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Abstract
The aim of this study was to observe the efficacy and safety of Metoprolol (Met) plus Trimetazidine (Tri)
in the treatment of Coronary Heart Failure (CHF). From January 2012 to January, 200 patients with
coronary heart disease and heart failure who were treated at our hospital were selected as research
subjects and randomly divided into a Control group (group C) and an Observation group (group O),
with 100 patients in each group. The total efficacy rate in group O was 91.0%, higher than the 74.0% in
group C and the difference was statistically significant (P<0.05). The post-treatment 6-Minute Walk Test
(6-MWT) distance in group O (302.6 ± 26.7 m) was significantly increased from that before treatment
(144.5 ± 11.2 m; t=39.752, P<0.01). The 6-MWT distance in group C was significantly decreased from
before (268.5 ± 22.6 m) to after treatment (140.6 ± 10.8 m; t=37.173, P<0.01). However, the 6MWT
distance in group O was statistically significantly longer than that in group C (P<0.01). After treatment,
the Left Ventricular Ejection fraction (LVEF) in group O was significantly higher than that in group C,
with t=5.7012 by the intergroup t test (P<0.01). The Left Ventricular End-Systolic Dimension (LVESD)
and Left Ventricular End-Diastolic Dimension (LVEDD) in group O were statistically significantly lower
than those in group C (t=2.8405 and 3.1128, respectively; P<0.01). The Met+Tri combination as
treatment for CHF can significantly improve patients’ cardiac functions, improve clinical efficacy, and
prolong patient survival. Thus, it is worthy of clinical promotion owing to its safety and effectiveness.
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Introduction
Heart failure is a series of syndromes caused by multi-diseaseinduced myocardial dysfunction and cardio-blood transfusion
dysfunction, and may be accompanied by various serious
diseases. It is characterized by acute onset, rapid progression,
and significant damage, among others, and is a common severe
disease referred to the department of cardiology of hospitals
[1-4]. With the continuous increase in the aged population, the
incidence of heart failure in China has increased year after
year, causing the increase in related deaths, making it a serious
threat to the lives and health of patients [5,6]. The current
clinical treatments mainly consist of anti-heart failure drugs,
including diuretics, cardiac drugs, Angiotensin-Converting
Enzyme Inhibitor (ACEIs), angiotensin receptor blockers, and
β-blockers, with the purpose of improving patients’ cardiac
contractility, promoting blood circulation, and relieving the
symptoms of cardio-blood transfusion insufficiency to achieve
clinical treatment [7-10]. This study was designed to
investigate the efficacy and safety of Met+Tri in the treatment
of Coronary Heart Failure (CHF).
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Methods
General information
A total of 200 CHF patients admitted in Beijing Aerospace
General Hospital between January 2012 and January 2015
were selected as the study subjects. All the patients met the
diagnostic criteria for ischemic heart disease issued by the
World Health Organization (WHO) and mainly exhibited one
or more of the following symptoms: dyspnea, fatigue, lower
extremity edema, shortness of breath, pulmonary rales, pleural
effusion, elevated jugular venous pressure, and peripheral
edema. Patients with severe liver dysfunction, severe
hypertension, severe arrhythmia, acute cerebrovascular
diseases, acute pulmonary edema, cancer, acute infections, or
psychiatric disorders were excluded [4]. Eighty patients were
classified in accordance with the New York Heart Association
classification as follows: class I, 32 cases; class II, 25 cases;
class III, 13 cases; and class IV, 10 cases. All the patients were
randomly divided into groups C and O, with 100 patients in
each group. Group C consisted of 62 men and 44 women; aged
52 to 85 years (mean ± SD, 60.5 ± 7.1 years). Group O
consisted of 48 men and 32 women; aged 45 to 85 years (mean
± SD, 65.3 ± 3.4 years). The two groups showed no significant
differences in sex ratio, age structure, and disease distribution
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(P>0.05), indicating that the two groups were comparable
(Table 1) [5]. This study was conducted in accordance with the
declaration of Helsinki. This study was conducted with

approval from the Ethics Committee of Beijing Aerospace
General Hospital. Written informed consent was obtained from
all participants.

Table 1. The general information of the patients in the study.
BMI (kg/m2)

Total cholesterol triglycerides
(mmol/L)
(mmol/L)

High-density
lipoprotein (mmol/L)

Low
density Fasting
lipoprotein (mmol/L) glucose
(mmol/L)

60.5 ± 7.1

21.3 ± 0.5

3.9 ± 0.7

1.2 ± 0.3

1.1 ± 0.1

2.4 ± 1.5

4.8 ± 0.6

58/42

65.3 ± 3.4

20.5 ± 0.7

4.2 ± 0.5

1.3 ± 0.2

1.2 ± 0.2

2.5 ± 1.1

4.5 ± 0.9

χ2/t

0.278

1.756

0.375

1.052

0.266

0.405

0.67

1.226

P

0.062

0.064

0.071

0.058

0.054

0.057

0.069

0.054

Group

n

Gender
female)

C

100

62/38

O

100

(male/ Age

Treatment methods

Statistical analysis

The two groups both received comprehensive drug treatments
such as diuretic, cardiac, or nitrate therapy, but group O
additionally received Met+Tri, with Tri (Servier
Pharmaceutical Co., Ltd.) administered thrice daily at 20 mg/d
and oral Met (AstraZeneca) administered twice daily at 6.25
mg/d. The dosages were adjusted in accordance with the
condition changes in the mid- and late-treatment periods, but
not up to >100 mg/d. Left Ventricular Ejection Fraction
(LVEF), Heart Rate (HR), and blood pressure were closely
monitored during treatment [6]. After 5 weeks of treatment, the
two groups underwent cardiac ultrasonography.

Data were analysed using the SPSS18.0.0 software. The
measurement data were expressed as x̄ ± s and compared using
the paired t-test. Count data were expressed as rates, and the χ2
test was used in the intergroup comparison, with P values of
<0.05 considered to indicate statistically significant
differences.

Observation indexes

The total efficacy rate in group O was 91.0%, statistically
significantly higher than the 74.0% in group C (P<0.05; Table
2).

Each group was followed up once every 2 weeks after
treatment, and the changes of the CHF symptoms were
compared before and after treatment, including blood pressure,
heart rate, Electrocardiogram (ECG) parameters, and heart
function [7]. Each patient performed the 6-Minute Walk Test
(6-MWT) before and after treatment, and underwent ECG, Left
Ventricular End-Diastolic Dimension (LVEDD), Left
Ventricular End-Systolic Dimension (LVESD), or LVEF
measurements.

Results
Comparison of clinical efficacy between the two
groups

Table 2. Comparison of clinical efficacies between the two groups (n
(%)).

Group n

Markedly
effective

Effective

C

100

28 (28.0%)

46 (46.0%) 26 (26.0%) 74.00%

O

100

36 (36.0%)

55 (55.0%) 9 (9.0%)

Invalid

Total
rate

91.00%

Evaluation criteria

χ2

5.1942

The following criteria were used to evaluate treatment efficacy:
markedly effective (increased post treatment EF by ≥ 50%,
improved heart function by two classes, unfettered daily
activities, and regular activities without fatigue, shortness of
breath, or angina), effective (increased post treatment EF by ≥
20%, improved heart function by one class, slightly fettered
daily activities, and regular activities possibly causing fatigue,
shortness of breath, or angina), and invalid (no significant
change in post treatment EF, no improvement in heart function,
obviously fettered daily activities, and regular activities
causing fatigue, shortness of breath, or angina). Total efficacy
was calculated as “((markedly effective +effective)/total cases)
× 100%” [9].

P

0.03
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Comparison of 6-MWT distance between the two
groups before and after treatment
The post treatment 6-MWT distance in group O (302.6 ± 26.7
m) was significantly increased from that before treatment
(144.5 ± 11.2 m; t=39.752, P<0.01). In group C, the 6MWT
distance was significantly decreased from before (268.5 ± 22.6
m) to after treatment (140.6 ± 10.8 m; t=37.173, P<0.01).
However, the 6MWT in group O was statistically significantly
longer than that in group C (P<0.01) [11].
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Comparison of LVEF, LVESD, and LVEDD between
the two groups before and after treatment
No significant differences in pre-treatment LVEF, LVESD, and
LVEDD were found between the two groups. However, after
treatment, group O had statistically significantly higher LVEF
(t=5.7012, P<0.01) but statistically significantly lower LVESD
and LVEDD than group C (t=2.8405 and 3.1128, respectively,
P<0.01; Table 3) [12].
Table 3. Comparison of LVEF, LVESD, and LVEDD between the two
groups before and after treatment (x̄ ± s).
Observation
index

C (n=100)
Before

O (n=100)
After

Before

After

LVEF (%)

35.76
3.28

± 38.91
3.52▲

± 35.80
3.29

± 43.28
4.33▲*

±

LVESD (mm)

46.59
4.62

± 43.42
4.18▲

± 46.71
4.83

± 41.13
4.12▲*

±

LVEDD (mm)

61.21
6.25

± 56.38
5.36▲

± 61.14
6.22

± 53.16
5.29▲*

±

Note: Compared with the same group before treatment, P<0.01; compared with
group C after treatment, *P<0.01.

Adverse reactions
All the patients completed the clinical study. The routine
urinalysis revealed no obvious abnormalities in liver and
kidney functions and blood lipid and glucose levels in the two
groups before and after treatment. Other than the two cases of
abdominal discomfort and one case of mild nausea, no serious
complications occurred [13].

The comorbidities of the patients
All patients were completed the clinical studies. All of the
patients were tested urine routine, liver and kidney function
and blood lipid, blood sugar before and after treatment. There
were no obvious abnormalities. Follow-up of 12 months, 1
case was dead and 5 cases in heart failure stage in the
observation group. There were three cases dead and 10 cases in
heart failure in control group. There was no statistical
significance (P>0.05) between the two groups. There were 2
patients with abdominal discomfort and 1 case with mild
nausea in observation group. There were no serious
complications occurred in the two groups.

Discussion
CHF is one of the most common causes of heart failure.
Myocardial infarction is a serious stage during the
development of coronary heart diseases. It causes partial
myocardial ischemic necrosis due to the complete obstruction
of myocardial blood vessels, which impairs the normal
functions of the vessels [14]. In recent years, owing to the
significantly increased survival rate in myocardial infarction,
the incidence of heart failure caused by myocardial infarction
has gradually increased [15]. Traditional comprehensive
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treatment drugs are numerous but have no apparent effects.
Met can effectively block catecholamine, thereby constricting
blood vessels, maintaining cardiac functions, reducing oxygen
consumption, and maintaining cardiac blood supply. Tri can be
rapidly absorbed after oral administration and peaks plasma
concentration within 2 h. It has good tissue diffusibility, having
an apparent volume of distribution of 4.8 L/kg and protein
binding rate of 16% (in vitro assays). It is mainly excreted via
urine in a prototype, and its half-life of elimination is about 6 h
[16]. This drug can increase the mitochondrial energy
metabolism, thus improving and enhancing the myocardial
functions [17]. This study observed and compared treatment
efficacy and symptom improvement between two treatment
groups to analyse the clinical effects of Met+Tri [18]. We
found that the total efficacy rate in group O was 91.0%,
significantly higher than the 74.0% in group C, indicating that
the efficacy of Met+Tri in the treatment of CHF is significantly
better than those of the other conventional comprehensive drug
therapies, which primarily increase myocardial oxygen supply
capacity. Thus, such treatment does not produce the ideal effect
and only increases the treatment cost owing to the wide variety
of drugs required. By contrast, the combination therapy with
Met+Tri takes advantage of the effects of the two drugs,
simultaneously improving myocardial ischemia and
myocardial metabolism, protecting myocardial cells, and
reducing cardiac load. Therefore, after treatment, patients’
cardiac functions can be greatly improved and their daily
activities can be enhanced by the decreased body fatigue,
wheezing, and shortness of breath, and difficulty in breathing
[19]. Meanwhile, this study also observed the cardiac functions
of the two groups before and after treatment. We found that the
cardiac function indexes were higher in group O than in group
C, indicating that after the combined therapy, the patients’
CHF symptoms were effectively alleviated and quality of life
was significantly improved [20]. As for the two invalid cases,
further in-depth analysis and study are needed. In summary, the
combination of Met+Tri has ideal efficacy on CHF, can
significantly improve treatment efficiency, and alleviate
symptoms, and is thus worthy of clinical promotion and
application. The limitations of the study were the small
samples size and the limited follow up time.
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