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Audience Response Question

-Which Month Has Been Denoted PAD
Awareness Month?

- A) January

- B) March

- C) July

- D) September

- E) PAD doesn’t have a month
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Our Clinical Practice

- A 62 yo man on dialysis tells his nephrologist about a
history of nonspecific right-leg pain and a non-healing ulcer
on his foot. ESRD was due to HTN

- Before the start of of dialysis therapy 1 years ago, his
ankle-brachial index (ABI) was 1.2 and further testing was
not pursued given the absence of an ulcer and concerns
regarding gadolinium and contrast exposure

- CT angiography- multi-segment right leg PAD, not
amenable to revascularization

- After 6 months of wound care, analgesics, non-weight
bearing, and antibiotics to treat wound infections, the ulcer
fails to heal and progresses to gangrene, and the patient
requires amputation of his foot. )
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EPIDEMIOLOGY OF PAD IN CKD AND ESRD

Patients on dialysis

35,438 incident 45.9 Claims data
dialysis patients

29,873 prevalent 253 clinical*
hemodialysis patients

936 prevalent 23 clinical*
hemodialysis patients

132 prevalent 35 ABI<0.9
hemodialysis patients

Testa 226 prevalent 33 ABI<0.9
hemodialysis patients

Patients with CKD stage 3 or more

NHANES 211 participants with 24 ABI<0.9
CrCI < 60mL/min/1.73

CRIC 3199 participants with ~ 7.4 Self reported history of PAD

eGFR < 60
mL/min/1.73 m? 159 ABI<0.9

_ 648 participants with 12 ABI<0.9
kidney disease**
376 participants with 8.6 incident clinical* and ABI <0.9
eGFR < cases/1000
mL/min/1.73m?2 person-years s edical

arimella et al, AJKD 2012 Tutts Cener

POF 2015

Dat

PAD IS MORE PREVALENT THAN CVA OR A.FIB IN

PERSONS ON DIALYSIS

5 - Persons with ESRD
and PAD are:

L oo —More likely to die or
lose limbs than GP

Percent of patients

—Less likely to be
referred to specialists
—Less likely to be
considered for revasc.
D »w oF v £ meo —Likely to do better with
treatment despite all
the above
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RISK FACTOR FOR PAD IN CKD

- Traditional Risk - Unique CKD risk

Factors factors
—Male sex —Low eGFR
—Smoking —Albuminuria
—Diabetes —Chronic Inflammation
—Hypertension —Oxidative Stress
—Hyperlipidemia —Homocysteine

—Lipoprotein A

—Ca x Phos

—Arterial Stiffness
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KIDNEY DYSFUNCTION AND ALBUMINURIA
INCREASE RISK OF PAD
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WHEN TO DIAGNOSE PAD
Audience Response Question

-According to current Kidney Guidelines,
patients should be evaluated for PAD:

- A) When they initiate dialysis

- B) Regularly

- C) When they complain of leg pain

- D) After development of critical limb ischemia

- E) No guidelines exist on evaluation of PAD in
persons with Kidney Disease
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WHEN TO DIAGNOSE PAD
Audience Response Question

-According to current Kidney Guidelines,
patients should be evaluated for PAD:

- A) When they initiate dialysis

-B) Regularly (KDIGO 2012)

- C) When they complain of leg pain

- D) After development of critical limb ischemia

- E) No guidelines exist on evaluation of PAD in
persons with Kidney Disease
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HOW TO DIAGNOSE PAD

- Intermittent claudication: muscle pain or discomfort
brought on by exercise and relieved by rest
— Present in less than 15% who have PAD
— Numerous confounding causes of pain in PAD (neuropathy, RLS)

- Poor lower extremity skin and hair integrity have been
used in teaching to define an increased
— Presence or absence is both insensitive and not specific

- Abnormal pulses: provides adequate data for any
clinician to proceed to establish a PAD diagnosis
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ABI IN CKD AND ESRD

Estiratest G by Cystabn ©

P ABI of <0.9 are diagnostic for PAD
Values in the range of 0.9-1.0 are “not
OO normal”

™ N,

8 \\ Prevalence of an ABI >1.3 is high in

CKD (23%), ESRD (41%) and Tx (24%)

Medial arterial calcification (MAC)
results in decreased vessel
compressibility

u 1 1 18 g #  MAC can give a FALSE NORMAL ABI

b T or ELEVATED ABI
U Shaped Association of GFR

and ABI in the population
Tuftstars

Ix, JACC 2009

OTHER DIAGNOSTIC MODALITIES

TASCII and AHA/ACC .
guidelines recommend * MR Angio

performing TBI when ABI>1.3 ¢ Skin perfusion T ft Medical

e Toe Brachial Index
» Toe arteries less effected
+—— Photo Plethysmograph by MAC
e May be useful in ruling out
disease or detecting distal
small vessel PAD
Toe Blood Pressure * Studies show hlgh ABI
and PAD can co-exist
¢ Duplex USG
« Digital Subtraction Angio
e Conventional Angio
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PAD AND CKD: A DEADLY COMBINATION
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CKDand CKDAlone PAD Alone Neither CKD

1079 persons with CKD defined by
eGFR < 60ml/min (MDRD) and PAD
(ABI <0.9)

U Shaped association with mortality
and ABI in general population

Increasing 6 year mortality with both 115\ apout in CKD and ESRD?
CKD and PAD Medical
edical

Liew et al, CJASN 2008 Tufts Center

Sutton-Tyrrell, Stroke 2008
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HIGH AND LOW ABI ARE ASSOCIATED WITH
ADVERSE OUTCOMES IN CKD

Cardiovascular events and mortality stratified by ABI category in the

18 . Chronic Renal Insufficiency Cohort Study

16

14 -
12 -

ABI category
10 <09
% of events
s ®0.9<1.0
6 - 1.0<14
w214
4
0 .
PAD MI CHF Mortaily
Medical
. Tufts Center
Chen, Garimella et al, ASN 2012

MORTALITY AND AMPUTATIONS IN PATIENTS
HOSPITALIZED FOR PAD
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- 1010 patients admitted with Rutherford >3 class PAD

- Mortality rates 16%, 18%, 31.7%, and 44.3% (p<0.001)

- Amputation rates 23.7%, 21.5%, 28%, and 40.2% (p<0.001)
Tufts ¥
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RELATIVE 5-YEAR MORTALITY RATES

Although CLI has a very high short-term
cardiovascular risk, society has not traditionally
attempted to identify risk of PAD
100 7
@ 85
©
o 80
z 63
S
,
< 407 psa By
$
o 204 16 14
e [
0+ - :
Prostate  Colon Breast  Critical ESRD Lung
Lim
Cancer Registry Ontario, 2012 Ischemia Medical
Criqui MH et al. N Engl J Med. 1992;326:381-6 Tl.lftS Cg;ltlg?r“
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- Secondary Prevention of CVD in Patients with PAD
— Antiplatelet medications (any kind). No anticoagulants
— SMOKING CESSATION
— Diabetes and hypertension management
— Statin therapy
— Physical activity
- Claudication and Critical Limb Ischemia Therapies

— Supervised exercise programs (Class 1A) for
symptomatic PAD (limitations: arthritis, COPD, HF)

— Cilostazol (only 2% use in ESRD patients with PAD)
—When above fail, consider revascularization therapy
Tuftstars

REVASCULARIZATION THERAPY

- First line treatment in Critical Limb Ischemia (rest pain,
non-healing wounds or ulcers, and/or gangrene)

- CLI + CKD: less likely treated with revascularization

- Both endovascular and open surgical options
- CKD/ESRD lesions are usually more distal

- Current AHA/ACC guidelines: surgical revascularization
should be first line revascularization therapy in persons
with a life expectancy greater than 2 years

- Persons on dialysis have increased risk of infection, graft
loss, amputations and mortality
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LACK OF DATA ON PAD THERAPY IN CKD/ESRD

20,596 partisinantswith

<cluded individuals
th severe kidney
'sease or evidence of

In clinical trials of ;bsfa';“a”y_impa"e“
Iney function
CAD 80.6%, excluded Y
patients with ESRD cluded patients with
Intense blood and 74%, excluded rum creatinine >
S patients with moderate ~ "9°-
cluded patients with
to severe renal abetes due to severe

insufficiency. d distal PAD in them

Supervised ex cluded patients with

control group. rmal ABI
Antithromboti _— separate data on
Collaborat ESRD KD oM Smoking HIN D patients with
therapy vs. ney disease
19,185 participants with Excluded patients with
All cause, CVD mortality,  ischemic

CAPRIE

severe kidney disease,
P S nonfatal CVD events,leg  stroke, myocardial Not reported

amputation infarction, or uhcontiolied
symptomatic PAD hypertension
Meta-analysis of RCTs

of2,702patientswith  Not reported

claudication
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. targeted use of the ABI
What is the best modality to Define the accuracy of the ABI

estab!lsh LU IERLEER LM If ABI non-diagnostic, consider compared to, and in combination
in patients with CKD/ESRD? other PAD physiologic or imaging  yiih “other physiologic PAD testing
(e modalities (e.g. TBI,)

Consider CTA or IMRAf planning a
revascularization procedure.

I If the ABI is elevated (>1.3), or pedal ~ Prospective evaluation of ABI test
Should diagnostic tests other
than ABI be utilized routinely in [ lCIEIa pressible, or istics in a cohort of CKD
; 5 clinical suspicion persists despitea  patients to determine the association of
patients with CKD? normal ABI, consider performing an  abnormal ABI values by eGFR;
exercise ABITBI or other imaging

Aggressive management of diabetes, lipids and
Which pharmacologic, exercise, ;’:;Z"y‘”'*5'"‘*‘"@‘“5““’"'a"“"'a‘e‘e‘
risk factor modification, or
N P T Ce COR @l Prescription of  supervised exercise program
. - in patients with claudication
care are efficacious in patients RCT to evaluate efficacy of drug

with CKD and PAD? Revascularization if CLI s presentorifabove  therapies in CKD populations
interventions not beneficial

Retrospective analysis of existing
cohort

Are preventive interventions .
SIS EEVETENT W rcciions o reduce isk of amputation clinical and economic implications
special fitting shoes useful in of CLIand progression to
prevention of progression to amputation in CKD/ESRD

CLIl/amputations? populations al
. U
LUITS Center

Prospective study to evaluate

Garimella et al, AJKD 2012

TAKE HOME MESSAGES

- KNOW THAT PAD IS MORE COMMON IN CKD/ESRD
THAN OTHERS

- CURRENT NON-INVASIVE TESTING MAY BE
INADQUATE TO DIAGNOSE AND RISK STRATIFY

- UNIQUE RISK FACTORS IN CKD/ESRD LEAD TO
BOTH HIGH AND LOW ABI (BOTH ARE BAD)

- NEED TO ‘FACILITATE DIAGNOSIS' BY HAVING A
LOW SUSPICION THRESHOLD

- IF NON INVASIVE TESTING IS NEGATIVE, CONSIDER
INVASIVE TESTING

- REFER TO A SPECIALIST
Tufts s




TAKE HOME MESSAGES- PREVENTION & TREATMENT
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WE NEED TO DO MORE

AN INCH OF BLOOD FLOW
CAN MAKE A FOOT OF
2222000, DIFFERENCE

)
)
An ounce of ‘-
prevention is -
worth a pound -
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of cure.

-Benjamin Frankiin
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