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Thank You Chronic Care Roundtable Partners
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Strategize on health equity with a focus 
on peripheral arterial disease and 
obesity.

Chronic Care Roundtable Theme
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Agenda
8:30am – 8:35am Welcome & Introductions 

John W. Kennedy, MD, Chief Medical Officer, AMGA; President AMGA 

Foundation

8:35 am – 9:05 am Keynote presentation 
Osama A. Ibrahim, MD, FACC, FSCAI, Interventional, Cardiovascular 
Medicine and Endovascular Medicine Specialist, Vanderbilt Tullahoma 
Harton Hospital; Physician Lead - Vascular Service Line; Director of Vascular 
Medicine; Director of The Vein Clinic, Cardiology and Vascular Associates, 
PLLC

9:05 am- 9:20 am Audience Q&A for Dr. Osama Ibrahim

9:20 am- 9:50 am Moderated panel discussion

 Kara Mayes, MD, FAAFP, Medical Director, Mercy Clinic Weight and 

Wellness

 W. Timothy Garvey, MD, MACE; University Professor; University of 

Alabama at Birmingham; Director, UAB Diabetes Research Center

9:55 am  – 10:00 am Closing remarks 
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Peripheral Arterial Disease (PAD) 
The New Cardiovascular Pandemic 

Osama A. Ibrahim, MD, FACC, FSCAI
Founder and President, Pinnacle Vascular Solutions (PVS)

Physician Lead - Vascular Service Line

Director of Vascular Medicine and Director of The Vein Clinic

Cardiology and Vascular Associates, LLC (CVA)

Vascular Disease Leadership Council, Healthcare Affairs Committee, and Heart 
PAC Executive Committee - American College of Cardiology (ACC)

Governmental Affairs Committee – Society of Cardiovascular Angiography and 
Interventions (SCAI)  
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Talk objectives

1- Define Peripheral Arterial Disease (PAD) and understand Non 
traumatic Amputation trends.

2- Understand the economic burden and challenges of 
diagnosis/management of PAD.

3- Health Disparities and Inequities within PAD Management and 
Amputation trends.
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Peripheral Artery Disease (PAD)
• Disease of arteries outside the heart and brain 

that can lead to loss of a limb and can be life 
threatening

• Manifestation of systemic atherosclerosis, 
characterized by narrowing and hardening of 
the arteries that supply blood to the legs and 
feet

• Narrowing of the vessels reduces flow of 
oxygen-rich blood to lower limbs and results in 
nerve and tissue injury

• Can lead to development of foot ulcers and 
gangrene

• Iliac, femoropopliteal, and infrapopliteal 
arteries are commonly affected

http://www.nhlbi.nih.gov/health/health-topics/topics/pad 
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Definition of PAD
• The presence of a stenosis or 

occlusion in the aorta or arteries of 
the limbs

• One of the three cardinal 
manifestations of atherosclerosis in 
addition to CAD and CVD

• Associated with an increased risk 
of cardiovascular and 
cerebrovascular events, including 
death, MI and stroke

PAD
36.9%

CAD

CVD

14.2%

9.5%

39.4%

Patients with one manifestation 
often have coexistent disease in other 

vascular beds1

CAD=coronary artery disease; CVD=cardiovascular disease; MI=myocardial infarction.
1. Bhatt DL et al, on behalf of the REACH Registry Investigators. JAMA 2006; 295(2): 180-189
2. Rooke T et al. 2011 ACCF/AHA focused update of the guideline for the management of patients with peripheral arterial disease (updating the 

2005 guideline): a report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines. 
Circulation. 2011;124:2020–2045.
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Prevalence of PAD

NHANES=National Health and Nutrition Examination Survey.

1. Selvin E, Erlinger T. Prevalence of and risk factors for peripheral arterial disease in the United States: results from the National Health and 

Nutrition Examination Survey, 1999–2000. Circulation. 2004;110:738–743.

2. Criqui M et al. The prevalence of peripheral arterial disease in a defined population. Circulation. 1985;71:510–515.

3. Meijer W et al. Peripheral arterial disease in the elderly: the Rotterdam Study. Arterioscler Thromb Vasc Biol. 1998;18:185–192. 

4. Diehm C et al. High prevalence of peripheral arterial disease and co-morbidity in 6880 primary care patients: cross-sectional study. 

Atherosclerosis. 2004;172:95–105.

5. Hirsch A et al. Peripheral arterial disease detection, awareness, and treatment in primary care. JAMA. 2001;286:1317–1324.

NHANES1

Age >40

0% 5% 10% 15% 20% 25% 30% 35%

PARTNERS5

Age >70 or 50–69 with Diabetes or Smoking
29%

San Diego2

Mean Age=66
11.7%

Diehm4

Age ≥65
19.8%

Rotterdam3

Age >55
19.1%

NHANES1

Age ≥70
14.5%

4.3% When common risk factors were 

included, the prevalence of PAD 

was approximately 

one-third of patients
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Prevalence

Asymptomatic

5 million

Symptomatic

untreated

3.75 million

Symptomatic

treated

1.25 million

Pentecost, et al. “Guidelines for Peripheral Percutaneous Transluminal Angioplasty of the Abdominal Aorta and Lower Extremity Vessels”; 1993

Total ~ 10 million U.S. patients

In 2017 ~ 20 million US patients with
15-17.5 million patients not treated
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Comparison of the Global and US Prevalence of 
PAD with Heart Failure and Atrial Fibrillation

Fowkes FGR, Rudan D, et al. Lancet 2013
Bui AL. et al. Nat Rev Cardiol. 2011
Chugh SS. et al. Circulation. 2014

202 Million

9 Million

23 Million

5.8 Million

33.5 Million

5.2 Million

PAD Globally

PAD in the US

Heart Failure Globally

Heart Failure in the US

Atrial Fibrillation Globally

Atrial Fibrillation in the US

PAD is more prevalent than atrial fibrillation and heart failure 

both in the US and globally. 
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Public PAD Awareness is Low:
Diseases With A Much Lower Prevalence Are Much Better Known Than PAD

Multiple Sclerosis Lou Gehrig’s Disease Cystic Fibrosis PAD

Disease Prevalence Disease Awareness
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36

29

26

9
million4

30K320K2

300K1

1Multiple Sclerosis: Hope Through Research, NINDS. NIH Publication No. 96-75.  September 1996.
2Amyotrophic Lateral Sclerosis Fact Sheet. NINDS. NIH Publication No. 00-916.  April 2003.
3Cystic Fibrosis Foundation Fact Sheet, 06/07
4Am J Prev Med 2007;32:328-33 
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Dormandy J, Rutherford R; TASC Working Group, TransAtlantic Inter-Society Consensus (TASC). Management of peripheral arterial disease (PAD). J 
Vasc Surg. 2000;31(1 pt 2):S1–S288. 

Risk Factors for PAD

Smoking

Diabetes

Hypertension

Hypercholesterolemia

Hyperhomocysteinemia

Elevated C-Reactive Protein

Reduced

Relative Risk 1 2 3 4 5 60

Increased
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Clinical Presentation

• Asymtomatic 20-50 %

• Atypical leg pain 40-50 %

• Classic claudication 10-35 %

• Critical limb ischemia 1-2 %

Hirsch, AT et al. ACC/AHA 2005 Practice guidelines for management of patients with PAD, Circ 2006
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Classification of PAD

Dormandy J, Rutherford R; TASC Working Group, TransAtlantic Inter-Society Consensus (TASC). Management of peripheral arterial disease (PAVasc
Surg. 2000;31(1 pt 2):S1–S2D). J 88. 

Fontaine Stages Rutherford Categories

Stage Clinical Grade Category Clinical

I Asymptomatic 0 0 Asymptomatic

IIA Mild claudication I 1 Mild claudication

IIB Moderate-severe claudication

I 2 Moderate claudication

I 3 Severe claudication

III Ischemic rest pain II 4 Ischemic rest pain

IV Ulceration or gangrene

III 5 Minor tissue loss

IV 6 Ulceration or gangrene
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Criqui M et al. Mortality over a period of 10 years in patients with peripheral arterial disease. N Engl J Med. 1992;326:381–386.

10-Year Survival Rates for Patients with PAD
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$223†-$414‡ BILLION

†U.S. REACH population inpatient costs + outpatient medication = $11,280 X 19.8 Mil PAD in 2015 
‡Margolis managed care population all-cause hospitalizations + medications + other = 

$20,895 x 19.8 Mil PAD. Per pt. costs in 2015 $. 

PAD ANNUAL ECONOMIC BURDEN*
*Total Costs Inpatient and Outpatient in 2015  

Source: Mahoney EM. Circ Cardiovasc Qual Outcomes 2008;1:38-45, Margolis J. J Manag Care Pharm 2005; 11(9): 727-24 
and Yost ML. Real cost of PAD 2011 THE SAGE GROUP.
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2015 ANNUAL MEDICARE EXPENDITURES

$0

$10,000

$20,000

$30,000

$40,000

$50,000

$60,000

$70,000

$80,000

PAD Average Beneficiary

$72,159 

$10,986*

*2014 Expenditures

Source: Jaff MR. Ann Vasc Surg 2010;24:577-87, CMS NHE Table 21 and Yost ML Real cost of PAD 2011 THE SAGE GROUP.
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WHO PAYS THE PAD BILL?

Other
4%

Private
16%

Medicaid
9%

Medicare 
71%

2014 PAD Patient Discharges by Payer

Source: HCUP Query. ICD-9 diagnosis codes PAD 440.20-29, 443.9 & 443.81.
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2015 ANNUAL ECONOMIC BURDEN*
(Billions $)
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$223-$414

$176 
$148

$88 

*Direct costs in the United States: PAD & CAD costs inflated to 2015 $. Direct cost of diabetes is 2012 and cancer 2014.
Source: Yost ML. Real cost of PAD 2011 THE SAGE GROUP, Mahoney EM. Circ Cardiovasc Qual Outcomes 2008;1:38-45, American Cancer Society website and ADA Diabetes Care 

2013;36(4):1033-46.
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AMPUTATION COSTS MORE THAN 

REVASCULARIZATION

$0

$5,000

$10,000

$15,000

$20,000

$25,000

$30,000

$35,000

$40,000

$45,000

Amputation Endovascular Bypass

$40,100

$26,000 $26,900

Per Patient Total Cost* of Major Amputation, Endovascular & 
Bypass

*Total Cost = Procedure Cost + Morbidity, Mortality & Revisions
Source: THE SAGE GROUP estimates.
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Why fear PAD ?

• Similar characteristics of any CANCER
– Progressive.
– Asymptomatic.
– When identified – usually too late.
– Significant morbidity/mortality.
– Extremely prevalent and numbers are only on the rise:

• Aging population.

• Increasing diabetic population ( > 30-50% of population by 2050)

IF YOU HAVE A CANCER YOU NEED TO SCREEN PATIENTS AND IDENTIFY 
THOSE AT RISK – Pap smear, CXR, and mammography.
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Why fear PAD ?

• We know PAD patients exist – ALL the prevalence 
data supports such a claim.

PAD is our new number one cardiovascular challenge 
SO why are we behind ?

“THE PATIENT NEEDS TO BE EXTRAPOLATED – THIS CAN BE ACHIEVED BY 
PATIENT SPECIFIC POPULATION SCREENING AND PROMOTING 

AWARENESS TO PHYSICIANS, HEALTHCARE ADMINISTRATORS, AND 
COMMUNITY”
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Ethnic-Specific Prevalence of 
Peripheral Arterial Disease in Men and Women

Prevalence in men Prevalence in women
AA, African American; AI, American Indian; AS, Asian American; HS, Hispanic; NHW, non-Hispanic white.

Allison MA, et al. Ethnic-specific prevalence of peripheral arterial disease in the United States. 
Am J Prev Med. 2007;32:328–333

PAD risk is doubled in African-Americans, controlling for age and risk factors
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Critical Limb Ischemia – Multidisciplinary 
approach 
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Diagnosis of PAD
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ACCF/AHA 2011 PAD Guidelines Diagnostic Methods: ABI

• The resting ABI should be used to establish the lower 
extremity PAD diagnosis in patients with suspected 
lower extremity PAD, defined as individuals
– With exertional leg symptoms

– With nonhealing wounds
– Who are age ≥65
– Or who are age ≥50 with a history of smoking or diabetes

ACCF=American College of Cardiology Foundation; AHA=American Heart Association.
Adapted from Rooke T et al. 2011 ACCF/AHA focused update of the guideline for the management of patients with peripheral arterial disease 
(updating the 2005 guideline): a report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice 
Guidelines. Circulation. 2011;124:2020–2045.

I IIA IIB III

B
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ABI =
Ankle systolic pressure

Brachial systolic pressure

Ankle Brachial Index

• Ankle and brachial systolic pressures taken using a 
hand-held Doppler instrument

• The ABI is 95-percent sensitive, 99-percent specific for PAD

Normal 1.00–1.40

Borderline 0.91–0.99

PAD ≤0.90

Pain/Ulceration ≤0.40

Noncompressible ≥1.40

Rooke T et al. 2011 ACCF/AHA focused update of the guideline for the management of patients with peripheral arterial disease (updating the 2005 
guideline): a report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines. Circulation. 
2011;124:2020–2045.



32©2023 AMGA Foundation.      All rights reserved.

>1.1 1.1–1.01 1.0–0.91 0.9–0.71 <0.7
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5-year risk:
10%

5-year risk:
19%

PAD

2%

3.8%

Cardiovascular Risk Increases with Decreases in ABI

Fatal or nonfatal MI. 
CHD=coronary heart disease (chronic heart failure).
Leng G et al. Use of ankle brachial pressure index to predict cardiovascular events and death: a cohort study. Brit Med J. 1996;313:1440–1444.

Framingham “high risk” = 20 percent at 10 years
Every patient with PAD is at “very high risk”
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Suggested Diagnostic Algorithm for PAD

History, physical 

examination

suggestive of PAD?

Search for 

alternate 

diagnosis

PAD

Vascular lab referral:

• Segmental 

pressures, PVR

• Graded treadmill test

Anatomic assessment: 

DUS, CTA, MRA

ABI

Still suspicious?

<0.9 0.9–1.0 ≥1.40

Yes

No

CTA=computed tomography angiography; DUS=duplex ultrasound; MRA=magnetic resonance angiography; 
PVR=pulmonary vascular resistance. Source: Sunil Parikh, MD, UHHS
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North Memorial Heart and Vascular Institute PAD 
Screening

Population specific screening.

Guideline derived adjudicated science.
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Prevalence of PAD

NHANES=National Health and Nutrition Examination Survey.

1. Selvin E, Erlinger T. Prevalence of and risk factors for peripheral arterial disease in the United States: results from the National Health and Nutrition 

Examination Survey, 1999–2000. Circulation. 2004;110:738–743.

2. Criqui M et al. The prevalence of peripheral arterial disease in a defined population. Circulation. 1985;71:510–515.

3. Meijer W et al. Peripheral arterial disease in the elderly: the Rotterdam Study. Arterioscler Thromb Vasc Biol. 1998;18:185–192. 

4. Diehm C et al. High prevalence of peripheral arterial disease and co-morbidity in 6880 primary care patients: cross-sectional study. Atherosclerosis. 

2004;172:95–105.

5. Hirsch A et al. Peripheral arterial disease detection, awareness, and treatment in primary care. JAMA. 2001;286:1317–1324.

NHANES1

Age >40

0% 5% 10% 15% 20% 25% 30% 35%

PARTNERS5

Age >70 or 50–69 with Diabetes or Smoking
29%

San Diego2

Mean Age=66
11.7%

Diehm4

Age ≥65
19.8%

Rotterdam3

Age >55
19.1%

NHANES1

Age ≥70
14.5%

4.3%
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 Age ≥65 y

 Age 50–64 y, with risk factors for atherosclerosis (e.g., 
diabetes mellitus, history of smoking, hyperlipidemia, 
hypertension) or family history of PAD 

 Age <50 y, 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)

ACC/AHA 2016 PAD Guideline -- Patients at Increased Risk of PAD 
(Table 3)
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Resting ABI for Diagnosing PAD

COR LOE Recommendations

I B-NR

In patients with history or physical examination findings 
suggestive of PAD (Table 4), the resting ABI, with or without 
segmental pressures and waveforms, is recommended to 
establish the diagnosis.

I C-LD
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).

IIa B-NR
In patients at increased risk of PAD (Table 3) but without 
history or physical examination findings suggestive of PAD 
(Table 4), measurement of the resting ABI is reasonable. 

III: No 
Benefit

B-NR
In patients not at increased risk of PAD (Table 3) and 
without history or physical examination findings suggestive 
of PAD (Table 4), the ABI is not recommended.
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Free PAD Screening for:
- Age > 50 years
- DM
- Smokers or former smokers
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North Memorial HVI Screening Results 2016-2019

Important to keep in mind ALL that these people ASYMPTOMATIC.

PAD Screenings – Criteria
North Memorial Heart & Vascular

28%

Total PAD Screenings Positive Screenings
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• Approximately 3000 patients screened over past 3 years.

• ~ 28% patients identified with PAD.

• > 900 patients had PAD and were UNAWARE.

• All patients seen for risk factor modification.

• Majority of patients enrolled in Supervised Exercise Programs (SEPs).

• All patients placed in US surveillance programs.

• Unfortunately on detailed history taking a large portion of these patients had 
unrecognized symptoms for years and were misdiagnosed.

State of the Program
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• AGGRESSIVE RISK FACTOR MODIFICATION.

• REGULAR WALKING EXERCISES.

• MAXIMIZED GUIDELINE DIRECTED MEDICAL THERAPY.

– ASA and Clopidogrel.

– Vascular Dose Rivaroxiban (2.5 mg PO BID).

– Statins/PCSK9 inhibitors.

– SGLT2 inhibitors

• Revascularization (small but necessary part of the puzzle).

• Surveillance arterial Ultrasounds.

• Regular follow up (lifelong disease).

Management
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• HTN - < 130/80 mmHg.

• Tobacco Cessation – 10 fold increase in amputation risk

• Aggressive glycemic control;

– Hgb A1C Levels.

– SGLT2 inhibitors.

• LDL Reduction;

– Statins.

– PCSK9 inhibitors.

Risk Factor Modification
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Medically Managed Patients Post-Intervention

Surveillance Program - Noninvasive Lab

• 0-29% (Normal)

No need to follow-up, unless clinically 
indicated or new symptoms develop.

• 30-49%

Annual follow-up

• 50-75%

Every 6 months follow-up

• >75%

Every 3-6 months or as clinically indicated for 
more frequent follow-up/Intervention

• 6 weeks post intervention

• 6 months post intervention 

• 1 year post intervention 

• Annually 

• Modification per patient condition

Increase in symptoms 

Recurrence of wounds 
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Executive Summary
• Peripheral artery disease or PAD commonly refers to the presence of a 

stenosis or occlusion in the aorta or arteries of the limbs

• Individuals with PAD have an exceptionally elevated risk for cardiovascular 
events, and the majority will eventually die of cardiac or cerebrovascular 
etiology

• Prognosis is correlated with the severity of PAD as measured by the ankle 
brachial index (ABI)

• General practitioners (e.g., PCP, podiatrists, etc) must be engaged in the 
diagnosis and management of PAD—it can be life saving

• Early referral to a (cardio)vascular specialist can facilitate optimal risk factor 
modification and management—this saves lives

– WHEN revascularization is necessary, endovascular therapy for PAD 
should be considered FIRST-LINE therapy in most cases
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Health Disparities and PAD:
We need a National Action Plan
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GBD Study 2013 Collaborators, Lancet 2015;3866(9995):743-800
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PAD Awareness – 59% among total sample

Which of the following 
conditions have you heard of? 
(select all that apply)

n=1,543 Total, 468 Black, 793 White, 62 Hispanic, 86 Other

Black Americans are 
significantly less aware of 
PAD:

45% Black
53% Hispanic
66% White

Black Americans, who are at greatest risk, are least aware of PAD

Aware of 
PAD
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Lifetime Risk of Developing PAD 
Based on Race and Ethnicity

30%
Black Americans

20%
Non-Hispanic White 

Americans

Male and female Black Americans have the 

highest prevalence of PAD (ABI < 0.90)

Allison MA et al. Am J Prev Med. 2007;32(4):328-333. 
Matsushita K et al. J Am Heart Assoc. 2019;8:e012177.
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Black Americans with PAD

•Longer time to diagnosis with more severe 
disease 

•Less likely to have optimal medical therapy

•Less likely to have limb salvage procedures

•More likely to have non-traumatic amputation

•Higher risk for death due to CV events

Hackler EL et al. Circ Res. 2021;128(12):1913-1926.
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Eddie L. Hackler. Circulation Research. Racial and Ethnic Disparities in Peripheral Artery 

Disease, Volume: 128, Issue: 12, Pages: 1913-1926, DOI: 

(10.1161/CIRCRESAHA.121.318243) © 2021 American Heart Association, Inc.
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Geographic Variation in Non-traumatic 
Lower Extremity Amputation

Goodney PP et al. J Vasc Surg. 2013;57(6):1471-1480.
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Peter W. Groeneveld. Journal of the American Heart Association. 

Geographic and Socioeconomic Disparities in Major Lower Extremity 

Amputation Rates in Metropolitan Areas, Volume: 10, Issue: 17, DOI: 

(10.1161/JAHA.121.021456) 
Copyright © 2021 The Authors. Published on behalf of the 

American Heart Association, Inc., by Wiley Blackwell
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Peter W. Groeneveld. Journal of the American Heart Association. 

Geographic and Socioeconomic Disparities in Major Lower Extremity 

Amputation Rates in Metropolitan Areas, Volume: 10, Issue: 17, DOI: 

(10.1161/JAHA.121.021456) 
Copyright © 2021 The Authors. Published on behalf of the 

American Heart Association, Inc., by Wiley Blackwell
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Peter W. Groeneveld. Journal of the American Heart Association. 

Geographic and Socioeconomic Disparities in Major Lower Extremity 

Amputation Rates in Metropolitan Areas, Volume: 10, Issue: 17, DOI: 

(10.1161/JAHA.121.021456) 
Copyright © 2021 The Authors. Published on behalf of the 

American Heart Association, Inc., by Wiley Blackwell
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THANK YOU AND  
QUESTIONS

email: oaibrahim@gmail.com
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Panelist:
Kara Mayes, MD, FAAFP
Medical Director
Mercy Clinic Weight and Wellness

Panelist:
W. Timothy Garvey, MD
Associate Director, Professor
Department of Nutrition Sciences, 
School of Health Professions

Health Equity and Obesity Moderated Panel Discussion
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Thank You Chronic Care Roundtable Partners
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