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Abstract

Patients with peripheral artery disease (PAD) usually have functional impairment, faster functional decline, and poorer quality
of life (QolL). It is important to treat PAD properly because it can cause of increasing risk of cardiovascular diseases and related
mortality. In addition to anti-platelet agents and statins, cardiac rehabilitation including lifestyle modification and aerobic exercise
therapy must be provided to these patients. The mechanism leading to exercise induced improvement may include changes in
the way that oxygen is used by exercising the muscle, improved endothelial function, reduced cardiovascular disease risk factors
and improved gait as well as increased blood supply. Prior to prescribing exercise, treadmill exercise teat may be given priority
to assess functional status. Structured supervised treadmill exercise and home-based exercise each significantly improve
functional status and QoL and reduce leg symptoms. In patients with claudication, alternative strategies of exercise, including
upper-body ergometry, cycling, and pain-free walking can be beneficial to improve walking ability and functional status. Studies
with long-term follow-up have demonstrated a persistent benefit of those exercises in patients with claudication. Furthermore,
the risk-benefit ratio is favorable, with an excellent safety profile in patients screened for absolute contraindications to exercise.
In order to increase the effectiveness of exercise therapy and prevent problems, it will be most important to fully evaluate the
patient’s condition and prescribe appropriate exercise intensity, duration, and modalities.
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Fig. 1. Mechanism of functional and claudication improvement through exercise [7].
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2) F+Z3}5 &% A H(structured exercise therapy)2

A3 (recommendation) [8]

Table 1. Structured Exercise Program for Peripheral Artery Disease
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Structured exercise program

Supervised exercise therapy (COR I, LOE A)

* Program takes place in a hospital or outpatient facility.

* Program uses intermittent walking exercise as the treatment modality.
* Program can be standalone or within a cardiac rehabilitation program.

* Program is directly supervised by qualified healthcare provider (s).

* Training is performed for a minimum of 30-45 min/session; sessions are performed at least 3 times/week for a minimum of 12 weeks.
* Training involves intermittent bouts of walking to moderate-to-maximum claudication, alternating with periods of rest.
* Warm-up and cool-down periods precede and follow each session of walking.

Structured community- or home-based exercise program (COR Ila, LOE A)

* Program takes place in the personal setting of the patient rather than in a clinical setting.

* Program is self-directed with guidance of healthcare providers.

* Healthcare providers prescribe an exercise regimen similar to that of a supervised program.

« Patient counseling ensures understanding of how to begin and maintain the program and how to progress the difficulty of the walking

(by increasing distance or speed).

* Program may incorporate behavioral change techniques, such as health coaching or use of activity monitors

COR: class of recommendation, LOE: level of evidence

Table 2. Recommendations for Structured Exercise Therapy for Peripheral Artery Disease

COR LOE Recommendations

I A In patients with claudication, a supervised exercise program is recommended to improve functional status and QOL

and to reduce leg symptoms.

I B-R A supervised exercise program should be discussed as a treatment option for claudication before possible
revascularization.
Ila A In patients with PAD, a structured community- or home-based exercise program with behavioral change techniques

can be beneficial to improve walking ability and functional status.

Ila A In patients with claudication, alternative strategies of exercise therapy, including upper-body ergometry, cycling,

and pain-free or low-intensity walking that avoids moderate-to-maximum claudication while walking, can be

beneficial to improve walking ability and functional status.

COR: class of recommendation, LOE: level of evidence, QOL: quality of life, B-R: level B (randomized)
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Table 3. Intermittent Claudication Rating Scale

Grade Symptoms

0 No pain

1 Initial, minimal pain

2 Moderate pain, bothersome pain
3 Intense pain

4 Maximal pain, cannot continue
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Table 4. Treadmill Exercise Program I

Exercise program

» Start at 3.2 km/h speed and 0% grade.

* Use handrails only to keep balance, do not hold them too tight.

* Stop the treadmill completely when the pain scale reaches 2-3/4 points.

* Restart the exercise at the same intensity, after the discomfort disappears.
* Repeat rest/exercise sessions.

* Increase the load when walking is possible without leg discomfort for more than 8 min.
a) Increase the speed by 0.3 km/h when it is possible to walk for 8§ min.
b) Increase the grade by 1% when it is possible to walk at 5.4 km/h or reach a speed that no longer can be raised.

Table 5. Treadmill Exercise Program II (including when CPET is not performed)

Exercise program

* Walk at a comfortable speed and 0% grade to reach a lower extremity pain scale of 2-3/4 points after 5-10 min.

* When lower extremity pain develops, rest (in a sitting or standing position) until the pain disappears, and then repeat rest/exercise until
the whole exercise time reaches about 60 min.

* Continue the exercise in a similar manner until the cumulative exercise time is approximately 30-45 min out of the total exercise time
of 60 min.

* Increase the intensity gradually (0.2 km/h speed or 1% grade), when it is possible to walk continuously for more than 10 min.

* Continue the exercise when lower extremity pain reaches 2-3/4 points after 5-10 min and the cumulative exercise time reaches to 30-
45 min during 60 min.

Table 6. Exercise Program if Lower Extremity Symptoms Occur in Non-treadmill Exercise Such as Lower Extremity Ergometer

Exercise program

« Start at 50-80 revolutions per minute (RPM) until 2-3/4 points lower extremity pain develops after 5-10 min of exercise.

* When lower extremity pain develops, rest until the pain disappears, and then repeat rest/exercise until the whole exercise time reaches
about 60 min.

 Continue the exercise in a similar manner until the cumulative exercise time is 30-45 min out of the total exercise time of 60 min.
* Increase the RPM little by little, when the exercise is consecutively possible over 10 min.

* Continue the exercise when lower extremity pain reaches 2-3/4 points after 5-10 min and the cumulative exercise time reaches to 30-
45 min during 60 min.

Table 7. Exercise Program if Lower Extremity Symptoms do not Occur in Non-treadmill Exercise Such as Upper Extremity Ergometer

Exercise program

« Start at a comfortable intensity around 50 revolutions per minute (RPM).
* Repeat 2 min exercise/2 min rest for 60 min.

* Gradually, increase exercise time, such as 5 min exercise/l min exercise.
* Exercise 2 min exercise/2 min rest for 60 min

* Gradually, increase exercise time from 20 min to 60 min.

» Maintain the exercise intensity of 11-15 points of Borg scale.
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