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Therapeutic effect of early rehabilitation on aged patients with acute myocardial infarction complicated heart failure
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Abstract: Objective: To explore the therapeutic effect of early rehabilitation on aged patients with acute myocardial infarction (AMI) complicated heart failure (HF). Methods: According to number table method, a total of 168 AMI cases were randomly divided into early rehabilitation group (n=84, received early rehabilitation protocol) and routine treatment group (n=84, received traditional treatment). Incidence rate of complication, bicycling test and walking test result were compared between two groups at the end of rehabilitation program. Results: There were no significant difference in angina pectoris after myocardial infarction, re-infarction, dead cases during hospitalization and left ventricular ejection fraction （LVEF）etc. between two groups (P>0.05 all). Compared with routine treatment group, there were significant rise in completion rates of bicycling test (77.6% vs. 95.0%) and walking test (65.4% vs. 95.8%) at the end of program in early rehabilitation group, P<0.01 both. Incidence rates of complications caused by long-term lying in bed in early rehabilitation group were significantly lower than those of routine treatment group (P<0.05 or P<0.01). Conclusion: It’s safe and beneficial to perform early rehabilitation protocol in aged patients with acute myocardial infarction complicated heart failure (35%<LVEF<50%) under close monitoring, which can decrease occurrence of complications caused by long-term lying in bed, improve exercise function, and elevate quality of life in these patients. 
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摘要：目的：探讨早期康复对老年急性心肌梗死（AMI）合并心衰患者的疗效。方法：选择AMI患者 168例，按数字表法随机分为早期康复组（84例，实施早期康复方案）和常规治疗组（84例，实施常规治疗）。比较康复程序结束时两组并发症发生率，踏车试验及步行试验完成情况。 结果：两组梗塞后心绞痛、再梗塞、住院期间死亡例数、左室射血分数等对比无显著性差异（P＞0.05）。与常规治疗组比较，早期康复组程序结束时踏车试验（77.6%比95.0%），步行试验（65.4%比95.8%）完成率显著提高（P均<0.01）。早期康复组因长期卧床所致的并发症发生率显著低于常规护理组(P<0.05或P<0.01)。 结论: 在严密监护下对老年急性心肌梗死合并心衰(35% <左室射血分数 <50％)患者实施早期康复方案是安全、有益的，可减少长期卧床所致并发症的发生，改善病人的运动功能，提高生活质量。
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   Performing rehabilitation protocol containing early activity and discharge in patients with acute myocardial infarction (AMI) can promote physical and psychological recovery of patients, and elevate quality, but not increase mortality and complication. AMI rehabilitation was developed

in Europe and America in 1980’s. After domestic scholar QU Lei first reported AMI rehabilitation in 1986 [1], LIU Jiang-sheng et al. soon successfully carries out rehabilitation treatment for aged AMI patients with heart failure (HF) in 1991, and made rehabilitation of AMI complicated HF extending to aged in world range[2,3]. But for early rehabilitation treatment, the cases were few or no random control group was set. The present study used prospective, randomized and controlled method to explore therapeutic effect of early rehabilitation treatment on aged AMI patients with HF. 

1. Data and methods

1.1 Data

A total of 168 aged patients, who hospitalized from Jan 1996 to Jul 2013 in our hospital, had clinical manifestation of AMI, ECG and enzymology changes, HF clinical manifestations and low left ventricular ejection fraction (LVEF, 35%~50%), arrhythmias controlled by drugs, were selected. There were 92 males and 76 females with age 60~84(68.00±4.91) years old. Infarct sites were 36 cases of local anterior wall, 43 cases of inferior wall, 29 cases of anteroseptal wall, 14 cases of front sidewall, 13 cases of upper sidewall, 11 cases of low septal wall, 10 cases of low sidewall, eight cases of true posterior wall and four cases of wide anterior wall. According to hospitalization order, patients of odd number were assigned to early rehabilitation group (n=84) and those of even number were assigned to routine treatment group (n=84). There were no significant difference in gender, age, infarct site, cardiac function in hospitalization and early thrombolysis therapy between two groups (P>0.05). 

1.2 Methods

(1) After hospitalization, the 168 patients received routine treatment for AMI, including nitrates, clopidogrel, low molecular weight heparin, enteric coated aspirin, and statins etc., patients suited for early thrombolysis received venous thrombolysis therapy. Routine treatment group received absolute bed rest for one week at least according to traditional routine therapy, and gradually performed ambulation after two weeks. Early rehabilitation group received early rehabilitation activity protocol formulated by professional rehabilitation staff consisted of doctors and nurses; (2) According to past successful experience, in order to better guide AMI patients to perform early rehabilitation protocol and ensure safety, the present study still made patients hospitalized for 3~4 weeks but designed lifestyle and amount of exercise imitating those after discharge and going home. Concrete protocol was: all AMI patients received absolute bed rest for 24h, did passive exercise of limb joint abed on the 2nd d. On the 3rd d, patients sat on the bed for twice/d. On the 4th d, sitting time on the bed increased, 1~1.5h/time, three times/d. On the 5th d, patients sat on chair beside the bed, 3~4 times/d, 30min each time, walked slowly with nurse’s help and the time gradually rose from 5min/time to 15min/time, no feeling of palpitation and precordial discomfort were proper. On 6th~10th d, patients can wander on the passage, 10~20min/time, 4~5 times/d. On 11th to 14th d, patients can walk to downstairs slowly, take a walk slowly inside the hospital then return to the ward, 10~20min/time, twice/d. On the 15th~21st d, patients imitated exercise with early amount of exercise after discharge, and they can generally take care of themselves in daily life. On the 22nd to 28th d, patients walked outdoor at a speed close to normal walking speed, 30~60min/d, three times/d. 

1.3 Indexes

Clinical manifestations were observed and recorded in detail. Resting ECG was traced every day. LVEF was measured by color Doppler echocardiography on 7~10 th d. Creatine kinase isoenzyme (CK-MB) was rechecked on7 th d, 24h Holter was performed on the 3rd week. When rehabilitation program ended, patients underwent bicycling test (power 50~100W) or 300 m walking test under ECG and blood pressure monitoring. 

1.4 Indications for pausing rehabilitation exercise and terminating exercise test

① Precordial discomfort, palpitation, chest pain, dyspnea and short of breath during exercise; ② Exercise heart rate >130 beats/min or increased by 30 beats/min compared with resting heart rate; ③ Blood pressure significantly elevated (>200/110mmHg) after exercise or systolic blood pressure increased 40mmHg or more higher than resting level, or decreased >10mmHg; ④ Severe atrial, ventricular arrhythmia, Ⅱ° atrioventricular block or above, ST elevation ischemic depression or elevation ≥0.2mV in ECG; ⑤ Self-conscious fatigue (RPE) ≥14; ⑥ Dizziness, vertigo etc. cerebral ischemia symptoms after exercise. 

1.5 Statistical treatment 

    The SPSS 17.0 software was used to perform statistical treatment. Measurement data were expressed as mean ± standard deviation (
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), and its comparison was performed using unpaired t test. Numeration data were expressed as percentage, and its comparison was performed using chi-square test. P<0.05 was regarded as possessing significance. 
2. Results

2.1 Comparison of observed indexes between two groups

    There were no significant difference in percentages of patients with angina pectoris, re-infarction after infarction, death during hospitalization, LVEF<45%, ventricular arrhythmias of Lown’s grade Ⅱ or above on Holter and myocardial enzyme still higher than normal range after one week between two groups（P>0.05 all）. They were shown in table 1. 
Table 1 Comparison of observed indexes between two groups [n=84, n (%)]
	Observed indexes
	Early rehabilitation group
	Routine treatment group
	χ2
	P

	Angina pectoris after infarction
	5（6.0）
	6（7.1）
	0.10
	0.75

	Re-infarction
	1(1.2)
	2 (2.4)
	0.001
	0.97

	Death during hospitalization
	0
	1 (1.2)
	0.001
	0.99

	Left ventricular ejection fraction<45%
	11(13.1)
	13(15.5)
	0.19
	0.56

	Ventricular arrhythmias of Lown’s grade Ⅱ or above on Holter
	8(9.5)
	9 (10.7)
	0.07


	0.95

	Myocardial enzyme still higher than normal range after one week
	9(10.7)
	11(13.1)
	0.23
	0.65


  Compared with routine treatment group △ P<0.05, △△ P<0.01. Similarly hereinafter
2.2 Comparison of complications caused by long-term bed between two groups 

After early exercise, patients in early rehabilitation group gained the confidence to defeat disease；their incidence rates of frequent complications after long-term bed, including limb muscle weakness, abdominal distention, constipation, anorexia, pulmonary infection, postural hypotension, mental stress, anxiety, lower limb venous thrombosis and increased heart rate etc., were significantly lower than those of routine treatment group (P<0.05 or P<0.01). They were shown in table 2. 

Table 2 Comparison of complications caused by long-term bed between two groups [n=84, n (%)]
	Observed indexes
	Early rehabilitation 

group
	Routine treatment

group
	χ2
	P

	Limb muscle weakness and dizziness
	3(3.6) △
	11(13.1)
	4.99
	0.026

	Abdominal distention and constipation
	4(4.8) △△
	15(17.9)
	7.18
	0.008

	Pulmonary infection
	1(1.2) △
	7(8.3)
	4.73
	0.031

	Anorexia, mental stress and anxiety
	2(2.4) △△
	13(15.5)
	8.86
	0.003

	Postural hypotension
	1(1.2) △
	7(8.3)
	4.73
	0.031

	Increased heart rate (>100 beats/min)
	2(2.4) △
	10(11.9)
	5.74
	0.018

	Lower limb venous thrombosis
	0△
	4(4.8)
	4.10
	0.044


2.3 Comparison of bicycling and walking test between two groups

    When rehabilitation program ended, patients underwent bicycling test (power 50~100W) or 300 m walking test of one time (patients were voluntary to choose one test). Among 84 patients in early rehabilitation group, 60 cases chose bicycling test and 24 cases chose walking test; among the 84 patients in routine treatment group, 58 cases chose bicycling test and 26 cases chose walking test. Completion rate of bicycling and walking test in early rehabilitation group were significantly better than those of routine treatment group (P<0.01 both). They were shown in table 3 and 4. 

Table 3 Comparison of bicycling test between two groups (power 50~100W) n (%)
	Observed indexes
	Early rehabilitation group (n=84)
	Routine nursing group (n=84)
	χ2
	P

	Participated cases
	60
	58
	
	

	Completed cases
	57(95.0) △△
	45(77.6)
	7.63
	0.006

	Terminated cases
	3 (5.0)
	13(22.4)
	
	


Table 4  Comparison of 300 m walking test between two groups n (%)
	Observed indexes
	Early rehabilitation group (n=84)
	Routine treatment group (n=84)
	χ2
	P

	Participated cases
	24
	26
	
	

	Completed cases
	23(95.8) △△
	17(65.4)
	7.23
	0.007

	Terminated cases
	1(4.2)
	9(34.6)
	
	


 3. Discussion

Now in many hospitals, especially primary hospitals of China, AMI patients are still lying in bed for 3~4 weeks. Long-term bed can result in asthenia, circulative oligemia, and patients are likely to suffer from dizziness, abdominal distention, anorexia, thromboembolic diseases, hypostatic pneumonia, anxiety and depression [4]. Blood supply of AMI infarct area and surrounding myocardium mainly depend on collateral circulation and recanalization of obstructed vessels in infarct area, if collateral circulation is poor or thrombosis occurs in recanalized vessels again, they can cause blood supply reduce in ischemic area, new infarct focus appear, making infarction extend. Early exercise can accelerate blood flow, promote collateral circulation establishment and reduce incidence rate of infarction extension. The viewpoint that rehabilitation exercise in early myocardial infarction can improve cardiac function has been proved by more and more clinical workers [4]. 

Some research [5] indicated that early rehabilitation therapy can increase exercise load volume and reduce occurrence of complications, improve cardiac function, shorten their hospitalized time, decrease adverse psychological reactions, then promote mental recovery and recovery of quality of life in AMI patients, making them return to society earlier. Rehabilitation therapy is still beneficial for patients with myocardial infarction complicated mild-to-moderate left heart dysfunction (LVEF>30%), its benefits mainly present in increasing functional capacity (about 20%), decreasing resting heart rate and sub-maximal load exercise heart rate and improving quality of life and symptoms [6]. 

In the present study, subjects undergoing AMI early rehabilitation were aged patients with myocardial infarction and LVEF 35~55%, even though they were complicated with heart failure. Rehabilitation exercise under close monitor is still beneficial if their cardiac function is not too poor, which can significantly improve exercise capacity and quality of life [7]. During first two weeks of hospitalization, patients strictly performed early rehabilitation protocol formulated by professional rehabilitation staff, and they gradually left bed and did exercise. During 2~3 weeks prior to discharge, patients imitated lifestyle and amount of exercise after discharge step by step. When performing early rehabilitation program, patients may suffer palpitation, dyspnea, precordial discomfort, dizziness, accelerated heart rate, elevated blood pressure and self-conscious fatigue etc., at this time they should stop exercise，reduce amount of exercise; patients’ condition change should be observed closely and proper treatment should be given if necessary. A total of six patients with above expression all recovered after above treatments. During exercise test at the end of rehabilitation, the exercise intensity may be higher than usual, therefore, changes of patients’ condition and ECG should be observed during the test, and indications terminate exercise test should be known, which may ensure patients undergoing exercise tests safely. 
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