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Major Manifestations of Vascular
Disease and Atherothrombotic Events

Cerebrovascular

Disease (CVD)

* [schemic Stroke

* Transient ischemic attack

Cardiovascular

Disease (CAD)

* Myocardial infarction

* Angina Pectoris
(stable & unstable)

Peripheral Arterial Disease

(PAD)

* Intermittent Claudication

» Critical Limb Ischemia, rest
pain, gangrene, hecrosis
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Age Dependent Prevalence of Peripheral
Arterial Disease
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Ethnicity and PAD:
The San Diego Population Study
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NHW = Non-hi ic white.
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PARTNERS

Prevalence of PAD in At-Risk

Patients

AThe PARTNERS* program evaluated 6,979 patients in
physicianso offices.

A Patient criteria:
I 270years, or
I 501 69 years with a history of smoking and/or diabetes

¢ L

* PARTNERS=PAD Awareness, Risk, and Treatment: New Resources for Survival. M\ RUSH UNIVERSITY
Hirsch AT, et al. JAMA. 2001;286:1317-1324. MEDICAL CENTER
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Based on the epidemiologic evidence base,
an oat risko6é population for PAD c¢.

Age less than 50 years with diabetes, and one additional risk factor
(e.g., smoking, dyslipidemia, hypertension, or
hyperhomocysteinemia)

Age 50 to 69 years and history of smoking or diabetes
Age 70 years and older

Leg symptoms with exertion (suggestive of claudication) or
Ischemic rest pain

Abnormal lower extremity pulse examination
Known atherosclerotic coronary, carotid, or renal artery disease
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Ten Year Mortality in Patients with
PAD (but without known CAD)

CAUSE OF DEATH RELATIVE RISK
All Causes 3.1
Cardiovascular Disease 5.9
Coronary Heart Disease 6.6

Criqui et al. N EnglJ Med 1992;326:381 ) Be ORIy



Relative 5-year mortality rates
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Diagnosis of Peripheral Arterial
Disease

A Vascular history

A Physical examination

A Non-invasive vascular laboratory
AMRA and CTA

A Traditional angiography
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Clinical Presentations of PAD

~15%
Classic (Typical)
Claudication

50%
Asymptomatic

~33%

Atypical

Leg Pain
(functionally limited)

1%-2%
Critical
Limb Ischemia




Claudication
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Typical vs Atypical Symptoms
In Patients With Symptomatic PAD

Typical Symptoms? Atypical Symptoms!

Intermittent claudication AExertional leg pain that
AExertional calf pain that indicative of PAD I may involve areas other than
. th tient t the calves
! cs:?oups \G/)vsalkiig atentto I may not stop the patient from
walkin
i resolves within 10 minutes . 2 i
I g I may not resolve within
\ 10 minutes of rest
33%>
1. McDermott MM et al. JAMA. 2001;286:1599-1606. £\ RUSH UNIVERSITY
2. Hiatt WR. N Engl J Med. 2001;344:1608-1621. \II MEDICAL CENTER



Comprehensive Vascular Examination

Key components of the vascular physical examination include:

Bilateral arm blood Pulse Examination
pressure (BP) Carotid
: : i Radial/ulnar

Cardiac examination P
Palpation of the Popliteal
abdomen for Dorsalis pedis

: Posterior tibial
aneurysmal disease

. . Scale:

Auscultation for bruits N ——
Examination of legs and 1=Diminished
feet 2=Normal

3=Bounding (aneurysm or Al)
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Ankle-Brachial Index

» .

ABI = Lower extremity systolic pressure
Brachial artery systolic pressure

A The ABI is 95% sensitive and 99% specific for PAD
A Normal is >0.9
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Interpreting the Ankle-Brachial Index

ABI Interpretation
1.0001.29 Normal
0.9160.99 Borderline
0.41060.90 Mild-to-moderate disease
(0.40 Severe disease
Q1.30 Noncompressible
Adapted rom Hirsch AT, et o, Am Col Cardiol, 2006:47:e1-¢192. Figure 6 7\ RUSH UNIVERSITY
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Survival of PAD by ABI Strata
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Segmental Pressure Measurements
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Segmental Pressure Measurements
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Arterial Duplex Ultrasound Testing

Duplex ultrasound of the extremities is useful to
diagnose anatomic location and degree of
stenosis of peripheral arterial disease.

Duplex ultrasound is useful to provide

surveillance following femorapopliteal bypass P’ ‘ --i-. s o0 W™

using venous conduit (but not prosthetic grafts)

Duplex ultrasound of the extremities can be

used to select candidates for: However, the data that might
endovascular intervention support use of duplex
surgical bypass, and ultrasound to assess long
to select the sites of surgical anastomosis.  term patency of PTA is not
robust.
PTA=percutaneous transluminal angioplasty (D &%%?C%ﬁlggﬁﬁg



Magnetic Resonance Angiography (MRA)

MRA has virtually replaced contrast arteriography for PAC
diagnosis

Excellent arterial picture
No ionizing radiation

Noniodinedbased intravenous contrast medium rarely
causes renal insufficiency or allergic reaction

~10% of patients cannot utilize MRA because of:
Claustrophobia
Pacemaker/implantable cardiovertedefibrillator
Obesity

Gadolinium use in individuals with an eGFR <60 mL/min
has been associated with nephrogenic systemic fibrosis
(NSF)/nephrogenic fibrosing dermopathy
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Computed Tomographic Angiography (CTA)

Vitrea®
W/L:325/270
Segmented

Requires iodinated contrast
Requires ionizing radiation

Produces an excellent arterial
picture
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Computed Tomographic Angiography (CTA)

Requires iodinated contrast
Requires ionizing radiation

Produces an excellent arterial
picture
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Treatment Goals for the Patient with
Peripheral Arterial Disease

reatment Goals

!

Prevent
Progression of
Atherosclerosis

Improve Preserve Reduce
functional The limb Cardiovascular
status Morbidity &
Mortality
'
Improve Decrease nee [
Symptoms, For Vascular Stroke
Quiality of Life, Surgery MI. Death
Exercise |
Capacity
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Modifiable Risk Factors for PAD

* PAD




Reducing Risk: Smoking

A Cigarette smoking is the most important risk
factor for PAD, with a relative risk ranging from 2
to 7

A More than 90% of patients referred to vascular
clinics for PAD have a h/o smoking (Murabito
Circulation 1997;96:44)

A Patients who continue to smoke have a 40 to
50% 5 year mortality, usually from Ml or CV, and
are at increased risk for amputation

A Drugs such as Chantix improve smoking
cessation rates

A\ RUSH UNIVERSITY
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Diabetes and Atherosclerosis

Diabetes mellitus:

A The 2nd most potent risk factor for PAD
A Accelerates atherosclerosis 200 to 400%
A 400% increase risk of stroke

A PAD develops a decade earlier
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Peripheral Arterial Disease: Consider
Coexisting Coronary Artery Disease

A A pharmacologic stress test is appropriate in
most patients with PAD (whether silent or
symptomatic) to screen for significant CAD
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Peripheral Arterial Disease:
Therapeutic Approach

A Evaluate and treat systemic atherosclerosis
I Smoking cessation
I Lipid lowering
I Blood pressure control
I Diabetic control

A Anti-platelet therapy
A Exercise program
A Drug therapy for claudication
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Exercise Program for Intermittent
Claudication

A Effective in improving exercise performance,
walking distance and physical functioning

A Safe, no morbidity or mortality

A Cost-effective
A Potential to improve other CV risk factors

ARequires patientos act |
availabllity of a supervised exercise program
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The PAD Exercise Training Prescription

Warm-up

Exercise Rest Exercise Rest Exercise Cool
Down

Warm-up: Approximately 5 minutes

Repeated exercise periods: End at moderate
claudication level

Rest Periods: Until claudication abates

This exercise interventional program hasot been shown to be efficacious in a
ohomed6 setting. |t requires a speci
invasive interventional procedures.
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Pharmacotherapies for PAD

Therapeutic Goal

Reduction of Improvement of
Ischemic CV Claudication

Drug: PAD Events Symptoms
Clopidogrel Marker Yes No
(Plavix®)

Cilostazol Target No Yes
(Pletal®)
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Dose Response Treadmill Results (Constant Load)
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*P < .05 vs placebo
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Improvement in Quality of Life
Improvement of General Health Perceptions

30

25

20

15

10

B Placebo
B Cilostazol 100 mg bid

*

Wk 4 Wk 8 Wk 16 Wk 20 Wk 24
Medical Outcome Scale SF-36

Beebe HG et al. Arch Intern Med 1999:159:2041-50. @ RUSH UNIVERSITY
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Indications for Lower Extremity
Angiography

A Critical limb ischemia: gangrene,
Ischemic rest pain, or non-healing ulcer

A Claudication in pt. with non-invasive
study suggesting aorto-iliac obstruction

A Lifestyle-limiting claudication in pt. with
SFA/popliteal disease, not improved by
walking program and cilostazol P o
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Options in Limb Revascularization

Endovascular reconstruction options

Percutaneous transluminal angioplasty (PTA)
Stents

Surgical reconstruction options
Aortoiliac/aortofemoral reconstruction
Femoropopliteal bypass (above knee and below knee)
Femorotibial bypass
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Chronic Critical Limb Ischemia:
Historical Clues and Physical Findings

A Ischemic rest pain

Ache, pain, numbness of arch of foot/toes with leg elevation

I

I Most uncomfortable at night while resting in bed
I Interferes with sleep

I Relief with dependent positioning of limb

A Ischemic ulceration

I found distally at ends of toes, over bony prominences on
feet

I Dry, devitalized, black
I Intense pain

A Gangrene

Pain, sleep deprivation, lack of mobility, and need for
intensive medical care all severely impair functional
independence and quality of life () e e S




Critical Limb Ischemia (CLI)

Fate of Patients With CLI After Initial Treatment

Summary of éBmonth outcomes from 19 studies

Critical limb ischemia is
defined as ischemic
rest pain, nonhealing
wounds, or gangrene

Dormandy JA, Rutherford RB. J Vasc Surg. 2000;31:S1-S296. @ II;{A%%I}ICLAI;]‘I\(;E&STI‘EE



ANGIOGENSIS
Can we grow a new arterial supply?
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Potent Angiogenic Growth Factors

A Vascular endothelial growth factor (VEGF)
A Fibroblast growth factor (FGF)
A Platelet derived growth factor (PDGF)

A Human developmental embryologically-
derived locus-1 protein (hDEL-1)

A Hypoxia Inducible Factor (HIF)
A Stem cells
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Modes of Gene Delivery
Direct IM Injection

/ ‘ #\ RUSH UNIVERSITY

I/ MEDICAL CENTER



Therapeutic Angiogenesis - VEGF

g

Rabbit Hind-Limb Ischemia
Takeshita et al, JCI 1994

#n\ RUSH UNIVERSITY
\II MEDICAL CENTER



Ischemic Ulcer Patient (Patient 27): Screening

Data on file at Genzyme




Ischemic Ulcer Patient (Patient 27): Day 60 after Placebo

Data on file at Genzyme
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