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Abstract

Heart failure is one of the common causes of morbidity, mortality, and socioeconomic burdens. Heart failure is treated by
medications or assistive devices according to the current evidence-based guideline, thus the mortality due to heart failure
is decreasing but the long-term mortality is still high and patients with heart failure show poor quality of life. Exercise-based
cardiac rehabilitation (CR) along with optimal medical therapy can decrease hospital readmissions, long-term mortality and
promote health-related quality of life. Therefore, exercise-based CR in heart failure is strongly recommended by international
guidelines for heart failure. In Korea, the national medical insurance coverage for CR was started in 2017 but CR for heart failure
is definitely underutilized. To promote CR in heart failure, health care professionals in CR providers should fully understand the
benefits and clinical application of CR and can convince other medical staff or patients with heart failure based on their solid
knowledge. In this narrative brief review for CR in heart failure, | will cover the following topics: 1) mechanisms of exercise-based
CR on beneficial effects in heart failure, 2) clinical evidence of CR in heart failure, 3) exercise prescription in heart failure, 4) CR
barriers and strategies to promote CR.
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Table 1. Mechanism of Exercise on Beneficial Effect in Heart Failure [13,19-21]

Category

Mechanisms

Cardiac function

Skeletal muscle function and structure
Endothelial function

Autonomic nervous system
Renin-Angiotensin-Aldosterone system
Pulmonary function

Glucose and lipid metabolism

Inflammatory response

Cardiac output 1, Filling pressures |

Strength 1, Mass 1, Oxygen extraction

Vasoconstriction |, Left ventricle afterload |, Blood pressure |
Sympathetic tone |, Vagal tone 1

Renin |, Angiotensin |, Aldosterone |

Respiratory muscle strength 1, Minute ventilation 1

Insulin resistance |, Adiposity |, Hyperlipidemia |
Inflammatory cytokines |
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History taking and physical examination before exercise prescription

- Contraindications of exercise or cardiac rehabilitation participation

- Diagnoses related with heart failure, any procedures especially related with heart (e.g., percutaneous coronary intervention, pacemaker, implantable
cardioverter defibrillator, valve surgery), any comorbidities (e.g., diabetes mellitus, hypertension, dyslipidemia, musculoskeletal problems, pulmonary diseases)
- Medications, echocardiography and electrocardiogram (ECG) findings, smoking, diet
- Previous exercise participation (frequency, intensity, time, type, mode), any exercise related symptoms, New York Heart Association (NYHA) classification
- Physical examination related with cardiovascular system, visual inspection on any surgical or procedure related wound

¥

Exercise stress test & risk stratification
- Cardiopulmonary exercise test (CPET) is recommended, if possible.

*  Usually Naughton or modified Naughton protocol is used.

*  Encouraged to achieve a Borg scale >16 or respiratory exchange ratio >1.05 to 1.10

- If CPET is not available due to no gas analysis equipment, ECG exercise stress test without gas analysis can be used.
- If any graded exercise tests with ECG and blood pressure monitoring are not available, 6-min walk test can be used.

E 3

Usual exercise regimen in heart failure
Aerobic exercise Resistance exercise
Frequency Moderate intensity: 5 days/week 2 or 3 days/week
Vigorous intensity: 3 days/week
Intensity Exercise based on target heart rate range or rating of perceived 8-10 exercises, about 1-3 sets of 8-16 repetitions of each exercise
exertion by a Borg scale Includes the large muscle groups (e.g., hip, knee, shoulder)
Start with low weight and higher repetitions, if patients have low functional
capacity
Time 30-60 min/session Up to one hour for total body workout, but the time has to be adjusted
Short bouts of exercise, if a patient has too low exercise capacity. individually according to patients’ strengths, preferences or compliances
Type Activities that increases heart rate and rating of perceived exertion Dumbbells, specialized machines for resistance exercise, elastic bands,
(e.g., walking, running, climbing, cycling) closed kinetic chain exercise using own body weight (e.g., squatting)
Fig. 1. Exercise prescription for heart failure.
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Table 2. Strategies to Promote Cardiac Rehabilitation (CR) Enrollment and Participation [13,45,53]

Strategies

» Automatic CR referral system

* “Liaison” approach to educate and encourage patients to participate CR

» Combination of both automatic referral and “liaison” approach

« Eliminate out-of-pocket expenses early after discharge

* Early outpatient appointment after discharge

* Flexible CR operation hours (e.g., evening session, weekend session)

* Alternative CR models (e.g., home-based CR, community-based CR, tele-monitoring)

* Incentive payment model to promote installation of more CR facilities and CR participation
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