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Learning Objectives

Recognize PAD as a common vascular disease that is
associated with functional impairment and increased
risk of major cardiovascular events and amputation.

Review the diagnostic approach to PAD: history and
physical examination, the ankle-brachial index (ABI),
and when and which additional diagnostic testing is
recommended.

=
Review medical therapy for the patient with PAD. v American

Associations




2016 AHA/ACC Guideline

on the Management of Patients With
Lower Extremity Peripheral Artery Disease

Developed in collaboration with the American Association of Cardiovascular and Pulmonary Rehabilitation,
Inter-Society Consensus for the Management of Peripheral Arterial Disease, Society for Cardiovascular
Angiography and Interventions, Society for Clinical Vascular Surgery, Society of Interventional Radiology,
Society for Vascular Medicine, Society for Vascular Nursing, and Vascular and Endovascular Surgery Society
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Why These Guidelines?

Concept 1: PAD is a Highly Prevalent Disease
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Prevalence varies depending on
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 NHANES! U.S. general population: o] ! }
14.5% of individuals age 70+ have PAD e

Age Group

* GetABI?: 21% prevalence of PAD in

German ambulatorv care population Per 2016 AHA Heart Disease and Stroke
Y POP Statistical Update

age 65+

PAD Effects ~ 8.5 Million

 PARTNERS3: 29% prevalence of PAD in Americans Ages 40+

at risk U.S. ambulatory care population
— Age 70+ years

—  Ages 50—69 with diabetes or tobacco use history d
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6 Figure and 1Selvin, E. et al. Circulation 2004,110:738. 2Diehm C, et al. Circulation 2009; 120:2053. 3Hirsch AT, et al. JAMA. 2001,;286;1317. “Fowkes FG, et al. Lancet 2013;382:1329.



Why These Guidelines?

Concept 2: PAD is a High CV Risk, High Mortality Condition
San Diego Population Study:

PAD Increases Risk of Death Get ABI:
3x#® All Cause Mortality PAD Predicts CV Events Regardless of Symptoms
~6x® CV Related |V|0rta|ity Diehm C, et al. German Epidemiological Trial on ABI Study Group. C/rcu/at/on 2009,
Criqui MH et al. N Engl J Med. 1992;326:386. 120:2053.
ABI Collaboration: 1] “‘“\«\H'\;
For each Framingham Risk Category, § \_\-—x_“
ABI <0.91 doubles = e
CV event & death rate | —
ABI Collaboration. JAMA 2008;300:197. bl e

REACH Registry:
~1 in 5 PAD patients has Ml, Stroke,

CV hospitalization or dies of CV cause each year
Steg PG, et al. REACH Registry. JAMA 2007.




Why These Guidelines?

Concept 3: PAD is a Morbid Disease

* PAD a major risk factor for lower extremity amputation
— < 5% at 5 years among stable patients with claudication?!

— However, risk increases dramatically among those with critical limb ischemia
(as high as 30-40%/year)?

QoL impairment of PAD more severe than CHF or recent MI:

* Functional impairment is common, even among patients with
atypical leg symptoms*”

— Decreased walking distance
— Decreased walking velocity

* Patients with PAD are at increased risk of depressions°

1Weitz Jl et al. Circulation. 1996;94:3026. “2Hirsch AT, et al. ACC/AHA Guidelines. Critical limb ischemia 2.6.3. 3Schneider R et al. Ann Vasc Surg. 1993,;7:419. 4’McDermott MM et al. Ann Intern Med. 2002,;136:873.
8 Circulation. 2000;101:1007. JAMA. 2001;286:13 J Gen Intern Med 1999;14:173. SArseven A, et al. Vasc Med. 2001,6:229. °Mcdermott MM, et al. JAHA. 2016;5:e0029589.



ACC/AHA Practice Guidelines

ACC/AHA 2005 Practice 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
Patients With Peripheral Arterial Disease)

Endorsed by the American Association of Cardiovascular and Pulmonary Rehabilitation;

National Heart, Lung, and Blood Institute; Society for Vascular Nursing; TransAtlantic
Inter-Society Consensus; and Vascular Disease Foundation

WRITING COMMITTEE MEMBERS
Alan T. Hirsch, MD, FACC, FAHA, Chair; Ziv J. Haskal, MD, FAHA, FSIR, Co-Chair;
Norman R. Hertzer, MD, FACS, Co-Chair; Curtis W. Bakal, MD, MPH, FAHA, FSIR;
Mark A. Creager, MD, FACC, FAHA, Jonathan L. Halperin, MD, FACC, FAHAT,

Loren F. Hiratzka, MD, FACC, FAHA, FACS; William R.C. Murphy, MD, FACC, FACS;
Jeffrey W. Olin, DO, FACC; Jules B. Puschett, MD, FAHA; Kenneth A. Rosenfield, MD, FACC;
David Sacks, MD, FACR, FSIR{; James C. Stanley, MD, FACS§; Lloyd M. Taylor, Jr, MD, FACS§;
Christopher J. White, MD, FACC, FAHA, FESC, FSCAIY; John White, MD, FACS§;
Rodney A. White, MD, FACS§

TASK FORCE MEMBERS
Elliott M. Antman, MD, FACC, FAHA, Chair; Sidney C. Smith, Jr, MD, FACC, FAHA, Vice-Chair,
Cynthia D. Adams, MSN, APRN-BC, FAHA; Jeffrey L. Anderson, MD, FACC, FAHA,
David P. Faxan, MD, FACC, FAHA**; Valentin Fuster, MD, PhD, FACC, FAHA  FESC**
Raymond J. Gibbons, MD, FACC, FAHA{1; Jonathan L. Halperin, MD, FACC, FAHA;
Loren F. Hiratzka, MD, FACC, FAHA, ACS**; Sharon A. Hunt, MD, FACC, FAHA;

Alice K. Jacobs, MD, FACC, FAHA; Rick Nishimura, MD, FACC, FAHA;
Joseph P. Omato, MD, FACC, FAHA; Richard L. Page, MD, FACC, FAHA;
Barbara Riegel. DNSc, RN, FAHA

9 Hirsch AT, et al. 2005 ACC/AHA PAD Guideline. Circulation. 2006;113:e463.

- First a Little History: 2005 “PAD” Guideline

2005 “PAD” guideline truly a noteworthy
publication

Groundbreaking interprofessional
collaboration

Covered all arterial disease below diaphragm

— PAD, AAA, peripheral aneurysms, renal/mesenteric
disease, FMD, femoral pseudoaneurysms

— 198 pages long, 1308 references

Achieved national impact in improving public
and health professional PAD awareness
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oundation and the American Heart Association, Inc

PRACTICE GUIDELINE

2011 ACCF/AHA Focused Update of the Guideline for the
Management of Patients With Peripheral Artery Disease

(Updating the 2005 Guideline)
A Report of the American College of Cardiology Foundation/
American Heart Association Task Force on Practice Guidelines
Developed in Collabaration With the Society for Cardiovascular Angiography and Interventions,
Society of Interventional Radiology, Society for Vascular Medicine, and Society for Vascular Surgery
2011 WRITING GROUP MEMBERS*
Thom W. Rooke, MD, FACC, Chairi; Alan T. Hirsch, MD, FACC, Vice Chair®;

Sanjay Misra, MD, Vice Chair*i; Anton N. Sidawy, MD, MPH, FACS, Vice Chair§;
Joshua A. Beckman, MD, FACC, FAHA*|: Laura K. Findeiss, MD%; Jafar Golzarian, MD1;
Heather L. Gornik, MD, FACC, FAHA*¥; Jonathan L. Halperin, MD, FACC, FAHA*];
Michael R. Jaff, DO, FACC*¥; Gregory L. Moneta, MD, FACST;

Jeffrey W. Olin, DO, FACC, FAHA*#; James C. Stanley, MD, FACS+;

Christopher J. White, MD, FACC, FAHA. FSCAT**#*; John V. White, MD, FACSt;

R. Eugene Zierler, MD, FACS}

2005 WRITING COMMITTEE MEMBERS
Alan T. Hirsch, MD, FACC, Chair; Ziv J. Haskal, MD. FAHA. FSIR. Co-Chair:

Norman R. Hertzer, MD, FACS, Co-Chair; Curtis W. Bakal, MD, MPH, FAHA:

Mark A. Creager, MD, FACC, FAHA: Jonathan L. Halperin, MD, FACC, FAHAS:

Loren F. Hiratzka, MD, FACC, FAHA, FACS: William R. C. Murphy, MD, FACC, FACS;
Jeffrey W. Olin, DO, FACC; Jules B. Puschett. MD. FAHA; Kenneth A. Rosenfield, MD, FACC;
David Sacks, MD, FSIR%: James C. Stanley, MD, FACS$: Lloyd M. Taylor. Jr. MD, FACSS:
Christopher J. White, MD, FACC, FAHA, FSCAI**; John V. White, MD, FACS§;
Rodney A. White, MD, FACS§

ACCF/AHA TASK FORCE MEMBERS
Alice K. Jacobs, MD, FACC, FAHA, Chair; Jeffrey L. Anderson, MD, FACC, FAHA, Chair-Elect

Nancy Albert, PhD, CCNS, CCRN, FAHA: Mark A. Creager, MD, FACC, FAHA;
Steven M. Ettinger, MD, FACC; Robert A. Guyton, MD, FACC;
Jonathan L. Halperin, MD, FACC, FAHA: Judith S. Hochman, MD, FACC, FAHA;
Frederick G. Kushner, MD, FACC, FAHA: E. Magnus Ohman, MD, FACC;
William Stevenson, MD, FACC, FAHA; Clyde W. Yancy, MD, FACC, FAHA

Focused on guideline areas with new
evidence since 2005

Provided new recommendations to
replace specific 2005 recs:

— ABI for PAD
PAD Med Rx: smoking cessation, anti-platelet,

anticoagulant therapies
— Revascularization for CLI
— Approach to AAA repair

Rooke TW, et al. 2011 ACCF/AHA PAD Guideline Focused Update. J Am Coll Cardiol. 2011,;58:2020.



2016 ACC/AHA Lower Extremity PAD Guideline

e Scope of document limited to atherosclerotic lower extremity PAD

* @oal: to provide a contemporary guideline for diagnosis and
management of patients with lower extremity PAD

* Supersedes the lower extremity PAD recommendations in the
2005 and 2011 guidelines

e Used updated ACC/AHA Guidelines Taskforce methodology for
evidence review, guideline writing and rating, voting, and peer
review

11 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



Guideline Writing Committee (GWC)

* Developed with attention to the interdisciplinary nature of PAD
care as well as Relationships with Industry (RWI)

— Rigorous RWI policy followed throughout documented development process

—  GWC members with relevant RWI did not vote on recommendations in any section in any
section in which their RWI applied

e Participants nominated from ACC/AHA and all collaborating
organizations

* Highly interdisciplinary GWC
— Vascular medicine, vascular surgery, IR, interventional cardiology, nursing, wound care,
vascular research, anesthesiology, exercise physiology, lay member

12 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



2016 AHA/ACC Lower Extremity
PAD Guideline Writing Committee

Marie D. Gerhard-Herman, MD, FACC, FAHA, Chair Heather L. Gornik, MD, FACC, FAHA, FSVM, Vice Chair
Coletta Barrett, RN Scott Kinlay, MBBS, PhD, FACC, FAHA, Judith G. Regensteiner, PhD, FAHA
FSVM, FSCAI
Neal R. Barshes, MD, MPH Andres Schanzer, MD
Robert A. Lookstein, MD, FAHA, FSIR
Matthew A. Corriere, MD, MS, FAHA Mehdi H. Shishehbor, DO, MPH, PhD,
Sanjay Misra, MD, FAHA, FSIR FACC, FAHA, FSCAI
Douglas E. Drachman, MD, FACC, FSCAI
Leila Mureebe, MD, MPH, RPVI Kerry J. Stewart, EdD, FAHA, MAACVPR
Lee A. Fleisher, MD, FACC, FAHA
Jeffrey W. Olin, DO, FACC, FAHA Diane Treat-Jacobson, PhD, RN, FAHA,
Francis Gerry R. Fowkes, MD, FAHA FSVM, FAAN
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Naomi M. Hamburg, MD, FACC, FAHA M. Eileen Walsh, PhD, APN, RN-BC, FAHA
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13 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. ] Am Coll Cardiol. 2017;69:e71.
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ACC/AHA Guidelines Methodology
What Has Changed?

* The look and format of the guideline — less text, .
evidence/summary tables required “KNOWLEDGE BYTES RATHER

THAN A TEXTBOOK”

* Scientific rigor has increased and an explicit review and analysis of
the evidence is required, published in online data supplement

 ALL Level of Evidence A, B, and C recommendations must have
references and supporting tables

15 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.
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Scope of the 2016 PAD Guideline

e Clinical Assessment for PAD

e Diagnostic Testing for the Patient With
Suspected Lower Extremity PAD
(Claudication or CLI)

e Screening for Atherosclerotic Disease in
Other Vascular Beds for the Patient With PAD

 Medical Therapy for the Patient With PAD
e Structured Exercise Therapy

 Minimizing Tissue Loss in Patients With PAD

¢TE® AMERICAN
i &1 §) COLLEGE of

¥ CARDIOLOGY

Revascularization for Claudication
Management of CLI

Management of Acute Limb
Ischemia

Longitudinal Follow-Up

Evidence Gaps and Future Research
Directions

Advocacy Priorities

z

American
Heart
Association:

Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



CLASS (STRENGTH) OF RECOMMENDATION

Clinical Practice -
Guidelines

Suggested phrases for writing recommendations: LEVEL B-R (Randomized)
= |s reasonable

= Can be useful/effective/beneficial

= Comparative-Effectiveness Phrasest:
a SS O © Treatment/strategy A is probably recommended/indicated in
preference to treatment B
© Itis reasonable to choose treatment A LEVEL B-NR (Nonrandomized)

Recommendation & e
Level of Evidence

LEVEL (QUALITY) OF EVIDENCE}

(Generally, LOE A or B use aniy)

CLASS lll: Harm (STRONG) Risk > Benefit

17 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017,;69:e71.



Class (Strength) of Recommendation
Magnitude of Benefit in Relation to Risk

Class | (Strong): Benefit >>> Risk
Is recommended, should be performed/administered

Class lla (Moderate): Benefit >> Risk
Is reasonable, can be useful/effective/beneficial

Class lIb (Weak): Benefit > Risk

May/might be reasonable, usefulness/effectiveness is
unknown/uncertain/not well established

Class lll: No Benefit (Moderate): Benefit = Risk
Is not recommended, is not useful/effective

Class lll: Harm (Strong): Risk > Benefit
Potentially harmful, should not be performed or administered

18 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017,69:e71.



Level (Quality) of Evidence

Degree of Confidence in the Assessment

LEVEL A
* High-quality evidence from more than 1 RCT

* Meta-analyses of high-quality RCTs
1 or more RCTs corroborated by high-quality registry studies

LEVEL B-R (Randomized)

 Moderate-quality evidenceT from 1 or more RCTs
e Meta-analyses of moderate-quality RCTs

LEVEL B-NR (Nonrandomized)

* Moderate-quality evidence from 1 or more well-designed, well-executed
nonrandomized studies, observational studies, or registry studies

e Meta-analyses of such studies

19 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



Level (Quality) of Evidence

Degree of Confidence in the Assessment

C- LD (Limited Data)

Randomized or nonrandomized observational or registry studies with
limitations of design or execution

e Meta-analyses of such studies
* Physiological or mechanistic studies in human subjects

C-EO (Expert Opinion)

e Consensus of expert opinion, based on clinical experience

20 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



- 2016 ACC/AHA Lower Extremity PAD Gwdellne
Clmlcal Assessment for PAD

* History and Physical Examination

* Ankle-Brachial Index (ABI)
* Physiological Testing (Vascular Lab)
* Anatomic Imaging Assessment

* Assessing PAD Patients for Disease in Other Vascular Beds

21 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



STEP #1:
Identify Patients at Increased Risk of PAD

Patients at Increased Risk of PAD
* Age 265 years

* Age 50-64 years, with risk factors for atherosclerosis
(e.q., diabetes mellitus, history of smoking, hyperlipidemia, hypertension)

or family history of PAD

* Age <50 years, with diabetes mellitus and 1 additional risk factor
for atherosclerosis

* |Individuals with known atherosclerotic disease in another vascular

bed (e.g., coronary, carotid, subclavian, renal, mesenteric artery stenosis, or AAA)

22 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



Recommendations:
History & Physical Examination

Recommendations

Patients at increased risk of PAD should undergo a comprehensive

medical history and a review of symptoms to assess for exertional

leg symptomes, including claudication or other walking impairment,
ischemic rest pain, and nonhealing wounds.

Patients at increased risk of PAD should undergo vascular
examination, including palpation of lower extremity pulses (e.g.,
femoral, popliteal, dorsalis pedis, and posterior tibial), auscultation
for femoral bruits, and inspection of the legs and feet.

23 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017,;69:e71.



Incorporate a Thorough
Vascular Examination

(f

Carotid Bruits

Abdominal
Aorta & Bruits
Bilateral Blood %

Pressures
Brachial Pulses

Femoral Pulses
T\ & Bruits

Radial Pulses

*Inter-arm blood pressure
gradient >15-20 mm Hg

suggests subclavian stenosis .
Popliteal Pulses

Take the socks off! Pulses

Inspect feet for ulcers

|
)ﬂ Posterior Tibial

Dorsalis Pedis Pulses
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Take the Socks Off! Inspect the Feet

oto from www.youtube.com/watch?v=0 OVILSTAAE

Allows for pedal pulse assessment

Assess for bony foot deformity, callous formation
that may predispose to ulcers, peripheral |
neuropathy

Assess for signs of tissue loss (e.g., wounds,
gangrene) or foot infection

Important to evaluate for suspected PAD and in
routine care of patients with established diagnosis
of PAD


http://www.youtube.com/watch?v=0_0VlLSTAAE

A Word About Pulses

* All clinicians should use the same grading system

* Grading system recommended by the
ACC/AHA PAD guidelines:

0 - Absent 2 - Normal

1 - Diminished 3 - Bounding

' Photo from www.angiologist.com

26 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017,;69:e71.


http://www.angiologist.com/

Physical Examination for PAD:
Summary of Evidence!-

* Presence of a non-healing LE wound should raise concern for possible CLI

* Presence of abnormal physical findings ANlikelihood of PAD

—  Any femoral/popliteal/DP/PT pulse abnormality (reduced/absent vs. normal)

—  Femoral bruit
—  Multiple abnormal physical findings further A\likelihood of PAD

e Entirely normal pulse exam and absence of femoral bruits Wlikelihood of PAD

e PT pulse assessment has higher SENS/SPEC for PAD than DP pulse assessment

—  DP congenitally absent in significant % of population

* Normal capillary refill and normal skin temperature cannot “rule out PAD”

27 IKhan NA, et al. JAMA. 2006;295:536. 2Cournot M, et al. J Vasc Surg. 2007;46:1215-21. 3Armstrong DWJ, et al. Can J Cardiol. 2010;26:€346.



Physical Examination for PAD:
Summary of Evidence!-

| Bottom line: physical examination is

| imperfect to diagnose PAD:

il ° Abnormal physical findings should be
confirmed with ABI/TBI

Ml « \Normal physical exam does not completely r/o
PAD if there is high clinical suspicion based on L&Al

- symptoms
* Normal capillary refill and normal skin temperature cannot “rule out PAD”

f PAD

28 Ikhan NA, et al. JAMA. 2006;295:536. Cournot M, et al. J Vasc Surg. 2007;46:1215-21. 3Armstrong DWJ, et al. Can J Cardiol. 2010,;26:e346.



STEP #2
Identify PAD “Red Flags”

History and/or Physical Examination Findings Suggestive of PAD

History Physical Examination
e Claudication  Abnormal lower extremity pulse
e Other non-joint-related examination
exertional lower extremity e Vascular bruit
symptoms

(not typical of claudication) * Nonhealing lower extremity wound

* Impaired walking function * Lower extremity gangrene

* Other suggestive lower extremity
physical findings

(e.qg., elevation pallor/dependent rubor)

* |schemic rest pain

29 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



Reminder: Classic Claudication Is the Exception
Rather than the Rule for Patients with PAD

N=1857 Patients
with ABI <0.9

—

= No Pain B
Classic Claudication:
Fatigue, discomfort, cramping, or
pain of vascular origin in the
muscles of the lower extremities
that is consistently induced by
exercise and consistently relieved
by rest (within 10 minutes)

m Atypical Leg Pain

m Classic Claudication

30 Hirsch, et al. PARTNERS Study. JAMA 1999, 286:1317



| The Resting ABI

y

31

STEP #3:

Left Arm:
Systoli 1T Al
P?‘:szllj(r:e i @ @‘ mmHg

Right Arm:

pressre | 11(20] g

Right Ankle:

Systolic Pressure

e o7) _(6]/8] e

Left Ankle:

Systolic Pressure

riva o7) 13116 g

Dorsali D li = iE

Pg;?: (ISI,DP) D @ @ mmHg ,{,:,’ Pgtrj?:(lsDP) [1 [ 3. [2 } mmHg
Right ABI equals Ratio of: i :

Higher of the Right Ankle Pressure (PT or DP) [ J‘_6J ‘ﬁ‘ mmHg . *
Higher Arm Pressure (right or left arm) @ @ mmHg @E @
Left ABI equals Ratio of:

Higher of the Left Ankle Pressure (PT or DP) [1 HS‘ ’6 } mmHg  _ ﬂ m B‘t
Higher Arm Pressure (right or left arm) @ @ mmHg = |

*The lower of these numbers is the patient's overall ABI. Overall ABI (lower ABI) = 037

ABI = Ankle systolic pressure

Brachial systolic pressure

Cornerstone of PAD diagnosis

Ankle and brachial systolic pressures in all extremities
taken using Doppler device

Supine position after 5+ minutes of rest

Higher brachial pressure is used as denominator for both
legs

Higher ankle pressure (DP or PT) is used as numerator for
the index leg

Segmental leg pressures and Doppler or
plethysmographic waveforms may be performed
concurrently to localize disease



Recommendations:
Resting ABI for Diagnosis of PAD

Recommendations
In patients with history or physical examination findings suggestive of PAD, the
resting ABI, with or without segmental pressures and waveforms, is
recommended to establish the diagnosis.

Resting ABI results should be reported as abnormal (ABI <0.90), borderline
(ABI 0.91-0.99), normal (1.00-1.40), or noncompressible (ABI >1.40).

In patients at increased risk of PAD but without history or physical examination
B-NR am . . .
findings suggestive of PAD, measurement of the resting ABI is reasonable.

lll: No _NR In patients not at increased risk of PAD and without history or physical
Benefit examination findings suggestive of PAD, the ABI is not recommended.

32 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



A Scientific Statement

Measurement and Interpretation of the
Ankle-Brachial Index
A Scientific Statement From the American Heart Association

ans, MD, PhD, FAHA. Chair: Michael H. Criqui. MD, MPH, FAHA. C
A A, Creager, MD, FAH

William R, Hiatt, MD, FAHA:
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he ankle-brachial index (ABI) is the ratio of the systolic
blood pressure (SBP) measured at the ankle to that mea
sured at the brach iery. Originally described by
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Rationale
The current lack
BI le:

oyansV, et al. Circulation. 2012;126:2890.

For More Detail
About the ABI

Measurement and Interpretation
of the Ankle-Brachial Index




- Diagnostic Testing for the Patient""--._.
- With Suspected Lower Extremity
PAD (Claudication or CLI)

Physiological Testing (Vascular Laboratory)




Recommendations: Physiological Testing

Recommendations

Patients with exertional non-joint-related leg symptoms and normal or

borderline resting ABI (>0.90 and <£1.40) should undergo exercise treadmill
ABI testing to evaluate for PAD.

In patients with PAD and an abnormal resting ABI (£0.90), exercise treadmill
ABI testing can be useful to objectively assess functional status.

35 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017,;69:e71.



Exercise ABI Testing

Resting ABls

Rest Post 5 10
R Ankle (DP): 77 0 45 4G
L Ankle (DP): 34 0 20 63
R Brachial: 161 176 138 131
R ABI: 0.48 0.00 0.33 0.35
L ABI: 0.5B 0.00 014 0.48

Exercise Pressures

—@— R Ankle (DP) —e— L Ankle (DP} —<— R Brachial

Right=0.48 Left=0.58

Immediate Post ABls

200 —

L

Right=0.00 Left=0.00

Patient walked full 5 minutes of protocol
but experienced moderately severe
bilateral “calf burning.”

150 T

“*—-\_\*

100 |

-
\
\

Systolic Pressure (mm/HG)

o
'—'._____,.-r
Eest Post 5 10 4 5 6 7 8 Q 10

Minutes




Critical Limb Ischemia (CLI)

A condition characterized by chronic (= 2 wk) ischemic rest pain,
nonhealing wound/ulcers, or gangrene in 1 or both legs attributable to
objectively proven arterial occlusive disease. The term CLI implies
chronicity and is to be distinguished from ALI.

 The diagnosis of CLI is a constellation of both symptoms and signs. Arterial
disease can be proved objectively with ABI, TBI, TcPO,, or skin perfusion
pressure. Supplementary parameters, such as absolute ankle and toe pressures
and pulse volume recordings, may also be used to assess for significant arterial
occlusive disease.

 However, a very low ABI or TBI does not necessarily mean the patient has CLI.

37 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



Toe-Brachial Index (TBI)

* Can be used to diagnose PAD with ABI > 1.4 or
partially noncompressible vessels

e Great toe pressure measured
using small digit cuff and a flow sensor

e Room must be warm to avoid vasoconstriction
* Digital vessels almost always compressible

 Compute ratio of toe pressure to brachial pressure

* Normal TBI > 0.7

38 Image from Bonham PA. Nursing. 2003,;33:54.



Partially Noncompressible Vessels

or Why ABI Is Flawed in Suspected CLI

73-year-old man with diabetes and multiple
bilateral leg wounds

Ankle-brachial indices
— Right ABI =0.73 (mild)
— Left ABI =0.90 (borderline)

BUT: PVR tracings don’t match pressures at all!
— Moderate-to-severe PAD bilaterally

Due to partially noncompressible vessels

Arterial duplex confirmed severe multi-vessel
occlusive disease




Recommendations: Physiological Testing

Recommendations

TBI should be measured to diagnose patients with suspected PAD when
the ABI is greater than 1.40.

In patients with normal (1.00-1.40) or borderline (0.91-0.99) ABI in the
setting of nonhealing wounds or gangrene, it is reasonable to diagnose CLI
by using TBI with waveforms, TcPO,, or SPP.

In patients with PAD with an abnormal ABI (<£0.90) or with
noncompressible arteries (ABl >1.40 and TBI £0.70) in the setting of
nonhealing wounds or gangrene, TBI with waveforms, TcPO,, or SPP can
be useful to evaluate local perfusion.

40 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



Diagnostic Testing for the Patient With Suspected
Lower Extremity PAD (Claudication or CLI)

Imaging for Anatomic Assessment

41



Anatomic Imaging Options for PAD

Duplex Ultrasound
+ Least expensive
+ No dye, noionizing radiation
= Labor intensive for complete studies
= Not a perfect road map
e Generally reserved for f/u

+ Angiographic projections

+ No ionizing radiation

= Requires high degree of expertise
= May overestimate % stenosis

= Pacemaker contraindication

= Stent drop-out

= Risk of gadolinium related
nephrogenic systemic fibrosis (GSF)

CT Angiography

+
+

Angiographic projections

Readily available at most institutions
Requires IV contrast

lonizing radiation exposure

Digital Subtraction Arteriography (DSA)

+
+

The gold standard

Efficient if intervention is definitely needed
Invasive

Requires IV contrast

lonizing radiation exposure

e

American
Heart
Associations



Recommendations:
Imaging for Anatomic Assessment

Recommendations

Duplex ultrasound, CTA, or MRA of the lower extremities is useful to
diagnose anatomic location and severity of stenosis for patients with
symptomatic PAD in whom revascularization is considered.

Invasive angiography is useful for patients with CLI in whom revascularization
is considered.

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

Ii: Invasive and noninvasive angiography (e.g., CTA, MRA) should not be
B-R . . : :
Harm performed for the anatomic assessment of patients with asymptomatic PAD.

GDMT: Guideline-Directed Management and Therapy

43 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



History and physical examination
suggestive of PAD without rest pain,

. Diagnostic Testing
- for Suspected PAD
- (not CLI)

Suspect CLI
(Figure 2)

v v A 4

Noncompressible arteries Normal ABI: 1.00-1.40 Abnormal ABI:
ABI: >1.40 Borderline ABI: 0.91-0.99 <0.90

Exertional non—joint
related leg symptoms -
Exercise ABI
(Class lla)

Yes—

Normal Abnormal
(>0.70) (=0.70)

_No.

Search for
alternative
diagnosis
(Table 5)

Abnormal Normal

Search for
alternative
diagnosis
(Table 5)

Lifestyle-limiting claudication +
despite GDMT, <
revascularization considered

ves No Do not perform invasive
| or noninvasive anatomic

Options

assessments for
asymptomatic patients
(Class Ill: Harm)

Anatomic assessment:
e Invasive angiography
(Class lla)

GDMT: Guideline-Directed Management and Therapy

44 Figure from: Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



History and physical examination

Diagnostic Testing i v, s
for Suspected CLI

Yes——No Search for alternative diagnosis
(Tables 5 and 6)

Non-compressible arteries Normal ABI: 1.00-1.40 _
[ ABI: >1.40 ] [ Borderline ABI: 0.91-0.99 J [Abnorma'AB'-SO-%J

v

. 4 )
Nonhealing wound Additional perfusion
or gangrene assessment, particularly
if ABI >0.70:
Normal Abnormal ! .
I Yes No e TBI with waveforms
(>0.70) (20.70)
e TCPO,*
< e Skin perfusion pressure*
Perfusion assessment: S h (Class lla) y
e TBI with waveformst aI?:rrr?ati\(/)er
e TcPO,* e Normal=-—Abnormal
e Skin perfusion pressure* Tagble 5
L (Class lla) ) ( )

Search for J_
alternative Normal--Abnormal
)

diagnosis (Table 6

45 Figure from: Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



IPARR
- o= Medical Therapy for

the Patient With PAD




Antiplatelet Agents

lla

C-EO

Recommendations
Antiplatelet therapy with aspirin alone (range 75—-325 mg per day) or clopidogrel
alone (75 mg per day) is recommended to reduce M, stroke, and vascular death
in patients with symptomatic PAD.

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

lib

B-R

In asymptomatic patients with borderline ABI (0.91-0.99), the usefulness of
antiplatelet therapy to reduce the risk of Ml, stroke, or vascular death is
uncertain.

lib

B-R

The effectiveness of dual-antiplatelet therapy (aspirin and clopidogrel) to reduce
the risk of cardiovascular ischemic events in patients with symptomatic PAD is
not well established.

lib

C-LD

Dual-antiplatelet therapy (aspirin and clopidogrel) may be reasonable to reduce
the risk of limb-related events in patients with symptomatic PAD after lower
extremity revascularization.

lib

The overall clinical benefit of vorapaxar added to existing antiplatelet therapy in
patients with symptomatic PAD is uncertain.




Oral Anticoagulation

COR LOE Recommendations
The usefulness of anticoagulation to improve patency after
lib B-R |lower extremity autogenous vein or prosthetic bypass is
uncertain.

Anticoagulation should not be used to reduce the risk of
cardiovascular ischemic events in patients with PAD.




Statin Agents

Recommendations

Treatment with a statin medication is indicated for all patients with PAD.

Antihypertensive Agents

Recommendations
Antihypertensive therapy should be administered to patients with
hypertension and PAD to reduce the risk of Ml, stroke, heart failure, and
cardiovascular death.

The use of angiotensin-converting enzyme inhibitors or angiotensin-receptor
blockers can be effective to reduce the risk of cardiovascular ischemic events
in patients with PAD.

Glycemic Control

LOE Recommendations
Management of diabetes mellitus in the patient with PAD should be
coordinated between members of the healthcare team.

C-EO

Glycemic control can be beneficial for patients with CLI to reduce limb-related

lla B-NR
outcomes.




Smoking Cessation

Recommendations

Patients with PAD who smoke cigarettes or use other forms
of tobacco should be advised at every visit to quit.

Patients with PAD who smoke cigarettes should be assisted
in developing a plan for quitting that includes
pharmacotherapy (i.e., varenicline, buproprion, and/or
nicotine replacement therapy) and/or referral to a smoking
cessation program.

Patients with PAD should avoid exposure to environmental

B-NR tobacco smoke at work, at home, and in public places.




Cilostazol, Pentoxifylline, and Chelation Therapy

Recommendations

Cilostazol

Cilostazol is an effective therapy to improve symptoms and
increase walking distance in patients with claudication.

Pentoxifylline

B-R Pentoxifylline is not effective for treatment of claudication.

Chelation Therapy

Chelation therapy (e.g., ethylenediaminetetraacetic acid) is
not beneficial for treatment of claudication.

Recommendation
B-complex vitamin supplementation to lower homocysteine
B-R levels for prevention of cardiovascular events in patients
with PAD is not recommended.




Minimizing Tissue Loss in Patients With PAD

Recommendations

Patients with PAD and diabetes mellitus should be
C-LD |counseled about self-foot examination and healthy foot

behaviors.
C-LD In patients with PAD, prompt diagnosis and treatment of
foot infection are recommended to avoid amputation.
In patients with PAD and signs of foot infection, prompt
lla C-LD |referral to an interdisciplinary care team (Table 8) can be

beneficial.

It is reasonable to counsel patients with PAD without
lla C-EO |diabetes mellitus about self-foot examination and healthy
foot behaviors.

Biannual foot examination by a clinician is reasonable for

lla e patients with PAD and diabetes mellitus.




Structured Exercise Therapy

Recommendations

In patients with claudication, a supervised exercise program is
recommended to improve functional status and QoL and to
reduce leg symptoms.

A supervised exercise program should be discussed as a
treatment option for claudication before possible
revascularization.

In patients with PAD, a structured community- or home-based
exercise program with behavioral change techniques can be
beneficial to improve walking ability and functional status.

In patients with claudication, alternative strategies of exercise
therapy, including upper-body ergometry, cycling, and pain-free
or low-intensity walking that avoids moderate-to-maximum
claudication while walking, can be beneficial to improve walking
ability and functional status.
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Screening for Atherosclerotic Disease
in Other Vascular Beds for the Patient With PAD

Subclavian Stenosis

LOE Recommendations

Patients with PAD should undergo noninvasive blood
SE 8 pressure measurement in both arms at least once during
the initial assessment.

e PAD is a risk factor for subclavian stenosis.!

* Inter-arm blood pressure difference of >15 to 20 mm Hg suggestive of
subclavian (or innominate) artery stenosis.

* |dentification of unequal blood pressures in the arms allows for more
accurate measurement of blood pressure in the treatment of hypertension
(e.g., blood pressure is taken at the arm with higher measurements).

* Inthe absence of symptoms (e.qg., arm claudication or symptoms of vertebral
artery steal), no further imaging or intervention is warranted.

55 1Shadman R, et al. J Am Coll Cardiol. 2004,44:618. Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



56

Screening for

Atherosclerotic Disease

in Other Vascular Beds for the Patient With PAD

Abdominal Aortic Aneurysm (AAA)

LOE Recommendations

A screening duplex ultrasound for AAA is reasonable in

B-
i patients with symptomatic PAD.

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

PAD demonstrated as a risk factor for AAA.

Recommendation refers to screening patients with
symptomatic PAD for AAA regardless of patient age, sex,
smoking history, or family history of AAA.

Recommendations for screening the general population with
these risk factors for AAA have been previously published.

Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



Screening for Atherosclerotic Disease
in Other Vascular Beds for the Patient With PAD

Prevalence of atherosclerosis in the coronary, carotid, and renal arteries higher in
patients with PAD than in those without PAD.

 However, intensive atherosclerosis risk factor modification in patients with PAD justified
regardless of the presence of disease in other arterial beds.

e Only justification for screening for disease in other arterial beds is if revascularization results
in a reduced risk of MlI, stroke, or death, and this has never been shown.

* Thus, no evidence to demonstrate that screening all patients with PAD for asymptomatic
atherosclerosis in other arterial beds improves clinical outcome.

* Intensive treatment of risk factors through GDMT is the principle method for preventing
adverse cardiovascular ischemic events from asymptomatic disease in other arterial beds.

57 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.
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PAD Evidence Gaps & Future Research Directions

e Basic science and translational studies to better understand the vascular biology
of endovascular therapies and bypass grafting and to develop new methods for
preventing restenosis after revascularization

* Determination of risk factors for progression from asymptomatic PAD to
symptomatic disease, including CLI

 RCTs to determine the value of using the ABI to identify asymptomatic patients
with PAD for therapies to reduce cardiovascular risk (e.g., antiplatelet agents,
statins, and other therapies)

e Advancement in PAD diagnostics

* Comparative-effectiveness studies to determine the optimal antiplatelet therapy
for prevention of cardiovascular and limb-related events in patients with PAD

* Development of additional medical therapies for claudication—an area of unmet
medical need with a currently limited research pipeline

59 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



PAD Evidence Gaps & Future Research Directions

e Studies to investigate the role of dietary intervention, in addition to statin therapy,
to improve outcome and modify the natural history of PAD

e Additional research to identify the best community- or home-based exercise
programs for patients with PAD to maximize functional status and improve Qol, as
well as the role of such exercise programs before or in addition to revascularization

 Development and validation of improved clinical classification systems for PAD that
incorporate symptoms, anatomic factors, and patient-specific risk factors and can
be used to predict clinical outcome and optimize treatment approach

—  Example: SVS WIfi limb classification system for CLI

 Comparative- and cost-effectiveness studies of the different endovascular
technologies for treatment of claudication and CLI

e Additional studies to demonstrate the impact of multisocietal registries on clinical
outcomes and appropriate use

60 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.
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Advocacy Priorities

1. Availability of the ABI as the initial diagnostic test to establish the

diagnosis of PAD in patients with history or physical examination findings
suggestive of PAD

2. Insuring access to supervised exercise programs for patients with PAD
— Exciting update: Medicare coverage issued 3.2.2017.

3. Incorporation of patient-centered outcomes into the process of
regulatory approval of new medical therapies and revascularization
technologies

— Not only safety and target-lesion patency but also patient-centered outcomes, such as
functional parameters and QoL which are so important for patients with PAD

62 Gerhard-Herman MD, et al. 2016 AHA/ACC PAD Guideline. Co-published: Circulation 2016 November 13, e-pub ahead of print. J Am Coll Cardiol. 2017;69:e71.



Summary: Scope of the 2016 PAD Guideline

Clinical Assessment for PAD * Minimizing Tissue Loss in Patients

Diagnostic Testing for the Patient With PAD
With Suspected Lower Extremity PAD e Revascularization for Claudication
(Claudication or CLI)

Screening for Atherosclerotic Disease
in Other Vascular Beds for the Patient

* Management of CLI

* Management of Acute Limb Ischemia

With PAD e Longitudinal Follow-Up

Medical Therapy for the Patient With * Evidence Gaps and Future Research
PAD Directions

Structured Exercise Therapy * Advocacy Priorities

e

_-L. 'r\“ AMERICAN American
: T] COLLEGE of Heart
Rds? CARDIOLOGY Associations
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