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Objectives

1. Describe the population at risk for PAD

2. Identify at least 3 goals of the National Action Plan that 
could be adopted into clinical practice.

3. Describe the research underway to improve adherence 
to exercise programs in patients with PAD.



Each year, approximately 150,000 leg 
amputations are performed in the United States. 

Black and Native American people and those of low 
socioeconomic status are at the highest risk of 

amputation.



•The public and health care professionals have a poor understanding of 
PAD prevention and early detection 

•Under-treatment despite the recognition that it leads to nontraumatic 
lower extremity amputations, death, MI and stroke 

The PAD National Action Plan was generated to transform awareness, 
knowledge, assessment and management of patients with and at risk 

for PAD



The PAD Collaborative 

brings together

organizations and experts

committed to advancing the

PAD National Action Plan

Our Ultimate Goal

Reduce serious complications and 
improve quality of life for people 

living with PAD
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What is PAD? 

PAD: Atherothrombotic disease outside of the 
coronary arteries

Acute Limb Ischemia (ALI): < 2 weeks 
severe hypoperfusion of the limb  

6 P’s

• Viable
• Threatened—IIa (marginal) or IIb 

(immediate)
• Irreversible

Critical Limb Ischemia (CLI): ≥2 wk ischemic 

rest pain, nonhealing wound/ulcers, or 

gangrene

• Constellation of symptoms and signs 

• A very low ABI or TBI does not necessarily 

mean the patient has CLI



Epidemiology

• 2015: 5.6% of the global population 

• By 2050 an estimated 19 million Americans will have PAD (currently 8.5 mil)

• 2000-2015: 45% global increase – disproportionately in low/mid income countries 

• Prevalence higher in black women and men (16.9% and 13.2%, respectively) compared 
to white (12.1%, and 10.9%, respectively)

• Age 65 and older

• Men have have higher PAD prevalence in high-income countries, women have a higher 
PAD prevalence in low- and middle-income countries (LMICs) 

• 46–68% of patients with PAD have disease in one or more vascular beds

Aday, A. W., & Matsushita, K. (2021). Epidemiology of Peripheral Artery Disease and Polyvascular Disease. Circulation 
research, 128(12), 1818–1832Bauersachs, R., Zeymer, U., Brière, J. B., Marre, C., Bowrin, K., &  Huelsebeck, M. (2019). Burden of 
Coronary Artery Disease and Peripheral Artery Disease: A Literature Review. Cardiovascular therapeutics, 2019, 8295054 
https://doi.org/10.1155/2019/8295054. 

PAD has similar risk factors to CAD and CVD: 
epidemiologic data make it clear that PAD warrants 

recognition as a unique entity



Disease Burden

• High mortality and morbidity rates worldwide

• Direct costs reportedly higher than those for CAD: 
polyvascular disease/hospitalization rates 

Gerhard-Herman, et al. 2017; Bauersachs, R., et al. (2019); Conte, M. S. (2019); Nedunchezhian, Reddy, 
Weggener, O’Connell, & Ferdinand 2022

• Prevalence of CLTI is 1.3% among individuals aged 40 years or older 
(11% of overall PAD) 

• Third leading cause of atherosclerotic cardiovascular disease 
(ASCVD) morbidity and mortality after myocardial infarction (MI) 
and stroke 



Colantonio, L. D., Hubbard, D., Monda, K. L., Mues, K. E., Huang, L., Dai, Y., Jackson, E. A., Brown, T. M., Rosenson, R. S., 
Woodward, M., Muntner, P., & Farkouh, M. E. (2020). Atherosclerotic Risk and Statin Use Among Patients With 

Peripheral Artery Disease. Journal of the American College of Cardiology, 76(3), 251–264. 
https://doi.org/10.1016/j.jacc.2020.05.048

PAD Is a CHD and 
cerebrovascular disease risk-
equivalent for ASCVD 

PAD high risk for all cause 
mortality



Colantonio, L. D., et al., (2020). Atherosclerotic Risk and Statin Use Among Patients With Peripheral Artery 
Disease. Journal of the American College of Cardiology, 76(3), 251–264. 
https://doi.org/10.1016/j.jacc.2020.05.048



Gaps in Care

• PAD is underrecognized & 
underdiagnosed

• Misconception: limb diseases are not 
fatal

• PAD not widely recognized as a disabling  
condition- seen as a sign of aging

Criqui, M. H., Matsushita, K., Aboyans, V., Hess, C. N., Hicks, C. W., Kwan, T. W., McDermott, M. M., Misra, S., Ujueta, F., & American Heart 
Association Council on Epidemiology and Prevention; Council on Arteriosclerosis, Thrombosis and Vascular Biology; Council on Cardiovascular 
Radiology and Intervention; Council on Lifestyle and Cardiometabolic Health; Council on Peripheral Vascular Disease; and Stroke Council (2021). 
Lower Extremity Peripheral Artery Disease: Contemporary Epidemiology, Management Gaps, and Future Directions: A Scientific Statement From the 
American Heart Association. Circulation, 144(9), e171–e191. https://doi.org/10.1161/CIR.0000000000001005



Nedunchezhian, Reddy, Weggener, O’Connell, & Ferdinand 2022

Black Americans are more likely to have PAD than other racial 
and ethnic groups 
• Present with more severe disease
• Have more atypical symptoms
• More likely to suffer worse outcomes 
• Higher prevalence of cardiovascular risk factors

Less likely to be appropriately treated



Hackler, E. L., 3rd, Hamburg, N. M., & White Solaru, K. T. (2021). Racial and Ethnic Disparities in Peripheral Artery 
Disease. Circulation research, 128(12), 1913–1926. https://doi.org/10.1161/CIRCRESAHA.121.318243



Regions with intense vascular 
care = lower amputation rates

Wealthier regions = lower 
amputation rates

Disparities between white and 
black increase where resources 

greatest

Durazzo, T. S., Frencher, S., & Gusberg, R. (2013). Influence of race on the management of lower extremity ischemia: 
revascularization vs amputation. JAMA surgery, 148(7), 617–623. 

Goodney, P et al.,(2013). Regional intensity of vascular care and lower extremity amputation rates. Journal of 
vascular surgery, 57(6), 1471–1480. https://doi.org/10.1016/j.jvs.2012.11.068

Amputation 
Rates



Goal: Reduce 

serious 

complications and 

improve quality of  

life for people living 

with PAD.

American Heart Association Peripheral Artery Disease
National Action Plan







Goal #1
Reach people with PAD and those at risk for PAD by 
improving public awareness of the symptoms and 

diagnosis of PAD

• Diverse national patient advisory group to identify messaging needs

• Prioritize the approach to reach at-risk groups

• Identify partners to amplify consumer awareness initiatives

• Secure funding to launch and sustain PAD consumer awareness 
initiatives



Ceja Rodriguez, M., Mark, J. R., Gosdin, M., & Humphries, M. D. (2021). Perceptions of patients with 
wounds due to chronic limb-threatening ischemia. Vascular medicine (London, England), 26(2), 200–
206. https://doi.org/10.1177/1358863X20987896

1. Limited coping mechanisms 
2. Overwhelmed by the care of their 

wounds
3. Passive observers of their care with 

limited understanding of their disease 
processes 

4. Detachment from wound management 
was, but patients acknowledged this is 

5. Strong desire to do everything to 
prevent limb loss but hard to translate 
into real life

Patient Perspective





Goal #2
Enhance professional education for multi-

disciplinary providers who care for people with 
PAD

• Teach professionals how to empower patients with PAD

• Develop and disseminate educational curriculum and 
guidelines to multidisciplinary providers

• Increase awareness, detection and screening of patients at 
risk for PAD



Goal #3:
Activate health care systems to provide enhanced 
programs for the detection and treatment of PAD 

patients, with an improved understanding of patient-
centered outcomes for PAD

• Improve PAD detection, treatment, and timely referral for 
revascularization

• Develop approaches for patient-centered PAD care

• Establish standards and accreditation for supervised exercise 
therapy (SET) programs



Supervised Exercise Therapy
2016 AHA/ACC guidelines: SET is an important piece of care for 
claudicants prior to revascularization

JAMA 2021: n=305, high vs. low vs. no at home SET, outcome improved 
6 min walking time- low not as effective

JVS 2021: meta-analysis- SEP superior to HEP. Key to HEP is structure 
and monitoring

SET may improve modifiable CV risk factors (HTN, HPL)

Barriers to home-based exercise programs including lack of supervision, 
lack of safe environment, and lack of reimbursement 

Vascular Medicine 2022: Total body recumbent stepping vs treadmill

Gerhard-Herman, M. D., et al. (2017). 2016 AHA/ACC Guideline on the Management of Patients With Lower Extremity Peripheral Artery Disease: A 
Report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. Circulation, 135(12), e726–e779. 
https://doi.org/10.1161/CIR.0000000000000471
McDermott, M. M., et al..(2021). Effect of Low-Intensity vs High-Intensity Home-Based Walking Exercise on Walk Distance in Patients With Peripheral 
Artery Disease: The LITE Randomized Clinical Trial. JAMA, 325(13), 1266–1276. https://doi.org/10.1001/jama.2021.2536
Pymer, S.,et al..(2021). An updated systematic review and meta-analysis of home-based exercise programs for individuals with intermittent 
claudication. Journal of vascular surgery, 74(6), 2076–2085.e20. https://doi.org/10.1016/j.jvs.2021.03.063

https://doi.org/10.1001/jama.2021.2536


Pymer, S.,et al..(2021). An updated systematic review and meta-analysis of home-based exercise programs for 
individuals with intermittent claudication. Journal of vascular surgery, 74(6), 2076–2085.e20. 
https://doi.org/10.1016/j.jvs.2021.03.063



Goal #4: 
Reduce the rates of non-traumatic lower extremity 

amputations related to PAD by public outcome 
reporting and public health interventions.

• Establish system for public reporting of amputations at the hospital 
level

• Develop and Implement public policy for payment and service 
delivery model to improve PAD care, including screening

• Urge expert organizations, government agencies, public organizations, 
and the media to highlight amputation



Goal #5: 
Increase and sustain research to better understand 

the prevention, diagnosis, and treatment of 
peripheral artery disease

• Grow basic and translational research in PAD

• Increase the number of scientists, both junior and senior, studying 
PAD.

• Advance Research in CLTI

• Leverage data science to expand PAD knowledge and generate 
research hypotheses



Goal #6: 
Coordinate PAD advocacy efforts to influence 

national policy and translate into health care actions

• Develop resources to train PAD volunteers as advocates

• Create a PAD advocacy toolkit

• Identify and Align with Partner Organizations' Advocacy Campaigns to 
further the PAD advocacy agenda

• Mobilize PAD Advocates to Influence Lawmakers in Support of a PAD 
Advocacy Agenda



Goal Committee Chairs

• Public Awareness (Goal 1)
Natalie Evans, MD; Sanjay Misra, MD 

• Professional Education (Goal 2) 
Lee Kirksey MD, MBA; Debra Kohlman-Trigoboff, ACNP-BC, CVN

• Detection and Treatment (Goal 3)
Kim Smolderen, PhD; Scott Damrauer, MD

• Public Health (Goal 4)
J. Antonio Gutierrez, MD, MHS; Kunihiro Matsushita, MD, PhD

• Research (Goal 5) 
Peter Henke, MD; Diane Reid, MD; Mary M. McDermott, MD

• Advocacy  (Goal 6) 
Aaron W. Aday, MD, MSc; Marc P. Bonaca, MD, MPH

Committed Organizations 

• American Assoc. of Cardiovascular & Pulmonary Rehab.

• American College of Cardiology

• American Diabetes Association

• American Podiatric Medical Association

• Association of Black Cardiologists*

• Association for the Advancement of Wound Care*

• Centers for Disease Control and Prevention

• National Heart Lung & Blood Institute, NIH

• Society for Interventional Radiology*

• Society for Cardiovascular Angiography & Interventions

• Society for Vascular Medicine*

• Society for Vascular Nursing

• Society for Vascular Surgery*

• Vascular Cures*

• VIVA

• Women Heart

Collaborative Membership Snapshot

30*Steering Group Members



Representatives Serving

• Association of Black Cardiologists – Foluso Fakorede, MD

• Association for the Advancement of Wound Care - Karen Bauer, APRN-CNP, CWS 

• American Heart Association – Chair, Amy Pollak, MD and Immediate Past Chair, Aruna Pradhan, 

MD

• Society of Interventional Radiology - Parag J. Patel, MD, MS, FSIR and Keith M. Hume (Executive 

Director) 

• Society for Vascular Medicine - Aditya Sharma, MBBS, FSVM and Matthew Helms, MA, CAE 

(Executive Director)

• Society for Vascular Surgery – Michael Conte, MD and Ken Slaw, PhD (Executive Director)

• Vascular Cures – Megan Patterson immediate past CEO and Isabel Bjorke CEO
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Steering Group



PAD Evaluation

• Physical Examination
ABI
TBI
Segmental Pressures

• Transcutaneous oxygen measurement
• Pulse waveform or pulse wave recording
• Skin Perfusion Pressure
• Duplex imaging
• Angiogram, CTA, MRA
• Florescence angiography
• Thermography perfusion



THE BEST DIAGNOSTIC STUDY

• Document the presence of arterial occlusive disease

• Document severity of disease

• Document location of arterial occlusive disease

• Determine flow and perfusion

• DOESN’T EXIST

ABI/segmental Toe pressure PVR Duplex US CTA/MRA. Angiography



THANK YOU



Contact:
www.heart.org/PADActionPlan

https://professional.heart.org/en/education/pad-for-professionals

Karen.bauer@utoledo.edu

http://www.heart.org/PADActionPlan
https://professional.heart.org/en/education/pad-for-professionals

