funding: NIH stent is economically e Small sample size
and Industry 2011 USD attractive vs. OMC. Stent is e Patients from CLEVER trial
more costly, provides may differ vs. those seen in
marginal additional benefit routine practice
over SET, SET may provide e Unclear assessment and
better value, at least in the modeling of harms for
short term. Longer term stenting and impact on ICER
results are uncertain. e Authors state societal
perspective was taken but do
not provide justification or
include all related costs
Djerf, 2021 N=84 Stent vs. MT CUA 2 years ICER: €23,785/QALY e Small sample size
e Short follow up does not
Sweden IC of femoropopliteal Regression 3%/year One way SA: ICER Range capture long term harms
artery analysis €24,000 to €34,000 driven e Unclear modeling of harms
67/100 by revascularization cost and | e Generalizability to U.S.

Funding: Mixed

TASC Il a-c lesions

Stated Payer
Perspective

2017 Euro

improved health
Probabilistic SA: 77% likely
to be cost effective at
€50,000 threshold; 90%
likely to be cost effective at
€75,000 threshold

Author Conclusions: Stent is
more cost effective than MT
alone up to 2 years

system unclear
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Author, Year
Country
QHES
Funding
Treesak, 2004

u.s.
QHES 39/100

No Funding

Population (N)
Condition
Severity,
classification
N=56"

Patients with
claudication, ilio-

femoral PAD;

Age, sex, severity NR

Intervention(s)
Comparator(s)

BA vs. no
treatment

Design/Model
Perspective
Currency

CEA
Deterministic
decision-
analytic
model

Societal

2001 USD

Time
Horizon
Discounting

3, 6 months

No
discounting

Primary Findings (ICER,
other cost/outcome);
dominance, Sensitivity
analysis results)

BA vs. no treatment
ACER
for ICD:

3 months: $67/meter gained
6 months: $167/meter
gained

for ACD

3 months: $61/meter gained
6 months $80/meter gained

Author conclusions: A
program of supervised
exercise provides clinical
efficacy, cost-effectiveness,
and probable

cost-savings for
improvement of
claudication.

e Only short-term outcomes

Limitations

addressed

e Pre-BA assessment,
medications, BA with stent
placement not modeled

o SA was limited; Assumptions
for modeling not described
or evaluated in sensitivity
analyses

e Unclear modeling of AEs due
to BA with or without stent

e Authors state societal
perspective was taken but do
not provide justification or
include all related costs

ACD = absolute claudication distance; ACER = absolute cost-effectiveness ratio; BA = balloon angioplasty; CEA = cost-effectiveness analysis; CUA = cost-utility analysis; IC =
intermittent claudication; ICD = initial claudication distance; ICER = incremental cost effectiveness ratio; MT = medical therapy; QALY = quality-adjusted life-year; QHES = Quality
of Health Economic Studies instrument; RCT = randomized control trial; SA = sensitivity analysis; TASC = Trans-Atlantic Inter-Society.
* N only includes patients from the RCT which represents BA vs. SET only; no treatment patients were modeled.
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4.2.4.2.2 BA and/or Stenting vs. SET

Six studies compared EVTs with SET specifically.8123:141,146148,150 Tyy g of the studies were performed
in the U.S.1231% The remaining, non-U.S. studies, were from the Netherlands'4+14%150 gnd one was from
the United Kingdom.® Only one study was considered poor quality.*® The higher-quality U.S. study
found that stenting is more expensive and that the incremental benefit over SET and cost-effectiveness
of stenting versus SET are uncertain, particularly long-term.??®* One non-U.S. study concluded that SET
was more cost-effective as a first line treatment for IC than BA and that BA plus SET is more cost-effective
than BA alone. & Similarly, three non-U.S. studies generally concluded that BA (with selective stenting)
was not cost-effective compared with SET as an initial treatment for 1C.241148150 See Table 28 below for
summary details and Appendix G, Table G2 for detailed data abstraction.

4.2.4.2.2.1 Overview of studies: U.S. studies

Reynolds 2014 (QHES 75/100):?® This good-quality CUA performed in the U.S. is based on the CLEVER
trial; it compared stenting with MT well as to SET (described below) using Markov modeling to project
costs and QALYs over a 5-year time horizon as described above. Cost components related to stenting and
MT are described in the section above. The SET program consisted of 3-suporviased 1-hour weekly
sessions for 26 weeks supplemented by a phone-based program intended to maintain adherence to
exercise. The costs of the SET program were estimated for both the individual participants and the
facilities. The estimated facility cost for the SET base case was $40/hour and sensitivity analyses were
conducted using $19/hour as a lower bound and $60/hour as an upper bound. Professional time costs
for the phone maintenance component were included in modeling. Patient costs were based on the
nominal U.S. wage rate and considered the number of sessions attended, travel time to and from
sessions and were intended to provide a societal perspective. ICER estimates that did not include patient
costs represented a payer perspective.

Treesak 2004 (QHES 39/100):1¢ This is a poor-quality cost-effectiveness analysis that compared BA with
SET in patients with IC due to ilio-femoral PAD and is described above. RCT data for some costs and for
benefits in terms of walking distances (ICD and ACD)3*!® were used to evaluate cost effectiveness at 3
and 6 months. The SET consisted of twice weekly sessions for 26 weeks, with evaluations at 3 months
and 6 months. Based on the RCT data, authors assumed a BA failure rate of 5% and that a stent would be
placed in a second intervention was needed. They also modeled a 6.25% failure rate for SET and
assumed these patients would then have BA with stenting. Costs for SET include estimates of patient
time costs to adopt a societal perspective. Given the short time horizon, costs and benefits were not
discounted.

4.2.4.2.2.2 Overview of studies: non-U.S. studies

Mazari 2013 (QHES 82/100):% This good-quality CUA compared BA with SET and the combination of BA
and SET to BA alone in patient with IC due to femoropopliteal disease enrolled in the author’s RCT
(N=178). Most patients in the RCT had TASC A (45%) or TASC B (37%) lesions. The SF-6D Health Utilities
Index was generated from SF-36 data collected in the RCT. Costs across treatments included
investigations performed (e.g., duplex scanning, treadmill testing), laboratory testing, medications and
costs related to outpatient clinics and follow-up care. Procedural costs included consideration of the
need for reintervention. Decision analyses for patient status at 12 months was done based on a 69-year-
old man with IC following 3 months of MT were done for each treatment arm. Modeling included
scenarios for continued MT, continued SET, use of BA (or repeat BA if BA was the initial treatment) and
use of surgery if patient condition deteriorated. Sensitivity analyses for variations in QALYs gained,
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evaluation of missing SF-6D values and variation in costs, primarily related to type of preprocedural
evaluation (e.g., angiography versus, magnetic resonance angiography (MRA) and prices for private
providers versus National Health Service rates. A 12-month time horizon is used with no discounting. A
provider perspective is taken. Authors used NICE-recommended WTP thresholds of €25,000 to €35,000
per QALY.

Van Reijin 2022 (QHES 76/100):1>° This good-quality CUA and CEA compared the cost-effectiveness of
EVT with SET using clinical data from the SUPER RCT (N=206 with complete data) in patients with
disabling IC of the common/external iliac artery (TASC A, B, or C included). This trial was terminated early
due to slow enrollment. Patients in the EVT group could have BA without stent, with one stent or with
two stents; 39% of patients received one or more stents as initial treatment. SET consisted of 2 sessions
per week for the first 3 months followed by one session per week for 2 months and then once every two
weeks. Utilities based on the EQ-5D-3L were used for CUA. The Dutch version of the VascuQol-25 was
also recorded to evaluate cost-effectiveness per point score increase and for meeting thresholds for a
achieving a minimally clinically important difference (MCID) on this measure. Costs included those
related to treatments, imaging, inpatient and outpatient hospital care. In the SET group, 32 patients
(34%) received additional intervention (BA or stent). Authors state that they take a societal perspective
and include patient travel costs and parking fees. A 12-month time horizon is reported so discounting
was not done. Cost effectiveness planes and acceptability curves were provided for sensitivity analyses.

Spronk 2008 (QHES 83/100):!*! This good-quality CUA compared cost-effectiveness of BA with selective
stenting (67% of patients received stents) to SET over a 12-month time-horizon using clinical data from
their RCT.*?Most patients (~70%) had iliac disease and most (76%) had Rutherford classification | or Il
disease. SET consisted of 30-minute sessions twice weekly for 24 weeks and patients were advised to
continue exercising at home after that. Costs included healthcare costs for therapeutic procedures,
materials, equipment, facilities, and personnel as well as any associated hospitalizations during the 12
months and need for additional diagnostic or therapeutic procedures. Nonhealthcare costs for
supporting departments and overhead were included, as were transportation and patient time costs.
Productivity loss costs were not included. Costs were discounted at a rate of 3% per annum. Utilities
were determined using the EuroQol-5D from the RCT and sensitivity analyses assuming a glared and
more immediate improvement higher for BA with stenting immediately post-intervention up to 6 months
and more gradual improvement in the SET group were conducted. Probabilistic sensitivity analyses were
conducted.

Van den Houten 2016 (QHES 84/100):1*8 This very good-quality CUA compared the cost-effectiveness of
BA with selective stenting (67% of patients received stents) to SET from a Dutch payer perspective.
Original patient outcomes data were from two RCTs, %842 one of which is included in this HTA.**? and
included utilities for mild, moderate and severe IC. A Markov model was used to evaluate the cost-
effectiveness of BA with selective stenting versus SET over a 5-year time-horizon based on a 66-year-old
man with newly diagnosed PAD (Fontaine Il, Rutherford 1-3 classification). Modeling of seven health
states including progression of IC in greater severity and to chronic limb-threatening ischemia (CLTI),
major amputation and death and the use of secondary interventions was done for 20 cycles. Given that
CLTI, progression of severity and mortality were rare in the RCTs, additional information on the rates and
utilities of these outcomes were obtained from the literature. Costs for initial treatment were taken from
the CETAC trial and included those for primary treatment as well as secondary interventions. Costs for
CLTI care were obtained from the literature and include wound care for patients with diabetic foot
ulcers. Costs and outcomes were discounted at 4% and 1.5% respectively based on Dutch Guidelines.
Authors did one-way sensitivity analyses for alternate time horizons, discount rates, patient ages, SET
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session frequency, variability in cardiovascular health benefits, secondary intervention rates and disease
severity to create cost-effectiveness acceptability curves. They used Monte Carlo simulation for
probabilistic sensitivity analysis.

4.2.4.2.2.3 Base case and sensitivity analyses: U.S. studies

Reynolds 2014:'2% Authors report a base case ICER of $122,600 for stenting versus SET, suggesting
that it is not cost-effective. Sensitivity analyses varying facility costs between the low bound (519/hour)
and high bound ($60/hour) lead to ICERS of $152,225/QALY and $94,315/QALY gained respectively,
suggesting that stenting was not cost-effective at a WTP threshold of $50,000/QALY versus SET at 5
years. Sensitivity analyses around the persistence of QoL benefit suggest that the ICER for stenting would
become more favorable if QoL was assumed to decrease more slowly for stenting than for SET and that
difference between groups for the persistence of QoL could substantially alter the ICER. Probabilistic
sensitivity analyses suggest at least a 60% likelihood that SET would be preferred at a WTP range of
~$30,000 to $80,00 per QALY gained but that at thresholds above $120,000/QALY only a slightly greater
percentage of iterations would favor stenting over SET. Authors conclude that both stenting and SET are
economically attractive versus MT. They note that stenting is more expensive and that the incremental
benefit over SET and cost-effectiveness of stenting versus SET are uncertain, particularly long-term. They
state that there does not appear to be rational justification to cover stenting but not SET for treatment of
IC.

Treesak 2004:1*¢ Authors report that BA is more effective at 3 months versus SET, based on an additional
38 meters walked and additional cost of $6,719 leading to an ICER of $177 per additional meter walked
(ACD). Conversely, at 6 months authors report that SET was more effective and was cost-saving based on
an addition 137 meters walked and that costs were S61 less per meter gained. Sensitivity analyses and
related ICER ranges are not presented.

4.2.4.2.2.4 Base case and sensitivity analyses: non-U.S. studies

Mazari 2013:% Authors found no difference in the SF-6D utility index or in mean QALYs gained between
treatments. Costs per QALY for BA alone (€11,777.00) were higher than those for SET (€6,147.04) or the
combination of BA and SET (€10,649.74. Base case ICER for BA versus SET was €-381,694.44/QALY and
was lower with BA plus SET versus BA alone (€-13,450/QALY). The ICER for BA plus SET versus SET alone
was €152,259.50). Sensitivity analyses related to missing data or use of median values for QALYs did not
impact results. If MRA is used in lieu of angiography, this reduced the ICER for BA plus SET versus SET
alone to €67,977.50/QALY. Authors conclude that SET is the most cost-effective treatment for IC as a first
line treatment and that BA plus SET is more cost-effective than BA alone.

Van Reijin 2022:™° Authors report that, while there were differences favoring EVT over SET for QALYs
(0.09 on 0 to 1 scale) and VascuQol scores (0.64 on 1 to 7 scale) the differences were small and may not
be clinically meaningful. They note that the difference on the VascuQol was below reported MCIDs of
1.19 and 1.66 for this measure. The difference in costs between treatments was €1,852. A base case ICER
of €20,805/QALY suggest that EVT may be cost effective at a Dutch WTP of €20,000/QALY. At this
threshold, there is a 40% probability that EVT is a cost-effective treatment compared with SET based on
probabilistic sensitivity analyses, however. The ICER for a one-point improvement in VascuQol was
€2,877 and ICERs for meeting MCIDs of 1.19 and 1.66 were €3,423 and €4,775 respectively. Authors
conclude that although EVT as a primary treatment may provide slightly higher QALYs and HRQolL at 12
months, the differences are not clinically relevant and the costs for EVT are higher.
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Spronk 2008:1#! Authors report no significant difference in effectiveness between BA with selective
stenting and SET at 6 or 12 months and substantially higher costs for the BA versus SET for the base case
evaluation. The base case ICER of €231,800/QALY would not be cost-effective at WTP of €50,000/QALY.
Sensitivity analysis assuming a larger improvement in effectiveness with stenting decreased the ICER to
€75,208/QALY. At a WTP of €50,000/QALY, bootstrapping analyses indicate that BA with selective
stenting would be cost-effective as a first-line treatment 5% of the time for a 12-month time-horizon.
Authors conclude that there were no significant differences in effectiveness for BA with selective stenting
versus SET through 12 months and the higher BA costs are greater than generally accepted WTP
thresholds and that exercise is favored.

Van den Houten 2016:1*® Authors report that the endovascular strategy (BA with selective stenting) as a
primary treatment strategy would cost an additional €91,600 per QALY gained over a 5-year time horizon
versus SET, which exceeds a WTP threshold of €40,000/QALY. They note no significant differences in
effectiveness between strategies. Sensitivity analyses indicate that variation of costs for EVT, rates of
secondary interventions and consideration of cardiovascular health benefits improved the cost-
effectiveness of SET as the initial treatment, while extending the time-horizon to a lifetime decreased the
probability of cost-effectiveness for SET versus the base case. The cost-effectiveness probability for SET
versus EVT ranged from 29% for patients presenting with severe claudication to 93% in patients initially
presenting with mild IC. The probability of BA with selective stenting being cost-effective did not exceed
53% even at a WTP of €100,000/QALY. Authors tested the validity of their model by comparing important
simulated outcomes from their analyses with values described in Society for Vascular Surgery practice
guidelines.3? Authors conclude that SET is more cost-effective than BA with selective stenting as a
primary treatment for IC.

4.2.4.2.2.5 Limitations: U.S. studies

Reynolds 2014:'2 The RCT sample size was small, possibly precluding detection of small differences
between treatment groups and analyses are based on 6 to 18 months of follow-up in the trial. The
population may not be generalizable to a broader population of patients with IC. The rational for
author’s assumption that survival, QoL and costs would equalize at 5 years (and extension to a life-time
horizon) is unclear. The impact of mortality and harms such as amputation over the longer term is
unclear.

Treesak 2004:1%¢ A short time horizon (6 months) is evaluated so the durability of the results and impact
of longer-term consequences of PAD (e.g., additional treatment, amputation) are unclear. The model
does not include costs of concurrent usual medical therapy, patient pre-treatment evaluation, or adverse
events. Sensitivity analyses were not reported. Although a societal perspective is stated, costs for patient
time for the SET program were their primary focus. Inconsistencies in data reporting are noted.

4.2.4.2.2.6 Limitations: non-U.S. Studies

Mazari 2013:% Sensitivity analyses were somewhat limited. Explicit modeling of AEs and mortality was
not clear. Authors acknowledge that results may not be generalizable to a broader population of patients
with IC due to exclusion of patients with disease that was not amenable to angioplasty and patients with
comorbidities that may preclude participate in SET. They also suggest that longer follow-up may impact
benefits and cost

Van Reijin 2022:1*° Authors note that adherence to SET was poor at 1 month (66%), 3 months (60%) and
6 months (50%) and only 29% of patients completed the SET per protocol. Part of the attrition may be
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due to early termination of the study and withdrawal of funding for SET by the Dutch Ministry of Health.
In the SET group, seven patients had crossed over to EVT and another 32 received BA as a secondary
intervention, with most receiving stents. These factors may have impacted results. Limited sensitivity
analyses are provided and do not include such factors. The 12-month time horizon may not allow for
evaluation of longer-term events and modeling of adverse events was unclear.

Spronk 2008:'*! The 12-month time horizon may not allow for evaluation of longer-term consequences
of the treatment. Authors note that the study may have been underpowered to detect clinically relevant
differences in effectiveness between BA with selective stenting and SET. As do some of the other studies,
authors note that patients the exclusion of patients who may be poor candidates for stenting or poor
candidates for SET may impact the generalizability of their findings. Authors model the use of additional
therapeutic procedures, but it is unclear how specific adverse events may have been evaluated.

Van den Houten 2016:'*® Data from treatment arms from two different RCTs were used resulting in
possible heterogeneity in the modeled population as some baseline prognostic factors differed between
the trials. Input parameters were primarily based on 12-month data and modeled out to 5 years.
Evidence for cardiovascular benefit was not included in the base case model but was introduced as part
of sensitivity analysis and contributed to a large increase in the relative cost-effectiveness of SET. As do
some of the other studies, authors note that the exclusion of patients who may be poor candidates for
stenting or poor candidates for SET may impact the generalizability of their findings.
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Table 28. Summary of economic studies comparing endovascular treatments to supervised exercise therapy

Author, Year Population (N) Intervention(s) Design/Model Time Primary Findings (ICER, other Limitations
Country Condition Comparator(s) Perspective Horizon cost/outcome); dominance,
QHES Severity, Currency Discounting | Sensitivity analysis results)
Funding classification
Treesak, 2004 N=56 BA vs. SET CEA 3, 6 months | 3 months: BA more effective vs. e Only short-term
exercise; additional 38 meters outcomes addressed
u.s. Patients with Deterministic No walked, additional cost of $6,719 e Pre-BA assessment,
claudication, ilio- decision- discounting | for ICER = $177/meter walked medications, BA with
QHES 39/100 femoral PAD; analytic model stent placement not
6 months: Exercise more effective modeled
No Funding Age, sex, severity Societal vs. BA; additional 137 meters e SA was limited;
NR walked, cost savings with exercise Assumptions for
2001 USD S61 less cost per meter gained. modeling not described
or evaluated in
Author conclusions: A program of sensiﬁvity analyses
supervised exercise provides clinical | e Unclear modeling of
efficacy, cost-effectiveness, and AEs due to BA with or
probable without stent

cost-savings for improvement of Authors state societal

claudication. perspective was taken
but do not provide
justification or include
all related costs
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Author, Year
Country
QHES
Funding

UK

82/100

Government

Mazari, 2013

Population (N)
Condition
Severity,
classification
N=178

IC of
femoropopliteal
artery

TASC A: 45%
TASC B: 37%
TASCC: 13%
TASC D: 3%

Intervention(s)
Comparator(s)

BA vs. SET

BA + SET vs. SET

Design/Model
Perspective
Currency

CUA
Model NR
Stated as
Provider

Perspective

Euro, year not
reported

Time
Horizon
Discounting

12 months

No
discounting

Primary Findings (ICER, other
cost/outcome); dominance,
Sensitivity analysis results)

Base Case ICER: for BA versus SET,

€-381,694.44/QALY and for BA +
SET vs. BA alone, €152,529.50

BA Cost/QALY: €11,777.00 (95% Cl
€11,198.99 to €12,417.92)

SET Cost/QALY: €6,147.04 (95% Cl
€5,858.32 t0 €6,476.53)

BA + SET Cost/QALY: €10,649.74
(95% Cl €10,239-53 to €11,112.03)
One way SA: QALYs gained did not
change, no change in ICER; Use of
MRA vs. angiography reduced ICER
for BA + SET vs. SET to
€67,977.50/QALY

Author Conclusions: SET is the
most cost-effective treatment for IC
as a first line treatment and that BA
plus SET is more cost-effective than
BA alone.

e Limited SA

Limitations

e Possible limited
applicability to a
broader IC population

e Shorter follow-up (12
months) may not
capture long term
harms or benefits

e Generalizability to US
system unclear
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Author, Year
Country
QHES
Funding

Reynolds, 2014

u.s.
QHES 75/100

Funding: NIH
and Industry

Population (N)
Condition
Severity,
classification
N=78

Moderate to
severe IC due to
aorto-iliac
disease

Intervention(s)
Comparator(s)

Stent vs. SET

Design/Model
Perspective
Currency

CUA

Markov model

Societal
Payer

2011 USD

Time
Horizon
Discounting
5-year

Lifetime

3%/year

Primary Findings (ICER, other
cost/outcome); dominance,
Sensitivity analysis results)

Probabilistic SA:

Stent vs. SET

Base Case (societal):
$122,600/QALY

Base Case (payer): $177,051/QALY
SA Range: $94,315/QALY to
4152,225/QALY

Probabilistic SA: at WTP for
~$30,000 to $80,000/QALY, ~ 60%
likelihood that SE is preferred
option; at WTP >120,000 slightly
greater proportion of iterations
favored stent vs. SET

Notes: Differences in durability of
QoL over time for stent vs. SET
could substantially impact cost-
effectiveness; uncertain whether
stent increases QALYs by
meaningful amount vs. SET relative
to SE.

Author conclusions: SET and stent
is economically attractive vs. OMC.
Stent is more costly, provides
marginal additional benefit over
SET, SET may provide better value,
at least in the short term. Longer
term results are uncertain.

Limitations

o RCT data only available

to 6 months; results are
modeled for 5 years,
lifetime (survival, QoL,
costs are assumed to
be equal for all groups
at 5 years)

e Small sample size

e Patients from CLEVER
trial may differ vs.
those seen in routine
practice

e Unclear assessment
and modeling of harms
for stenting and impact
on ICER

e Authors state societal
perspective was taken
but do not provide
justification or include
all related costs
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Author, Year
Country
QHES
Funding

Van Reijin,
2022

Netherlands
76/100

Government

Population (N)
Condition
Severity,
classification
N=240

IC of
common/external
iliac artery

Severity/
classification NR

Intervention(s)
Comparator(s)

BA with selective
stent (39%) vs.
SET

Design/Model
Perspective
Currency

CUA and CEA

Model NR

MCIDs
calculated using
independent
samples t-test

Stated Societal
Perspective

2015 Euro

Time
Horizon
Discounting

12 months

No
discounting

Primary Findings (ICER, other
cost/outcome); dominance,
Sensitivity analysis results)

ICER per QALY: €20,805 (95% Cl

11,053 to 45,561)

One-way SA:

Cost of MCID on VascuQol:
VascuQol sumscore 1.19 €3,423
(95% ClI 1,893 to 6,637)

VascuQol sumscore 1.66 €4,775
(95% CI 2,640 to 9,258)
Probabilistic SA: 40% likely to be
cost effective at €20,000 threshold;

Author Conclusions: EVT provides
slightly better improvement than
SET, but cost is higher.

Limitations

o SET adherence was
poor

e Limited SA

e Crossovers may
negatively affect
revascularization
outcomes

e Short follow-up does
not capture long term
harms

e Study stopped early
due to slow patient
enrollment and funding
termination

e Generalizability to U.S.
system unclear
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Author, Year
Country
QHES
Funding

Netherlands
83/100

Funding: none

Spronk, 2008"

Population (N)
Condition
Severity,
classification
N=121

Patients with
claudication, ilio-
femoral PAD

Rutherford
classification
lor2:76%
3:24%

Intervention(s)
Comparator(s)

BA with selective
stent (67%) vs.
SET

Design/Model
Perspective
Currency

CUA

Multivariable
regression

Societal
perspective

2005 Euros

Time
Horizon
Discounting

l-year

3%/year

Primary Findings (ICER, other
cost/outcome); dominance,
Sensitivity analysis results)

1 year: After adjusting for baseline

variables, cumulative costs of BA
with selective stent were higher
than SET (MD €2,318; 99% ClI
€2,130 to €2,506). ICER: €231,800
per QALY.

Combining QALYs and costs using
WTP of €50,000 per QALY resulted
in higher mean net-benefit per
patients from SET group (€6,891;
99% Cl €5,128 to 8,656) compared
to BA with selective stent group
(€3,639; 99% Cl €2,214 to 5,064).

One way: Probabilistic SA looking at
larger effectiveness following BA
with selective stent decreased ICER
to €75,208 per QALY.

Author conclusions: No difference
in effectiveness between BA with
selective stent and SET during 12-
month follow-up; any gains with
stent were non-significant, and
stent costs more than the generally
accepted threshold WTP value,
which favors SET.

Limitations

e PAD is a chronic
condition; the impact
of events beyond the
12 months is unclear,

e Study may be
underpowered to
detect clinically-
relevant differences in
effectiveness between
groups

o Difficult to confirm
adherence to SET for
anything not done in
hospital

e Unclear how specific
AEs were evaluated

e Generalizability to U.S.
system unclear

Angioplasty and Stenting for PAD: Final Report

Page 121



WA — Health Technology Assessment

August 18, 2025

Author, Year
Country

QHES

Funding

van den
Houten, 2016"

Netherlands
and U.S.

84/100

Funding NR

Population (N)
Condition
Severity,
classification
N=309

Patients with
newly diagnosed
claudication

Fontaine I,
Rutherford 1-3
(inclusion)

Intervention(s)
Comparator(s)

BA with selective
stent (67%)" vs.
SET

Design/Model
Perspective
Currency

CUA

Markov model

Payer
perspective

2014 Euros

Time
Horizon
Discounting

5 years

4%/year

Primary Findings (ICER, other
cost/outcome); dominance,
Sensitivity analysis results)

5 years: Mean total costs of BA with

selective stent were €16,631 vs. SET
€10,219. Mean total QALYs were
2.85vs. 2.78. Overall, MD €6,412,
95% Crl 1,939 to 11,874.

ICER: BA with selective stent
associated with additional €91600
per QALY gained compared to SET.

No difference between groups in
the number of secondary
interventions.

Monte Carlo, one way: Probabilistic
SA looked at changes in health state
utilities, costs, interventions costs,
and secondary interventions; SET-
first approach remained most cost-
effective in all scenarios except in
the situation where patients start in
a severe claudication state (data
NR)

Author conclusions: SET is more
cost-effective than BA with selective
stent for IC.

Limitations

e Combined data from

treatment arms of two
RCTs with some
differences in baseline
prognostic factors
Most input parameters
were based on data for
12 months

Model assumes that
SET patients remain
adherent.

Did not model
comorbidities.
Evidence for
cardiovascular benefit
not included in base
case model, but
introduced in SA and
contributed to large
increase in relative
cost-effectiveness of
SET

Generalizability to U.S.
system unclear

AE = adverse events; BA = balloon angioplasty; bcaCl = Bias-corrected Accelerated 95% confidence interval; Cl = confidence interval; Crl = credibility interval; CEA = cost-

effectiveness analysis; CUA = cost-utility analysis; EVT = endovascular therapy; IC = intermittent claudication; ICER = incremental cost effectiveness ratio; MCID = minimum
clinically important difference; MD = mean difference; MRA = magnetic resonance angiography; NR = not reported; PAD = peripheral artery disease; QALY = quality-adjusted life-
year; QHES = Quality of Health Economic Studies instrument; QoL = quality of life; RCT = randomized control trial; SA = sensitivity analysis; SET = supervised exercise therapy;
TASC = Trans-Atlantic Inter-Society; USD = united states dollar; VascuQol = Vascular Quality of Life Questionnaire; WTP = willingness-to-pay.

*Spronk 2008 and van den Houten 2016 use data from the same trial, the CETAC trial. Van den Houten uses additional data from the EXITPAD trial.

tOnly relevant to the CETAC trial.
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4.3 Key Question 2: Balloon Angioplasty and Stenting versus Bypass Surgery for
Patients with Chronic Limb-Threatening Ischemia (CLTI) and/or
Intermittent Claudication (IC)

Included trials of EVT were primarily of primary stenting or BA with selective stenting, with fewer
trials of BA alone. The results that follow are divided into two sections; results for trials that evaluated
BA alone (or with a small number of patients who received selective stenting) and those that evaluated
primary stenting or stenting. Table 29 below provides an overview of devices used in the trials that
compared EVT with bypass.

Table 29. Devices used across trials comparing EVT to bypass surgery

Intervention Study Primary Type(s) Brands
Comparator procedure
PTA vs Adam, 2005; Bradbury, PTA only BA" NR
bypass 2010a; Bradbury, 2010b;

Bradbury, 2010c; Forbes,

2010 (BASIL)

Wilson, 1989; Wolf, PTA only BA" NR

1993; Bergan, 1992

Van der Zaag, 2004 PTA with BA'; NR

(BASIC) selective Stent type unclear

stent (23%)

Stent vs. Eleissawy, 2019 PTA with POBA (40%) or DCB POBA: Mustang™ (Boston
bypass selective (60%); Scientific), Passeo-35®

stent (80%)

Self-expanding BMS

(Biotronik), Armada-35®
(Abbott), Vascutrak® (Bard)
DCB: Lutonix (Bard),
Passeo-18 Lux® (Biotronik)
Stent: E-Luminexx® (Bard),
Life Stent® (Bard), EverFlex®

(Covidien)
Kedora, 2007; McQuade, | Primary BAT; BA: NR
2009; McQuade, 2010 stent Self-expanding nitinol Stent: Viabahn® stent?®
stent lined with ePTFE* | (W.L. Gore & Associates)
Reijnen, 2017; Walraven, | Primary POBA; POBA: NR
2024 stent Self-expanding Stent: Viabahn® stent?
Heparin-bonded (W.L. Gore & Associates)
ePTFE-covered stent
Lepantalo, 2009 Primary BA™; BA: NR
stent Self-expanding nitinol Stent: Viabahn® stent?®
stent lined with ePTFE (W.L. Gore & Associates)
Bjorkman, 2018 Primary BA™; BA: NR
stent Self-expanding Stent: Zilver® PTX® (Cook
paclitaxel-bonded DES Medical)
Bosiers, 2020; Bosiers, Primary POBA; POBA: NR
2023 (ZILVERPASS) stent Self-expanding Stent: Zilver® PTX® (Cook

paclitaxel-bonded DES

Medical)

BA = balloon angioplasty; DCB = drug-coated balloon; DES = drug-eluting stent; ePTFE = expanded polytetrafluoroethylene; FDA
= Food and Drug Administration; NR = not reported; POBA = plain old balloon angioplasty; PTA = percutaneous transluminal

angioplasty.

* Type not further detailed. Trial interventionists were allowed to use their preferred techniques and equipment for treatment.
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T Itis not clear if the balloon was coated with a drug. Authors report that systemic heparin (100 U/kg) was administered once
they had achieved percutaneous vascular access.

T Kedora 2007 was approved by the FDA with an investigational device exemption, as this device was not yet FDA-approved.

§ Kedora 2007 used an earlier version of the Viabahn®, which was not heparin-bonded. Reijnen 2017 used the next-generation
version designed to reduce thrombosis by bonding heparin to the luminal surface. Other design changes include changes to the
proximal edge design, and availability of stent with a length of 25 cm. Lepantalo 2009 does not explicitly state that the device
was heparin-bonded, but do state that patients were administered heparin, so it is likely that they used the earlier design.

** |t is not clear if the balloon was coated with a drug. Authors report that systemic heparin (100 U/kg) was administered once
they had achieved percutaneous vascular access.

4.3.1 Efficacy and Effectiveness

4.3.1.1 Balloon Angioplasty (BA) versus Bypass Surgery

4.3.1.1.1 Description of Included Studies

Three RCTs (N=771) in nine publications®!322-2453,149.157.158 compared balloon angioplasty (BA) with
bypass surgery for PAD of the lower extremity (Table 30). Most patients were male (range, 60% to 100%)
and over age 60 years. One trial conducted in men only was a study in U.S. veterans.'® Disease severity
ranged from mild claudication to chronic limb ischemia. Most patients were current or former smokers,
most had hypertension and at least 20% of patients had experienced a previous heart attack and/or
stroke/transient ischemic attack (TIA). Only one study reported the proportion of patients on anti-
platelet medications (58%) at baseline;? two studies did not report baseline medications. One trial was
rated low risk of bias,?? the remaining two were rated moderate risk of bias due to unclear
randomization techniques, unclear masking of outcome assessors and baseline differences between
treatment groups despite randomization. Descriptions of the three individual trials are below and
Appendix G, Table G3 for detailed data abstraction.

The Bypass versus Angioplasty in Severe Ischemia of the Leg (BASIL) trial (N=452)322-2453 was
conducted in 27 hospitals in the UK and enrolled participants with infra-inguinal arterial disease and
severe limb ischemia, which included patients with ankle pressure greater than 50 mmHg (approximately
70%) and patients without tissue loss (approximately 26%). The term “severe limb ischemia” was used so
as to include patients with subclinical limb ischemia (defined as rest pain and ankle pressures at least 50
mmHg), as well as patients with chronic limb ischemia. The BASIL trial stratified patients by rest pain
alone with or without tissue loss and whether the ankle pressure was less than 50 mmHg versus equal to
or higher than 50 mmHg at randomization; randomization was also stratified by hospital. Participants
were followed for over 7 years (mean 5.5 years) with individual patient follow-up concluding with death
or amputation of the treated limb above the ankle. Of the 224 patients randomized to angioplasty,
angioplasty was attempted in 216 (4 received bypass surgery first and 4 received no intervention). Of the
228 patients randomized to bypass surgery, bypass was attempted in 195 (21 received angioplasty
instead and 12 received no intervention). Reasons why patients may not have received the assigned
treatment include: amputation and/or death before receiving the intervention and patient refusal.
Outcomes in the BASIL trial were reported as randomized (ITT, N=452), as randomized AND treated
(N=411), and as treated, regardless of randomization (N=434).

The Veterans Affairs Cooperative Study (VA trial, N=263) enrolled male patients from eight VA
medical centers in the U.S. To be enrolled in the trial patients were “required to have IC at less than two
blocks, rest pain, impending gangrene, ankle-brachial systolic pressure index less than 0.90, and a
corresponding arterial stenosis of at least 80% diameter reduction or a total occlusion less than 10 cm
long.”1¥157.158 Authors report that most patients had disease that was not limb-threatening. Patients were
stratified based on treated artery (iliac 62%; femorodistal 38%) and whether the patient experienced rest
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pain or claudication alone. Follow-up ranged from 2 to 6 years. Eleven patients (4%) did not receive the
assigned treatment. One patient assigned to bypass crossed-over to angioplasty (0.8%) and two patients
assigned to angioplasty (1.5%) received surgical procedures (not otherwise specified). Other reasons for
lack of assigned treatment included patient refusal, overinterpretation of vascular disease and change in
patient’s medical condition. Additionally, 17 patients were considered early PTA failures and received
bypass surgery within 30 days of initial treatment and are not included in long-term analyses. A
prosthetic graft was used in 23 patients due to an inadequate vein or the surgeon wanting to preserve
the vein.

The Bypass or Angioplasty in Severe Intermittent Claudication (BASIC) trial (N=56) was conducted in
The Netherlands (16 centers) and the UK (2 centers) and enrolled patients who had “symptoms related
to a 5-15 cm long occlusive lesion of the superficial artery.”**° Follow-up was 3 years. Stent placement
was allowed with angioplasty at the discretion of the radiologist and seven patients (23%) received
stents (not otherwise specified). Bypass surgery used an in situ or reverse venous graft. Angioplasty was
not performed in one patient (3.2%) who was still on the waiting list. Two patients (8%) assigned to
bypass did not receive surgery--one patient refused and the other received angioplasty. Aspirin 100mg
daily was prescribed for both treatment groups for 3 months following their intervention. Although 18
centers participated in the study, only 13 centers were able to enroll 56 participants and the trial was
stopped early (before the goal of 200 patients) due to sparse enrollment.
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Table 30. Randomized controlled trials that compared balloon angioplasty versus bypass
Wilson, 1989; Wolf, 1993;
Bergan, 1992

Adam, 2005; Bradbury, 2010; Forbes, 2010 van der Zaag, 2004

Study, Year, Trial name

[EAl [VA Cooperative Study] 280
Number Randomized 452 263 56
. PTA (approach/technique at interventionist’s PTA (approach/technique at . . .
Angioplasty ePe discr(:tion) inteivz:ﬁonist’s discrgtion) PTA with selective stenting
Bypass graft
Bypass (approach/technique at surgeon’s Bypass (approach/technique at Reverse vein: 48%
Bypass . . , 1 . . .
discretion) surgeon’s discretion) In situ vein: 24%
Prosthetic: 16%
Males (%) 60% 100% 66%
Age, years; mean <70 years: 33%; 70-79 years: 43%; > 80 years: 25% 62 Median 67
Diagnosis Severe limb ischemia/CLTI Mixed (IC 73%; CLTI 27%) IC
Rutherford Classification NR NR 1: 20%; Il: 43%; IIl: 32%; IV: 5%

Pain at rest; ankle pressure = 50 mmHg: 21%
Pain at rest; ankle pressure <50 mmHg: 5%
Tissue loss; ankle pressure 250 mm Hg: 49%
Tissue loss; ankle pressure <50 mm Hg: 25%

Stenosis or occlusion between
5and 15 cm

Rest pain, impending gangrene,

Other Severit . .
¥ arterial stenosis >80%

Intervention location

infrainguanal

Aortoiliac: 62%
Femorodistal: 38%

Superficial femoral artery

Symptom duration Inclusion: 22 weeks NR Inclusion: >3 months
Diabetes (%) 42% 29% 14%
Hyperlipidemia (%) NR NR 25%
Prior Ml (%) 17% 20% 20%
Prior Stroke/TIA 21% 13.8% 13%

Prior treatment in target leg (%)

15% (nature of treatment unclear)

19% had prior peripheral
intervention (details NR)

36% with history of surgery
(location and details NR)

Current smoker/Ex-smoker (%) 36%/44% 79%/20% 48%/NR
Stent placed (%) 3% NR (assume no stents used) 23%

. L Statin: 34%; Antihypertensive: 61%
Baseline medications Antiplatelet: 58% (mostI://F;spirin); Warfarin: 7% NR NR
Post-treatment therapies NR NR Aspirin (100 mg) for 23 months
Funding Government Government Government
Risk of Bias Low Moderate Moderate

CLTI = chronic limb threatening ischemia; IC = intermittent claudication; Ml = myocardial infarction; NR = not reported; PTA = percutaneous transluminal angioplasty; SD =

standard deviation; SFA = superficial femoral artery
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4.3.1.1.2 Detailed Analysis

4.3.1.1.2.1 Symptom Improvement or Functional Improvement

Across two trials (N=715)%218 there were no differences in symptomatic or functional improvement
between BA and bypass.

In the BASIL trial (N=452)% at the 12-month follow-up, 72 angioplasty patients (33.3%) reported
persistence of symptoms (e.g., rest pain, tissue loss) versus 36 bypass patients (18.5%) who reported a
persistence of symptoms or a technical problem (not defined) with the graft “on surveillance”. Although
not the exact same comparison as there was no mention of graft surveillance with angioplasty, if
compared, angioplasty was associated with a substantial increase in symptom persistence (RR 2.04, 95%
Cl1.43 to 2.90).

The VA trial (N=263)* administered the Sickness Impact Profile (SIP, 0-100 scale) as a measure of the
functional status of study participants. There were no differences in SIP scores between angioplasty and
bypass surgery at 1 month (N=235, 11.3 vs. 12.2, MD -0.90, 95% Cl -3.24 to 1.44), 1 year (N=193, 10.8 vs.
10.6, MD 0.20, 95% CI -2.70 to 3.10) or at 2 years (N=151, 11.2 vs. 9.6, MD 1.6, 95% Cl -1.36 to 4.56).1%®

4.3.1.1.2.2 Quality of Life

The BASIL trial (N=452) was the only trial that reported health-related quality of life.>3 Using the
Vascular Quality of Life Questionnaire (VascuQol), the EuroQol (EQ-5D) and the Short Form SF-36 (SF-36)
physical component summary (PCS), the SF-36 mental component summary (MCS), and Short Form 6D
(SF-6D), quality of life measures were similar with BA and bypass surgery for PAD up to 3 years after
randomization across all timepoints.

Baseline VascuQol scores (1-7 scale, lower score worse) were similar with angioplasty and bypass
(N=418, mean 2.79 vs. mean 2.90) and improved after surgery (3 months: N=314, 4.32 vs. 4.55, MD-0.23,
95% Cl -0.53 to 0.07) with sustained improvement at 12 months (N=253, 4.53 vs. 4.67, MD -0.14, 95% ClI
-0.49 to 0.21) and 36 months (N=95, 4.61 vs. 4.44, MD 0.30, 95% Cl -0.43 to 0.77), with similar scores
with angioplasty and bypass at all time periods.>® Analysis did not include four patients lost to follow-up.
Authors did not perform statistical analysis comparing treatments but reported there were no
differences between treatments.

There were no differences in SF-36 PCS scores (0-100) between angioplasty and bypass surgery at
any timepoint: 3 months (N=304, 23.80 vs. 24.37, MD -0.41, 95% Cl , 95% Cl -2.86 to 2.04); 6 months
(n=267, 24.62 vs. 24.88, MD -0.47, 95% Cl -3.12 to 2.18); 12 months (n=245, 24.58 vs. 26.13, MD 0.08,
95% Cl -3.00 to 3.16).2 Similarly, there were no differences in SF-36 MCS scores (0-100 scale) at any
timepoint: 3 months (N=304, 47.69 vs. 45.17, MD 0.12, 95% Cl -2.27 to 2.51), 6 months (N=267, 46.67 vs.
48.60, MD 1.72, 95% CI -0.99 to 4.43), 12 months (N=245, 48.26 vs. 50.16, MD 1.67, 95% CI -0.94 to
4.28).3 SF-36 PCS and MCS scores were not reported beyond 12 months.

Additionally, EQ-5D scores for angioplasty and bypass surgery were not different between groups at
3 months (N=314, 0.53 vs. 0.57, MD -0.04, 95% CI -0.11 to 0.03), 12 months (N=251, 0.56 vs. 0.62, MD
-0.06, 95% CI -0.13 to 0.01), or 36 months (N=97, 0.61 vs. 0.54, MD 0.07, 95% Cl -0.05 to 0.19).53

4.3.1.1.2.3 Reocclusion/restenosis

The BASIC trial (N=56) reported that the likelihood of occlusion was similar with angioplasty
compared with bypass surgery at one year (HR 2.24, 95% CI 0.90 to 5.58).'*° However, the absolute risk
reduction (ARR] for occlusion favored bypass surgery (31%, 95% Cl 6% to 56%). The other two trials of BA
versus bypass surgery did not summarize reocclusions/restenosis.
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4.3.1.1.2.4 Clinical Improvement

Clinical improvement was defined in one trial**® as an improvement of at least one level on the
Society for Vascular Surgery/International Society of Cardiovascular Surgeons (SVS/ISCVS) classification
system® that grades limb ischemia, wound tissue loss, and severity of foot infection and is used for
estimating amputation risk/requirement for revascularization. Stage 1 is very low risk up to Stage 5,
which is considered unsalvageable. In the BASIC trial (N=56),'*° angioplasty and bypass had a similar
likelihood of clinical improvement/no change in clinical status (47% vs. 67%, RR 0.70, 95% Cl 0.44 to
1.13) after a mean of 1.9 years with balloon angioplasty and a mean of 2.1 years after bypass surgery.
The remaining individuals experienced clinical decline post intervention.

4.3.1.2 Stenting versus Bypass

4.3.1.2.1 Description of Included Studies

Six trials (N=578) in ten publications!20.2140,73,79,97,98,122,151 compared stent placement (also called
endoluminal bypass) with bypass surgery for PAD (Table 31). Sample sizes ranged from 44 to 220 (mean
96); one trial enrolled and randomized 86 people, however outcomes were often reported by the
number of limbs or the number of stents or bypass grafts; 14 individuals had both limbs treated. Males
were more often enrolled than females (range 57% to 77% male) and most patients were over 60 years
of age (study mean age range 65 years to 72 years). The superficial femoral artery was the site of disease
in all trials. Severity of disease at baseline was most often categorized as Rutherford classification Il and
IIl (moderate and severe claudication). Most TASC Il classifications were B (lesions with some complexity
that may be amenable to endovascular treatment) and D (most complex lesions, often needing bypass
surgery). The diagnosis of chronic limb ischemia ranged from 0% in one trial'’ to 100% in another trial.”
The proportions of patients with diabetes (range 25% to 40%), hyperlipidemia (range 51% to 68% in four
trials reporting baseline hyperlipidemia) and currently smoking (range 37% to 71% in five trials reporting
smoking) were substantial. Aspirin and clopidogrel were common post-treatment therapies. Descriptions
of individual trials are below.

The ZILVERPASS trial (N=220) randomized 113 patients to the ZILVERPASS PTX paclitaxel-eluting stent
and 107 to bypass surgery with prosthetic grafts (Dacron or expanded polytetrafluoroetheylene [ePTFE]
at the surgeon’s discretion) at 13 sites in Germany, Belgium, Italy, and Brazil.?>*! Most (94.5%) of the
vascular lesions were occlusions with a mean lesion length of 247 mm. Crossover to the nonrandomized
treatment was not allowed, artery reentry and atherectomy devices were also not allowed. Most
patients (95%) were considered to have the most complex lesions (TASC D). Despite randomization, more
bypass patients had CLTI (44.9%) than angioplasty patients (29.2%). Dacron grafts were used in 42
patients (39%) and ePTFE grafts were used in the remaining bypass patients. After stent placement,
angiography was used to evaluate the lesion; there was no mention of angiography immediately after
bypass surgery. Follow-up visits over 60 months included duplex ultrasound. Patients were given
clopidogrel for at least 60 days posttreatment and most were prescribed lifetime aspirin therapy.

The Surgical versus PERcutaneous Bypass (SuperB) trial (N=129) enrolled patients from six centers in
the Netherlands to heparin-bonded ePTFE stents (n=63) or femoropopliteal bypass (n=62), of which 42
grafts were venous and 20 were prosthetic grafts.??21%! Sixty-five percent of patients were Rutherford
class 3, 20% were class 4 and 14% were class 5 with 35% of patients having CLTI. Mean baseline lesion
length was 230 mm. Duplex ultrasound examination was conducted periodically over 5 years.
Posttreatment, patients were prescribed aspirin and clopidogrel for 1 year, with aspirin continued for life.
Additionally, patients were started on a statin before treatment. This trial was stopped early due to slow
recruitment.
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One trial (N=53) conducted in Egypt and Belgium randomized 28 patients to balloon angioplasty
followed by endovascular stenting (with a bare metal stent if completion angiogram indicated “greater
than 30% stenosis, or flow-limiting dissections”) and 25 patients to surgical bypass with vein or a
synthetic graft.®® Patients were required to have angiographic criteria of “flush SFA occlusion” and TASC Il
B or higher and limiting IC or CLTI. Multiple balloons and stents were used based on interventionist’s
preference. In patients treated with bypass surgery, the great saphenous vein was used and in 11
patients, ePTFE graft was used. Duplex ultrasound was performed at follow-up visits to 12 months; if
restenosis/occlusion was noted on ultrasound, a Computed Tomography Angiography (CTA) was
performed. After treatment patients were prescribed aspirin and clopidogrel for 6 months.

One trial conducted in 6 hospitals in Finland (Finnish study, N=46) enrolled patients with severe
claudication or rest pain (Rutherford class II-IV, patients with tissue loss were excluded) due to an
occlusion between 50mm and 250mm of the SFA to a drug-eluting stent or prosthetic bypass graft.'’ Five
patients were excluded from analysis due to immediate unsuccessful recanalization and were treated
with distal and/or venous bypass. Follow-up was through 24 months. Stent patients on warfarin were
started on low-dose (50 mg) aspirin for at least 3 months post-intervention; stent patients not on
warfarin were started on aspirin 100 mg plus clopidogrel for 3 months. All patients, including those who
received bypass were prescribed life-long aspirin therapy.

The Scandinavian Thrupass study (N=44), also conducted in Finland, planned to enroll 120 patients
to either endoluminal PTFE or surgical PTFE bypass of an SFA occlusion ranging from 50mm to 250 mm.”®
Most patients were TASC Il B (82%), 6.8% had ischemic rest pain and 4.5% had ulcers, the remainder had
claudication. The mean preprocedure occlusion length was about 11 cm. However, after 44 patients
were enrolled, the trial was terminated due to benefit based on degree of primary patency at one year.

One trial conducted in the U.S. randomized 86 patients with femoral-popliteal occlusive disease to
angioplasty plus self-expanding stent graphs (40 patients, 50 legs) or bypass surgery with Dacron or
ePTFE grafts (46 patients, 50 legs).”>%7%8 |n four of the patients with bilateral disease, individual legs were
randomized. Follow-up evaluation occurred through 48 months and included color flow duplex
ultrasound. Patients were prescribed clopidogrel and aspirin for at least 3 months after treatment, with
the exception of: three stent patients who refused, 17 bypass patients who were advised by their
surgeon to only take aspirin and five bypass patients who were on warfarin preoperatively and were
continued on that medication.

Four trials were rated moderate risk of bias!”?%4%122 and the remaining two’*’° were rated high risk
of bias due to methodological limitations including unclear randomization techniques, baseline
dissimilarities between randomized groups in prognostic factors and lack of blinding of outcome
assessors.
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Table 31. Randomized controlled trials that compared stenting versus bypass

Eleissawy, Kedora, 2007; .. . . . .
2019 McQuade, 2009; Reijnen, 2017; van Lepantalo, 2009  Bjérkman, 2018  Dosiers, 2020; Bosiers,
Study, Year Walraven, 2024 . . . i 2023
[Egypt/ McQuade, 2010 [SuperB] [Thrupass trial] [Finnish trial] [ZILVERPASS]
Belgium trial] [U.S. trial] P
Number Randomized 53 86 patients (100 129 44 46 220
limbs)
PTA with
silqzctz;/:tlegf\;e Stent Stent Stent Stent Stent
Stent (80%) (Viabahn) (Viabahn) (Viabahn) DES: 100% DES: 100%
° . o, . o . o, : ° : °
(POBA: 60% DES: 100% DES: 100% DES: 100%
DCB: 40%)
Bypass graft .
) Bypass graft . Synthetic bypass
Bypass AUtof;;OUS' Dacron: 64% (D:é?ES;R) PTFE graft Sy?g:;fsb'\\::;ss Dacron: 39%
7 ePTFE: 36% ePTFE: 61%
Synthetic: 56%
68 male
Males (%) 66% limbs/100 limbs 77% 57% 63% 72%
total
’(Asgs)' years; mean 72 (9.9) 69 (NR) 68 (NR) 65 (NR) 68 (NR) 69 (NR)
Mixed
(Claudication:
88%
. . Mixed (IC 40%; o . Mixed (IC 63%;
Diagnosis CLTI 60%) CLTI CLTI 35% Ischgmlc rest IC CLTI 37%
pain: 7%
Ulcers: 5%
Gangrene: 0%)
A: 18%
B: 4% o B:4.2% oo o
TASC Il Classification C:36% 5: 56? C:17.5% B: 82? NR c 5/:
D: 60% C:11% D: 78% C:18% D: 95%
’ D: 15% )
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Eleissawy,

el AL Reijnen, 2017; van

Bosiers, 2020; Bosiers,

study, Year 2019 McQuade, 2009; Walraven, 2024 Lepantalo, 2909 Bjﬁ.rkn?an, 2.018 2023
[Egypt/ McQuade, 2010 [SuperB] [Thrupass trial] [Finnish trial] [ZILVERPASS]
Belgium trial] [U.S. trial]
I:3%
I1: 43% 111:65% 1:17%
Rutherford Il: 26% IV: 20% I1: 37%
Classification NR IV: 14% V: 14% NR Il: 29% NR
V:11% VI: 0.8% IV:17%
VI: 3%
Fontaine stage
also reported
Other severity llb: 40% NR NR NR NR NR
I 24%
IV:36%
Location SFA SFA SFA SFA SFA SFA
Diabetes (%) 40% 40% 34% 25% 36% 30%
Hyperlipidemia (%) 63% 51% NR 58% 68% NR
Renal disease (%) NR NR 13% 8% NR 11%
Prior Ml (%) NR NR NR NR 10% NR
Prior treaj(ment in NR NR NR NR 0% (exclusion) No treatment of target
target lesion (%) vessel
Current smoker (%) 45% NR 50% 71% 37% 75%
Drug type (in stent NR" None Heparin Heparin Stent: Paclitaxel Paclitaxl
and/or balloon)
Stent (%) z’:;st':“;g;: N't'qglof,/te”t' 100% 100% 100% Nitinol stent: 100%
1:24.6%
:Z?:er of stents; NR 2.3 2:71.9% 1.43 Median 2 NR
3:3.5%
Aspirin (86% ASA (85%)
Statin (74%) Clopidogrel (12%)
Baseline medications NR NR Clopidogrel (11%) NR Warfarin (12%) NR
Acenocoumarol (10%) Statin (63%)
Phenprocoumon (1%) ACE/ARB (44%)
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Eleissawy, Kedora, 2007; .. . . . .
2019 McQuade, 2009; Reijnen, 2017; van Lepantalo, 2009  Bjérkman, 2018  Dosiers, 2020; Bosiers,
Study, Year Walraven, 2024 . . . i 2023
[Egypt/ McQuade, 2010 [SuperB] [Thrupass trial] [Finnish trial] [ZILVERPASS]
Belgium trial] [U.S. trial] P
L. L. Aspirin (80 mg) and .. ..
Aspirin (100 Aspirin (91 to . Aspirin (dose NR) | Aspirin 100 mg +
clopidogrel (75 mg) for 1 . .
mg) and 325 mg) and for 21 year; Some | clopidogrel 75 mg | Clopidogrel (dose NR)
Post-treatment . . year. After 1 year, . . .
. clopidogrel (75 | clopidogrel (75 . centers also if not on warfarin; for 260 days; aspirin
therapies thrombocyte aggregation . . . .
mg) for 6 mg) for 23 L . prescribed aspirin 50 mg if (dose NR) lifelong
months months inhibitor allowed. Statins clopidogrel on wayfarin)
(dose NR) pidog Y
Funding NR Industry Industry NR Academic society None
Risk of bias Moderate High Moderate High Moderate Moderate

BTHC = butyryl-trihexyl citrate; CLTI = chronic limb threatening ischemia; DES = drug-eluting stent ePTFE = expanded polytetrafluoroethylene; IC = intermittent claudication; Ml =
myocardial infarction; NR = not reported; POBA = plain old balloon angioplasty; PTA = percutaneous transluminal angioplasty; SD = standard deviation; SFA = superficial femoral

artery; TASC = TransAtlantic Inter-Society Consensus.
* Not reported directly. However, authors report which devices were used: the device manufacturers indicate that their devices are meant to be used with paclitaxel and/or

BTHC.
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An additional five nonrandomized studies that compared stent versus bypass outcomes were
included.>?789128.139 ¢t dies were rated high risk of bias for methodological limitations including baseline
treatment not reliably reported, treatment groups dissimilar on baseline prognostic characteristics,
appropriate statistical analysis not performed and lack of reporting factors for which analyses were
adjusted. Due to the limitations of these studies, their results are only reported in Appendix F and are
not discussed here.

4.3.1.2.2 Detailed Analysis

4.3.1.2.2.1 Symptom Improvement or Functional Improvement

Four trials reported symptom or functional improvement at 1 month?®®73122 and/or 12 months,?%122

and one trial reported 5-year data.'®* While three trials reported no difference in improvement in
Rutherford or Fontaine stages between stent placement and bypass surgery, one trial reported stents
were associated with improved walking measures at 1 and/or 12 months, depending on which element
of the Walking Impairment Questionnaire (WIQ, 0-100, higher is better) is used.??

The SuperB trial (N=129) reported one- and 12-month results from the self-report WIQ, which covers
walking impairment, walking distance, walking speed, and climbing stairs in patients with IC at baseline
(n not reported but based on calculation of those with Rutherford stage 3, n=approximately 81).122 There
were no differences in self-reported walking distance at 1 and 12 months between stents and bypass (1
month: 67.3 vs. 52.5, p>0.05; 12 months: 70.2 vs. 65.0, p>0.05). Stent placement was associated with
greater self-reported walking speeds than bypass at 1 month (60.0 vs. 39.3, p<0.05) but there was no
difference in walking speed at 12 months (59.9 vs. 57.3, p>0.05). Stents were also associated with
improved scores on the WIQ in climbing stairs at 1 month (77.2 vs. 57.4, p<0.05) and at 12 months (79.3
vs. 64.6, p<0.05). Walking impairment subgroup scores (covers pain, stiffness, weakness, shortness of
breath, heart palpations) were not reported. Total WIQ scores favored stents at 1 month (68.5 vs. 47.6,
p<0.05) but were not different at 12 months (67.2 vs. 62.3, p>0.05). At the 5 year follow-up (n=66), there
were no differences between stent placement and bypass surgery on walking distance or speed or
climbing stairs; however, attrition was high at 5 years (47% attrition in ITT analysis).™!

The SuperB trial (N=129) reported on symptom improvement as a reduction in Rutherford stage
(stage 0-6; stage 0 is asymptomatic, stage 6 is major tissue loss) at 30 days posttreatment and found no
difference between stent placement and bypass surgery (N=113, 93.2% vs. 92.6%, RR 1.01, 95% Cl 0.91
to 1.12).122 Pooled analysis of two trials that reported a reduction in Rutherford stage at 1 year found
similar likelihood of symptom improvement between stent placement and bypass surgery (2 RCTs,
N=345, 94.9% vs. 94.1%, RR 1.00, 95% CI 0.96 to 1.05)?*'22 (Figure 29). The SuperB trial also reported a
similar deterioration in Rutherford stage between 1 and 12 months with stents and bypass (N=94, 28.3%
vs. 35.4%, RR 0.80, 95% Cl 0.44 to 1.45) but estimates are imprecise. Additionally, the SuperB trial
reported that at 1 year most patients treated with stents and bypass were asymptomatic in the treated
leg (65.3% vs. 58.5%, p-value and Ns not reported). At 5 years (n=66), individuals treated with stenting
had a better overall Rutherford classification compared with surgery (p=0.022, data not provided), with
68% asymptomatic with stenting compared with 45% with surgery.>
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Figure 29. Reduction in Rutherford stage: RCTs comparing stent versus bypass

Treatment Control Risk Ratio
Trial Stent Bypass Follow-up n/N niN (95% CI)
Bosiers, 2020 Paclitaxel DES Dacron, ePTFE, other 12 months 105/113 98107 —J—-— 1.01(0.94, 1.10)
Reijnen, 2017 Heparin-bonded ePTTFE 42 venous, 20 prosthetic 12 months 62163 61/62 —‘:— 1.00 (0.96, 1.05)

Overall, PL 167/176  159/169 ’ 1.00 (0.96, 1.05)

(p=0.754, I’= 0.0%)

T T
9 1 1.1

Favors Stent Favors Bypass
Cl = confidence interval; DES = drug-eluting stent; ePTFE = expanded polytetrafluoroethylene; PL = profile likelihood; RCT =
randomized controlled trial.

The U.S. trial (N=86, number of limbs=100), reported that the initial improvement in Rutherford
stage with stents (100%) and bypass (92%) were similar (p=0.109), with an overall mean of 2.4
Rutherford stages improvement that was maintained at 24 months.”3°7:%8

The Egypt/Belgium trial (N=53) reported symptom improvement as a reduction in Fontaine stage
(stage | to IV; stage | is asymptomatic, stage IV is major tissue loss).*® While both treatment arms
improved by 1 month, there was no difference in improvement between treatments at 1 month
(p=0.071, raw data not provided).

43.1.2.2.2 Quality of Life

The SuperB trial (N=129) reported that there were no differences between those randomized to
stent placement versus surgical bypass on any of the individual eight domains of the SF-36 at one and 12
months (p>0.05 for each domain, specific between group p-values not reported) and at 5 years.1215!
Authors also report a score for “health change” on the SF-36, which was not defined or method of
calculation cited and that a greater health change (i.e., improvement) was seen with angioplasty
compared with bypass at 12 months (p<0.05), though not at one month or at 5 years.1?215?

4.3.1.2.2.3 Reocclusion/restenosis

Two trials reported reocclusion and/or restenosis with no overall differences between stents and
bypass surgery,*®’® but evidence was insufficient to draw conclusions regarding reocclusion and
restenosis.

The trial conducted in Egypt and Belgium (N=53) reported similar incidences of restenosis and
reocclusions with stents (3 restenosis, 4 reocclusions) and bypass (2 restenosis, 3 reocclusions).*’ Balloon
dilatation was used in four cases in those initially treated with stents and one balloon dilatation, one
thrombectomy and one bypass in those initially treated with bypass. The remaining patients experienced
an improvement in symptoms/wounds without further treatment.

The Thrupass trial (N=44) reported that there were two stent reocclusions compared with no
occlusions with bypass surgery within the first 30 days.”® While there were two thromboaspirations
conducted within those treated with stents and one repeat stenting, it is not clear if these treatments
were used to resolve the occlusions.
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4.3.2 Safety

4.3.2.1 Balloon Angioplasty (BA) versus Bypass Surgery

All three trials (BASIL, VA trial, BASIC, total N=771) provided safety data®'3'* including data from
early follow-up times (e.g., acute admission, 30- or 40-day follow-up), as well as data from up to 1 year in
the BASIC trial, 7 years in the BASIL trial, and 6 years in the VA trial. Table 32 provides safety information
for included outcomes during the immediate post-operative period and Table 33 provides safety data for
each trial’s longest follow-up times.

Table 32. Short-term harms from RCTs comparing angioplasty versus bypass surgery

. VA
Trial BASIL BASIL VATRIAL o BASIC BASIC
Intervention PTA Bypass PTA Bypass PTA Bypass
Randomized sample size 224 228 130 133 31 25
Follow-up time Hospital Hospital 30-days 30-days | 30-40days | 30-40 days
Reintervention (PTA) # 3 1" NR NR NR NR
Reintervention (bypass) # 21" 2" 17° NR NR NR
Reintervention (PTA or 24° 3° NR NR NR NR
bypass) #
Amputation (above or t t x x
below knee) # 9 6 2 1 1 0
Amputation (foot/partial 117# - . .
11 1 NR NR
foot/toe) # 0
All-cause mortality # 7 11 1 0 0 0
Stroke # 1" 3 NR NR 0 1
Heart attack # 4% 4* 0 2 NR NR
1(VTE), 1 hrom-
Thrombosis, embolization (VTE), 3t rc?m 2 (embol- x
. (embol- bectomies (1- R 0 NR NR
(distal) # « . « ization)
ectomy) 3 patients)
Access site infection « « . .
1 4 1 1
(wound debridement) # 8(3) > (6) 0 0
Bleeding/hematoma
(number needing surgical 16 (2)" 19 (9)" 12" 0 0 2
drainage) #
Patients with any 89" 110" 43° 17° 1 4
complication #
Vgssel F)erforatlon, 25 0 NR NR NR NR
dissection #
Pseudoaneurysm/AV
fistula formation (needed 0" 2 (1) NR NR NR NR
surgical repair) #
Contrast-induced harms
(e.g., rjenal harms, NR NR 8 (ex.tra-* 0 NR NR
radiation exposure, vasation)
extravasation) #
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Trial

Complications other than
those listed above™ #

BASIL BASIL VA TRIAL

4 angina; 10
4 angina, 4 chest 15 angina; 4
chest infection; 7 CABG; 18
infection; 8 UTI; 5 graft CHF; 10
UTI re- HTN; 2 DM
exploration

VA
TRIAL
17
angina;
3 CABG;
18 CHF;
13 HTN;
1DM

BASIC BASIC
None 1 groin
reported infection

CABG = coronary artery bypass graft; CHF = congestive heart failure; DM = diabetes; HTN = hypertension; NR = not reported;

VTE = venous thromboembolism.

* As treated regardless of treatment assigned.
T Assumes that no below the knee amputation was followed by an above the knee amputation on the same limb during the

initial hospitalization.

¥ Assumes no foot/partial foot/toe reinterventions during the initial hospitalization.
§ Death was in one patient assigned angioplasty but refused and had bypass instead.

** In the BASIL trial unclear if a complication occurred more than once in a person; in other trials numbers represent people.

Table 33. Long-term harms from RCTs comparing angioplasty versus bypass surgery

Trial BASIL BASIL VA TRIAL VA TRIAL BASIC BASIC
Intervention PTA Bypass PTA Bypass PTA Bypass
Randomized sample size 224 228 130 133 31 25
Follow-up time 5.5 yrs 5.5 yrs 4.1 yrs 4.1 yrs 1.9 yrs 2.1yrs
Reintervention (PTA) # 13" (6%) 23" (10%) 23 11 NR NR
Reintervention (bypass) # 46" (21%) 10" (4%) 29 26 NR NR
Reintervention (PTA or 59" (26%) 33" (14%) 52 37 5 5
bypass) #
A i I * *
mputation (above or below 16" (7%) 20° (9%) 3 16 1 0

knee) #
All-cause mortality # 131 (59%) 119 (53%) 27 42 NR NR
Stroke # NR NR 9 19 NR NR
Heart attack # NR NR 11 18 NR NR
Thrombosis, embolization

! NR NR 2 (PE NR NR
(distal) # 0 (PE)
Contrast-induced harms

L 9 (renal
(e.g., renal harms, radiation NR NR 0 . NR NR
failure)

exposure, extravasation) #

PE = pulmonary embolism; PTA = percutaneous angioplasty.

* 12 months

4.3.2.1.1 Reintervention/second intervention

Across three trials, subsequent interventions were more common with angioplasty versus bypass
surgery.!3221%9 Follow-up times reported varied across trials and one trial included occlusions along with
reinterventions when reporting outcomes!* precluding pooled analysis. Note: none of the three trials
reported a protocol dictating how imaging finding (e.g., stenosis, occlusion, degree of patency) should
dictate or guide reintervention.

Criteria for performing reintervention were not well described across trials. One trial reported
reintervention in both treatment arms (BASIL, N=452), one trial reported reintervention only in those
initially treated with angioplasty (VA trial, n=263), and one trial reported reinterventions or occlusions
together (BASIC, N=56). For all trials, it was not clear whether reintervention decisions were based on
symptoms alone, imaging alone, or a combination of symptoms and imaging, although BASIL trial
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authors suggested that surveillance may have led to another intervention to treat vein graft stenosis in
patients randomized to surgery but who had angioplasty as a “secondary” procedure.?

The BASIL trial (N=452) reported as-treated reintervention (N=434) during the initial hospital stay
and found 3/237 patients (1.3%) who were initially treated with angioplasty had a repeat angioplasty
and 21/237 (8.9%) had bypass surgery performed and 1/197 (0.51%) who were initially treated with
bypass surgery received subsequent angioplasty and 2/197 (1.0%) were treated with another bypass
surgery.® Angioplasty was associated with a large increase in likelihood of a second intervention during
the initial hospital stay (10.1% vs. 1.5%, RR 6.65, 95% Cl 2.03 to 21.76). After hospital discharge and
within 30 days of treatment, there were 13 additional bypass surgeries and one additional angioplasty in
those initially treated with angioplasty and no additional treatments in those initially treated with bypass
surgery but because patients may have had more than one re-intervention, it is not possible to calculate
relative effects.?

At 12 months, angioplasty was associated with a small increase in the likelihood of reintervention
compared with bypass surgery (N=452, 26% vs. 18%, RR 1.47, 95% Cl 1.03 to 2.09) in ITT analysis.?? At 3
to 7 years follow-up, the BASIL trial reported revascularization based on randomized treatment but
because individuals may have received more than one revascularization treatment, it is not possible to
calculate relative risks. Secondary procedures performed at the same time as the primary treatment are
also included. In those randomized to initial treatment with angioplasty (n=224) revascularization
procedures included: 243 angioplasties, 8 angioplasties due to graft stenosis, 7 stents placed, 55 bypass
surgeries conducted, 4 bypass surgeries with endarterectomy, and 2 endarterectomies with vein patch
performed. In those randomized to initial bypass surgery (n=228), revascularization procedures included:
56 angioplasties, 23 angioplasties of graft stenosis, 2 stents, 211 repeat bypass surgeries, 2 bypass plus
endarterectomies, and 5 endarterectomies with vein patch.

In the VA trial (N=263), acute complications included 10 surgical interventions (not otherwise
specified) in patients treated with angioplasty (regardless of treatment assigned, n=129) compared with
none reported with bypass surgery (regardless of treatment assigned, n=126).%3 After 6 years of follow-
up (study’s end), 23 angioplasty patients had repeat angioplasty and 29 had a subsequent bypass; at
study’s end 26 bypass patients had repeat bypass and 11 had angioplasty indicating a small increase in
the likelihood of needing a reintervention with angioplasty compared with bypass surgery in an as
treated analysis (40.0% vs. 27.8%, RR 1.44, 95% Cl 1.02 to 2.03).13

In the BASIC trial (N=56), 18/30 patients (60%) initially treated with angioplasty experienced an
occlusion and/or a subsequent intervention, while 7 patients (29%) initially treated with bypass surgery
experienced an occlusion and/or a reintervention.'* The exact number and nature of the reinterventions
were not reported.

4.3.2.1.2 Amputation

Across three trials’>?%1% amputation rates were for BA and bypass were similar, regardless of time

period, with the exception of a post hoc survival analysis in the one trial*? indicating more amputations
with angioplasty than bypass after two years.

The BASIL trial (N=452) reported as-treated (N=434) amputation during the initial hospital stay and
found there were four above the knee, five below the knee, and 11 partial foot or toe amputations in
those who were treated with angioplasty and three above the knee and three below the knee and 11
partial foot or toe amputations in those treated with bypass.? Because individuals may have had more
than one amputation on the trial limb, it is not possible to calculate a relative risk for amputation during
the initial hospital stay. At the 12 month follow-up in the BASIL trial, in an analysis of those randomized
and treated with their assigned treatment (N=411: n=216 with angioplasty, 195 with bypass surgery),
major amputation (above or below the knee) occurred with similar frequency regardless of initial
treatment (7.4% vs. 10.3%, RR 0.72, 95% Cl 0.39 to 1.35).3 At the end of the BASIL trial (beyond 7 years,
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most over 5 years of follow-up), in ITT analysis the likelihood of being alive without an amputation was
similar in those randomized to angioplasty (37%) compared with bypass surgery (38%), RR 0.97, 95% ClI
0.76t0 1.23.2

Amputation-free survival was not different between angioplasty and bypass surgery during the
whole follow-up period (beyond 7 years, mean 5.5 years) as noted above.?? However, in a post hoc
analysis beyond two years since randomization, amputation-free survival was substantially more likely in
those who initially received bypass surgery compared with angioplasty (adjusted hazard ratio [aHR] 0.37,
95% C1 0.17 to 0.77).22 Authors adjusted for age, sex, BMI, smoking status, creatinine, diabetes, statin
use, and stratification group (center and severity of limb ischemia).

Few early amputations were reported in the VA trial (N=263): two patients treated with angioplasty
(1.5%) had a “major” amputation of the trial limb (due to lesion thrombosis) during the first 30-days post
procedure, despite a successful angioplasty versus none who received bypass surgery.'>® After 4.5 years
there were a similar likelihood of major amputation with angioplasty and bypass surgery in the 255
patients who received treatment 8.5% vs. 10.3%, RR 0.83, 95% Cl 0.39 to 1.78).%%7

In the BASIC trial (N=56), one amputation occurred at 40 days with angioplasty due to occlusion of
the crural arteries during the procedure and no amputations occurred with bypass surgery in this 12-
month study.'*

4.3.2.1.3 Mortality

Across trials’32%1% the likelihood of 30-day mortality was similar between angioplasty and bypass
surgery, with two studies'®*!*° reporting no deaths during this time period. In one trial, there was no
difference in overall mortality beyond 7 years of follow-up and in another trial, mortality at 6 years was
moderately less likely with angioplasty when compared with bypass. In a post hoc survival analysis in one
trial found mortality more likely with angioplasty in patients after two years of follow-up.

During the initial hospitalization in the BASIL trial (N=452) and excluding seven individuals who died
prior to receiving an intervention (one randomized to angioplasty and six to bypass), an as-treated
analysis found a similar likelihood of mortality with angioplasty compared with bypass surgery (3.1% vs.
5.0%, RR 0.63,95% Cl 0.25 to 1.60).3 No additional patients died within the first 30 days post
intervention.

There was also a similar likelihood of all-cause mortality in the BASIL trial within the first 6 months
with angioplasty and bypass surgery in an ITT survival analysis (11.6% vs. 13.6%, aHR 0.79, 95% Cl 0.47 to
1.33).%2 Authors adjusted for age, sex, BMI, smoking status, creatinine, diabetes, statin use, and
stratification group (center and severity of limb ischemia). However, an ITT analysis shows a moderately
lower likelihood of mortality at 12 months with angioplasty versus bypass (13.0% vs. 20.6%, RR 0.63,
95% Cl 0.41 to 0.96). Mortality rates returned to being similar with angioplasty and bypass surgery at the
final follow-up (beyond 7 years, more than half were followed for more than 5 years) in the BASIL trial
(59% vs. 53%, RR 1.12, 95% Cl 0.95 to 1.32).

However, in a post hoc ITT analysis of the BASIL trial of mortality beyond two years since
randomization, mortality was substantially more likely with angioplasty than with bypass surgery (12.1%
vs. 4.8%, aHR 2.94, 95% Cl 1.41 to 5.88) based on survival analysis.?? Estimates were imprecise. Authors
suggest that expected lifespan should play a role in whether to intervene with angioplasty or bypass
surgery and if longer than two years, then bypass surgery may be the preferred option in patients who
are equally good candidates for angioplasty and bypass.

In the VA trial (N=263), there was only one death within 30 days—in a patient randomized to
angioplasty but refused and had bypass surgery.’> At 6 years (follow-up ranged from 2 to 6 years), in an
as treated analysis, mortality was moderately less likely with angioplasty than with bypass surgery
(N=238, 24.1% vs. 33.3%, RR 0.72, 95% Cl 0.48 to 1.09).2® This analysis does not include 17 participants
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who had PTA failure within the first 30 days and were subsequently treated with bypass. Authors also
reported that mortality was 8.4% per year with angioplasty versus 13.1% per year with bypass.

In the BASIC trial (n=56) no patients died within the first 30 days.'*° Although follow-up was 12
months in this trial, mortality was not reported beyond 30 days.

4.3.2.1.4 Thrombosis

Two trials reported thromboses and embolizations, which were infrequent.>*3 In neither trial was it
clear whether an individual patient had more than one event precluding calculation of relative effects
from a pooled analysis. Authors did not report p-values or other comparative statistics.

The BASIL trial (N=452) reported that during the initial hospital stay for stent or bypass surgery,
regardless of randomization assignment, one angioplasty patient experienced a venous
thromboembolism and an unknown number of bypass patients experienced three thrombectomies.?
Following hospital discharge but within 30 days, there were two additional thromboembolisms in
angioplasty patient(s) and one additional thrombectomy in bypass patients. Of 216 attempted
angioplasties in those randomized to angioplasty, there was “immediate thrombosis of the angioplasty
channel”, six with a distal embolization that could not be resolved.

In the VA trial (N=263), there were eight acute thromboses and two embolizations in patients
treated with angioplasty and five acute thromboses in patients treated with bypass surgery.?® It is
unclear if more than one complication occurred per patient.

4.3.2.1.5 Any Complication

All three RCTs reported the number of patients who experienced any complication with either BA or
bypass within the first 30 to 40 days postintervention and the relative effects varied across studies.

The BASIL trial reported a slightly lower likelihood of experiencing any complications with BA versus
bypass at 30 days in as treated analysis (N=411, 41% vs. 56%, RR 0.73, 95% CI 0.60 to 0.89).%

The VA trial reported a large increase in likelihood of experiencing any adverse advent BA compared
with bypass in as treated analysis at 30-days (N=255, 33.3% vs. 13.5%, RR 2.47, 95% Cl 1.49 to 4.09).%’

The BASIC trial reported a similar likelihood of experiencing any complication at 40 days
posteroperatively (N=54, 3.3% vs. 16.7%, RR 0.20, 95% Cl 0.02 to 1.67).1%°

Possible reasons for the heterogeneity in study findings could be due to differences in what study
authors considered a complication and differences in the proportion of patients who crossed over in as-
treated analyses. In the BASIL trial, 21 individuals randomized to bypass (9.2%) had BA as their first
intervention and four individuals randomized to BA (1.8%) has bypass as their first intervention.?? In the
VA trial and the BASIC trial, the proportion of individuals who crossed over to the nonrandomized
intervention were much smaller—1.1% within the VA trial and 1.8% in the BASIC trial.

The number of patients who experienced any complication was not reported past 40 days.

4.3.2.1.6 Wound Infection

Wound infections were substanially less likely with BA compared with bypass surgery based on all
three trials at up to 40 days post treatment (N=720, 4.8% vs. 13.6%, RR 0.36, 95% Cl 0.22 to 0.59,
12=0%).2%14%157 Wound infections at later timepoints were not reported.

4.3.2.1.7 Bleeding/hematoma

The risk of bleeding was similar following BA and bypass surgery at up to 40 days post intervention
(N=720, 95% CI 7.5% vs. 6.1%, RR 1.32, 95% Cl 0.14 to 12.75, 1’=70%).22149157 Bleeding at later timepoints
was not reported.
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4.3.2.2 Stenting versus Bypass

4.3.2.2.1 Reintervention

Reintervention was reported in three small trials and was infrequent.*%>%! One trial reported
freedom from revascularization at 12° and 52! years but did not report specific revascularization
procedures used. Another trial reported reinterventions due to thrombosed stents and thrombosed
synthetic grafts used in bypass surgery and is discussed in the Thrombosis section.”

The Thrupass trial (N=44) reported that one patient initially treated with stents had a repeat
procedure and one patient initially treated with bypass surgery had an outflow angioplasty within 30
days after the initial treatment.” (Table 34)

The Egypt/Belgium trial (N=53) reported that three patients initially treated with stents experienced
a technical failure (inability to “engage the guidewire into the ostium of the SFA”) and received bypass
surgery “later on” and were excluded from additional follow-up. No early interventions were reported
among those who were treated with bypass surgery.*

The Zilverpass trial (N=220) reported freedom from “clinically-driven target lesion revascularization
(TLR)” at 1 and 5 years.?%?! Freedom from TLR was 80.9% with stents and 76.2% with bypass (p=0.998) at
12 months.? Through 5 years, freedom from TLR was 63.8% with stents versus 52.8% with bypass
(p=0.264).2! The nature of the repeat revascularizations were not reported. The number of patients used
in the calculations was also not provided, precluding the calculation of relative risks.

The SuperB trial (N=129) reported 2 reinterventions for dislocated closure devices with stenting and
2 reinterventions, 1 for occlusion and 1 for occlusion and DVT, after bypass surgery, though it is not clear
when these reinterventions occurred (at 30-days or longer) and it is not clear that these were the total
number of reinterventions at 1 year.}?? At the 5-year follow-up, 59 reinterventions were performed in 32
participants randomized to stenting versus 37 reinterventions in 22 participants randomized to bypass
(RR 1.48,95% Cl 0.97 to 2.25).%*! Overall, the most common reinterventions were angioplasty with or
without a stent placement and drug-coated balloon treatment, with no difference between stenting and
bypass on time to reintervention (18.1 months vs. 33.1 months, p=0.312).
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Table 34. Short-term harms from RCTs comparing stenting versus bypass
Zilver- | Zilver- ‘ Egypt Egypt Thru- Thru-

SUPERB ‘ SUPERB

ass pass Belgium Belgium pass ass
Intervention Stent Bypass Stent Bypass Stent Bypass Stent Bypass Stent Bypass
Randomized Sample Size | 113 107 64 65 28 25 23 21 4|29(§)0 46 (50 legs)
Follow-up time 30day 30day 30day 30day early early early early early early
1
“outflow”
Reintervention (stent) # NR NR NR NR 0 0 1 PTA, 0 legs 1leg
details
NR
3 patients
Reintervention (Bypass) # NR NR NR NR 3 0 0 0 6 stents’ (number of
legs/stents
NR)f
Reintervention (stentor | 1 fout | 23 8%t NR NR 3 0 1 1 NR NR
Bypass) #
Amputation (above or 2t 2t NR NR NR NR NR NR NR NR
below knee) #
All-cause mortality # 5.5%* 3.9%* 0 0 NR NR NR NR NR NR
Heart Attack # NR NR NR NR 1 2 NR NR NR NR
2
. L 1 stent 2 graft 13 stent
Thromb03|§, embolization throm- throm- 0 1(DVT) 0 0 thrompo- 0 throm- 10 graft.
(distal) # . . aspir- . throm-bosist
bosis bosis ations bosis
. 2(1 4(3
Access site/wound 0 5 4 15 0 debride- 0 super- NR NR
infection # ficial, 1
ment)
graft)
1 seroma
Bleeding/hematoma/ 0 1 3 7 2(1 3(3 3 0 1 (no treat- (no
seroma # drained) drained) ment) operative
treatment)
. . NR (2 NR (3
Patients with any
" 19 (5 34 (5 12 (3 SAEs at SAEs at
o, o,
Cor_npllcatlon (_nur_nber of 4.4% 11.3% SAEs) SAES) 4 (1 SAE) SAEs) 18 18 NR NR
serious complications) #
months) months)
2 (disloc-
Stent/device fracture/loss ot NR ated NR NR NR NR NR NR NR
or structural problems # closure
devices)
Vessel perforation, 2 0 NR NR NR NR 1 0 1 NR
dissection #
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Zilver-

Egypt

Egypt

Thru-

Thru-

‘ LUl SUPERB ‘ SUPERB / / u.s.
ass pass Belgium Belgium pass pass
Pseudoaneurysm/AV
fistula formation (needed NR NR NR NR 1 0 NR NR NR NR
surgical repair) #
Contrast-induced harms
(e.g.,.renal harms, NR NR 1 .(renal 1 (_renal NR NR NR NR NR NR
radiation exposure, failure) failure)
extravasation) #
1
1 1 Readmit Thrombo- 1 Reop for
SAEs reported that are not NR NR Pancreas- for 1 Pngu— 0 0 0 cyto-penia; groipn
already listed above # o . monia ;
titis occlusion 1 admit for | lymphocele
pain mgt
DVT=deep vein thrombosis; NPP=neuropathic pain; NR = not reported; SAE=serious adverse event.
* 6 months
T 7 months
$ 12 months
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Table 35. Long term harms from RCTs comparing stenting versus bypass
Egypt Egypt Thru- Thru-

Zilver- Zilver-

SUPERB SUPERB . . Finnish  Finnish u.s.

pass ass Belgium Belgium pass ass
Intervention Stent Bypass Stent Bypass Stent Bypass Stent Bypass | Stent | Bypass Stent Bypass
Randomized Sample | ;44 107 64 65 28 25 | 46total | 46total | 23 21 AUiED A
Size legs) legs)
Follow-up time 5yrs 5yrs 1yr 1yr 1yr 1yr 2 yrs 2 yrs 3 yrs 3yrs 4yr 4yr
Reintervention
(PTA) # NR NR NR NR NR NR NR NR NR NR 0 0
Reintervention NR NR NR NR NR NR NR NR NR NR 1 >
(Bypass) # (stents) patients
Reintervention (PTA | 56 5o, | 47,29 NR NR NR NR NR NR NR NR 11 5
or Bypass) #
Amputation (above o o 0(12 0(12 1 (leg
or below knee) # 5.4% 7.5% ! ! 2 3 month) month) 0 lost) 1leg 6 legs
Amputation NR NR 4 2 NR NR NR NR NR NR NR NR
(foot/partial or toe) #
All-cause mortality # | 30.9% 29.0% 1 2 1 2 1 0 1 2 9 8
Thrombosis, distal NR NR NR NR NR NR NR NR NR NR 18 15
embolization #

NR = not reported
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4.3.2.2.2 Amputation

All trials that compared stents versus bypass surgery for PAD reported rates of major amputation
(i.e., amputation above or below the knee versus partial foot or toe).1720.2140,73,79,97,98,122 Thare were no
differences between treatments in likelihood of amputation in pooled analysis (Figure 30).

Five trials reported amputations at 12 months or slightly longer posttreatment.1720.214079.122 Tyy o
trials (N=166) reported that there were no amputations during the first 12 months and were not
included in pooled analysis due to no events.'”'22 Pooled analysis of the three trials in which
amputations occurred are shown below and indicate no difference in the likelihood of amputation
regardless of treatment (N=314, 2.5% vs. 3.9%, RR 0.68, 95% Cl 0.19 to 2.31, 12=0%).2022407° One of these
trials (Zilverpass, N=220) also reported that at 5 years, there was no difference between stents and
bypass in freedom from amputation (94.6% vs. 92.5%, p=0.582).2! The U.S. trial (N=86, limbs=100)
reported the number of limbs amputated at 4 years, rather than the number of individuals with an
amputation (1 limb with stents/50 limbs versus 6 limbs with bypass/50 limbs) and does not appear in
pooled analysis as it is unclear how many individuals treated with bypass experienced an
amputation.”>97% All estimates are imprecise.

The SuperB trial (N=129) reported 1 major amputation with stenting at 3 years due to an occlusion
and 1 major amputation with bypass at 4 years due to infection. Additionally, there were 6 minor
amputations in 4 stenting patients and 3 minor amputations in 2 bypass patients at the 5-year follow-up
(1.6% vs. 1.5%, RR 0.07 to 15.89).1%1

Figure 30. Amputation: RCTs comparing stent versus bypass

Treatment Control Risk Ratio
Trial Stent Bypass Follow-up n/N niN (95% CI)
Bosiers, 2020 Paclitaxel DES Dacron, ePTFE, other 12 months  2/113 2107 —9—-— 0.95 (0.14, 6.60)
Eleissawy, 2019 60% POBA, 40% DCB, 80% BMS 11 venous, 14 prosthetic 12 months ~ 2/25 3/25 —-—— 0.67 (012, 3.65)
Lepantalo, 2009 Nitinol stent with ePTFE PTFE graft 17 months  0/23 1721 —-—#—— 0.31(0.01,7.12)
(

Overall, PL 47161 6153 ‘ 0.68 (0.19, 2.31)

(p=0.835, I°= 0.0%)

I |
015 1 64
Favors Stent Favors Bypass

BMS = bare metal stent; Cl = confidence interval; DCB = drug-coated balloon; DES = drug-eluting stent; ePTFE = expanded
polytetrafluoroethylene; PL = profile likelihood; POBA = plain old balloon angioplasty; PTFE = polytetrafluoroethylene; RCT =
randomized controlled trial.

4.3.2.2.3 All-cause Mortality

All six trialsl7-20:21,40.73,79,97,98,122 rangrted all-cause mortality from 30-days to 5 years.

Two trials (N=175) reported no deaths within 30 days of treatment.*®*?2 The Thrupass trial (N=44)
reported 1 suicidal death in a patient treated with stents at 2 months versus none in those treated with
bypass.”

Pooled analysis at 12-18 months found no difference in all-cause mortality between stents and
bypass surgery (N=525, 4.9% vs. 5.4%, RR 0.95, 95% Cl 0.41 to 2.02, 1>=0%),%0214079.122 (Figure 31) The
pooled analysis does not include 1 trial (N=41) that reported no deaths at 12 months and one death in
the group treated with stents compared with no deaths in the bypass group at 24 months.” All estimates
are imprecise (Figure 31). The Zilverpass trial (N=220) reported a similar likelihood of death after stent
placement compared with bypass at 5 years (31.0% vs. 29.0%, RR 1.07. 95% Cl 0.71 to 1.60).2! The
SuperB trial (N=129) also reported 30 total deaths after 5 years, which did not differ based on treatment
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group (21.9% vs. 24.6%, RR 0.89, 95% Cl 0.47 to 1.67).1°! Pooled 5-year all-cause mortality (data not
shown) indicated a similar likelihood of all-cause mortality with either stenting and bypass (RR 1.01, 95%
Cl 0.72 to 1.42).241%1

Figure 31. All-cause mortality: RCTs comparing stent versus bypass

Treatment Control Risk Ratio
Trial Stent Bypass Follow-up  n/N n/N (95% CI)
Bosiers, 2020  Paclitaxel DES Dacron, ePTFE, other 12 months 6/113 4107 —t—— 1.42(0.41, 4.89)
Eleissawy, 2019 60% POBA, 40% DCB, 80% BMS 11 venous, 14 prosthetic 12 months  1/25 2125 —_— 0.50 (0.05, 517)
Reijnen, 2017 Heparin-bonded ePTTFE 42 venous, 20 prosthetic 12 months  1/63 2162 —_— 0.49(0.05, 5.29)
Kedora, 2007 Nitinol stent with ePTFE Dacron or ePTFE grafts 18 months  4/40 4/46 —— 1.15(0.31, 4.30)
Lepantalo, 2009 Nitinol stent with ePTFE PTFE graft 18 months  1/23 2i21 —_— 0.46 (0.04, 4.68)
Overall, PL 13264 141261 ’ 0.95(0.41, 2.02)
(p=0.835, I’=0.0%)
T T
008 1 128
Favors Stent Favors Bypass

BMS = bare metal stent; Cl = confidence interval; DCB = drug-coated balloon; DES = drug-eluting stent; ePTFE = expanded
polytetrafluoroethylene; PL = profile likelihood; POBA = plain old balloon angioplasty; PTFE = polytetrafluoroethylene; RCT =
randomized controlled trial.

4.3.2.2.4 Complications

Four trials reported the number of patients who experienced any complication (i.e., complications
reported here are any complication that the study authors choose to report when reporting the number
of patients with complications per treatment group; could include serious complications like heart
attacks, as well as less serious complications like edema) within the first 30-days that favored stents over
bypass in pooled analysis (N=481, 13.3% vs. 25.4%, RR 0.53, 95% Cl 0.34 to 0.82, 12=9%),204%73.122 (Figure
32). Additionally, some trials reported less common serious adverse events (SAEs) beyond such harms as
heart attack, amputation, and death (e.g., pancreatitis, pneumonia) (Table 34). In the study reporting the
greatest number of 30-day complications (SuperB trial) wound infections, numbness, and edema were
most often reported and were less likely with angioplasty (p=0.007, p=0016, p=0.007, respectively).??

Figure 32. Any complication: RCTs comparing stent versus bypass

Treatment Control Risk Ratio
Trial Stent Bypass Follow-up n/N niN (95% CI)
Bosiers, 2020 Paclitaxel DES Dacron, ePTFE, other  30-day 5113 12107 —-—,_ 0.39(0.14, 1.08)
Eleissawy, 2019 60% POBA, 40% DCB, 80% BMS 11 venous, 14 prosthetic 30-day 4125 1225 —-—-— 0.33(012,0.89)
Kedora, 2007  Nitinol stent with ePTFE Dacron or ePTFE grafts  30-day 4/40 3/46 ———-— 1.53 (0.36, 6.44)
Reijnen, 2017 Heparin-bonded ePTFE 42 venous, 20 prosthetic 30-day 19/63 34/62 + 0.55 (0.35, 0.85)
Overall, PL 2241 617240 <o 0.53(0.34, 0.82)
(p=0.347, I’=9.3%)
T

T
125 i
Favors Stent Favors Bypass

=y

BMS = bare metal stent; Cl = confidence interval; DCB = drug-coated balloon; DES = drug-eluting stent; ePTFE = expanded
polytetrafluoroethylene; PL = profile likelihood; POBA = plain old balloon angioplasty; PTFE = polytetrafluoroethylene; RCT =
randomized controlled trial.

Serious long-term complications were rarely reported and consisted primarily of updated analyses
on reinterventions, amputations, and mortality (Table 35). The U.S. trial (N=86, 100 legs) did report
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thrombosis events beyond the peri-procedure time period and results are discussed in the section below
(Thrombosis).*® Five-year outcomes from the SuperB trial (N=129) indicated 157 total serious adverse
events with stenting compared with 136 total serious adverse events with bypass.’>* Authors reported
that the higher number in the stenting group was due to the number of reinterventions. The number of
participants who experienced an adverse event overall or by treatment group was not reported.

4.3.2.2.5 Thrombosis

Four trials reported stent or bypass graft thrombosis. Three trials (N=317) reported data from
individual patients and few instances of thrombosis were mentioned.?%4%7° The U.S. trial (N=86, 100 legs)
reported a higher number of thromboses than other trials, but similar number of thromboses after stent
placement and bypass surgery.”

The U.S. trial (N=86) reported thrombosis in legs (N=100) with PAD treated with stents or bypass.”®
At about 6 months, 13 stents had become thrombosed in 40 patients (50 legs). Five stents were cleared
with mechanical thrombectomy, 1 was cleared with “intra-arterial tissue plasminogen activator-lysis”,
and 6 attempts were unsuccessful (these 6 were subsequently treated with bypass surgery. One
thrombosis resulted in amputation in a patient who developed heparin-induced thrombocytopenia). In
46 patients who had bypass surgery (50 legs), 10 synthetic grafts thrombosed by about 7 months. Four
grafts were successfully treated with mechanical thrombectomy, three patients had bypass surgery after
thrombectomy failed; there were three below the knee amputations. At 24 months, thrombosis was
detected in an additional five stents and all five failed mechanical thrombectomy and were treated with
bypass.?” At 24 months, an additional 5 synthetic grafts thrombosis were detected in patients initially
treated with bypass surgery and of these five, one was successfully treated with mechanical
thrombectomy, three patients had a below the knee bypass and two patients had a repeat above the
knee bypass surgery. Of the 18 stent thromboses, 2 were TASC A lesions, 12 TASC B, 2 TASC C and 2 TASC
D; of the 15 synthetic graft thromboses in those initially treated with bypass surgery, 10 were TASC B
lesions and five were TASC D. Because it was not always clear how many patients were treated (due to 14
patients having more than one leg treated), it was not possible to calculate relative effects.

The largest trial, Zilverpass (N=220) reported that 30-day complications included stent thrombosis in
one patient and prosthetic graft thrombosis in 2 patients who were treated with bypass surgery.?® How
these thromboses were treated was not reported.

The Thrupass study (N=44) reported that in patients treated with stents, there were two
thromboaspirations due to distal embolizations versus none in those patients treated with synthetic
bypass graft.”®

The trial conducted in Egypt and Belgium (N=53) reported that no early thromboses occurred with
either stents or bypass surgery.*

Authors of the three remaining studies!”*22 did not mention stent or vein/synthetic graft thrombosis.

4.3.2.3 Endovascular Therapy (with or without stenting) versus Bypass

A retrospective cohort study (N=5,998)° using a U.S. national clinical registry examined morbidity
and mortality 30-days post intervention--endovascular (with or without stenting) or bypass surgery for
nonemergent, single-level (femoral to popliteal or popliteal to tibial/pedal arteries) PAD. Patients were
separated into CLTI (n=1,792 endovascular, n=2,010 bypass) and claudication (n=1,013 endovascular,
1,183 bypass) for all outcomes. The proportion male was 61%, the mean age was 67.3 years, and 65.6%
were of White race. Of CLTI patients, 66.8% experienced tissue loss. Most patients were taking a statin
and an antiplatelet agent, not otherwise specified. This study was rated moderate risk of bias due to
differences in potentially prognostic characteristics at baseline (e.g., age >80 years, race, smoking status,
history of diabetes) between patients who underwent endovascular versus bypass surgery.
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In patients with CLTI, endovascular treatment was associated with a lower likelihood of surgical site
infection (0.9% vs. 7.7%, OR 0.1, 95% Cl 0.1 to 0.2), bleeding (8.5% vs. 17%, OR 0.4, 95% Cl 0.3 to 0.5),
unplanned hospital admission (17% vs. 18%, OR 0.8, 95% Cl 0.7 to 0.9), and unplanned surgery (13% vs.
17%, OR 0.7, 95% Cl 0.5 to 0.8), but not major amputation (4.6% vs. 3.3%, OR 1.1, 95% CI 0.8 to 1.6) or
all-cause mortality (2.1% vs. 2.2%, OR 0.7, 95% Cl 0.4 to 1.1). In patients with CLTI, endovascular
treatment was associated with increased likelihood of any secondary revascularization (4.3% vs. 3.1%,
OR 1.6, 95% Cl 1.04 to 2.3) within 30 days. All analyses were adjusted for age, gender, tissue loss, race,
smoking, hypertension, diabetes, congestive heart failure, renal insufficiency, preoperative dialysis,
chronic obstructive pulmonary disease, type of procedure, dependent functional status, elective
procedure.

In patients with claudication, endovascular treatment was associated with a lower likelihood of
surgical site infection (0.7% vs. 6.6%, OR 0.1, 95% Cl 0.04 to 0.2), bleeding (2.3% vs. 6.0%, OR 0.3, 95% ClI
0.2 to 0.5), unplanned hospital admission (5.9% vs. 9.0%, OR 0.6, 95% Cl 0.4 to 0.8), and unplanned
surgery (4.3% vs. 6.6%, OR 0.6, 95% Cl 0.4 to 0.9) but not secondary revascularization (2.6% vs. 1.9%, OR
1.7,95% Cl 0.9 to 3.4). There were too few deaths and major amputations in patients with claudication
for meaningful analysis. All analyses were adjusted for age, gender, race, smoking status, diabetes, renal
insufficiency, and type of procedure.

4.3.3 Differential Effectiveness and Safety

Evidence from two trials that reported on tests for interaction or provided stratified data is
insufficient to draw conclusions regarding modification of treatment effects of angioplasty versus bypass
surgery by different patient characteristics or presentations.>**® Neither trial evaluated the impact of
such factors on safety. None of the trials that evaluated stenting reported effect modification.

The BASIL trial (N=452) reported that in post-hoc analyses for amputation free survival and for all-
cause mortality in the period beyond 2 years since treatment, there was no evidence of a differential
treatment effectiveness (effect modification) for either outcome by the presence of diabetes, higher or
lower creatinine (than the median), and clinical stratification group (i.e., pain at rest with ankle pressure
50 mmHg and above; pain at rest with ankle pressure less than 50 mmHg; tissue loss with ankle pressure
50 mmHg and above; tissue loss with ankle pressure less than 50 mmHg); interaction p-values were not
reported.® Authors also reported that there was no differential treatment effects based on baseline
Bollinger angiography scores (interaction p-value not reported). The trial protocol from extended report
of the trial® indicates an a priori intention to evaluate interaction by subgroups, however hypotheses for
directions of effects were not described. Data for the subgroups or detail of analyses were not
presented, and it is unclear whether the trial would be adequately powered for such analyses.

The VA trial (N=263) provided data for specific subgroups but did not provide information on tests
for interaction.'®® For the outcome of limb survival, subgroup information was available based on lesion
location (lliac or femoral popliteal) and the presence of claudication and pain at rest that allowed for the
calculation of effect sizes and confidence intervals for the subgroups (Appendix |, Table 12). There was
substantial overlap of confidence intervals across subgroups suggesting no effect modification. Although
authors’ randomization was based on these four strata, they do not state an intent to do subgroup
analysis to evaluate modification a priori or a hypothesis related to such analyses, and the study was
likely underpowered to evaluate this.

3,22
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4.3.4 Cost-Effectiveness

4.3.4.1 Key points

Two full good-quality (QHES 89/100) economic analyses, based on the BASIL trial in patients with
severe limb ischemia (SLI) due to infrainguinal disease compared the cost-effectiveness of balloon
angioplasty (BA) versus bypass.?>>3 BASIL was funded by the UK’s National Institute for Health Research
(NIHR).

Cost-effectiveness:

e No significant differences in health-related quality of life (HRQoL) measures, including EQ-5D,
were observed between BA and bypass at any time. Incremental cost effectiveness ratios (ICERs)
in both studies were higher than generally accepted willingness to pay thresholds at 3 years from
a payer-perspective, namely £134,257/quality-adjusted life-year (QALY)?? and $184,492/QALY.>

e The probability that bypass as a first line treatment is cost-effective versus BA is less than 60% at
3 years.

e Authors conclude that bypass may lead to increased costs with limited or possibly negative
impact health measures in the short to medium term.

Limitations:

e There was substantial loss to follow-up in the BASIL trial. By 3 years only 97 patients responded
to questionnaires (23%). The number of patients still alive at 36 months was 272 (65%) Reported
results are based on imputation for missing values was done for intention-to-treat (ITT) analyses.

e The generalizability of the results to the U.S. healthcare system is unknown.

4.3.4.2 Detailed results
See Table 36 below for summary details and Appendix G Table G3 for detailed data abstraction.

4.3.4.2.1 Overview of studies:

The BASIL trial randomized patients to either BA or bypass surgery for treatment of chronic limb-
threatening ischemia (CLTI1).2? For both economic studies, data for benefits and costs were obtained from
the BASIL trial (N=417 with baseline QoL data). Both studies followed similar methodologies for
economic evaluation. Effectiveness measures included amputation free survival (AFS), overall survival
(0S) and the following quality of life measures: EQ-5D, EQ-VAS, VascuQol and the SF36/SF-6D. Utilities
based on the EQ-5D were used for cost-utility analysis (CUA). Patient specific costs during the trial for the
index and all subsequent procedures, hospital stays, and clinic visits were obtained. Costs included all
procedures (including surgical, radiological and amputations), hospitalization, equipment, consumables
and staff time.

Both studies?*** evaluated the cost-effectiveness from a health system/payer perspective for bypass
as a first treatment versus BA over a 3-year time horizon. All patient-reported measures were subject to
attrition (trial participants died, dropped out, or failed to complete questionnaires.) By 3 years only 97
patients responded to questionnaires (23%). The number of patients still alive at 36 months was 272
(65%). Imputation for missing values was done for ITT analyses. The Bradbury analysis? reported on a 7-
year time horizon as well as 3 years Both studies discounted costs at 3.5%. Sensitivity analyses based on
nonparametric bootstrapping using 1000 re-samples and consideration of a cost-effectiveness
acceptability curve were done in both reports. Limited one-way sensitivity analyses were reported.
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4.3.4.2.2 Base case and sensitivity analyses

No significant differences in HRQoL measures, including EQ-5D were observed between BA and
bypass at any time. Authors used difference between BA and bypass of 0.03 in QALY for modeling. The
mean difference in total hospital and procedure costs between BA and bypass was greatest in the first
year ($8469) and statistically significant due to overall higher costs for bypass. The difference was lower
by the end of year three ($5521) and no longer significant.>® Across all follow-up times, AFS and OS were
similar between BA and bypass. Authors report that bypass was however associated with an increased
AFS of 5.9 months and an increased OS of 7.3 months in patients who survived 2 years after
randomization and that the small differences in restricted mean AFS and OS were not statistically
significant but favored BA. Base case ICERS in both studies were higher than generally accepted
willingness to pay thresholds at 3 years from a payer perspective, namely £134,257/QALY?? and
$184,492/QALY.>® One of the studies did sensitivity analyses around cost and reported ICERs ranging
from $304,400/QALY to $383,567/QALY using different regression analyses that yielded larger cost
differences.> The difference in effects measures taking into account AFS and OS up to 3 years lead to
imprecise ICER estimates that were centered close to zero.>® Bootstrapping estimates from both studies
indicate that the probability that bypass would more cost-effective than BA was relatively low (<60%) at
3 years given the similar distributions in HRQolL, survival, and hospital costs.?%%3

At 7 years, one analysis reported that bypass was associated with an additional 41 days of AFS and
21 days of OS. Cost-effectiveness models based on AFS at 7 years indicate a 50% probability that surgery
as the initial intervention is cost-effective at a willingness-to-pay (WTP) threshold of £26,032 per
additional amputation-free life-year which increases to 60% at a WTP greater than £50,000 per
additional amputation-free life-year.?? Similarly, looking at OS at 7 years, authors report a 50% probability
that surgery-first strategy is cost-effective at WTP equal to £42,000 per additional overall survival life-
year, and approximately 55% probability at WTP greater or equal than £42,000 per additional overall
survival life-year.

Authors indicate that after 2 years, there is a change in the balance of risks and benefits of BA versus
bypass that are not completely captured in their economic analysis.?>*® They suggest BA be offered to
patients with severe limb ischemia and a live expectancy of <2 years and that bypass be offered in those
with a life expectancy of >2 years.?? Authors concluded that in some patients, bypass may lead to
increased costs with limited or possibly negative impact health measures in the short to medium term.>3

4.3.4.2.3 Limitations

An important limitation to these analyses as noted by the authors is that there is substantial
imprecision and loss to follow-up. Thus, it is difficult to accurately evaluate the impact of resource
utilization, costs and QoL changes on cost-effectiveness beyond 3 years in particular. Modeling for 7
years required substantial imputation of missing data. In both analyses, probability analyses were the
primary sensitivity analyses performed with only limited one-way analyses around parameters or
assumptions reported. Authors caution that their results may not be generalizable to a broader
population of patients with severe limb ischemia.
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Table 36. Summary of economic studies comparing balloon angioplasty to bypass
Intervention(s)
Comparator(s)

Author, Year
Country

QHES

Funding

UK
QHES: 89/100

Funding: UK
National
Institute for
Health
Research (NIHR)

Bradbury, 2010

Population (N)
Condition
Severity,

classification

N=418

CLTI from BASIL
trial

BA vs. Bypass

Surgery

Design/Model
Perspective
Currency

CUA and CEA

Payer,
Healthcare
system

2006/2007
GBP

Time Horizon
Discounting

3years, 7
years

3.5%/year

Primary Findings (ICER, other
cost/outcome); dominance,
Sensitivity analysis results)

3 years: Bypass vs. BA
£125,499/QALY to
£134,257/QALY

7 years: AFS: £26,032 per
additional AFS year for Bypass vs.
BA

0S: £41,401 per additional year
of life for bypass vs. BA

One way SA: NR

Probabilistic SA (CEAC):

Cost per life-year over 3 years
50% likelihood that surgery-first
strategy being cost-effective at
WTP~£135,000

Cost per additional AFS year at 7
years

50% likelihood that surgery-first
strategy being cost-effective at
WTP=£26,032

60% likelihood at WTP > £50,000

Cost per additional survival year
at 7 years

~55% likelihood that surgery-first
strategy being cost-effective at
WTP > £42,000

e Substantial loss to follow-up

Limitations

at 3 years and imputation
for missing data; unclear
how differences between
those lost to follow-up and
those completing may
impact results

e Limited description of
model assumptions and
rationale for them. No one-
way sensitivity analyses
around assumptions.

e Modeling to 7 years
required substantial
modeling with imputation
of missing data.

e Generalizability to the U.S.
healthcare system is unclear
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Author, Year
Country
QHES
Funding
Forbes, 2010

UK
QHES: 89/100

Funding:

UK National
Institute for
Health
Research (NIHR)

Population (N)
Condition
Severity,

classification

N=418

CLTI from BASIL
trial

Intervention(s)
Comparator(s)

BA vs. Bypass

Surgery

Design/Model
Perspective
Currency

CUA

Health system,
Payer

2006/2007
GBP converted
to 2006 USD

Time Horizon

Discounting

3 years

3.5%/year

Primary Findings (ICER, other
cost/outcome); dominance,
Sensitivity analysis results)

ICER at 3-years
$184,492/QALY

One-way SA sensitivity analyses
(adjusted for outliers), 3 years:
Robust regression estimate
$9,132/0.03 = $304,400/QALY

Median regression estimate:
$11,507/0.03 = $383,567/QALY

Probabilistic SA (CEAC): 58% of
estimates show bypass more
costly, more effective vs. BA, 33%
show bypass more costly and less
effective vs. BA

Authors’ conclusions: A bypass
first strategy results in modest
increase in hospital costs with
small but insignificant gain in QoL
measures. The probability of
bypass being more cost effective
was relatively low given similar
HRQoL, survival and hospital
costs vs. BA.

e Substantial loss to follow-up

Limitations

at 3years and imputation for
missing data.

e Authors note substantial
imprecision around
estimates.

e Limited description of
model assumptions and
rationale for them. No one-
way sensitivity analyses
around assumptions

o Authors suggest that
patients surviving < 2 years
differ from those who do
not but could not capture
this in analyses. It is unclear
how this may impact cost-
effectiveness

e Generalizability to the U.S.
healthcare system is unclear

AFS = amputation free survival; BA = balloon angioplasty; CEA = cost-effectiveness analysis; CEAC = cost-effectiveness acceptability curve; CLTI = chronic limb threatening
ischemia; CUA = cost-utility analysis; GBP = Great British pound; HRQoL = health-related quality of life; NR = not reported; OS = overall survival; QALY = quality-adjusted life-year;
QHES = Quality of Health Economic Studies instrument; QoL = quality of life; SA = sensitivity analysis; USD = United States Dollar; WTP = willingness-to-pay.
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5 Strength of Evidence (SOE)

The following strength of evidence (SOE) summaries (Tables 37-43) are based on the highest quality of studies available across the totality of
the evidence. Only primary outcomes are rated for SOE. A summary of the primary outcomes for each key question are provided in the tables
below and are sorted by time frame and/or comparator. Details of other outcomes are available in the report. The method used by Aggregate
Analytics, Inc. (AAI) for assessing the overall strength of evidence (SOE) is based on established AHRQ methods for systematic reviews.
Assessment of SOE follows the GRADE methodology.

5.1 Strength of Evidence Summary

Table 37. Strength of evidence summary: Efficacy and safety for BA and/or stenting versus MT in patients with intermittent claudication

Outcome Studies Serious Serious Serious Serious BA/Stent vs. MT Quality (SOE)
()] Risk of Inconsistency Indirectness Imprecision Effect estimate (95% Cl)
Bias Conclusion
Symptoms: VAS 3 months | Selective stenting | Yes (-1) Unknown No No MD -4.2, 95% CI -5.35 to - o000
pain (0-10) 1 RCT (N=56) 3.05 LOW
Nylaende 2007 Large improvement with
selective stenting
1 year Selective stenting | Yes (-1) Unknown No No MD -4.6, 95% Cl -7.15 to - L1100
1 RCT (N=56) 2.05 LOW
Nylaende 2007 Large improvement with
selective stenting
2 years Selective stenting | Yes (-1) Unknown No No MD -2.4, 95% Cl -3.73 to - 1:10@)
1 RCT (N=48) 1.07 LOW
Nylaende 2007 Large improvement with
selective stenting
Symptoms: WIQ 6 months | Primary stenting Yes (-1) Unknown No Yes (-1) MD in change scores 24.1, 1000
pain severity scale 1 RCT (N=61) 95% Cl 1.64 to 46.57 INSUFFICIENT
(0-100)
Murphy, 2012
1.5 years Primary stenting Yes (-1) Unknown No No MD in change scores 30.6, o000
1 RCT (N=46) 95% Cl 11.20 to 50.00 LOW
Large improvement with
Murphy, 2012 primary stenting

Angioplasty and Stenting for PAD: Final Report Page 152



WA — Health Technology Assessment

August 18, 2025

Outcome

Studies

(N)

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent vs. MT
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

Symptoms: PAQ 6 months | Primary stenting Yes (-1) Unknown No No MD in change scores 28.2, 12100
Symptom scale (0- 1 RCT (N=61) 95% Cl 16.92 to 39.48 LOW
100)
Murphy, 2012 Large improvement with
primary stenting
1.5years | Primarystenting | Yes(-1) Unknown No Yes (-1) MD in change scores 15.7, 10100
1 RCT (N=46) 95% Cl 3.1 t0 28.3 INSUFFICIENT
Murphy, 2012
Function: Able to 6 months | BA alone Yes (-1) Unknown No Yes (-1) 69.2% vs. 22.2%, RR 3.02, o000
walk maximum 1 RCT (N=53) 95% Cl 1.47 t0 6.60 INSUFFICIENT
distance on
treadmill (667 m) Whyman, 1996
without 2 years BA alone Yes (-1) Unknown No Yes (-1) 46.2% vs. 25.9%, RR 1.78, 10100
claudication pain 1 RCT (N=53) 95% Cl1 0.83 to 3.81 INSUFFICIENT
Whyman, 1997
Function: Able to 6 months | BA alone Yes (-1) Unknown No Yes (-1) 69.2% vs. 48.1%, RR 1.44, o000
walk maximum 1 RCT (N=53) 95% C1 0.90 to 2.30 INSUFFICIENT
distance on
treadmill (with or Whyman, 1996
without pain) 2 years BA alone Yes (-1) Unknown No Yes (-1) 57.7% vs. 48.1%, RR 1.20, 1000
1 RCT (N=53) 95% Cl 0.72 to 2.00 INSUFFICIENT
Whyman, 1997
Function: 3 months | BA with selective | Yes (-1) Unknown No Yes (-1) SMD 1.14, 95% CI 0.57 to o000
Intermittent stenting 1.71 INSUFFICIENT
claudication 1 RCT (N=56)
distance (meters)
Nylaende 2007
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Outcome

Studies

(N)

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent vs. MT
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

6 months | 2 RCTs (N=123) Yes (-1) No No Yes(-1) | SMD 1.01, 95% Cl 0.48 to 12100
1.54, 1’=0% LOW
BA alone
1 RCT (n=62) Large improvement with
endovascular therapy
Whyman 1996
Primary stenting
1 RCT (n=61)
Murphy 2012
1-2 years | 4 RCTs (N=282) Yes (-1) Yes (-1) No Yes(-1) | SMD 0.58, 95% Cl 0.11 to ®e00
1.10, I’=62.3% LOW
BA alone
1 RCT (n=62) Moderate improvement
with endovascular therapy.
Whyman 1996 Exclusion of one outlier trial
of selective stenting
Stenting (selective resulted in an attenuated
or primary) effect (small improvement).
3 RCTs (n=220)
Nylaende 2007
Murphy 2015
Nordanstig 2014
Function: 3 months | BA with selective | Yes (-1) Unknown No Yes (-1) SMD 0.60, 95% CI 0.06 to o000
Maximum walking stenting 1.13 INSUFFICIENT
distance (meters) 1 RCT (N=56)
Nylaende 2007
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Outcome Studies Serious Serious Serious Serious BA/Stent vs. MT Quality (SOE)
(N) Risk of Inconsistency Indirectness Imprecision Effect estimate (95% ClI)
Conclusion
6 months | 2 RCTs (N=123) Yes (-1) No No Yes(-1) | SMD 0.49, 95% CI 0.05 to 12100
0.93, I’=0% LOW
BA alone
1 RCT (n=62) Small improvement with

endovascular therapy
Whyman 1996

Primary stenting

1 RCT (n=61)
Murphy 2012
1-2years | 5RCT(N=374) Yes (-1) No No Yes(-1) | SMD 0.60, 95% Cl 0.24 to eO0O
1.00, 1°=59.8% Low
BA alone
1 RCT (n=62) Moderate improvement

with endovascular therapy
Whyman 1996

Stenting (selective
or primary)
4 RCTs (n=312)

Nylaende 2007
Murphy 2015
Nordanstig 2014
Lindgren 2018
AE: Second 6 months | Primary stenting Yes (-1) Unknown No Yes (-1) 2.2% vs. 0%; RR NC o000
intervention (any) 1 RCT (N=68) INSUFFICIENT
to the target
vessel/lesion” Murphy 2015
1 year Primary stenting No Unknown No Yes (-1) 15.6% vs. 6.1%, RR 2.54, OO0
1 RCT (N=94) 95% C1 0.70 to 9.24 LOW

Lindgren 2017 Similar likelihood with
primary stenting
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Outcome

Studies

(N)

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent vs. MT
Effect estimate (95% Cl)
Conclusion

Quality (SOE)

2 years Primary stenting No Unknown No Yes (-1) 20.0% vs. 14.3%, RR 1.40, 12100
1 RCT (N=94) 95% Cl1 0.57 to 3.45 LOW
Lindgren 2018 Similar likelihood with
primary stenting
5 years Primary stenting No Unknown No Yes (-1) 37.8% vs. 28.6%, RR 1.32, o000
1 RCT (N=94) 95% Cl 0.74 to 2.36 LOW
Gunnarsson 2023 Similar likelihood with
primary stenting
AE: Second 15t05 4 RCTs (N=280) Yes (-1) No No Yes (-1) Overall: 12 10@)
intervention to any | years 14.8% vs. 14.5%, RR 1.26, LOW
vessel/lesion — BA alone 95% Cl 0.53 to 2.30, 1°=0%
Endovascular 1 RCT (N=62)
Similar likelihood with
Whyman 1997 endovascular treatment
overall
Stenting (primary
or selective) BA alone:
3 RCTs (N=218) 13.3% vs. 6.3%, RR 2.13,
95% Cl 0.42 to 10.81
Nylaende 2007
Murphy 2015 Stenting
Gunnarsson 2023 15.1% vs. 17.2%, RR 1.19,
95% C10.26 to 2.24, 12=0%
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Outcome

Studies

(N)

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent vs. MT
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

AE: Second 2 years 2 RCTs (N=156) Yes (-1) No No Yes (-1) Overall: o0
intervention to any 1.3% vs. 1.2%, RR 1.07, 95% LOW
vessel/lesion — BA alone C1 0.05 to 22.60, 1=0%
Surgery/bypass 1 RCT (N=62)
Similar likelihood with
Whyman 1997 endovascular treatment
overall
Primary stenting
1 RCT (N=94) BA alone:
0% vs. 3.1%, RR 0.35, 95% ClI
Lindgren 2018 0.02 to 8.39
Stenting:
2.2% vs. 0%, RR 3.26, 95% ClI
0.14 to 78.06
AE: Amputation 5 years Primary stenting No Unknown No Yes (-2) 2.2% vs. 2.0%, RR 1.09, 95% o000
1 RCT (N=94) C10.07 to 16.90 INSUFFICIENT
Gunnarsson, 2023
AE: All-cause 6 months | 4 RCTs (N=280) Yes (-1) No No Yes (-1) 3 RCTs (N=212; 1 BA alone, 12100
mortality to 5 years 2 stenting) LOW
BA alone 2-5years: 7.8% vs. 9.2%, RR
1 RCT (N=62) 0.92,95% C1 0.27 to0 2.79,
12=0%
Whyman 1997
1 RCT (N=68) (stenting)
Stenting (selective 6 months: 0% vs. 0%
or primary)
3 RCTs (N=218) Similar likelihood with
endovascular therapy
Nylaende 2007
Gunnarsson 2023
Murphy 2015
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BA/Stent vs. MT
Effect estimate (95% Cl)

Serious Serious Quality (SOE)

Indirectness Imprecision

Serious
Inconsistency

Outcome Studies Serious

(N) Risk of

Conclusion

AE: MI 6 months | 3 RCTs (N=224) Yes (-1) No No Yes (-1) Overall: o0
to 2 years 2.5% vs. 4.9%, RR 0.70, 95% LOW
BA alone Cl1 0.07 to 3.15, 1>=14.1%
1 RCT (N=62)
Similar likelihood with
Whyman 1997 endovascular therapy
overall
Primary stenting
2 RCTs (N=162) BA alone:
0% vs. 6.3%, RR 0.21, 95% CI
Lindgren 2018 0.01to 4.26
Murphy 2015
Primary stenting:
3.3% vs. 4.2%, RR 0.95, 95%
Cl 0.05 to 7.60
AE: Stroke 2 years Primary stenting No Unknown No Yes (-2) 4.4% vs. 0%, p=0.14 10]0]®)
(ischemic) 1 RCT (N=94) INSUFFICIENT
Lindgren 2018
AE: Atrial 1-2 years | Primary stenting No Unknown No Yes (-1) 1 year: odOO
fibrillation 1 RCT (N=94) 8.9% vs. 4.1%, RR 2.2, 95% LOW
Cl0.42to 11.32
Lindgren 2017
Lindgren 2018 2 years:
11.1% vs. 4.1%, RR 2.7, 95%
Cl0.56to 13.34
Similar likelihood with
primary stenting
AE: Severe angina | 2 years BA alone Yes (-1) Unknown No Yes (-1) 0% vs. 3.1%, p=0.33 o000
1 RCT (N=62) INSUFFICIENT
Whyman 1997
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Outcome Studies Serious Serious Serious Serious BA/Stent vs. MT Quality (SOE)
(N) Risk of Inconsistency Indirectness Imprecision Effect estimate (95% ClI)
Conclusion
AE: Severe Gl 2 years Primary stenting No Unknown No Yes (-2) 2.2% vs. 0%, p=0.30 10]0]®)
bleed 1 RCT (N=94) INSUFFICIENT

Lindgren 2018
AE = adverse event; BA = balloon angioplasty; Cl = confidence interval; Gl = gastrointestinal; MD = mean difference; Ml = myocardial infarction; NC = not calculated; PAQ =
peripheral artery questionnaire RCT = randomized controlled trial; RR = risk ratio; SD = standard deviation; SMD = standardized mean difference; SOE = strength of evidence; VAS
= visual analog scale; WIQ = walking impairment questionnaire
* All patients had baseline and follow-up imaging.
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Table 38. Strength of evidence summary: Efficacy and safety for BA and/or stenting versus SET in patients with intermittent claudication

Outcome* Studies Serious Serious Serious Serious BA/Stent vs. SET Quality (SOE)
Risk of | Inconsistency Indirectness Imprecision Effect estimate (95% Cl)
Conclusion
Symptoms: 1 week Selective No Unknown No No 88.0% vs. 16.0%, RR 5.51, 1100
Clinical stenting 1 RCT 95% Cl 3.24 t0 9.36 LOW
improvement (N=150)
(21 grade Large likelihood of clinical
improvement in Spronk 2009 improvement with
ISCVS or selective stenting very
Rutherford early following treatment
score) 3-6 2 RCTs (N=258) Yes (-1) No No Yes (-1) 71.2% vs. 71.4%, RR 1.00,
months 95% Cl 0.84 to 1.22, 1>=0% ®eO00O
1 BA alone LOW
(N=108) Similar likelihood of
Mazari 2010 clinical improvement with
endovascular therapy
1 selective
stenting (N=150)
Spronk 2009
1 year 2 RCTs (N=248) | Yes (-1) No No Yes (-1) | 69.3% vs. 66.9%, RR 1.03, 1100
95% Cl 0.85 to 1.26, 1>=0% LOW
1 BA alone
(N=98) Similar likelihood of
Mazari 2012 clinical improvement with
endovascular therapy
1 selective
stenting (N=150)
Spronk 2009
Symptoms: WIQ | 6 months | Primary stenting | Yes (-1) Unknown No Yes (-1) MD in change scores 100l
pain severity 1 RCT (N=79) 14.10, 95% Cl -4.03 to INSUFFICIENT
scale (0-100) 32.23
Murphy, 2012
1.5years | Primary stenting | Yes (-1) Unknown No Yes (-1) MD in change scores OO0
1RCT (N=64) 10.2, 95% Cl -9.2 to 29.5 INSUFFICIENT

Murphy, 2012
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Outcome*

Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent vs. SET
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

Symptoms: PAQ | 6 months | Primary stenting | Yes (-1) Unknown No Yes (-1) MD in change scores 10]0]®)
Symptom scale 1 RCT (N=79) 12.9,95% Cl 1.83 to 23.98 INSUFFICIENT
(0-100)
Murphy, 2012 Moderate improvement
with primary stenting
1.5years | Primary stenting | Yes (-1) Unknown No Yes (-1) MD in change scores 6.5, 10100
1 RCT (N=64) 95% Cl -5.87 to 18.87 INSUFFICIENT
Murphy, 2015 Similar improvement with
primary stenting
Function: 3 months | BA alone Yes (-1) No No (Yes -1) SMD -0.08, 95% CI -0.47 1100
Intermittent 2 RCTs (N=165) t0 0.27, 1’=0% LOW
claudication
distance Perkins 1996 Similar improvement with
(meters) Mazari 2010 BA alone. Exclusion of the
trial rated high ROB
yielded similar results.
6 months | 5RCTs (N=623) Yes (-1) Yes (-1) No (Yes -1) Overall 1 10@)
SMD -0.07, 95% Cl -0.45 LOW
BA alone to 0.28, 1’=78.3%
2 RCTs (N=154)
Similar improvement with
Perkins 1996 endovascular treatment
Mazari 2012 overall. Exclusion of the
trial rated high ROB
Stenting yielded similar results.
(selective or Heterogeneity was
primary) substantial; 3 trials (2 of
3 RCTs (N=469) balloon angioplasty alone
and 1 of selective
Spronk 2009 stenting) tended to favor
Koelemay 2022 SET while 2 trials (1 of
Murphy 2012 selective and 1 of primary
stenting) tended to favor
endovascular therapy.
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Outcome*

Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent vs. SET
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

1to2 5 RCTs (N=608) Yes (-1) Yes (-1) No Yes (-1) SMD -0.09, 95% Cl -0.40 o0
years t0 0.17, 1=59.4% LOW
BA alone
2 RCTs (N=154) Similar improvement with
endovascular treatment.
Perkins 1996 Exclusion of the trial
Mazari 2012 rated high ROB yielded
similar results.
Stenting Heterogeneity was
(selective or moderate.
primary)
3 RCTs (N=454)
Spronk 2009
Koelemay 2022
Murphy 2015
5-7 years 2 RCTs (N=139) Yes (-1) No No Yes (-1) SMD 0.45, 95% CI 0.07 to 1100
0.84, 1>=0% LOW
BA alone
1 RCT (N=74) Small improvement
Mazari 2017
Selective
stenting
1 RCT (N=65)
Fakhry 2013 ch.
5
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Outcome* Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent vs. SET
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

BA alone
2 RCTs (N=154)

Perkins 1996
Mazari 2012

Stenting
(selective or
primary)

3 RCTs (N=469)

Spronk 2009
Koelemay 2022
Murphy 2012

Similar improvement with
endovascular therapy.
Exclusion of trial rated
high ROB yielded similar
results.

Function: 3 months | BA alone Yes (-1) No No Yes (-1) SMD -0.14, 95% CI -0.58 12100

Maximum 2 RCTs (N=165) to 0.23, 1’=0% LOW

walking distance

(meters) Perkins 1996 Similar improvement with

Mazari 2010 BA alone. Exclusion of
trial rated high ROB did
not change conclusions.
6 months | 5RCTs (N=623) | Yes (-1) No No Yes(-1) | SMD -0.14, 95% CI -0.40 100

to 0.02, 1’=18.7% LOW
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Outcome*

Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent vs. SET
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

Perkins, 1996

1to2 5RCTs (N=608) | Yes (-1) No No Yes(-1) | Overall o0
years SMD -0.24, 95% ClI -0.55 LOW
BA alone to 0.03, 1’=59.0%
2 RCTs (N=154)
Less improvement (small
Perkins 1996 effect) with endovascular
Mazari 2012 therapy (i.e., SET favored
over endovascular
Stenting therapy). Results were
(selective or consistent after excluding
primary) high risk of bias trial.
3 RCTs (N=454)
Spronk 2009
Koelemay 2022
Murphy 2015
5-7 years 3 RCTs (N=195) Yes (-1) No No Yes (-1) SMD 0.29, 95% Cl -0.01 to 1100
0.58, I’=0% LOW
BA alone
1 RCT (N=130) Small improvement with
endovascular therapy
Mazari 2017
Perkins 1996 Excluding trial at high
ROB:
Selective 2 RCTs (N=139), SMD
stenting 0.32,95% CI-0.08 t0 0.72,
1 RCT (N=65) 12=0%
Fakhry 2013 ch.
5
AE: Second 6 years BA alone Yes (-2) Unknown No Yes (-1) 10.0% vs. 15.4%, RR 0.65, o000
intervention 1 RCT (N=56) 95% C1 0.16 to 2.64 INSUFFICIENT
(any) -
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Outcome* Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent vs. SET
Effect estimate (95% Cl)
Conclusion

Quality (SOE)

to target 6 months | Primary stenting | Yes (-1) Unknown No Yes (-2) 2.2% vs. 0%; RR 2.81, 95% o000
vessel/lesion 1 RCT (N=89) Cl0.12 to 67.14) INSUFFICIENT
Murphy 2015
7 years Selective No Unknown No Yes (-1) 17.3% vs. 36.0%; RR 0.48, 1:100)
stenting 95% Cl 0.27 to 0.86 LOW
1 RCT (N=150)
Large decrease in
Fakhry 2013 likelihood with selective
stenting”
AE: Second Longest BA alone Yes (-1) No No Yes (-1) 29.0% vs. 26.2%, RR 1.11, 1100
intervention to follow-up | 2 RCTs (N=130) 95% Cl 0.53 to 2.17, 1>=0% LOW
any (5-6
vessel/lesion — years) Perkins 1996 Similar likelihood with BA
Endovascular Mazari 2017 alone
Longest Stenting Yes (-1) No No Yes (-1) 7.7% vs. 23.7%, RR 0.33, o000
follow-up | (selective or 95% Cl 0.19 to 0.60, 1>=0% LOW
(2-7 primary)
years) 3 RCTs (N=479) Large decrease in
likelihood with stenting
Fakhry 2013
Koelemay 2022
Murphy 2015
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Outcome*

Studies

Serious

Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent vs. SET
Effect estimate (95% Cl)

Quality (SOE)

AE: Secondary

intervention to
any

vessel/lesion —
Surgery/bypass

Longest
follow-up
(1to7
years)

4 RCTs (N=520)

BA alone

2 RCTs (N=130)
Perkins 1996
Mazari 2017

Selective
stenting

2 RCTs (N=390)
Fakhry 2013
Koelemay 2022

No

No

Yes (-1)

Conclusion
Overall
9.3% vs. 7.2%, RR 1.27,
95% Cl 0.54 to 3.91,
12=33.1%

Similar likelihood with
endovascular therapy
overall (any)

BA alone

5-6 years: 8.7% vs. 6.6%,
RR 1.34, 95% CI 0.26 to
5.78, 1’=0%

Selective stenting

1-7 years: 9.5% vs. 7.4%,
RR 1.43,95% Cl 0.21 to
14.84,1>=76.7%

®000
LOW
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Outcome*

Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent vs. SET
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

AE: Amputation | Longest 3 RCTs (N=510) | Yes (-1) No No Yes (-1) 2 RCTs (N=270; 1 BA o0
follow-up alone, 1 selective LOW
(5t07 BA alone stenting): 5-7 years: 3.0%
years) 1 RCTs (N=120) vs. 1.5%, RR 1.76, 95% ClI
Mazari 2017 0.29 to 13.54, 12=0%
Selective 1 RCT (N=240; selective
stenting stenting):
2 RCTs (N=390) 5.8 years: 0% vs. 0%
Fakhry 2013
Koelemay 2022 Similar likelihood of any
amputation with
endovascular therapy
overall. The likelihood of
major and minor
amputation was also
similar between groups
(data not shown).
AE: All-cause Longest 5RCTs (N=655) | Yes (-1) No No Yes (-1) Overall: OO
mortality follow-up 15.7% vs. 17.0%, RR 0.94, LOW
(5to7 BA alone 95% Cl 0.65 to 1.32, 1>=0%
years) 2 RCTs (N=176)
Perkins 1996 Similar likelihood with
Mazari 2017 endovascular therapy
overall
Stenting
(selective or BA alone:
primary) 20.0% vs. 22.1%, RR 0.92,
3 RCTs (N=479) 95% Cl 0.37 to 1.86, 1>=0%
Fakhry 2013
Koelemay 2022 Stenting (selective or
Murphy 2015 primary):
14.2% vs. 15.1%, RR 0.92,
95% Cl 0.37 to 1.86, 1>=0%
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Outcome* Studies Serious Serious Serious Serious BA/Stent vs. SET Quality (SOE)
Risk of | Inconsistency Indirectness Imprecision Effect estimate (95% Cl)
Conclusion
AE: MI 6 months | 3 RCTs (N=449) | Yes (-1) No No Yes (-1) 2 RCTs (N=360; 1 BA o0
to 6 years alone, 1 selective LOW
BA alone stenting): 5-6 years: 5.4%
1 RCTs (N=120) vs. 5.2%, RR 1.02, 95% Cl
Mazari 2017 0.34 to 4.12, 1’=0%
Stenting 1 RCT (N=89; primary
(selective or stenting):
primary) 6 months: 0% vs. 0%
2 RCTs (N=329)
Murphy 2015 Similar likelihood with
Koelemay 2022 endovascular therapy
AE: Stroke/TIA 5-6years | 2 RCTs(N=360) | Yes(-1) No No Yes (-1) 3.2% vs. 4.0%, RR 0.78, 12100
95% Cl1 0.21 to 4.71, 1>=0% LOW
BA alone
1 RCT (N=120) Similar likelihood with
Mazari 2017 endovascular therapy
Selective
stenting
1 RCT (N=240)
Koelemay 2022

AE = adverse event; BA = balloon angioplasty; Cl = confidence interval; ISCVS = International Society for Cardiovascular Surgeons; MD = mean difference; Ml = myocardial
infarction; PAQ = peripheral artery questionnaire; RCT = randomized controlled trial; ROB = risk of bias; RR = risk ratio; SD = standard deviation; SET = supervised exercise
therapy; SMD = standardized mean difference; SOE = strength of evidence; TIA = transient ischemic attack.

* However, the cumulative number of procedures (any) performed (index plus follow-up) was greater in the selective stent group (121 vs. 61, p<0.001).
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Table 39. Strength of evidence summary: Efficacy and safety for combination BA and/or stenting plus SET versus SET alone in patients with
intermittent claudication

Outcome* Studies Serious Serious Serious Serious BA/Stent + SET vs. SET alone | Quality (SOE)
Risk of Inconsistency | Indirectness Imprecision Effect estimate (95% Cl)
Conclusion
Symptoms: Clinical 3 BA alone + SET Yes (-1) Unknown No No 81.6% vs. 62.7%, RR 1.30, =12]10]@)
improvement (21 months | 1 RCT (N=100) 95% Cl 1.01 to 1.67 LOW
grade improvement
in ISCVS criteria) Mazari 2010 Small increase in likelihood
with BA alone + SET
lyear | BAalone+SET Yes (-1) Unknown No Yes (-1) 83.3% vs. 69.6%, RR 1.20, $1:100)
1 RCT (N=94) 95% C1 0.95 to 1.51 LOW
Mazari 2012 Small increase in likelihood
with BA alone + SET
Symptoms: 5years | BAalone +SET Yes (-1) Unknown No Yes (-1) 39.7% vs. 43.3%, RR 0.92, =12]10]@)
Symptomatic at 1 RCT (N=118) 95% Cl 0.60 to 1.41 LOW
follow-up
Mazari 2017 Similar likelihood with BA
alone + SET
Symptoms: 5years | Selective stenting No Unknown No Yes (-1) 2.8% vs. 6.6%, RR 0.43, 95% edO0O
Progression to CLTI +SET Cl0.11to 1.61 LOW
1 RCT (N=212)
Similar likelihood with
Klaphake 2022 selective stenting + SET
Function: Able to 6 BA alone + SET Yes (-1) Unknown No Yes (-1) 32% vs. 23%, adjusted HR OO
walk 200m without months | 1 RCT (N=81) 1.78,95% Cl 0.99 to 3.21 LOW
claudication pain
Greenhalgh 2008 Moderate increase in
likelihood with BA alone +
SET
1 year BA alone + SET Yes (-1) Unknown No Yes (-1) 42% vs. 25%, adjusted HR edO0O
1 RCT (N=75) 2.18,95% Cl 1.15 to 4.12 LOW
Greenhalgh 2008 Large increase in likelihood
with BA alone + SET
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Outcome*

Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent + SET vs. SET alone
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

Fakhry 2013 ch 7
Klaphake 2022

1year
MD 408.00 (95% Cl 230.44 to
585.56)

Authors report as a large
improvement with selective
stenting + SET

2 years | BAalone +SET Yes (-1) Unknown No Yes (-1) 63% vs. 22%; adjusted HR edO0O
1 RCT (N=71) 3.11,95% Cl 1.42 t0 6.81 LOW
Greenhalgh 2008 Large increase in likelihood
with BA alone + SET
Function: 3 BA alone + SET Yes (-1) Unknown No Yes (-1) MD 46.80 (95% Cl 1.74 to ®eO0O
Intermittent months | 1 RCT (N=100) 91.86) LOW
claudication distance
(meters) Mazari 2010 Improvement with BA alone
+ SET; magnitude of effect
unknown, not reported by
authors.
6 BA alone + SET Yes (-1) Unknown No Yes (-1) 6 months $1:100)
months, | 1 RCT (N=93) MD -10.15 (95% Cl -48.42 to LOW
1 year 28.12)
Mazari 2012
1year
MD 1.25 (95% Cl -46.81 to
49.31)
Similar improvement with BA
alone + SET
6 Selective stenting No Unknown No Yes (-1) 6 months $1:]100)
months, | +SET MD 529.00 (95% Cl 351.46 to LOW
1 year 1 RCT (N=212) 706.54)
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Outcome*

Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent + SET vs. SET alone
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

5years | 2 RCTs (N=284) Yes (-1) No No Yes (-1) MD 21.66, 95% CI -13.05 to edO0O
75.40, 12=0% LOW
BA alone + SET
1 RCT (N=72) Similar improvement with
endovascular therapy
Mazari 2017
Selective stenting
+SET
1 RCT (N=212)
Klaphake 2022
Function: Maximum | 3 BA alone + SET Yes (-1) Unknown No Yes (-1) MD 114.20, 95% Cl 71.56 to $1:]100)
walking distance months | 1 RCT (N=100) 156.84 LOW
(meters)
Mazari 2010 Improvement with BA alone
+ SET; magnitude of effect
unknown, not reported by
authors.
6 3 RCTs (N=385) Yes (-1) | No [excluding No Yes (-1) Overall, excluding outlier trial $1:]100)
months outlier] [Klaphake 2022]: LOW
BA alone + SET MD 54.92,95% Cl 11.14 to [excluding
2 RCTs (N=173) 91.35, 1>=0% outlier]
Greenhalgh 2008 Improvement with BA alone
Mazari 2012 + SET; magnitude of effect
unknown, not reported by
Selective stenting authors.
+SET
1 RCT (N=212)
Klaphake 2022
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Outcome*

Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent + SET vs. SET alone
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

1-2 3 RCTs (N=376) Yes (-1) Yes (-1) No Yes (-1) MD 82.96, 95% Cl -80.99 to o000
years 292.87, 12=90.4% INSUFFICIENT
BA alone + SET
2 RCTs (N=164)
Greenhalgh 2008
Mazari 2012
Selective stenting
+ SET
1 RCT (N=212)
Klaphake 2022
5years | 2 RCTs (N=284) Yes (-1) No No Yes(-1) | MD 33.63, 95% Cl -31.80 to £1210]0)
105.46, 1°=0% LOW
BA alone + SET
1 RCT (N=72) Similar improvement with
endovascular therapy
Mazari 2017
Selective stenting
+SET
1 RCT (N=212)
Klaphake 2022
AE: Second Longest | BA alone + SET Yes (-1) No No Yes (-1) 9.2% vs. 16.3%, RR 0.56, 95% edO0O
intervention to any follow- | 2 RCTs (N=167) Cl1 0.20 to 1.47, I’=0% LOW
vessel/lesion — up (2-5
Endovascular years) Greenhalgh 2008 Similar likelihood with BA
Mazari 2017 alone + SET
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Outcome*

Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent + SET vs. SET alone
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

BA alone + SET
1 RCT (N=118)

Mazari 2017
Selective stenting
+SET

1 RCT (N=212)

Klaphake 2022

Longest | Selective stenting No Unknown No Yes (-1) 13.2% vs. 39.6%, RR 0.33, edO0O
follow- | +SET 95% C1 0.19 to 0.57 LOW
up (5 1 RCT (N=212)
years) Large decrease in likelihood
Klaphake 2022 with BA with selective
stenting + SET
AE: Second 5years | 2 RCTs (N=286) Yes (-1) No No Yes (-1) Overall: OO
intervention to any 6.9% vs. 8.5%, RR 0.85, 95% LOW
vessel/lesion — BA alone + SET C10.17 to 2.35, 1’=0%
Surgery/bypass 1 RCT (N=74)
Similar likelihood with
Mazari 2017 endovascular therapy overall
Selective stenting BA alone + SET:
+SET 2.6% vs. 8.6%, RR 0.30, 95%
1 RCT (N=112) Cl0.03t0 2.75
Klaphake 2022 Stenting + SET:
8.5% vs. 8.5%, RR 1.00, 95%
Cl0.41t02.42
AE: Amputation 5years | 2 RCTs (N=330) Yes (-1) No No Yes (-1) BA alone + SET: OO
0% vs. 0% LOW

Stenting + SET:
1.9% vs. 2.8%, respectively,
RR 0.67,95% Cl 0.11 to 3.91

Similar likelihood. The
likelihood of major and minor
amputation was also similar
(data not shown).
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Outcome*

Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent + SET vs. SET alone
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

Mazari 2017

Similar likelihood

AE: All-cause 2-5 BA alone + SET Yes (-1) No No Yes (-1) 13.2% vs. 14.3%, RR 0.95, =12]10]@)
mortality years 2 RCTs (N=211) 95% Cl 0.39 to 2.32, 1’=0% LOW
Greenhalgh 2008 Similar likelihood
Mazari 2017
5years | Selective stenting No Unknown No Yes (-1) 9.4% vs. 22.6%, RR 0.42, 95% ®eO0O
+SET Cl1 0.21 to 0.83; adjusted HR LOW
1 RCT (N=212) 0.39,99% Cl 0.14 to 1.03
Klaphake 2022 Large decrease in likelihood
with selective stenting
AE: MI 2-5 BA alone + SET Yes (-1) No No Yes (-1) | 1RCT(N=118): =12]0]@)
years 2 RCTs (N=211) 5years: 5.2% vs. 3.3%, RR LOW
1.55,95% Cl1 0.27 t0 8.9
Greenhalgh 2008
Mazari 2017 1 RCT (N=93):
2 years: 0% vs. 0%
Similar likelihood
AE: Stroke/TIA 5years | BAalone +SET Yes (-1) Unknown No Yes (-2) 8.6% vs. 1.7%, RR 5.17, 95% o000
1 RCT (N=118) C10.62 to 42.94 INSUFFICIENT

AE = adverse event; BA = balloon angioplasty; Cl = confidence interval; CLTI = chronic limb-threatening ischemia; HR = hazard ratio; ISCVS = International Society for

Cardiovascular Surgeons; MD = mean difference; M| = myocardial infarction; RCT = randomized controlled trial; RR = risk ratio; SD = standard deviation; SET = supervised exercise
therapy; SOE = strength of evidence; TIA = transient ischemic attack
* After adjusted survival analysis controlling for male sex, diabetes and ischemic cardiac disease, combination therapy remained associated with a decreased risk of death

(adjusted HR 0.39, 99% Cl 0.14 to 1.03).
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Table 40. Strength of evidence summary: Endovascular (BA alone and with stenting) procedure-related safety in patients with intermittent

claudication
Outcome*

Studies

(n for endovascular

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent only
% (n/N)

Quality (SOE)

Procedure-
related AEs

Serious

<30 days

arms only)
8 RCTs (n=476; n
range, 20-126)

Creasy 1990 Whyman
1997

Spronk 2009
Koelemay 2022
Fakhry 2013 ch. 7
Nylaende 2007
Murphy 2012
Lindgren 2017

BA alone
2 RCTs (n=50; n range,
20-30)

Creasy 1990 Whyman
1997

Stenting (selective or
primary)

6 RCTs (n=426; n
range, 28-126)

Spronk 2009
Koelemay 2022
Fakhry 2013 ch. 7
Nylaende 2007
Murphy 2012
Lindgren 2017

Unknown

No

Yes (-1)

Conclusion
Overall: 2.5% (12/476); range,
0% to 6.5%

BA alone: 2.0% (1/50); range,
0% to 5.0%

Stenting: 2.6% (11/426); range,
0% to 6.5%

Procedure-related SAEs appear
to be rare with endovascular
intervention and included
dissection, perforation,
reoperation or additional
intervention, stent or closure
device migration, embolization,
bleeding, and prolonged
hospitalization

®000

LOW
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Outcome* Studies Serious Serious Serious Serious BA/Stent only Quality (SOE)
(n for endovascular Risk of | Inconsistency Indirectness | Imprecision % (n/N)
arms only) i Conclusion

Any (serious or |<30days |4 RCTs (n=327; n Yes (-1) Unknown No Yes (-1) Overall: 8.9% (29/327); range, edO0O
minor) range, 20-126) 6.6% to 20.0% LOW
procedure-
related AEs Creasy 1990 BA alone: 20.0% (4/20)

Spronk 2009

Koelemay 2022 Selective stenting: 8.1%

Fakhry 2013 ch. 7 (25/307); range, 6.6% to 9.3%

BA alone AEs are not uncommon with

1 RCT (n=20) endovascular interventions;

most AEs were mild and
Creasy 1990 consisted of groin hematomas
(in addition to the serious AEs

Selective stenting listed above)

3 RCTs (n=307; n

range, 75-126)

Spronk 2009

Koelemay 2022

Fakhry 2013 ch. 7
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Outcome*

Studies

(n for endovascular

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent only
% (n/N)

Quality (SOE)

arms only)

Conclusion

Dissection <30 days |5 RCTs (n=401) Yes (-1) No No Yes(-1) |Overall: 1.7% (7/401); range, edO0O
0.8% to4.3% LOW
Greenhalgh 2008
Spronk 2009 BA alone: 2.1% (1/48)
Koelemay 2022
Fakhry 2013 ch. 7 Selective stenting: 1.7% (6/353),
Murphy 2012 range, 0.8% to 4.3%
BA alone Dissection appears to be rare
1 RCT (n=48) with endovascular intervention
Greenhalgh 2008
Stenting (selective
and primary)
4 RCTs (n=353)
Spronk 2009
Koelemay 2022
Fakhry 2013 ch 7
Murphy 2012
Arterial <30 days | 2 RCTs (n=66) Yes (-1) No No Yes(-1) | Overall: 3.0% (2/66), range, $1:]100)
perforation 2.2%t0 5.0% INSUFFICIENT
BA alone
1 RCT (n=20) BA alone: 5.0% (1/20)
Creasy 1990 Primary stenting: 2.2% (1/46)
Primary stenting
1 RCT (n=46)
Murphy 2012
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Outcome*

Studies

(n for endovascular

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA/Stent only
% (n/N)
Conclusion

Quality (SOE)

arms only)

Fakhry 2013 ch. 7

BA alone
2 RCTs (n=68)

Creasy 1990
Greenhalgh 2008

Selective stenting
3 RCTs (n=307)

Spronk 2009
Koelemay 2022
Fakhry 2013 ch 7

Primary stenting: 5.2% (16/307);
range, 4.0% to 8.0%

Groin hematoma is not
uncommon with endovascular
intervention

Device/hardwa | <30 days | Selective stenting Yes (-1) Unknown No Yes (-1) Closure device event: 1.6% 1100
re-related AEs 1 RCT (n=126) (2/126) INSUFFICIENT
Koelemay 2022 Stent migration: 0.8% (1/126)
Thromboembol | <30 days | Selective stenting Yes (-1) Unknown No Yes (-1) Thrombosis (transient): 0.8% OO
ic events 1 RCT (n=126) (1/126) INSUFFICIENT
Koelemay 2022 Distal embolization: 0.8%
(1/126)
Blood <30 days | Primary stenting Yes (-1) No No Yes (-1) 2.2% (1/46), required prolonged edO0O
transfusion 1 RCT (n=46) hospitalization INSUFFICIENT
Murphy 2012
Groin <30 days |5 RCTs (n=375) Yes (-1) No No Yes (-1) | Overall: 6.4% (24/375), range, o0
hematoma 4.0% to 15.0% LOW
(minor AE) Creasy 1990
Greenhalgh 2008 BA alone: 11.8% (8/68); range,
Spronk 2009 10.4% to 15.0%
Koelemay 2022

AE = adverse event; BA = balloon angioplasty; Cl = confidence interval; MD = mean difference; Ml = myocardial infarction; RCT = randomized controlled trial; SAE = sever adverse
event; SOE = strength of evidence.
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Table 41. Strength of evidence summary: Efficacy and safety for BA versus bypass surgery in patients with chronic limb threatening ischemia
or intermittent claudication

Outcome Studies Serious Serious Serious Serious BA vs. Bypass Quality (SOE)
Risk of Inconsistency Indirectness Imprecision Effect estimate (95% Cl)
Conclusion
Symptoms: 1 year 1 RCT (N=314) No Unknown No Yes (-1) RR 2.04,95% Cl 1.43 to 2.90 12]0]@)
Persistence of LOW
symptoms (e.g., Bradbury, Large increase in likelihood with
rest pain, tissue 2010 BA
loss)
Function: 1 month | 1 RCT (N=235) | Yes(-1) Unknown No No MD in end scores -0.90, 95% ClI - =1210]0)
Sickness Impact 3.24t01.44 LOW
Profile scale (0- Wolf, 1993
100) Similar likelihood of
improvement
1 year 1 RCT (N=193) | Yes (-1) Unknown No No MD in end scores 0.20, 95% Cl - 1:]0l0)
2.70to 3.10 LOW
Wolf, 1993
Similar likelihood of
improvement
2 years 1 RCT (N=151) | Yes (-1) Unknown No No MD in end scores 1.6, 95% Cl - OO0
1.36t0 4.56 LOW
Wolf, 1993
Similar likelihood of
improvement
AE: Hospital | 1 RCT (N=434) No Unknown No Yes(-1) | 10.1% vs. 1.5%, RR 6.65, 95% CI eO0
Reintervention stay 2.03 to 21.76 (As treated LOW
(angioplasty or Bradbury, analysis)
bypass) 2010
Large increase in likelihood of
reintervention with BA
1year 1 RCT (N=452) No Unknown No Yes(-1) | 26% vs. 18%, RR 1.47, 95% Cl =110]0)
1.03to0 2.09 LOW
Bradbury,
2010 Small increase in likelihood of
reintervention with BA
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Serious
Risk of

Outcome Studies

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA vs. Bypass
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

6 years 1 RCT (N=255) | Yes(-1) Unknown No Yes (-1) 40.0% vs. 27.8%, RR 1.44, 95% CI 12]0]@)
1.02t0 2.03 LOW
Bergan, 1992
Small increase in likelihood of
reintervention with BA
AE: Amputation 30-40 2 RCTs Yes (-1) No No Yes (-2) 1.9% vs. 0%, RR could not be o000
days (N=319) calculated INSUFFICIENT
Wolf, 1993 Similar likelihood of amputation
Van der Zaag,
2004
1 year 1 RCT (N=411) No Unknown No Yes (-1) 7.4% vs. 10.3%, RR 0.72, 95% CI 1:]0l0)
0.39to0 1.35 LOW
Adams, 2005
Similar likelihood of amputation
45 1RCT (N=255) | Yes(-1) | Unknown No Yes(-1) | 8.5% vs. 10.3%, RR 0.83, 95% CI ®e00
years 0.39t0 1.78 LOW
Wilson, 1989
Similar likelihood of amputation
AE: All-cause In 3 RCTs Yes (-1) No No Yes (-1) RR for Adams only: 3.1% vs. 5.0%, OO0
Mortality hospital- | (N=753) RR 0.63, 95% CI 0.25 to 1.60 LOW
30 days Wilson: 1 death
Adams, 2005 Van der Zaag: no deaths
Wilson, 1989
Van der Zaag, Similar likelihood of mortality
2004
6 1 RCT (N=452) No Unknown No Yes (-1) 11.6% vs. 13.6%, adjusted HR OO0
months 0.79,95% C1 0.47 to 1.33 LOW
Bradbury,
2010 Similar likelihood of mortality
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Outcome

Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

BA vs. Bypass
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

1 year 1 RCT (N=452) No Unknown No Yes (-1) 13.0% vs. 20.6%, RR 0.63, 95% CI 12]0]@)
0.41t0 0.96 LOW
Bradbury,
2010 Moderate decrease in likelihood
of mortality with BA
6years | 1RCT(N=238) | Yes(-1) Unknown No Yes (-1) 24.1% vs. 33.3%, RR 0.72, 95% CI OO
0.48 to 1.09 LOW
Bergen, 1992
Similar likelihood of mortality
7+years | 1RCT (N=452) No Unknown No Yes(-1) | 59% vs. 53%, RR 1.12, 95% CI 1:]0l0)
0.95t01.32 LOW
Bradbury,
2010 Similar likelihood of mortality
AE: patients with | 30-40 3 RCTs (-1) Yes No Yes (-1) Bradbury: 41% vs. 56%, RR 0.73, o000
any complication | days (N=720) 95% ClI 0.60 to 0.89 (as treated INSUFFICIENT
analysis)
Bradbury,
2010 Wilson: 33.3% vs. 13.5%, RR 2.47,
Wilson, 1989 95% Cl 1.49 to 4.09 (as treated
Van der Zaag, analysis)
2004
Van der Zaag: 3.3% vs. 16.7%, RR
0.20, 95% C1 0.02 to 1.67)
Heterogeneous findings
AE: Wound 30-40 3 RCTs Yes (-1) No No No 4.8% vs. 13.6%, RR 0.36, 95% ClI S1e@)
infection days (N=720) 0.22 to 0.59, 1’=0% MODERATE
Bradbury,
2010 Substantial decrease in likelihood
Wilson, 1989 of infection
Van der Zaag,
2004
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Outcome Studies Serious Serious Serious Serious BA vs. Bypass Quality (SOE)
Risk of Inconsistency Indirectness Imprecision Effect estimate (95% Cl)
Conclusion
AE: Bleeding/ 30-40 3 RCTs Yes (-1) Yes No Yes (-1) 7.5% vs. 6.1%, RR 1.32, 95% CI o000
hematoma days (N=720) 0.14 to 12.75, 1>=70% INSUFFICIENT
Bradbury,
2010
Wilson, 1989 Similar likelihood of bleeding
Van der Zaag,
2004

AE = adverse event; BA = balloon angioplasty; Cl = confidence interval; HR = hazard ratio; MD = mean difference; RR = risk ratio; RCT = randomized control trial; SOE = strength of
evidence.
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Table 42. Strength of evidence summary: Efficacy and safety for stenting versus bypass surgery in patients with chronic limb threatening
ischemia or intermittent claudication

Outcome Time Studies Serious Serious Serious Serious Stenting vs. Bypass Quality (SOE)
Risk of Inconsistency Indirectness Imprecision Effect estimate (95% Cl)
Conclusion
Symptoms: WIQ 1 1RCT (N=81) | Yes(-1) Unknown No Yes (-1) 67.3 vs. 52.5, p>0.05 o000
walking distance month INSUFFICIENT
(self-report) (0-100) Reijnen, 2017
lyear | 1RCT(N=81) | Yes(-1) Unknown No Yes (-1) 70.2 vs. 65.0, p>0.05 o000
INSUFFICIENT
Reijnen, 2017
5vyears | 1 RCT (N=66) Yes (-1) Unknown No Yes (-1) No difference between 10]0]0)
Van Walraven, stenting and bypass, INSUFFICIENT
2024 data not provided
Symptoms: WIQ 1 1RCT (N=81) | Yes(-1) Unknown No Yes (-1) 60.0 vs. 39.3, p<0.05 o000
walking speed (self- month INSUFFICIENT
report) (0-100) Reijnen, 2017
lyear | 1RCT(N=81) | Yes(-1) Unknown No Yes (-1) 59.9 vs. 57.3, p>0.05 o000
INSUFFICIENT
Reijnen, 2017
5vyears | 1 RCT (N=66) Yes (-1) Unknown No Yes (-1) No difference between 10]0]0)
Van Walraven, stenting and bypass, INSUFFICIENT
2024 data not provided
Symptoms: WIQ 1 1RCT (N=81) | Yes(-1) Unknown No Yes (-1) 77.2 vs. 57.4, p<0.05 o000
climbing stairs (self- month INSUFFICIENT
report) (0-100) Reijnen, 2017
lyear | 1RCT(N=81) | Yes(-1) Unknown No Yes (-1) 79.3 vs. 64.6, p<0.05 o000
INSUFFICIENT
Reijnen, 2017
5vyears | 1 RCT (N=66) Yes (-1) Unknown No Yes (-1) No difference between 10]0]0)
Van Walraven, stenting and bypass, INSUFFICIENT
2024 data not provided
Symptoms: WIQ 1 1RCT (N=81) | Yes(-1) Unknown No Yes (-1) 68.5 vs. 47.6, p<0.05 o000
total score (0-100) month INSUFFICIENT
Reijnen, 2017
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Outcome

Time

Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

Stenting vs. Bypass
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

lyear | 1RCT(N=81) | Yes(-1) Unknown No Yes(-2) | 67.2vs. 62.3, p>0.05 o000
INSUFFICIENT
Reijnen, 2017
5years | 1RCT(N=66) | Yes(-1) Unknown No Yes (-1) No difference between o000
Van Walraven, stenting and bypass, INSUFFICIENT
2024 data not provided
Change in Rutherford | 1 1 RCT (N=113) | Yes (-1) Unknown No No 93.2% vs. 92.6%, RR 110]0)
stage month 1.01, 95% C1 0.91 to LOW
Reijnen, 2017 1.12
Similar likelihood of
improvement with
stenting
1 year 2 RCT (N=299) | Yes(-1) No No No 94.9% vs. 94.1%, RR @GBGBO
1.00, 95% C1 0.96 to MODERATE
Reijnen, 2017 1.05, 1>=0%
Bosiers, 2020
Similar likelihood of
improvement with
stenting
5years | 1RCT (N=66) | Yes(-1) Unknown No Yes (-1) Stenting associated 10]0]0)
Van Walraven, with better Rutherford INSUFFICIENT
2024 stage than bypass,
p=0.02, data not
provided
Change in Fontaine 1 1RCT (N=53) | Yes(-1) Unknown No Yes (-1) Authors report no o000
stage month difference in treatment INSUFFICIENT
Eleissawy, data not provided
2019 (p=0.071)
AE: Reintervention 1year | 1RCT(N=220) | Yes(-1) Unknown No Yes (-1) 80.9% vs. 76.2%, $10]0]0)
(freedom from p=0.998 INSUFFICIENT
clinically driven Bosiers, 2020
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Outcome

Studies

Serious
Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

Stenting vs. Bypass
Effect estimate (95% Cl)

Quality (SOE)

Conclusion

Bosiers, 2023

target lesion 5years | 1 RCT (N=220) | Yes(-1) Unknown No Yes (-1) 63.8% % vs. 52.8%, o000
revascularization p=0.264 INSUFFICIENT
[TLR]) Bosiers, 2023
AE: Reintervention 5years | 1 RCT (N=129) | Yes(-1) Unknown No Yes (-1) 59 reinterventions in 32 o000
Van Walraven, participants vs. 37 INSUFFICIENT
2024 reinterventions in 22
participants; risk for any
reintervention RR 1.48,
95% C1 0.97 to 2.25
Increased likelihood of
reintervention with
stenting
AE: Amputation lyear | 5RCTs Yes (-1) No No Yes (-1) Pooled analysis: 3 RCTs, =110l0)
(N=480) N=314, 2.5% vs. 3.9%, LOW
RR 0.68, 95% Cl 0.19 to
Bosiers, 2020 2.31,1’=0%
Bjorkman,
2018 Reijnen, 2017 and
Eleissawy, Bjorkman, 2018
2019 reported there were no
Lepantalo, amputations
2007
Reijnen, 2017 Similar likelihood of
amputation with
stenting
5years | 1 RCT (N=129) | Yes(-1) Unknown No Yes (-1) 1.6% vs. 1.5%, RR 1.02, o000
Van Walraven, 95% CI 0.07 to 15.89) INSUFFICIENT
2024
Similar likelihood of
amputation with
stenting
AE: Freedom from 5years | 1 RCT (N=220) | Yes(-1) No No Yes (-1) 94.6% vs. 92.5%, o000
Amputation p=0.582 INSUFFICIENT
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Serious Serious
Risk of Inconsistency

Outcome Time Studies Serious Serious Stenting vs. Bypass

Indirectness Imprecision Effect estimate (95% Cl)

Quality (SOE)

AE: All-cause
Mortality

Conclusion

30 2 RCTs Yes (-1) No No Yes (-1) Both trials reported no 12]0l@)
days (N=175) deaths within 30 days LOW
Eleissawy, Similar likelihood of
2019 mortality with stenting
Reijnen, 2017
60 1RCT (N=44) | Yes(-2) Unknown No Yes (-1) 1 death in patient o000
days treated with stentsvs. 0 | INSUFFICIENT
Lepantalo, with bypass
2009
1-1.5 6 RCTs Yes (-1) No No Yes (-1) Pooled analysis: 5 RCTs, 1:]0l0)
years (N=566) 4.9% vs. 5.4%, RR 0.95, LOW
95% Cl 0.41 to 2.02,
Bosiers, 2020 12=0%
Eleissawy,
2019 Bjorkman, 2018
Reijnen, 2017 reported no deaths
Kedora, 2007
Lepantalo, Similar likelihood of
2009 mortality with stenting
Bjorkman,
2018
2vyears | 1RCT(N=41) | Yes(-1) Unknown No Yes (-2) No deaths with stents 10]0]0)
vs. 1 death with bypass INSUFFICIENT
Bjorkman,
2018
5years | 2 RCTs Yes (-1) Consistent No Yes (-1) 27.7% vs. 27.3%, RR 1 10]@)
(N=349) 1.01,95% C1 0.72 to LOW

Bosiers, 2023
Van Walraven,
2024

1.42
Similar likelihood of
mortality with stenting
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Outcome

Time

Studies

Serious

Risk of

Serious
Inconsistency

Serious
Indirectness

Serious
Imprecision

Stenting vs. Bypass
Effect estimate (95% Cl)
Conclusion

Quality (SOE)

2024

patients involved not
reported

AE: Number of 30 4 RCTs Yes (-1) No No Yes (-1) 13.3% vs. 25.4%, RR 12]0l@)
patients with any days (N=481) 0.53,95% Cl 0.34 to LOW
complication 0.83, I’=9%
Bosiers, 2020
Eleissawy, Moderately lower
2019 likelihood of having a
Kedora, 2007 complication with stent;
Reijnen, 2017 could include serious
complications like heart
attacks, as well as less
serious complications
like edema
AE: Total serious 5vyears | 1 RCT (N=129) | Yes(-1) Unknown No Yes (-1) 157 total SAEs vs. 136 o000
adverse events Van Walraven, total SAEs, number of INSUFFICIENT

AE = adverse event; Cl = confidence interval; RCT = randomized control trial; RR = risk ratio; SAE = serious adverse event; SOE = strength of evidence; TLR = target lesion
revascularization; WIQ = walking impairment questionnaire.
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Table 43. Strength of evidence summary: Efficacy and safety for endovascular treatment (with or without a stent) versus bypass surgery in
patients with chronic limb threatening ischemia or intermittent claudication
Outcome Time Studies Serious Serious
(N) Risk of Inconsistency

Endovascular treatment Quality (SOE)

vs. Bypass

Serious Serious
Indirectness Imprecision

Effect estimate (95% Cl)
Conclusion

AE: Reintervention 30 1 cohort study Yes (-1) Unknown No Yes (-1) 4.3%vs. 3.1%, OR 1.6, o000
(cLm) days (n=3,802) 95% Cl 1.04 to 2.3) INSUFFICIENT
Bodewes, 2018 Greater likelihood of
reintervention with
endovascular treatment
AE: Reintervention 30 1 cohort study Yes (-1) Unknown No Yes (-1) 2.6% vs. 1.9%, OR 1.7, o000
(Claudication) days (n=2,196) 95% Cl 0.9to 3.4 INSUFFICIENT
Bodewes, 2018 Similar likelihood of
reintervention
AE: Amputation 30 1 cohort study Yes (-1) Unknown No Yes (-1) 4.6% vs. 3.5%, OR 1.1, o000
(cLTI) days | (n=3,802) 95% C1 0.8 to 1.6) INSUFFICIENT
Bodewes, 2018 Similar likelihood of
amputation
AE: Amputation 30 1 cohort study Yes (-1) Unknown No Yes (-1) Too few amputations to o000
(Claudication) days (n=2,196) analyzed; data not INSUFFICIENT
provided
Bodewes, 2018
AE: All-cause 30 1 cohort study Yes (-1) Unknown No Yes (-1) 2.1% vs. 2.2%, OR 0.7, o000
Mortality days (n=3,802) 95%Cl0.4t0 1.1 INSUFFICIENT
(CLTI)
Bodewes, 2018 Similar likelihood of
death
AE: All-cause 30 1 cohort study Yes (-1) Unknown No Yes (-1) Too few deaths to o000
Mortality days (n=2,196) analyzed; data not INSUFFICIENT
(Claudication) provided
Bodewes, 2018
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Outcome Time Studies Serious Serious Serious Serious Endovascular treatment Quality (SOE)
Risk of Inconsistency Indirectness Imprecision vs. Bypass
Effect estimate (95% Cl)
Conclusion
Surgical Site Infection | 30 1 cohort study Yes (-1) Unknown No No 0.9% vs. 7.7%, OR 0.1, 12]0]0)
(CLTI) days (n=3,802) 95% C10.1t0 0.2 LOW
Bodewes, 2018 Decreased likelihood of

infection with
endovascular treatment

Surgical Site Infection | 30 1 cohort study Yes (-1) Unknown No No 0.7% vs. 6.6%, OR 0.1, 1:]0l0)
(Claudication) days (n=2,196) 95% Cl 0.04t0 0.2 LOW
Bodewes, 2018 Decreased likelihood of

infection with
endovascular treatment

AE: Bleeding (CLTI) 30 1 cohort study Yes (-1) Unknown No No 8.5% vs. 17%, OR 0.4, =110l0)
days (n=3,802) 95% Cl 0.3 to0 0.5 LOW
Bodewes, 2018 Decreased likelihood of
bleeding with
endovascular treatment
AE: Bleeding 30 1 cohort study Yes (-1) Unknown No No 2.3% vs. 6.0%, OR 0.3, OO0
(Claudication) days (n=2,196) 95% Cl 0.2t0 0.5 LOW
Bodewes, 2018 Decreased likelihood of
bleeding with

endovascular treatment
AE = adverse event; Cl = confidence interval; CLTI = chronic limb-threatening ischemia; CV = cardiovascular; OR = odds ratio; SOE = strength of evidence.
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