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Claudication Rx 

What is the Functional Impact of PAD? 



What are the Characteristics 
of an Ideal Claudication Intervention? 

• Effective in increasing pain-free and maximal 
walking distance 

• Effective in improving subjective symptoms 

• Minimal morbidity 

• No or minimal mortality 

• Cost-effective 

• Available to the millions of people with 
claudication 

Exercise training for IC serves as a model intervention 



Claudication Exercise Programs 

• Effective at improving exercise performance, 
walking ability and physical functioning 

• Safe, with no recorded morbidity or mortality 

• Potential to improve other atherosclerosis risk 
factors 

• Patient must be motivated and compliant    

• Supervised and performed 3 times/week 

• Duration: usually 3 months (rarely longer) 

• Cost-effective compared to invasive treatments 

• Availability of supervised programs is limited 



The PAD Exercise Training Program 

Exercise Rest Exercise Rest Exercise Cool 

Down 

Warm-up 

l Warm-up:  Approximately 5 minutes 

l Repeated exercise periods:  End at 

moderate claudication level 

l Rest Periods:  Until claudication abates 

This program has not been shown to be efficacious in a “home” 
setting.  It requires a specific procedure and environment, much like 

invasive procedures… 



Effects of Exercise Training 
Claudication Pain Severity 

0

3

6

9

12

15

Entry Mid Exit

Pain onset Mild pain Mod pain Severe pain

Walking 

Time 

(min) 

* 

* 

* 

* 

* 

From:  Hiatt et al.  Circulation 1990:81;602 

Study 
Population:   

19 male 
patients, mean 
age 60 yrs 
 

Exercise 
Training 
Protocol: 

1 hr/d, 3x/wk, 12 
weeks 
 

Testing Periods:   
At entry, 6 
weeks, and 12 
weeks 

 



Efficacy of Supervised Exercise:  
The “Gardner 21-Study Meta-Analysis” 

1 block = 80 m  

• Predictors of improvement  
– Moderate claudication pain 
– Walking exercise 
– > 3 (or 6) months exercise training 
– Supervised exercise 

Gardner AW. JAMA. 1995;274:975-80. 

Exercise Control Change 

Pain-Free Walking 
Distance 

180% * 40% 2 blocks 

Maximal Walking 
Distance 

130% * 30% 3 blocks 



Potential Mechanisms by Which Exercise Improves Claudication 

Peripheral arterial disease 
Reduced oxygen delivery 

:  Ischemia- 

Reperfusion  

Poor aerobic capacity  

Reduced muscle strength & endurance 
Impaired walking ability  

Decreased quality of life 

  Deconditioning and  
worsening: 
Obesity   

Hypertension  
Hyperlipidemia  
Hyperglycemia  
Thrombotic risk 

  

Effects of exercise training on  
pathophysiological correlates of  
claudication   
  
Good evidence for improvement  
  
Potential improvement  
  
Short-term: may worsen   
Long-term: may improve 

Systemic inflammation  
Free radical generation 

Muscle fiber denervation  

Muscle fiber atrophy 

Altered myosin heavy chain expression 

Altered muscle metabolism  

Acylcarnitine accumulation  

Altered electron transport 

Endothelial  

Dysfunction 

Stewart et al. Medical Progress: Exercise Training for Claudication.  NEJM 2002; 347(24):1941-1951  



Relative Benefit of Exercise Training 

(vs. other care) in Cardiovascular Diseases 

Maximal Exercise Time 

(% Change) 

Time to Onset 

of Symptoms 

(% Change) 
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Exercise Training vs PTA: 
Relative Long-term Effects on 

Claudication 

Creasy TS. Eur J Vasc Surg.1990;4:135-40. 
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A Model: Claudication Treatments Compared 

Claudication treatment by (1) exercise rehabilitation or (2) PTA were 

compared in cost-effectiveness analysis at 3 months and 6 months 

Primary endpoints: 

3 months and 6 months of costs and effectiveness 

Supervised 
exercise rehab Lifetime maintenance 1 

PTA with stent ? 

2 PTA without stent 

PTA with stent ? 

Lifetime maintenance 

Treesak C, Kasemsup V, Treat-Jacobson D, Nyman JA, Hirsch AT. Cost-Effectiveness of Exercise Training to Improve 

Claudication Symptoms in Patients with Peripheral Arterial Disease. Vascular Medicine 2004 ;9:279-285  

$19/meter gained 

$83/meter gained 

vs. 



When Should You Prescribe Exercise? 

PAD Rehabilitation is a “First Line” CVD 
intervention, and is therefore different 

from cardiac rehabilitation … 

Angina Dx Claudication Dx 

Medications 

PTCA or CABG 

Cardiac Rehab 

Medications 

PAD Rehab 

PTA or Surgical Bypass 



No significant functional 

disability 

Evaluation for additional endovascular or 

surgical revascularization  

Three month trial 

Individual with Classic Claudication 

Further anatomic 

definition by more 

extensive non-invasive or 

angiographic diagnostic 

techniques 

Three month trial 

*  Inflow disease should be suspected 

in individuals with gluteal or thigh 

claudication and femoral pulse 

diminution or bruit, and should be 

confirmed by noninvasive vascular 

laboratory diagnostic evidence of 

aorto-iliac stenoses. 

 

† Outflow disease represents 

femoropopliteal and infrapopliteal 

stenoses (occlusive lesions in the 

lower extremity arterial tree below 

the inguinal ligament from the 

common femoral artery to the pedal 

vessels).  

Lifestyle limiting symptoms with 

evidence of inflow disease * 

Significant disability despite medical therapy 

and/or inflow endovascular therapy, with 

documentation of outflow† PAD,  with 

favorable procedural anatomy and  

procedural risk-benefit ratio 

Supervised 

exercise 

program 

Pre- and  post-

program 

exercise testing 

for efficacy 

• No claudication 

treatment required. 

• Follow-up visits at least 

annually to monitor for 

development of leg, 

coronary, or 

cerebrovascular 

ischemic symptoms. 

Clinical 

improvement: 

Follow-up visits  

at least annually 

Pharmacologic

al therapy: 

Cilostazol 

(Pentoxifylline) 

Endovascular 

therapy  

(or surgical bypass per 

anatomy) 

Lifestyle limiting 

symptoms 



Supervised Exercise Rehabilitation 

A program of supervised exercise training is 

recommended as an initial treatment 

modality for patients with intermittent 

claudication.  

Supervised exercise training should be 

performed for a minimum of 30 to 45 

minutes, in sessions performed at least 

three times per week for a minimum of 12 

weeks. 
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CLEVER 
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CLEVER 
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CLEVER—Primary Endpoint 
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CLEVER—Quality of Life 
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Exercise Therapy for PAD 

• It works 

• Low risk 

• High efficacy 

• Low Cost 

• Does not burn a bridge to future 
revascularization 


