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Formal Request for a NCD

September 13,2016

Lower extremity peripheral artery disease (PAD) is a common cardiovascular disease in
which plaque buildup narrows the arteries outside the heart. PAD is most commonly
clinically recognized when it limits blood flow to the legs, both at rest or with exercise.

The primary ischemic lower extremity symptom suffered by individuals with PAD is
“claudication”, defined by fatigue, discomfort, cramping, or pain that is induced in leg
muscles (buttock, thighs or calves) when walking or exercising and that consistently
resolves with rest. Claudication represents “angina of the legs” but is, in fact, associated
with a more major negative impact on quality of life and functional independence.
Individuals with PAD and claudication may limit their walking and leave home less often,
with major impacts on work and avocational activities.

As the disease worsens, some individuals experience pain in the feet when at rest, or even
ulceration and gangrene. In this case, PAD may have advanced to the point where it is
necessary to amputate affected limbs; PAD is a major contributor to non-traumatic limb
amputation.! PAD is also the cardiovascular disease that is associated with the highest
short term rates of heart attack, stroke, and cardiovascular death.23

PAD affects 12 to 20% of Americans age 60 and older, and the incidence of PAD increases
considerably with age.*

Supervised exercise therapy has been demonstrated to be an effective therapy to lessen the
symptoms of claudication and improve walking distance in patients with PAD in numerous
trials.>67.89.10.1112 Stakeholders like the American Heart Association (AHA) have long
recommended supervised exercise as a first-line, non-invasive, low risk therapy for
individuals with PAD who suffer from claudication. Despite the disease burden and the
substantial evidence supporting supervised exercise therapy as a safe and effective
treatment for PAD, it is currently not covered by Medicare.

This National Coverage Determination request addresses the lack of coverage for
supervised exercise therapy for PAD by providing comprehensive information from recent
peer reviewed literature that demonstrates the benefits of supervised exercise therapy for
PAD patients with intermittent claudication.



Benefit Category
The proposed benefit would fall into the following benefit categories:

e Physicians’ services (SSA 1861(s)(1))
e Hospital outpatient services incident to physicians’ services (SSA 1861(s)(2)(B))

Submitted by
e American Heart Association (AHA)
Description of Service

In 2001, a Current Procedural Terminology (CPT) code was assigned to PAD Rehabilitation
(CPT 93668). It defines PAD supervised exercise therapy as follows:

“Peripheral arterial disease (PAD) rehabilitative physical exercise consists of a
series of sessions, lasting 45-60 minutes per session, involving use of either a
motorized treadmill or a track to permit each patient to achieve symptom-limited
claudication. Each session is supervised on a one-to-one basis by an exercise
physiologist, physical therapist, or nurse. The supervising provider monitors the
individual patient’s claudication threshold and other cardiovascular limitations for
adjustment of workload. During this supervised rehabilitation program, the
development of new arrhythmias, symptoms that might suggest angina or the
continued inability of the patient to progress to an adequate level of exercise may
require physician review and examination of the patient. These physician services
would be separately reported with an appropriate level E/M service code.”

Since initial creation of this code, data from recent clinical trials now suggests that
supervision may also be provided in group settings.

We note that the proposed service is similar to the supervised exercise therapy component
of cardiac rehabilitation services as described in Section 1861 (eee) of the Social Security
Act. Cardiac Rehabilitation (CR) is a physician-supervised program that furnishes
physician-prescribed exercise, cardiac risk factor modification, psychosocial assessment,
and outcomes assessment. However, as described further below, for patients with PAD and
intermittent claudication, the provision of supervised exercise therapy does not require the
full set of CR interventions.



Description of Proposed Use of Service for Identified Medical Conditions in Target
Medicare Population and Medical Conditions for Which It Can Be Used

AHA, in collaboration with the American College of Cardiology (ACC), developed
recommendations for the treatment of PAD with supervised exercise therapy in 2005, and
updated the guidelines in 2011 based on evidence from further clinical trials. The
recommendations are:

1. A program of supervised exercise training is recommended as an initial treatment
modality for patients with intermittent claudication.

2. Supervised exercise training should be performed for a minimum of 30 to 45
minutes, in sessions performed at least 3 times per week for a minimum of 12
weeks. 13

Both of these recommendations meet the threshold for “Level of Evidence A: Data derived
from multiple randomized clinical trials or meta-analyses.”

Under the guidelines, initiation of supervised exercise therapy for PAD should be preceded
by an initial standard treadmill exercise test with 12-lead electrocardiographic monitoring
to evaluate any potential cardiovascular risk at the exercise level achieved in the sessions.14
Once cleared for supervised exercise therapy, a patient’s sessions are supervised by a
physician, physical therapist, nurse, or exercise physiologist.1>

Based on the evidence, the guidelines indicate that supervised exercise therapy for PAD is
effective by itself or in combination with other interventions. Otherinterventions
commonly offered to patients with claudication due to PAD include either use of a
claudication medication (cilostazol) or endovascular revascularization,1617 such as
percutaneous transluminal angioplasty!® and stenting.1?

Indications

Supervised exercise therapy is indicated for patients with documented peripheral artery
disease and claudication.

PAD may be documented via any guideline-based PAD noninvasive diagnostic test (rest
and/or exercise ankle-brachial index; toe-brachial index; duplex arterial ultrasound; or use
of advanced imaging (magnetic resonance or computed tomographic angiography).


http:and	stenting.19
http:sessions.14

Contraindications

PAD supervised exercise therapy is effective in individuals who are primarily limited by
ischemic claudication and is generally contraindicated in individuals who have co-
morbidities that would prohibit safe use of exercise. These contraindications include:

e (ritical limb ischemia, foot ulcers, or podiatric limitations
e Unstable angina

e Decompensated heart failure

e Uncontrolled cardiac arrhythmias

e Severe symptomatic valvular heart disease

e Hemodynamic instability at rest or in response to exercise
e Orthopedic or neurologic contraindications to exercise

Recommendation for a Clinically-Beneficial Application of Supervised Exercise Therapy for
the Target Medicare Population

Coverage of a specific PAD supervised exercise therapy benefit for patients with
intermittent claudication will allow health professionals to prescribe supervised exercise
therapy, with or without other claudication and cardiovascular risk reduction
interventions, as appropriate for the patient. The service would be reimbursable for all
appropriate providers under the AHA guidelines, including physicians, physical therapists,
nurses, or exercise physiologists.

Compilation of Supporting Medical and Scientific Evidence for Medical Benefits

The evidence review submitted in conjunction with this NCD request provides an extensive
overview of the peer reviewed literature that has evaluated the efficacy, risk and cost-
effectiveness of supervised exercise therapy for PAD patients with intermittent
claudication. Detailed descriptions of relevant trials and their findings, as well as full
references, can be found in that review. This section briefly summarizes the evidence of
those articles on supervised exercise therapy’s general effectiveness, its effectiveness in
comparison to unsupervised exercise therapy, its effectiveness compared to or in
conjunction with non-exercise interventions, and the cost effectiveness of PAD supervised
exercise therapy.

Effectiveness of Supervised Exercise Therapy

Many researchers have sought to address the efficacy of supervised exercise therapy
compared to other treatment strategies for PAD (e.g., claudication pharmacotherapy or



revascularization) by evaluating standard functional status (treadmill outcomes) and
quality of life (patient-focused outcomes) in well-designed prospective randomized clinical
trials. These trials have offered convincing evidence that PAD supervised exercise therapy
improves both objective functional capacity (maximal and pain-free walking) and
subjective claudication symptoms and thus represents an effective PAD claudication
treatment.20.21,22,23,2425 However, behavioral treatments (in contrast to pharmacologic
trials), including those that utilize exercise to promote health, are often characterized by
limited sample sizes. Thus, several meta-analyses have been completed in order to better
define the therapeutic effect and predictors of benefit. These meta-analyses have
universally demonstrated that supervised exercise therapy is an effective treatment to
improve effort-induced limb symptoms in patients with PAD, and may offer a doubling or
tripling of pain free or maximal walking.26:27,28,29,30

The results of these meta-analyses confirm that PAD supervised exercise therapy is an
effective and safe treatment strategy for individuals with intermittent claudication. These
data are robust and clarify that the supervised exercise functional benefit for individuals
with claudication is likely comparable in magnitude to that provided by any
revascularization (endovascular or surgical) treatments.

Figure 1: Effect of exercise on pain-free walking time in peripheral artery disease (PAD)31
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Left, Efficacy of a home-based exercise program. Adapted from McDermott et al.*?

Right, Supervised exercise training improved pain-free walking time more than stenting or medical

therapy alone in patients with aorto-iliac disease. Adapted from Murphy et al.??



Supervised Exercise Therapy Compared to Unsupervised Exercise Therapy

PAD supervised exercise therapy merits full CMS coverage due to its proven efficacy, safety
and cost-effectiveness. Efficacy and safety are maximized when this treatment is offered in
a supervised setting (e.g., cardiac rehabilitation or physical therapy facility). Our request is
not intended to cover performance of exercise in unsupervised settings (e.g. gym, club or
home environment), as: (a) these sites are less effective than what has been achieved in
supervised settings; and (b) unsupervised environments do not offer patients access to the
additional support provided in supervised settings that has been shown to improve patient
outcomes (e.g., encouragement and positive feedback from providers, smoking cessation,
blood pressure monitoring, and gait/balance evaluations). As well, the data supporting
supervised rehabilitations is more extensive.34353637.38 [ndeed, exercise performed in a
supervised setting is likely most effective as this clinical environment permits a more
aggressive increase in workload because of the supervision, additional encouragement,
coaching, advice for continuation of efforts at home and measurement of the improvement,
thus providing a “positive feedback environment” in which patients who experienced pain
can alternatively be supported to experience success.

Supervised Exercise Therapy Compared to, or Provided with, Non-Exercise Interventions
for Intermittent Claudication

Multiple clinical trials have evaluated the benefits of supervised exercise therapy either in
comparison to pharmacological, endovascular or surgical claudication treatments, or in
combination with those treatments. All recent high-quality prospective comparative
effectiveness randomized clinical trials have consistently demonstrated either equivalence
or superiority of supervised exercise therapy as compared with revascularization, at lower
risk and lower cost.394041 Further, most contemporary data demonstrate that supervised
exercise therapy, as an initial strategy of care, provides an excellent therapeutic response
such that invasive procedures may not be required for most patients.#243 If claudication
symptoms do not improve with supervised exercise therapy sufficient to eliminate the
disability, other treatment methods can be then used as appropriate. This staged approach
applies the most effective, lowest-risk and lowest-cost treatment first, and is core to
American Heart Association evidence-based clinical practice guidelines. The literature also
demonstrates that for some patients, there is major incremental value to providing
supervised exercised therapy in combination with other therapeutic strategies (i.e.,
exercise with pharmacotherapy or exercise with revascularization).#44546 This provides an
additional and powerful rationale to create a coverage benefit that should be universally
available to all individuals with claudication.



Cost-Effectiveness of Supervised Exercise Therapy

Comparative effectiveness studies find supervised exercise therapy to be as effective or
more effective in improving quality of life and more cost-effective than other interventions
commonly offered to patients with PAD such as endovascular revascularization,*7.48
including percutaneous transluminal angioplasty or primary angioplasty*® and stenting.>°
These results have been replicated in other studies from the U.S. and the U.K.515253 The
Inter-Society Consensus for the Management of Peripheral Arterial Disease (comprised of
experts from 16 countries) determined from a literature review that supervised exercise
therapy had a cost-effectiveness ratio ranging from $20,000-$40,000 per life year gained
and was recommended as a first line therapy.>*

Magnitude of Medical Benefit for Target Medicare Population
The prevalence of peripheral artery disease increases with age for both men and women,
and is known to increase after age 65 years, affecting a significant portion of Medicare

beneficiaries. PAD also disproportionately affects African-Americans, independent of other
risk factor and social determinates of cardiovascular health.

Figure 2. Ethnic-specific prevalence of peripheral arterial disease in men.>>
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Figure 3: Ethnic-specific prevalence of peripheral arterial disease in women.>¢
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As shown, PAD affects an estimated 12-20% of adults aged 60 and older.>758 The
prevalence for those 65 and older is higher, based on the trends in the figures above.
Therefore, a conservative estimate using the lowest 12% prevalence figure for a slightly
younger cohort of adults yields 6.7 million beneficiaries with PAD. Approximately 10% of
patients with PAD experience intermittent claudication,>® meaning that approximately
670,000 Medicare beneficiaries would potentially be eligible for the proposed benefit.

Reasoning for How Coverage of Supervised Exercise Therapy Will Help Improve
Medical Benefit to the Target Population

Despite the effectiveness and safety of PAD supervised exercise therapy, there is currently
no Medicare reimbursement for the service, leaving providers who care for Medicare
beneficiaries with intermittent claudication from PAD with an artificially limited number of
treatment modalities at their disposal. Should CMS elect to expand coverage to supervised
exercise therapy for PAD patients, evidence demonstrates the Medicare population would
stand to benefit considerably. Supervised exercise therapy improves PAD patients’ quality
of life and clinical outcomes and is cost-effective and safe in comparison to other Medicare
covered treatments. Therefore, the evidence supports the use and availability of supervised
exercise therapy as a primary claudication treatment strategy, and as an efficient use of
limited health economic resources.


http:women.56

References

1 GA Carmona, Hoffmeyer P, Herrmann FR, Vacuher J, Tschopp O, Lacraz A, Vischer UM. Major Lower Limb
Amputations in the Elderly Observed Over Ten Years: The Role of Diabetes and Peripheral Arterial Disease.
Diabetes & Metabolism. Volume 31, Issue, 5. Nov. 2005. 449-454.

2 Steg PG, Bhatt DL, Wilson PW, D'Agostino R Sr, Ohman EM, Réther J, Liau CS, Hirsch AT, Mas JL, Ikeda Y, Pencina
MJ, Goto S; REACH Registry Investigators. One-year cardiovascular event rates in outpatients with
atherothrombosis. JAMA. 2007 Mar 21;297(11):1197-206.

3 Alberts MJ%, Bhatt DL, Mas JL, Ohman EM, Hirsch AT, Réther J, Salette G, Goto S, Smith SC Jr, Liau CS, Wilson PW,
Steg PG; REduction of Atherothrombosis for Continued Health Registry Investigators. Three-year follow-up and
event rates in the international REduction of Atherothrombosis for Continued Health Registry. Eur Heart J. 2009
Oct;30(19):2318-26. doi: 10.1093/eurheartj/ehp355.

4 Ostchega Y, Paulose-Ram R, Dillon CF, Gu Q, Hughes JP. Prevalence of peripheral arterial disease and risk factors
in people aged 60 and older: data from the National Health and Nutrition Examination Survey 1999-2004.JAm
Geriatr Soc. 2007;55:583-589.

5 Anderson JL, Halperin JL, Albert NM, Bozkurt B, Brindis RG, Curtis LH, DeMets D, Guyton RA, Hochman JS, Kovacs
RJ, Ohman EM, Pressler SJ, Sellke FW and Win-Kuang Shen. (2013) Management of Patients With Peripheral Artery
Disease. Circulation, 127:1425-1443.

6 Gardner AW, Katzel LI, Sorkin JD, Killewich LA, Ryan A, Flinn WR, Goldberg AP. Improved functional outcomes
following exercise rehabilitation in patients with intermittent claudication. Journal of Gerontology. 2000
Oct;55(10):M570- M577.

7 Gardner AW, Katzel LI, Sorkin JD, Bradham DD, Hochberg MC, Flinn WR, Goldberg AP. Exercise rehabilitation
improves functional outcomes and peripheral circulation in patients with intermittent claudication: A randomized
controlled trial. Journal of the American Geriatric Society. 2011 Jun;49(6):755-762.

8 Gardner A, Kaztle Li, Sorkin JD, Goldberg AP. Effects of long-term exercise rehabilitation on claudication distances
in patients with peripheral arterial disease: A randomized controlled trial. Journal of Cardiopulmonary
Rehabilitation. 2002 May/Jun;22(3):192-198.

% Gardner AW, Montgomery PS, Parker DE. Optimal exercise program length for patients with claudication. Journal
of Vascular Surgery. 2012 May;55(5):1346-1354.

10 Hiatt WE, Regensteiner JG, Hargarten ME, Wolfel EE, Brass EP. Benefit of exercise conditioning for patients with
peripheral artery disease. Circulation. 1990 Feb;81(2):602-609.

11 Hodges LD, Sandercock GRH, Das SK, Brodie DA. Randomized controlled trial of supervised exercise to evaluate
changes in cardiac function in patients with peripheral atherosclerotic disease. Clinical Physiology and Functional
Imaging. 2008 Jan;28(1):32-37.

12 Keo HH, Grob E, Guggisberg F, Widmer J, Baumgartner I, Schmid JP, Kalka C, Saner H. Long-term effects of
supervised exercise training on walking capacity and quality of life in patients with intermittent claudication. Vasa-
Journal of Vascular Diseases. 2008;37(3):250-256.

3 Hirsch, A. T., Haskal, Z. J., Hertzer, N. R., Bakal, C. W., Creager, M. A., Halperin, J. L., ... & Rosenfield, K. A. (2006).
ACC/AHA 2005 Guidelines for the Management of Patients With Peripheral Arterial Disease (Lower Extremity,
Renal, Mesenteric, and Abdominal Aortic): A Collaborative Report from the American Association for Vascular
Surgery/Society for Vascular Surgery, Society for Cardiovascular Angiography and Interventions, Society for
Vascular Medicine and Biology, Society of Interventional Radiology, and the ACC/AHA Task Force on Practice
Guidelines (Writing Committee to Develop Guidelines for the Management of .... Journal of the American College
of Cardiology, 47(6), e467.

14 Hirsch, et al. Ibid.

15 Hirsch, et al. Ibid.



16 O’Brien-Irr M, Harris LM, Dosluoglu HH, Dryjski MJ. Endovascular intervention for treatment of claudication: Is it
cost-effective? Annals of Vascular Surgery. 2010 Aug;24(6):833-840.

17 Spronk S, Bosch JL, den Hoed PT, Veen HF, Pattynama PM, Hunink MG. Cost-effectiveness of endovascular
revascularization compared to supervised hospital-based exercise training in patients with intermittent
claudication: A randomized controlled trial. Journal of Vascular Surgery. 2008 Dec;48(6):1472-80.

18 Treesak C, Kasemsup V, Treat-Jacobson D, Nyman JA, Hirsch AT. Cost-effectiveness of exercise training to
improve claudication symptoms in patients with peripheral arterial disease. Vascular Medicine. 2004; 9(4):279-285.
19 Reynolds MR, Apruzzese P, Galper BZ, Murphy TP, Hirsch AT, Cutlip DE, Mohler ER, Regensteiner JG, Cohen D).
Cost-effectiveness of supervised exercise, stenting, and optimal medical care for claudication: Results from the
Claudication: Exercise versus endoluminal revascularization (CLEVER) trial. Journal of the American Heart
Association. 2014 Nov;3(6):e001233.

20 Clifford PC, Davies PW, Hayne JA, Baird RN. Intermittent claudication: Is a supervised exercise class worthwhile?
British Medical Journal. 1980 Jun;280(6230):1503-1505.

21 Franz RW, Garwick T, Haldeman K. Initial results of a 12-week, institution-based, supervised exercise
rehabilitation program for the management of peripheral arterial disease. Vascular. 2010 Dec;18(6):325-335.

22 Regensteiner JG, Steiner JF, Hiatt WR. Exercise training improves functional status in patients with peripheral
arterial disease. Journal of Vascular Surgery. 1996;23(1):104-115.

23 McDermott MM, Ades P, Guralnik JM, Dyer A, Ferrucci L, Liu K, Nelson M, Lloyd-Jones D, Van Horn L, Garside D,
Kibbe M, Domanchuk K, Stein JH, Liao Y, Tao H, Green D, Pearce WH, Schneider JR, McPherson D, Laing ST,
McCarthy WJ, Shroff A, Criqui MH. Treadmill exercise and resistance training in patients with peripheral arterial
disease with and without intermittent claudication: A randomized controlled trial. Journal of the American Medical
Association. 2009 Jan;301(2):165-174.

24 Gibellini R, Fanello M, Bardile AF, Salerno M, Alio T. Exercise training in intermittent claudication. International
Angiology. 2000 Mar;19(1):8-13.

25 Gardner AW, Katzel LI, Sorkin JD, Killewich LA, Ryan A, Flinn WR, Goldberg AP. Improved functional outcomes
following exercise rehabilitation in patients with intermittent claudication. Journal of Gerontology. 2000
Oct;55(10):M570- M577.

26 Jones WS, Schmit KM, Vemulapalli S, Subherwal S, Patel MR, Hasselblad V, Heidenfelder BL, Chobot MM, Posey
R, Wing L, Sanders GD, Dolor RJ. Treatment Strategies for Patients With Peripheral Artery Disease. Comparative
Effectiveness Review No. 118. AHRQ Publication No. 13-EHC090-EF. Rockville, MD: Agency for Healthcare Research
and Quality; May 2013. Available at: www.effectivehealthcare.ahrg.gov/reports/final.cfm.

27 Gardner AW, Poehlman ET. Exercise rehabilitation programs for the treatment of claudication pain. A meta-
analysis. Journal of the American Medical Association. 1995 Sep;274(12):975-80.

28 Gommans LNM, Fokkenrood HJP, Van Dalen HCW, Scheltinga MRM, Teijink JAW, Peters RIG. Safety of
supervised exercise therapy in patients with intermittent claudication. Journal of Vascular Surgery. 2015

2% Radack K, Wyderski RJ. Conservative management of intermittent claudication. Annals of Internal Medicine.
1990 Jul;113(2):135-146.

30 Leng GC, Fowler B, Ernst E. Exercise for intermittent claudication. The Cochrane Database of Systematic Reviews.
2000;Issue 2:CD000990.

31 Bonaca MP and Creager MA. Pharmacological Treatment and Current Management of Peripheral Artery
Disease. Circulation Research. April 24, 2015. Vol. 116 no. 9; 1579-1598.

32 McDermott MM, Guralnik LK, Criqui MH, Spring B, Tian L, Domanchuk K, Ferrucci L, Lloyd-Jones D, Kibbe M, Tao
H, Zhao L, Liao Y, Rejeski WJ. Home-based Walking Exercise Intervention in Peripheral Artery Disease: A
Randomized Clinical Trial. JAMA. 2013;310:57-65. doi: 10.1001/jama.2013.7231

33 Murphy TP, Cutlip DE, Regensteiner JG, et al. CLEVER Study Investigators. Supervised Exercise Versus Primary
Stenting for Claudication Resulting from Aortoiliac Peripheral Artery Disease: Six-Month Outcomes from the

10


www.effectivehealthcare.ahrq.gov/reports/final.cfm

Claudication: Exercise Versus Endoluminal Revascularization (CLEVER) Study. Circulation. 2012; 125:130-139. doi:
10.1161/CIRCULATIONAHA.111.075770.

34 Williams LR, Ekers MA, Collins PS, Lee JF. Vascular rehabilitation: Benefits of a structured exercise/risk
modification program. Journal of Vascular Surgery. 1991 Sep;14(3):320-326.

35 Cheetham DR, Burgess L, Ellis M, Williams A, Greenhalgh RM, Davies AH. Does supervised exercise offer adjuvant
benefit over exercise advice alone for the treatment of intermittent claudication? A randomized trial. European
Journal of Vascular and Endovascular Surgery. 2004 Jan;27(1):17-23.

36 Nicolai SPA, Teijink JAW, Prins MH. Multicenter randomized clinical trial of supervised exercise therapy with or
without feedback versus walking advice for intermittent claudication. Journal of Vascular Surgery. 2010
Aug;52(2):348-355.

37 stewart KR, Hiatt WR, Regensteiner JG, Hirsch AT. Medical progress: Exercise training for claudication. New
England Journal of Medicine. 2002 Dec;347:1941-1951.

38 Jones WS, et al. Ibid.

39 Vemulapalli S, Dolor RJ, Hasselblad V, Subherwal S, Schmit KM, Heidenfelder BL, Patel MR, Schuyler Jones W.
Comparative effectiveness of medical therapy, supervised exercise, and revascularization for patients with
intermittent claudication: A network meta-analysis. Clinical Cardiology. 2015 Jun;38(6):378-386.

40 Bronas UG, Hirsch AT, Murphy T, Badenhop D, Collins TC, Ehrman JK, Ershow AG, Lewis B, Treat-Jacobson DJ,
Walsh EM, Oldenburg N, Regensteiner JG. Design of the multicenter standardized supervised exercise training
intervention for the ‘CLaudication: Exercise vs. endoluminal revascularization (CLEVER) study.” Vascular Medicine.
2009;14(4):313-321.

41 Murphy TP, Hirsch AT, Ricotta JJ, Cutlip DE, Mohler E, Regensteiner JG, Comerota AJ, Cohen DJ. Journal of
Vascular Surgery. The claudication: Exercise vs. endouminal revascularization (CLEVER) study: Rationale and
methods. 2008 Jun;47(6):1356-1363.

42 Fakhry F, Rouwet EV, den Hoed PT, Hunink MG, Spronk S. Long-term clinical effectiveness of supervised exercise
therapy versus endovascular revascularization for intermittent claudication from a randomized clinical trial. British
Journal of Surgery. 2013 Aug;100(9):1164-71.

43 Murphy TP, Cutlip DE, Regensteiner JG, Mohler ER, Cohen DJ, Reynolds MR, Massaro JM, Lewis BA, Cerezo J,
Oldenburg NC, Thum CC, Jaff MR, , Comerota AJ, Steffes MW, Abrahamsen IH , Goldenberg S, Hirsch AT.
Supervised exercise, stent revascularization, or medical therapy for claudication due to auroiliac peripheral artery
disease: The CLEVER study. Journal of the American College of Cardiology. 2015 Mar; 65(10):999-1009.

4 Frans FA, Bipat S, Reekers JA, Legemate DA, Koelemay MJ. Systematic review of exercise training or
percutaneous transluminal angioplasty for intermittent claudication. British Journal of Surgery. 2012 Jan;99(1):16-
28.

4 Fakhry F, Spronk S, van der Laan L, Wever JJ, Teijink JA, Hoffmann WH, Smits TM, van Brussel JP, Stultiens GN,
Derom A, den Hoed PT, Ho GH, van Dijik LC, Verhofstad N, Orsini M, van Petersen A, Woltman K, Hulst I, van
Sambeek MR, Rizopoulos D, Rouwet EV, Hunink MG. Endovascular revascularization and supervised exercise for
peripheral artery disease and intermittent claudication: A randomized clinical trial. Journal of the American
Medical Association. 2015 Nov;314(18):1936-44.

46 Mazari FAK, Gulati S, Rahman MNA, Lee HLD, Mehta TA, McCollum PT, Chetter IC. Early outcomes from a
randomized, controlled trial of supervised exercise, angioplasty, and combined therapy in intermittent
claudication. Annals of Vascular Surgery. 2010 Jan;24(1):69-79.

47 O’Brien-Irr M, et al. Ibid.

48 Spronk S, et al. Ibid.

4 Treesak C, et al. Ibid.

50 Reynolds MR, et al. Ibid.

11



51 Lowensteyn |, Coupal L, Zowall H, Grover SA. The cost-effectiveness of exercise training for the primary and
secondary prevention of cardiovascular disease. Journal of Cardiopulmonary Rehabilitation. 2000 May;20(3):147-
155.

52 Bermingham SL, Sparrow K, Mullis R, Fox M, Shearman C, Bradbury A, Michaels J. The cost-effectiveness of
supervised exercise for the treatment of intermittent claudication. European Journal of Vascular and Endovascular
Surgery. 2013 Dec;46(6):707-714.

53 Lee HLD, Mehta T, Ray B, Heng MST, McCollum PT, Chetter IC. A non-randomised controlled trial of the clinical
and cost effectiveness of a supervised exercise programme for claudication. European Journal of Vascular and
Endovascular Surgery. 2007 Feb;33(2):202-207.

54 Norgren L, Hiatt WR, Dormandy JA, Nehler MR, Harris KA, Fowkes FG. Inter-Society Consensus for the
Management of Peripheral Arterial Disease (TASC Il). Journal of Vascular Surgery. 2007;45(suppl S):S5-S67.

55 Allison et al, “Ethnic-Specific Prevalence of Peripheral Arterial Disease in the United States” Am J Prev Med
2007;32(4):328 —333.

%6 Allison et al. Ibid.

57 Centers for Disease Control and Prevention. Peripheral Arterial Disease in the Legs Fact Sheet.
http://www.cdc.gov/dhdsp/data statistics/fact sheets/docs/fs pad.pdf

8 Ostchega Y, et al. Ibid.

59 Mozaffarian et al., “Heart Disease and Stroke Statistics—2016 Update A Report From the American Heart
Association” (Circulation. 2015;132:000-000).

12


http://www.cdc.gov/dhdsp/data_statistics/fact_sheets/docs/fs_pad.pdf



