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Abstract

Cardiac rehabilitation (CR) is an integral component of the continuum of care for patients with cardiovascular disease (CVD).
Today, the efficacy and safety of CR are well established and it is practiced in 111 countries, but the participation rate of CR is
low. The actual rate of CR practice for acute myocardial infarction patients in Korea is very low only 1.5%. CR restores a patient’s
exercise capacity and decreases recurrence, re-hospitalization, and re-intervention, as well as mortality. The core components
of CR are patient evaluation, dietary treatment, weight management, blood pressure management, blood lipid management,
diabetes management, smoking cessation, psycho-social management, physical activity counseling, and exercise training.
In order for exercise training to be safely conducted, the risk stratification for exercise-related CV complication needs to be
evaluated and high-risk patients should be exercised under the supervision including ECG monitoring. Currently CR programs
have been practiced in 47 hospitals (28%) out of 164 CV specialty hospitals which practice percutaneous coronary intervention,
but there were not many hospitals with active CR practice. In order for CR to be actively practiced in Korea, CR programs need
to be developed in as many CV specialty hospitals as possible, and to increase participation rate, education to clinical staff and
patients, more systematic consultation systems, less financial burden to patients, and more flexible CR environment including
utilization of home-based CR and non-contact tele-CR technique are needed. These efforts by medical professionals should be
accompanied by governmental support in policy making and budget execution.
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Table 1. Benefits of Cardiac Rehabilitation
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Benefits

* Improved aerobic capacity: increased maximal oxygen consumption (VO,,,,,) by 15-20% and AT by 11-15%

* Reduced rate of angina due to the reduction of MVO,

¢ Increased VE and improved ventilatory threshold (VE/VCO, slope)

* Reduction of heart rate, systolic blood pressure, and MVO, at rest or submaximal work

* Improved LVEF and prevention of LV remodeling

* Improved coronary blood flow, reduction of atherosclerotic disease including the coronary arteries

* Improved blood lipid profiles (low-density lipoprotein cholesterol and triglyceride levels) and reduced inflammation markers (hs-CRP)

* Decreased sympathetic tone and increased parasympathetic tone, stabilization of autonomic nervous system, and reduced rate of

arrthythmia
* Reduced platelet aggregation and blood coagulation

* Improved quality of life and psychological conflicts (anxiety, depression, hostility, etc.)

* Improved risk factors of cardiovascular disease (smoking cessation, physical activity, diet, etc.)

* Reduced recurrence of cardiovascular disease, rate of re-admission and revascularization, reduced mortality

VO,: oxygen consumption, AT: anaerobic threshold, MVO,: myocardial oxygen demand, VE: minute ventilation, VCO,: carbon dioxide
production, LV: left ventricle, EF: ejection fraction, hs-CRP: high sensitive C-reactive protein
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Table 2. Contents of Cardiac Rehabilitation
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Type Contents

Education Educations for risk factors (smoking cessation, diet, physical activity, diabetes, hypertension, obesity, stress
control)

Evaluation Cardiopulmonary exercise stress testing (exercise electrocardiogram, cardiovascular response, gas analysis,
maximal oxygen consumption, etc.)
Risk factor stratification, comorbidity assessment, exercise function test, psychological evaluation etc.

Treatment Individual exercise prescription, hospital-based cardiac rehabilitation (monitored exercise), home-based cardiac
rehabilitation

Follow up Re-evaluation and re-education — enhancing healthy life style

Table 3. Contents Should Be Included in Patient Education of Cardiac Rehabilitation

Contents

Throughout the whole cardiac rehabilitation period

* Education on effects of cardiovascular diseases (e.g., myocardial infarction) on psychological/emotional status

* Explain the purpose and necessity of prescription and recommend adherence to medication for secondary prevention

* Encourage the patients to look for more information

During the hospitalization for acute management

* Diagnosis, educations on managements (e.g., medication, intervention, operation, etc.), adequate level of activity, manuals for angina

symptoms, information on returning to vocation and driving

* Specific information on discharge and prognosis managements, information on outpatient clinic visits

* Purpose and necessity of cardiac rehabilitation programs, contact information of cardiac rehabilitation team

During the outpatient cardiac rehabilitation program

» Physical activity levels, exercise, smoking cessation, diet, weight control, psychological/emotional support

* Benefits of long term exercise, adequate exercise intensity and cautions

* Contact information of cardiac rehabilitation team for medical advice or support
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Fig. 1. Critical pathway of cardiac rehabilitation.
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CR: cardiac rehabilitation, PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, ICU: intensive care unit, MI:

myocardial infarction, EST: exercise stress testing
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Table 4. Risk Assignment for Cardiovascular Complications That Can Develop with Exercise

Low risk

Moderate risk

High risk

Ischemia Atherosclerosis risk factors (+)

History of CAD but no current
ischemia or evidence of
atherosclerosis within 1 year

Normal EST

Arrhythmia Nonsustained, rate-controlled
supraventricular arrhythmias with

no hemodynamic compromise

Unifocal, infrequent (<10%)
premature ventricular contractions

Pump failure Remote history of CHF controlled

with medications
NYHA Class I

Mild left ventricular dysfunction
(EF > 50%)

Normal or blunted rise (5-20
mmHg) in systolic blood pressure
with moderate-intensity exercise

Ischemia/angina at moderate to
high intensity exercise levels (> 7
METs)

Stable after an ischemic event,
coronary artery bypass graft, or
angiographic intervention

Controlled at lower intensity
exercises with medications

Rapid supraventricular arrhythmias
with or without symptoms but no
hemodynamic compromise

Multifocal premature ventricular
contractions, couplets, triplets, or
history of nonsustained ventricular
tachycardia

Patients with pacemakers

Active CHF controlled with
medications

NYHA Class I

Moderate left ventricular
dysfunction (EF 40-50%)

Blunted or no rise (0-5 mmHg) in
systolic blood pressure with mild-
to moderate-intensity exercise

Ischemia/angina at low intensity
exercise levels (< 5 METs)

Complex coronary anatomy
not amenable to intervention or
revascularization

Any arrhythmias with
hemodynamic compromise

Recent history of ventricular
tachycardia, ventricular fibrillation,
or asystole

Patients with ICDs

CHEF at rest or with mild intensity
exercise

NYHA Class III or IV

Moderate to severe left ventricular
dysfunction (EF < 40%)

Recent history of a fall in systolic
blood pressure with or after
exercise

CAD: coronary artery disease, EST: exercise stress test, NYHA: New York Heart Association classification, EF: ejection fraction, MET:
metabolic equivalent, CHF: chronic heart failure, ICD: implantable cardioverter defibrillator
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Fig. 3. Wireless electrocardiogram (ECG) monitoring system using ECG electrodes and a transmitter.
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Table 5. Indications for Terminating Exercise Stress Testing and Training

Indications

Absolute indications (immediate termination)

* ST elevation >1.0 mm in leads without diagnostic Q waves or inverted T waves

* Drop in SBP of >10 mmHg from baseline, with ischemia
* Moderate to severe angina

* Nervous system symptoms (e.g., ataxia, dizziness, or near-syncope)

* Signs of poor perfusion (cyanosis or pallor)
* Sustained VT

* Development of bundle branch block that cannot be distinguished from VT

* Technical difficulties in monitoring electrocardiogram or SBP
* Subject’s desire to stop

Relative indication (termination on physician’s decision)

* ST or QRS changes such as excessive ST displacement (depression > 2 mm of horizontal or downsloping ST-segment), or marked axis shift

* Drop in SBP of > 10 mmHg from baseline, without ischemia
* Increasing chest pain

* Arrhythmias other than sustained VT, including multifocal premature ventricular contractions, triplets, or supraventricular tachycardia,

heart block, or bradyarrhythmias
* Fatigue, shortness of breath, wheezing, leg cramps, claudication

SBP: systemic blood pressure, VT: ventricular tachycardia
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Table 6. Contraindications to Exercise Stress Testing

Contraindications

Absolute (Testing should not be performed.)

* Acute myocardial infarction (within 48 hours or without acute management)

* Untreated unstable angina

* Uncontrolled cardiac arrhythmias causing symptoms of hemodynamic compromise

* Acute or non-compensated congestive heart failure

* Severe aortic stenosis, acute aortic dissection, myocarditis or pericarditis

* Acute pulmonary embolism or pulmonary infarction

» Mental or physical impairment leading to inability to exercise adequately

Relative (Testing can be performed by the physician’s decision with a lot of attention.)

* Left main coronary artery disease without recannalization
* Moderate stenotic valvular heart disease
* Electrolyte abnormalities

* Severe arterial hypertension (>220 mmHg systolic blood pressure and/or >110 mmHg diastolic blood pressure)

¢ Tachyarrhythmia or bradyarrhythmias

* Hypertrophic cardiomyopathy and other forms of left ventricular outflow tract obstruction

* High-degree atrioventricular block
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Table 7. Regional Distribution of Cardiac Rehabilitation Hospitals in Korea

Hospitals with

Regions PCI hospital CR programs No. of THD patients’ No. of AMI patients”
Seoul 31 13 254,753 25,715
Gyeonggi 33 9 184,453 23,834
Incheon 9 3 48,834 5,926
Gangwon 5 2 31,748 4913
Daejeon/Chungnam 12 1 62,004 8,204
Chungbuk 6 1 27,432 3,254
Gwangju/Jeonnam 11 2 73,777 9,373
Jeonbuk 5 1 32,372 5,091
Busan 17 4 84,344 8,674
Gyeongnam 11 3 51,940 7,714
Ulsan 5 1 17,988 2,004
Daegu/Gyeongbuk 15 6 93,054 15,402
Jeju 4 1 10,563 915
Total 164 47 943,006 118,872

PCI, percutaneous coronary intervention; IHD, ischemic heart disease; AMI, acute myocardial infarction

“Disease statistics of public health interest from Healthcare Bigdata Hub of Health Insurance Review and Assessment Service (2019 data)
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