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TERMINOLOGY

m Peripheral arterial disease (PAD): Presence of stenosis or occlusion in the
aorta or arteries of the limbs

= Major Adverse Cardiac Events (MACE): Myocardial infarction (Ml), ischemic
stroke, cardiovascular (CV) death

= Major Adverse Limb Events (MALE): Acute limb ischemia (ALI, “heart attack of

the leg”), amputation (“limb loss”), chronic limb threatening/critical limb
ischemia (CLTI/CLI)



PREVALENCE OF PAD

= \Worldwide, prevalence of lower extremity PAD is between 3-12%

m Estimated to affect >200 million people

® Due to aging, estimated number of people with PAD increased by 24% between
2000-2010

® |n Canada, 5% of ambulatory adults age >50 who underwent screening were
diagnosed with PAD

Fowkes et al. Lancet. 2013, 382 (9901):1329-40.
Selvin & Erlinger. Circ. 2004, 110(6):738-43.
Bhagirath et al. Can J Cardiol. 2022, 38(5):634-644.



SPECTRUM OF CLINICAL DISEASE IN PAD
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PATHOBIOLOGY OF PAD
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Figure 1. Pathobiologic drivers and pathways in the development of peripheral artery disease (PAD) and associated morbidity.

MALE indicates major adverse limb event.

Bonaca et al. Circ Res. 2021, 128(12):1868-1884.
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Figure 2. Cumulative incidence of amputation by baseline microvascular disease and PAD status.
Kaplan-Meier survival curves illustrating the time to first amputation incident over 9.3 median years of follow-up for veterans with neither microvascular disease
nor PAD, microvascular disease alone, PAD alone, and microvascular disease and PAD at baseline. PAD indicates peripheral artery disease.

Beckman et al. Circ. 2019, 140(6):449-458.



Risk of Amputation by combination of Microvascular Disease and PAD in subsets of VACS Participants
Subset Group Person-Years Events Hazard Ratio [95% CI) p-value
No Microvascular Disease of PAD 747,310 124 i 1.00
Free of Microvascular Disease Only 51,532 26 =} 227148, 351) <0.0001
Diabetes PAD Only 50,782 181 [ ] 15.72 [12.00, 20.58) <0.0001
Microvascular Disease and PAD 15,254 9 = 24.29(18.04, 32.71) <0.0001
No Microvascular Disease or PAD 602,720 214 ] 1.00
Free of Microvascular Disease Only 62,159 108 —i 244[192,3.12) <0,0001
Renal Disease PAD Only 49,084 246 [ ] 9.21[7.47, 11.36) <0.0001
Microvascular Disease and PAD 20210 261 - 14.53 (11.76, 17.95) <0.0001
No Microvascular Disease or PAD 174,635 50 [E] 1.00
Never Microvascular Disease Only 18,396 39 o 266 (1.69,4.16) <0.0001
Smoker PAD Only 10,793 46 [ ] 8.37[5.31, 13.19) <0.0001
Microvascular Disease and PAD 5817 97 o 16.00 [10.44, 24.52) <0.0001
No Microvascular Disease of PAD 306,787 54 I 1.00
Free of Microvascular Disease Only 16,137 8 - ol 1.79 [0.85, 3.80) 0.13
Hypertension PAD Only 10,957 37 - 12.38 [7.34, 20.89) <0.0001
Microvascular Disease and PAD 2948 26 " 22.49 [12.73, 39.76) <0.0001
No Microvascular Disease or PAD 615,787 228 m 1.00
HIV Microvascular Disease Only 48,448 102 u 249[1.94,3.20) <0.0001
Uninfected PAD Only 51,669 249 " 8.18 [6.66, 10.05) <0.0001
Microvascular Disease and PAD 21,212 344 - 13.72[11.13, 16.90] <0,0001
] T T 1
1.0 5.0 100 200 300
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Figure 1. Risk of amputation by time-updated combination of microvascular disease and PAD in subsets of VACS participants.
Specific subsets include those who were free of diabetes mellitus, free of renal disease (estimated glomerular filtration rate > 60), never smokers, free of hyperten-
sion, and free of HIV infection. PAD indicates peripheral artery disease; and VACS, Veterans Aging Cohort Study.
Beckman et al. Circ. 2019, 140(6):449-458.



PAD IN CKD & ESKD




PREVALENCE OF PAD IN CKD & ESKD

® |n patients on dialysis,
prevalence is between
23-46% (up to 10-fold
higher)

® |n non-dialysis patients
with CKD >stage 3 (eGFR
<60 mL/min), prevalence
is between 7.4-24% (up
to 5.5-fold higher)

Table 1. Prevalence of PAD in Patients With Kidney Disease

Study ° Population Prevalence Diagnostic Criteria
Patients on Dialysis
USRDS' 35,438 incident dialysis patients 45.9% Claims data
DOPPS™™® 29,873 prevalent hemodialysis patients 25.3% Clinicar*
HEMOQ'* 936 prevalent hemodialysis patients 23% Clinical*
Fishbane et al™ 132 prevalent hemodialysis patients 35% ABI <0.9
Testa & Ottaviok™' 226 prevalent hemodialysis patients 33% ABI <0.9
atients Wit tage =
NHANES'* 211 participants with CCr <60 mL/min/1.73 m* 24% ABI <0.9
CRIC* 3,199 participants with eGFR <60 mL/min/1.73 m* 7.4% Self reported
history of PAD
15.9% ABI <0.9
CHS* 648 participants with kidney disease® 12% ABI <0.9
ARIC** 376 participants with eGFR <60 mL/min/1.73m* 8.6 incident cases/1,000 Clinical* and ABI
person-years <09
CHS™ 648 participants with kidney disease” 10.7 incident cases/1,000 Incident intermittent
person-years claudication I

reviations: , ankle-brachial index; : erosclerobic Hisk in Communities; , ardiovascular Heal udy; :
chronic kidney disease; CCr, creatinine clearance; CRIC, Chronic Renal Insufficiency Cohort; DOPPS, Dialysis Outcomes and Practice
Patterns Study; eGFR, estimated glomerular filtration rate; HEMO, Hemodialysis Study; NHANES, National Health and Nutrition
Examination Survey; PAD, peripheral artery disease; USRDS, US Renal Data System.
“Includes history of known PAD, amputation, revascularization, claudication, signs of critical limb ischemia, or reduced pulses on
examination.
“Serum creatinine level =1.5 mg/dL in men and = 1.3 mg/dL in women.

Garimella et al. Am J Kidney Dis. 2012, 60(4):641-654.



INCIDENCE OF PAD BY EGFR AND ALBUMINURIA

A Study-specific peripheral artery disease B Study-specific peripheral artery disease
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Figure 1: Relative risk of incident peripheral artery disease, by eGFR and ACR
Matsushita et al. Lancet Diabetes Endocrinol. 2017, 5(9):718-728.



PATHOBIOLOGY OF PAD IN CKD & ESKD
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Chen et al. Am J Cardiol. 2012, 110(1):136-141.
Arinze et al. Vasc Med. 2019, 24(3):251-260.
Bonaca et al. Circ Res. 2021, 128(12):1868-1884.



OUTCOMES IN CKD & ESKD
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Figure 2. Cumulative incidence of lower-imb complications, cardiovascular-related hospitalizations, and mortality by kidney function
with and without peripheral artery disease (PAD). Abbreviation: CKD, chronic kidney d ; eGFR, d glomerular filtration
rate.

Bourrier et al. Am J Kidney Dis. 2020, 75(5):705-712.



OUTCOMES IN CKD & ESKD

= Among patients hospitalized with PAD +/- critical limb ischemia:

® Patients with CKD also had a 2-fold higher amputation rate and nearly 3-fold
higher in-hospital mortality rate

m CKD remained a significant predictor of long-term outcome, with projected
mortality rates after 4 years:

® Patients without known CKD: 27%
® Patients with known CKD:

m Stage 2: 46%

® Stage 3:52%

m Stage 4:72%

m Stage 5: 78%

Luders et al. Clin J Am Soc Nephrol. 2016, 11(2):216-222.



GUIDELINES ON DIAGNOSTIC EVALUATION

= NKF KDOQI (2005)

m At the time of dialysis initiation, all patients should be evaluated for the presence of
peripheral vascular disease

® Evaluation should include physical examination including assessment of arterial pulse and
skin integrity

® Further specialized studies, such as Duplex studies or invasive testing, should be undertaken
if abnormalities are detected upon physical examination and interventions are considered

= KDIGO CKD (2012)

= We recommend that adults with CKD be regularly examined for signs of peripheral arterial
disease and be considered for usual approaches to therapy

NKF KDOQI Guidelines. 2005.
KDIGO CKD Work Group. Kidney inter., Suppl. 2013.



EDINBURGH CLAUDICATION QUESTIONNAIRE

H Diagn Ostic q uestio nna i re Table 2. Edinbl"gh Claudication Questionnaire
1. Do you get a pain or discomfort in your leg(s) when you walk?
B 91.3% Sensitivity and 99.3% 2. Does this pain ever begin when you are standing still or sitting?
o 3. Do you get it if you walk uphill or hurry?
SpEC|f|C|ty 4. Do you get it when you walk at an ordinary pace on the level?
5. What happens to it if you stand still?

= Not validated in CKD Lisfu:all}t C(.)‘I.'l(inl..l‘c.\“l?‘l()rc tha.n l()“minu‘t‘e‘s
Usually disappears in 10 minutes or less
6. Where do you get this pain or discomfort?

Lend & Fowkes. J Clin Epidemiol. 1992, 45(10):1101-1109.



ANKLE-BRACHIAL INDEX (ABI)

= First-line diagnostic tool

® 61% sensitivity and 92% specificity in general
population

<0.9 Occlusive arterial disease
>0.9to 1.0 | Borderline low
>1.0to 1.4 | Normal

>1.4 Calcification of the arteries

m Predictive of global vascular risk

Highest Pressure in Right Ankles I — ABI Highest Pressure in Left Ankles

R-ABI= - i
Highest Pressure in Both Brachials

N Highest Pressure in Both Brachials

Abramson et al. Can J Cardiol. 2022, 38(5):560-587.



THE DILEMMA: MEDIAL ARTERIAL CALCIFICATION

" atherosclerotic plaque
microcalcifications : 5~ medial calcification

]

% o thrombus

large plaques

https://www.frontiersin.org/articles/10.3389/fphar.2022.907835/full https://www.ahajournals.org/doi/10.1161/ATVBAHA.121.316252



TOE BRACHIAL INDEX (TBI)

® TBI is more useful in ruling out PAD ~
in CKD, given toe arteries are less ‘
affected by MAC K : /

TBI
<0.6 or 0.7 | Occlusive arterial disease
>0.6 or 0.7 | Normal

m Linear association between TBI and
CV mortality

Hyun et al. J Vasc Surg. 2014, 60(2):390-395.



THE DILEMMA: MEDIAL ARTERIAL CALCIFICATION

® Medial arterial calcification (MAC) results in decreased vessel
compressibility and can lead to false normal ABI or elevated ABI

® Supranormal ABI in symptomatic patients requires evaluation for the
presence and extent of PAD
® 92 symptomatic patients with high ABI (>1.4) underwent angiography
®m 46.7% claudication, 52.2% critical limb ischemia
18.5% on dialysis
84% had infra-popliteal involvement, 48.8% found to have multi-level disease
PAD was absentin only 4.7%
92% had TBI <0.7

Weinberg et al. Catheter Cardiovasc Interven. 2013, 81(6):1025-1030.



GOALS OF THERAPY

®m CV risk reduction

= Claudication
m Relieve exertional symptoms
® Improve walking capability
® |Improve quality of life
= CLTI
m Relieve ischemic rest pain
® Heal ischemic ulceration

m Prevent limb loss

Anticoagulation Forum. Peripheral Arterial Disease: Saving Life and Limb.



MEDICAL MANAGEMENT

DOMAIN RECOMMENDATION EVIDENCE
Smoking cessation — to prevent MACE and MALE Strong Moderate Quality
Smoking cessation — interventions including intensive counselling, NRT, bupropion, Strong High Quality
varenicline

Exercise — supervised exercise or structured home-based, preferably walking Strong High Quality
Exercise — if unable to walk, try alternative forms of exercise or resistance training Weak Moderate Quality
Diabetes — tight glycemic control to prevent MALE Weak Low Quality
Diabetes — SGLT-2 inhibitor in PAD for MACE Strong High Quality
Diabetes — use GLP-1 agonist or DPP-4 inhibitor Weak Low Quality
Blood pressure — use ACE inhibitor or ARB as first choice Strong Moderate Quality
Lipid-lowering — statin + ezetimibe + PCSK-9 inhibitor Strong High Quality
Lipid-lowering — add highly-purified fish oil if on maximal statin with elevated Strong Moderate Quality
triglycerides

Dual pathway inhibition — aspirin + low-dose rivaroxaban for symptomatic lower- Strong High Quality

extremity PAD with high-risk features (if low bleeding risk)

Dual pathway inhibition or single antiplatelet therapy for low-risk symptomatic PAD Strong High Quality
(if low bleeding risk) Abramson, AL-Omron, Anand et al. Can J Cardiol. 2022, 38(5):560-587.



PERIPHERAL ARTERIAL DISEASE
(PAD) is common, debilitating, can be deadly, and
fortunately preventable when you think about it.

W)

Think SAVELIMB with your at-risk patients

Screen people at risk for: smoking, diabetes,
cardiovascular risk factors, age

Assess and ask about arterial diseases: ABI,
AAA, and ask history of intermittent claudication

Vascular studies: perform when indicated;
such as ABI and arterial duplex scan

Etiology: consider athero-thrombosis,
embolism, and AF

Lifestyle behaviour changes: reinforce exercise, smoking cessation,
BP and cholesterol lowering, diabetes treatment, management

Intermittent claudication: ask about quality of life
(e.g. pain with walking), and document distance

Medication to treat: prescribe antiplatelets, antithrombotics, statins,
ACE inhibitor; and check meds for BR cholesterol and diabetes

Bypass surgery/revascularization procedures:
think about when they are needed

PRI =rm<Pow

SAVELIMBs and Lives... #SAVELIMBSANDLIVES

AAA, abdominal aortic aneurysm; ABI, Ankle-Brachial Index;AF, atrial fibrillation; ASCVD, atherosclerotic cardiovascular disease; BP, blood pressure

PAD — TO SAVELIMBs and Lives

) &1

Does your patient have
risk factors?

Age >50
Diabetes
Smoking Preventing CV
Events
* « Behaviour:

smoking/exercise
Does your patient
have symptoms
of intermittent
claudication and/or
chronic limb
threating ischemia?

2

If PAD is confirmed
by objective testing
(ABI or ultrasound);
Initiate treatments to reduce
event and save limbs.
Contact additional medical
specialist with any questions on
treatment or for referral.

4

When should you refer
to a vascular surgeon?
Intermittent claudication

Antiplatelet or
rivaroxaban and aspirin

Cholesterol lowering:
statins/PCSK-9 inhibitors

BP lowering:
ACE inhibitors/ARB

Diabetes management

-B-
o

Reducing Leg
Symptoms +/- MALE
* Smoking cessation/exercise
* Rivaroxaban and aspirin

* Statins/PCSK-9 inhibitors

* Revascularization procedures

Rest pain
Blua ok black toas (endovascular and/or open o
Ulcer surgical procedures) 8
=

ABI, Ankle-Brachial Index; ACE; Angiotensin converting enzyme; ARB, angiotensin receptor blockers; BP, blood pressure; CV, cardiovascular; MALE, major
adverse limb events; PAD, peripheral arterial disease; PCSK-9, protein convertase subtilisin/Kexin-9



Finding the Optimal Balance Between Efficacy and
Safety in PAD: 3 Decades

PEGASUS®

TRA2P6 rmmmmmm—mm—e-—o
VA Coop

Dutch Boa

EUCLID?

CAPRIE3 CHARISMA’ COMPASS13?

Full-dose anticoagulation
APTC

Meta-analysis® P2y12 antagonist Low-dose anticoagulation

Single antiplatelet therapy Aspirin Aspirin Aspirin

Targeting platelets Targeting platelets and coagulation factors

APTC, Antiplatelet Trialists’ Collaboration; PAD, peripheral artery disease. 1. Anand SS, et al. J Am Coll Cardiol 2018; 71:2306-15; 2. Hiatt WR, et al. N Engl J Med 2017; 376:32-40; 3. CAPRIE Steering Committee. Lancet 1996; 348:1329-3
4. Antithrombotic Trialists’ Collaboration. BMJ 2002; 324:74-86; 5. Bonaca MP, et al. N Engl J Med 2015; 372:1791-800; 6. Bonaca MP, et al. JACC: Cardiovasc Interv 2014; 9:2157—-64; 7. Bhatt DL, et al. N Engl J Med 2006; 354:1706-17;
8. Anand SS, et al. Lancet 2018; 391:219-29; 9. Eikelboom JW, et al. N Engl J Med 2017; 377:1319-330; 10. WAVE Investigators. N Engl J Med 2007; 357:217-27.

McClure et al. Curr Cardiol Rep. 2019, 21(10):115.



The NEW ENGLAND
]OURNAL of MEDICINE @& e T -

)
/j JOURNAL of MEDICINE

1EDICINE AND SOCIETY | A NEW NEJM GROUP SERIES: pFae ¢ | IMAGES IN CLINICAL e PERSPECTIVE
\econstructive Justice — Public Fossil-Fuel Pollution xm‘ lﬂj MEDICINE ; . o= Bivalent Covid-19 Vaccines — A
ESTABLISHED IN 1812 JULY 19’ 2007 VOL. 357 NO.3 i;li:ll[’il:;)i to End Mass : and Climate Change @ Odontogenic Cutaneous Fistula ( Cautionary Tale
ORIGINAL ARTICLE
. 0
Oral Antlcoaglﬂant and Antlplatelet Therapy Rivaroxaban in Peripheral Artery Disease after Revascularization
. . .
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etal

The Warfarin Antiplatelet Vascular Evaluation Trial Investigators*

Rivaroxaban with or without aspirin in patients with stable 3@ “» ®
peripheral or carotid artery disease: an international,
randomised, double-blind, placebo-controlled trial

Sonia S Anand, Jackie Bosch, John W Eikelboom, Stuart ] Connolly, Rafael Diaz, Peter Widimsky, Victor Aboyans, Marco Alings, Ajay K Kakkar, T H E L A N (: E T
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COMPASS

® |nclusion Criteria
m Presence of CAD or PAD

m PAD defined as any of: Previous aorto-femoral bypass surgery, limb bypass surgery, or
percutaneous transluminal angioplasty of iliac, infrainguinal arteries; previous limb or foot
amputation for arterial vascular disease; history of claudication (with either ABI < 0.9 or > 50%
stenosis); previous carotid revascularization or asymptomatic carotid stenosis > 50%

® |f included for CAD, also required either of:
m Age 265 years
® Age <65 years with:

= Documented atherosclerosis or revascularization involving at least 1 additional vascular bed;
current smoker; diabetes; renal dysfunction (eGFR < 60 mL/min); heart failure; non-lacunar
stroke > 1 month prior to randomization

" EXCIUSIon Crlterla InCIUded eGFR <15 mL/mIn Eikelboom et al. N Engl J Med. 2017, 377(14):1319-1330.



Cumulative Hazard Rate
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Rivaroxaban Across the Spectrum of PAD

COMPASS

Population selected for PAD or CAD with enrichment
PAD outcome: CV death, MlI, stroke, ALI, MVAMP

Concomitant CAD 65%

__— — Aspirin

r ~ Rivaroxaban
™ Rivaroxaban + Aspirin

Rivaroxaban + Aspirin vs. Aspirin
HR: 0.69 (0.57-0.90), P=0.005

Year
Anand et al. Lancet. 2018, 391:219-229.

VOYQGER PAD F*

Population selected for lower extremity PAD only (no CAD enrichment)

PEP: CV death, MlI, ischemic stroke, ALI, MVAMP
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3 Year
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Bonaca et al. New Engl J Med. 2020, 382:1994-2004.



CART: Selecting the highest risk independent groups in the
aspirin only arm of COMPASS trial

2 2 out of: CAD, PAD or history of stroke? (p<0.001)

NoO | Yes
v v
Heart failure? (p<0.001) eGFR < 607? (p<0.001)
No | Yes No | Yes
v
Diabetes? (p=0.005)
NO | Yes
v
eGFR < 607 (p=0.014)
No |  Yes
v v
Age > 757 (p=0.043) Heart failure? (p=0.004)
No | Yes No | Yes
v v v v v v v
259, n=2526 25 9, n=426 25 9 n=710 259 n = 2069 25 9 n= 1508 25 o n=1023 25 9, n=323 25 9 n=541
20% - 20 % - 20% - 20 % I 20 % - 20 % - 20 % — 20 % —
15% - 15% - 15% - 15% H 15% - 15% - 15% — 15% —
10% - 10% - 10% - 10% H 10% - 10 % - 10% - 10% -
5% - 5% - 5% - 5% H 5% - 5% - 5% - 5% -
0% T T 71T 0% rTTT1T1 0% rTTT1T 0% rTT 71T 0% r7TT1T1T1 0% rT—T1T17T 0% rTTT177T1 0% T T T 71
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Anand et al. /] Am Coll Cardiol. 2019, 73(25):3271-3280.



Who are the highest risk patients who benefit most?

Events Prevented Per 1,000 Patients Treated with
Rivaroxaban + Aspirin Over 30 Months
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MACE / MALE / Major Amputation
0.30

Prior Amputation

Prior Limb Revascularization*
Fontaine lla/llb**

Fontaine IIl/IV**
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Cumulative Incidence Risk
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without prior amputation
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Legend: MACE: Major adverse cardiac event; MALE: major adverse limb event; PAD: Peripheral artery disease

Figure 1: MACE, MALE Including Major Amputation Stratified by Subtype of PAD
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COMPASS: SECONDARY ANALYSIS IN CKD

JOURNAL OF THE AMERICAN COLLEGF OF CARDIOLOGY VOL. 73, NO. 18, 2019
© 2019 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN

COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER

THE CC BY -NC-ND LICENSE (htip cative \ 1 ¢ ra enses/by /4 )

ORIGINAL INVESTIGATIONS

Rivaroxaban Plus Aspirin in Patients With g

Vascular Disease and Renal Dysfunction
From the COMPASS Trial

Keith A.A. Fox, MBCuB,” John W. Eikelboom, MBBS," Olga Shestakovska, MSc,” Stuart J. Connolly, MD,’
Kaj P. Metsarinne, MD,” Salim Yusuf, DPu."™

Fox et al. ] Am Coll Cardiol. 2019, 73(18):2243-2250.



COMPASS: SECONDARY ANALYSIS IN CKD

CENTRAL ILLUSTRATION Rivaroxaban Plus Aspirin in Renal Dysfunction
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PAD GAP

Medication use - Admit vs Discharge
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disease alone versus peripheral artery disease with concomitant coronary artery disease.
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UNDERTREATMENT OF PAD IN CKD

m 28,652 patients underwent peripheral vascular intervention for critical
limb ischemia, 47.5% with CKD (eGFR <60 mL/min)

® Goal-directed medical therapy included the composite use of antiplatelet therapy
and statin, and ACE inhibitor or ARB if hypertension was present

® Patients with CKD versus those without CKD had lower prescription rates both
before (31.7% vs. 38.9%) and after (36.5% vs. 48.8%) peripheral vascular
intervention (p < 0.0001)

Jelani et al. Am J Nephrol. 2021, 52:845-853.



TAKE-HOME POINTS

= PAD is a disease with devastating consequences, that remains
underdiagnosed and undertreated

= Patients with CKD are at significantly increased risk of developing PAD, and
co-existence of PAD and CKD is associated with distinctly higher rates of
amputation, in-hospital and long-term mortality

= Patients with PAD and CKD have unique considerations in terms of risk factors,
diagnostic evaluation and treatment

= PAD patients would ideally be served by close collaboration between surgical
specialists, medical specialists and primary care
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