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Abstract: Objective: To observe therapeutic effects of exercise rehabilitation therapy in patients with chronic heart failure (CHF). Method: A total of 60 CHF patients were randomly divided into routine treatment group (n=30) and exercise rehabilitation group (n=30, received exercise rehabilitation therapy based on routine anti heart failure drug treatment). Cardiac function, exercise capacity, 6min walking distance and rehospitalization rate of the patients were observed， therapeutic course was three months. Result: Total effective rate in exercise rehabilitation group was significantly higher than that of routine treatment group (93.3% vs. 80.0%, P<0.05). Compared with routine treatment group after treatment, there was significant improvement in clinic cardiac function [NYHA class: (1.96±0.89) classes vs. (1.48±0.72) classes, P<0.05], significant increase in exercise capacity [(4.01±0.82) METs vs. (5.24±1.16) METs] and 6 min walking distance [(322.5±23.4) m vs. (413.6±26.5) m, P<0.01 both] and significant decrease in rehospitalization rate (56.7% vs. 30.0%, P<0.05). Conclusion: Exercise rehabilitation therapy can improve cardiac function, increase exercise capacity and decrease rehospitalization rate in patients with chronic heart failure. 
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摘要： 目的： 观察运动康复疗法对于慢性心力衰竭（CHF）患者的疗效。方法：  慢性心力衰竭患者60例，随机分成常规治疗组（30例）和运动康复组（30例，在常规抗心衰药物的基础上实施运动康复疗法），观察3月后患者的心功能、运动耐量、6 min步行距离和再住院率。结果：与常规治疗组比较,运动康复组心功能改善总有效率明显升高（80.0%比93.3%, P<0.05)；临床心功能明显改善[NYHA分级：(1.96±0.89) 级 比 (1.48±0.72)级, P<0.05]，运动能力[(4.01±0.82) METs 比(5.24±1.16) ) METs]、6 min步行距离[(322.5±23.4)m比(413.6± 26.5)m]显著增加(P均<0.01)，再住院率明显降低(56.7% vs. 30.0%,), P<0.05。结论 :运动康复治疗可以改善慢性心力衰竭的心功能，提高运动能力，降低再住院率。
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Chronic heart failure (CHF) is the common outcome of various kinds of cardiovascular diseases in end-stage, it possesses severe clinical symptoms, high mortality rate and may cause heavy burden on individual and society. In recent years, medicinal and instrument improvement improve prognosis of patients to some extent, but they are limited in improving quality of life, and there are still problems such as prolonged course, difficulty in treatment and high disability rate and mortality rate. Resting is regard as a most basic measure of heart failure treatment in traditional therapy, but decrease of physical activity can cause decrease of long-term non-cardiogenic circulatory function, aggravate heart failure and increase mortality rate [1]. Since 2009, CHF patients in our department received planned intervention of cardiac exercise rehabilitation based on routine medicinal treatment in order to study feasibility of exercise rehabilitation therapy in CHF. They are reported as follows. 

1. Data and methods

1.1 General data

A total of 60 patients admitted in our hospital from Jan 2009 to Jan 2011 were selected, all of them accorded with diagnostic standard for CHF, with New York heart association (NYHA) cardiac function class Ⅱ~Ⅳ. They were randomly divided into exercise rehabilitation group (n=30) and routine treatment group (n=30). In exercise rehabilitation group, there were 19 male and 11 female patients with age (52.28±10.24) years old, including 12 cases with coronary heart disease (CHD), 10 cases with dilated cardiomyopathy (DCM) and eight cases with hypertensive heart disease (HHD); eight cases with NYHA cardiac function class Ⅱ, 12 cases with class Ⅲ and 10 cases with class Ⅳ. In routine treatment group, patients’age was (54.02±11.46) years old, including 18 males and 12 females, 11 CHD cases, 13 DCM cases and six HHD cases; seven cases with NYHA class Ⅱ, 14 cases with class Ⅲ and nine cases with class Ⅳ. There were no significant difference in age, gender, blood pressure, heart rate, course of disease, NYHA cardiac function class and basic disease between two groups (P>0.05). According to contraindications of cardiac exercise rehabilitation formulated by American College of Sports Medicine, exclusion standards were as follows [2]: unstable angina pectoris or myocardial infarction occurred within three weeks; orthostatic hypotension; middle-severe aortic valve stenosis or reflux valvular heart disease in need of surgery; severe arrhythmias, undergoing cardiopulmonary resuscitation or electrical defibrillation during admission; acute systemic diseases or fever, pericarditis or myocarditis in active phase, recent embolism, thrombophlebitis, uncontrolled diabetes mellitus; other metabolic problems, such as electrolyte imbalance and hypovolemia. 

1.2 Methods

According to principles of treating CHF, both two groups received routine treatment after admission: such as treatment of disease cause, angiotensin converting enzyme inhibitor (ACEI) or angiotensin Ⅱ receptor blocker (ARB) etc. Besides strict medicinal treatment, routine treatment group were told to note rest and limit exercise amount. After two-week routine medicinal treatment and patient’s condition got stable, exercise rehabilitation group received exercise rehabilitation therapy according to NYHA class. Concrete methods were conducted according to methods reported by Bittnetr et al [3-4]. Therapeutic course was three months. In first week of rehabilitation exercise, patients received walking training, started with 1－2 min, and gradually increased to 6 min or more, exercise with 2~3 min and rest for 1min, gradually increased exercise time and decreased rest time. 6 min walking test (6MWT) was completed within first 1~2d. In first month，walking was main exercise, in the latter two months, patients can do endurance exercise, such as cycling, jogging, taijiquan and climbing stairs, exercise duration was suggested to be 30 min/time, five times/week. 

Mark of moderate exercise amount was slight sweat after exercise, mild respiratory acceleration, feeling comfortable and no special fatigue. Exercise amount should be set according to patient’s condition, started from small amount and gradually increased until reach target heart rate (target heart rate of submaximal exercise test, namely 70% age-standardized maximal heart rate) without onset of symptoms. Patients did 5~10 min warm-up exercise before exercise, then did rehabilitation exercise, and gradually decreased exercise intensity at 5 min before end and took warm water bath after exercise. While doing rehabilitation exercise, patients should be monitored by specific staff (monitored changes of heart rate, blood pressure and electrocardiogram all the time) and rescue medications were supplied.

Indexes for ending exercise were as follows [5]: (1) angina pectoris, palpitation, obvious breath difficulty or fatigue appeared during exercise; (2) blood pressure significantly increased, systolic blood pressure exceeded 180 mmHg, diastolic blood pressure exceeded 110 mmHg or blood pressure gradually decreased; (3) respiratory rate >40 times/min during exercise; (4) third heart sound or rale within lung; (5) frequent premature ventricular contractions (10 times/min), ischemic ST-T change, ST segment descended ≥0.2 mV or ≥0.1 mV compared with resting. Training must be stopped immediately when one of above indexes occurred. During treatment, general conditions of patients were evaluated every week and treatment plan was adjusted. 

1.3 Observation indexes

Changes of following indexes were observed before and three months after treatment: ① NYHA cardiac function classification was used to assess clinical cardiac function; ②Echocardiography was used to measure left ventricular ejection fraction (LVEF); ③Metabolic equivalents (METs) was used to represent exercise function; ④6 min walking test（6MWT）; ⑤ Rehospitalization rate. 

1.4 Statistical analysis
SPSS 12.0 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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±s) and its comparison was performed using t test. Numeration data were expressed as percentage and its comparison was performed using chi-square test. P<0.05 was regard as possessing significant difference.

2. Results

2.1 Comparison of cardiac function between two groups

 2.1.1 Comparison of clinic cardiac function between two groups   After three-month treatment, a total of 15 cases reached markedly effective (NYHA cardiac function class improvement of two or more classes), 13 cases reached effective (NYHA class improvement of one class) and total effective rate was 93.3% in exercise rehabilitation group; 11 cases reached markedly effective, 13 cases reached effective and total effective rate was 80.0% in routine treatment group. Total effective rate of exercise rehabilitation group was significantly higher than that of routine treatment group (P<0.05). 

2.1.2 Comparison of LVEF between two groups   Compared with routine treatment group after treatment, there was significant improvement in NYHA class [(1.96±0.89) classes vs. (1.48±0.72) classes, P<0.05].

2.2 Comparison of exercise capacity and rehospitalization rate between two groups

Compared with before treatment, there were significant improvements in exercise capacity of two groups after treatment (P <0.01). Compared with routine treatment group after treatment, there was significant increase in exercise function and 6MWT (P<0.01 all), and significant decrease in rehospitalization rate (P<0.05) in exercise rehabilitation group. They were shown in table 1. 

Table 1 Comparison of NYHA class, LVEF, 6 MWT and rehospitalization rate between two groups
	Group
	
	NYHA class
	LVEF (%)
	METs
	6MWT (m)
	Rehospitalization rate n (%) 

	Routine treatment group (n=30)
	Before treatment
	3.18±0.64
	33.6±8.2
	2.16±0.68
	229.6±18.7
	

	
	After treatment
	1.96±0.89**
	39.5±7.8**
	4.01±0.82**
	322.5±23.4**
	17(56.7)

	Exercise rehabilitation group (n=30)
	Before treatment
	3.12±0.86
	34.4±7.4
	2.01±0.54
	234.5±30.6
	

	
	After treatment
	1.48±0.72**△
	43.2±6.9**△
	5.24±1.16**△△
	413.6±26.5**△△
	9(30.0) △


Notes: NYHA: New York heart association, LVEF: left ventricular ejection fraction, METs: metabolic equivalents, 6 MWT: 6- minute walk test. Compared with before treatment **P<0.01, compared with routine treatment group △P<0.05，△△P<0.01.
3. Discussion

CHF is a common and complicated severe clinical syndrome, involving many systems (circulatory system, respiratory system, motion system etc.) and many levels (molecule, tissue and organ), and it’s a severe stage and final outcome of many cardiovascular diseases. According to statistics, incidence rate of heart rate is 0.9% in Chinese adults, so it’s predicted that there are about four million patients with heart failure in Chinese adults [6]. For many years, resting on bed was primary treatment method for CHF and heart failure always has been treated as contraindication of exercise rehabilitation until 1979, Lee et al [7] reported that exercise rehabilitation was safe in CHF patients and it can increase exercise tolerance of these patients. Compared with many other areas of cardiology, clinical studies on cardiac rehabilitation are few. The present study result indicated that regular rehabilitation exercise therapy can significantly improve cardiac function, exercise tolerance, quality of life and decrease rehospitalization rate in CHF patients, which was consistent with domestic and overseas reports in recent years. Newly reported MATCH summarized nine trials about exercise rehabilitation in heart failure, finding that mortality rate of CHF patients in exercise rehabilitation group was significantly lower than that of control group [8].

   Mechanism of exercise rehabilitation in CHF is still not very clear. Some study indicated that exercise rehabilitation can improve hemodynamic status, increase maximal cardiac output and stroke volume in CHF patients; exercise can decrease activity of sympathetic nerve and renin-angiotension system, cardiac load and improve left ventricular function; exercise can act via peripheral mechanisms, increase oxidative metabolism of skeletal muscles, improve histological and biological characters of skeletal muscles, increase function of tolerance of skeletal muscles, improve endothelial function of peripheral vessels, increase endothelial diastolic function, decrease peripheral resistance, increase blood flow in skeletal muscles, therefore strengthen exercise tolerance of CHF patients, improve symptoms such as short of breath and increase daily living ability; exercise can also relieve ventilatory defect, decrease many risk factors of cardiovascular diseases; besides, it can improve anxiety and depression, thus improve quality of life. Meanwhile, exercise rehabilitation is not only pure exercise training, but also helps patients to get knowledge of relative disease and rehabilitation, increases self-monitoring ability of patients.

Now the consensus has acquired, that therapy mode of CHF has developed from original drug mode to drug-exercise-rehabilitation mode, aerobic exercise can be regard as an effective secondary prevention measure for CHF patients and it can increase therapeutic effects, lifetime of CHF patients, save medical spending and apply to all patients with stable heart failure [ 9-11]. ACC/AHA guideline also recommended rehabilitation therapy as class Ⅰ evidence treating CHF [12]. In short, exercise rehabilitation therapy is a new, appropriate to Chinese practical condition, safe and feasible method for treatment of CHF patients, and is deserved to spread. 
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