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Abstract: Objective: To study the efficacy of valsartan combined with trimetazidine in the treatment of chronic heart 
failure (CHF) and the effects on cardiac function. Methods: 82 patients with CHF admitted to our hospital were 
selected and randomized into an observation group and a control group (n=41). Patients in the control group were 
treated with valsartan (80 mg/time, 1 time/d), while patients in the observation group were additionally treated 
with trimetazidine (20 mg/time, 3 times/d) on this basis. Their improvement in clinical symptoms was observed to 
evaluate the efficacy and safety of the two schemes. Their cardiac function indexes [mitral ratio of peak early to late 
diastolic filling velocity (E/A), early mitral filling velocity/early diastolic mitral annulus velocity (E/e’), left ventricular 
ejection fraction (LVEF) and left ventricular end-diastolic diameter (LVEDD)] were examined by echocardiography 
before and after treatment. Their cardiac functional grading was recorded before and after treatment. Their adverse 
drug reactions were collected during treatment. Their quality of life was scored by SF-36 scale after treatment. Re-
sults: After treatment for 3 months, compared with those in the control group, patients in the observation group had 
better improvement in cardiac function indexes (P<0.05), better cardiac functional grading (P<0.05), higher total 
effective rate (P<0.05), lower total incidence of adverse drug reactions (P<0.05), and higher quality of life (P<0.05). 
Conclusion: Effective in the treatment of CHF, valsartan combined with trimetazidine can significantly improve the 
patients’ cardiac function, cardiac functional grading and quality of life, without significant adverse drug reactions. 
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Introduction

Chronic heart failure (CHF), as a symptomatic 
and debilitating disease [1], is a clinical mani-
festation of many end-stage heart diseases. 
The disease with a high incidence leads to  
exercise intolerance, seriously damages the 
patients’ quality of life and even results in 
patient death [2, 3]. The most standardized 
modern medicine is adopted for the treatment 
of the disease, whose hospitalization rate and 
mortality, however, remain high [4]. CHF is cur-
rently treated by many methods such as drug 
treatment and cardiac resynchronization thera-
py [5], but only drug treatment is available to 
most patients due to the level of diagnosis and 
treatment in primary hospitals, economic fac-
tors and disease severity. However, the efficacy 

of drug treatment is usually unsatisfactory [6]. 
Therefore, how to effectively treat CHF is a 
research hotspot in clinical practice.

As an angiotensin receptor blocker, valsartan 
has a strong antihypertensive effect and in- 
hibits enkephalinase, which is common and 
involved in the degradation of various benefi- 
cial substances [7, 8]. Oral valsartan is new  
and suitable for patients with heart failure. It 
lowers blood pressure and blocks the renin-
angiotensin-aldosterone system, thereby re- 
versing ventricular remodeling and improving 
cardiac function [9]. Trimetazidine is a drug for 
anti-myocardial ischemia and treatment of cor-
onary artery diseases. It selectively inhibits 
long-chain 3-ketoacyl-CoA thiolase (the last 
enzyme involved in β-oxidation) in mitochon-
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dria, and improves mitochondrial metabolism 
through inhibiting myocardial fatty acid oxida-
tion and uptake [10]. Both valsartan and 
trimetazidine can be used to treat patients with 
myocardial and cardiac insufficiency, but the 
efficacy of their combination in the treatment of 
CHF and the effects on cardiac function have 
been rarely studied.

In this study, the improvement in clinical symp-
toms of patients with CHF by valsartan com-
bined with trimetazidine was examined, and 

the diagnostic values of them for CHF were 
explored, to provide clinical basis for the treat-
ment of the patients.

Materials and methods

General information

Altogether 82 patients with CHF admitted to 
our hospital from January 2016 to May 2017 
were selected as research objects. They were 
divided into the observation group which was 

Table 1. General clinical data [n (%)] (
_
x  ± sd)

Categories Observation group (n=41) Control group (n=41) t/χ2 value P value
Gender 0.480 0.488
    Male 25 (60.98) 28 (68.29)
    Female 16 (39.02) 13 (31.71)
Age (Years) 71.2±2.1 72.1±2.5 1.765 0.081
Course of disease (Years) 17.1±1.6 17.5±1.8 1.064 0.291
Body weight (kg/cm2) 25.7±3.9 26.1±4.2 0.447 0.656
Place of residence 0.195 0.659
    City 21 (51.22) 19 (46.34)
    Countryside 20 (48.78) 22 (53.66)
Nationality 0.205 0.651
    Han 26 (63.41) 24 (58.54)
    National minorities 15 (36.59) 17 (41.46)
Educational history 0.467 0.495
    ≥Senior high school 24 (58.54) 27 (65.85)
    <Senior high school 17 (41.46) 14 (34.15)
History of smoking 0.443 0.506
    Yes 24 (58.54) 21 (51.22)
    No 17 (41.46) 20 (48.78)
History of drinking 0.201 0.654
    Yes 23 (56.10) 25 (60.98)
    No 18 (43.90) 16 (39.02)
History of diabetes 0.617 0.432
    Yes 8 (19.51) 11 (26.83)
    No 33 (80.49) 30 (73.17)
Obesity or not 0.205 0.651
    Yes 26 (63.41) 24 (58.54)
    No 15 (36.59) 17 (41.46)
Cause of disease 1.809 0.613
    Rheumatic heart disease 12 (29.27) 11 (26.83)
    Dilated cardiomyopathy 9 (21.95) 8 (19.51)
    Hypertensive heart disease 13 (31.71) 10 (24.39)
    Coronary heart disease 7 (17.07) 12 (29.27)
NYHA classification 0.201 0.904
    Grade II 11 (26.83) 12 (29.27)
    Grade III 18 (43.90) 16 (39.02)
    Grade IV 12 (29.27) 13 (31.71)
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treated with valsartan combined with trimetazi-
dine and the control group which was treated 
with valsartan alone (n=41). 

Inclusion and exclusion criteria

Inclusion criteria: patients met the diagnostic 
criteria for CHF; patients who had not taken 
non-steroidal anti-inflammatory drugs and not 
received chemotherapy and radiotherapy be- 
fore; patients who were initially diagnosed; 

patients in the control group swallowed valsar-
tan (Shanghai Caiyou Industry Co., Ltd., Item 
No.: H361007) with warm water after dinner, 
80 mg/tablet, 1 tablet a day and once daily. On 
the basis of the control group, patients in the 
observation group were additionally treated 
with trimetazidine (Shanghai Yiji Industries Co., 
Ltd., Item No.: HX001994), 20 mg/time and 3 
times daily. Two groups received treatment for 
3 months.

Table 2. Comparison of E/A, E/e’, LVEF and LVEDD before and after treatment (
_
x  ± sd)

Groups n
E/A E/e’ LVEF (%) LVEDD (mm)

Before  
treatment

After  
treatment

Before 
treatment

After  
treatment

Before 
treatment

After  
treatment

Before 
treatment

After  
treatment

Observation group 41 0.74±0.10 1.23±0.19*,# 13.5±4.1 8.7±3.1*,# 41.1±7.2 50.1±8.4*,# 47.1±3.7 35.1±3.2*,#

Control group 41 0.75±0.11 1.02±0.20* 13.6±4.3 10.4±3.9* 40.8±7.1 45.7±9.1* 47.2±3.8 41.3±3.9*

t 0.431 4.874 0.108 2.185 0.190 2.275 0.121 7.869

P 0.668 <0.001 0.914 0.032 0.850 0.026 0.904 <0.001
Note: *indicates P<0.05 compared with before treatment. #indicates P<0.05 compared with the control group after treatment.

Figure 1. Comparison of cardiac function before and after treatment. Before 
treatment, there was no difference between the observation and control 
groups in terms of cardiac function indexes (P>0.05). After treatment, E/A 
(A) and LVEF (C) in the two groups were higher than those before treatment 
(P<0.05), while E/e’ (B) and LVEDD (D) were lower than those before treat-
ment (P<0.05). After treatment, compared with those in the control group, 
patients in the observation group had higher E/A (A) and LVEF (C) (P<0.05), 
but lower E/e’ (B) and LVEDD (D) (P<0.05). Note: *indicates P<0.05 com-
pared with before treatment. #indicates P<0.05 compared with the control 
group after treatment.

patients whose main clinical 
symptoms were orthopnea, 
fatigue, paroxysmal nocturnal 
dyspnea and ankle edema; 
patients with expected surviv-
al time ≥1 year. This study  
was approved by the Ethics 
Committee of Lanzhou Uni- 
versity Second Hospital. The 
research objects and their 
families were informed and 
they signed an informed con-
sent form. Exclusion criteria: 
patients who were allergic to 
drugs and with heart failure 
caused by hypertension or 
coronary heart disease; pa- 
tients complicated with blo- 
od system diseases; patients 
complicated with other tu- 
mors; patients with severe 
hepatic and renal dysfunc- 
tion; patients with diabetes; 
patients with mental illness or 
a family history of mental 
illness.

Therapeutic methods

Both groups of patients were 
routinely treated with β-re- 
ceptor blockers, nitrate, digi-
talis, diuretics and aldoste-
rone receptor antagonists. On 
the basis of routine treatment, 
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Table 3. Comparison of cardiac functional grading after treatment [n (%)]

Groups n
Grade I Grade II Grade III Grade IV

Before 
treatment

After  
treatment

Before 
treatment

After  
treatment

Before 
treatment

After  
treatment

Before 
treatment

After  
treatment

Observation group 41 0 22 (53.66) 0 15 (36.59) 27 (65.85) 3 (7.32) 14 (34.15) 1 (2.44)
Control group 41 0 13 (31.71) 0 7 (17.07) 25 (60.98) 17 (41.46) 16 (39.02) 4 (9.76)
t - 4.038 - 3.976 0.210 12.96 0.210 8.504
P - 0.045 - 0.046 0.647 0.003 0.647 0.004

Table 4. Comparison of clinical efficacy after treatment

Efficacy Observation group 
(n=41)

Control group 
(n=41) χ2 value P value

Markedly effective 26 (63.41) 20 (48.78) - -
Effective 14 (34.15) 15 (36.59) - -
Invalid 1 (2.44) 6 (14.63) - -
Total effective rate 40 (97.56) 35 (85.37) 3.905 0.048

Cardiac function tests

Echocardiography (Jiangsu Jiahua Electronic 
Instrument Co., Ltd., China) was adopted to 
measure the patients’ cardiac function before 
treatment and at the third month after treat-
ment. E/A, E/e’, LVEF and LVEDD of patients in 
the two groups were recorded.

Outcome measures

(1) Cardiac function. The patients’ cardiac func-
tion in the two groups was evaluated and 
recorded before and 3 months after treatment, 
which referred to New York Heart Association 
(NYHA) classification [11]. The lower the score 
was, the better the therapeutic effect was.

(2) Standards of efficacy evaluation [12]. 
Markedly effective: the patients’ clinical symp-
toms completely disappeared, their cardiac 
functional grading was improved by at least 2 
grades, and their vital signs returned to normal. 
Effective: the patients’ clinical symptoms were 
improved, their cardiac functional grading was 
improved by at least 1 grade, and their vital 
signs basically recovered. Invalid: the vital 
signs, clinical symptoms and cardiac function 
were not improved. Total effective rate = mark-
edly effective cases + effective cases/total 
number of cases ×100%.

(3) Quality of life. The quality of life of patients 
in the two groups was recorded and evaluated 
after treatment using SF-36 scale, which con-
sisted of role physical, general health, physio-

logical function, vitality, bodily 
pain, mental health, emotional 
role and social function. Each 
item had a total score of 100 
points. The higher the score 
was, the better the quality of 
life was and the stronger the 
living ability was.

Statistical methods

SPSS 22.0 (SPSS, Inc., Chicago, IL, USA) was 
used for analysis. Count data in groups were 
expressed by the number of cases/percentage 
[n (%)] and analyzed by chi-square test, but they 
were analyzed by chi-square test with correc-
tion for continuity when the theoretical frequen-
cy in chi-square test was less than 5. Mea- 
surement data were expressed by mean ± stan-
dard deviation (

_
x

 ± sd), t test was used for the 
comparison of measurement data between 
groups, and paired t test was used for the com-
parison within groups before and after treat-
ment. When P<0.05, the difference is statisti-
cally significant.

Results

Comparison of general information

There was no significant difference between 
the observation and control groups in terms of 
gender, age, course of disease, body weight, 
place of residence, nationality, educational his-
tory, history of smoking, history of drinking, his-
tory of diabetes, obesity or not, cause of dis-
ease or NYHA classification (P>0.05) (Table 1).

Observation group showed better cardiac func-
tion

Before treatment, there was no difference 
between the observation and control groups in 
terms of E/A, E/e’, LVEF or LVEDD (P>0.05). 
After treatment, E/A and LVEF in the two gro- 
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ups were higher than those before treatment 
(P<0.05), while E/e’ and LVEDD were lower than 
those before treatment (P<0.05). After treat-
ment, compared with those in the control 
group, patients in the observation group had 
higher E/A and LVEF (P<0.05), but lower E/e’ 
and LVEDD (P<0.05) (Table 2 and Figure 1).

Observation group showed higher NYHA car-
diac functional grading

Before treatment, there was no difference 
between the observation and control groups in 
terms of cardiac functional grading (P>0.05). 
After treatment, compared with those in the 
control group, patients in the observation group 
had significantly higher cardiac function grades 
I and II (P<0.05), but significantly lower cardiac 
function grades III and IV (P<0.05) (Table 3).

Observation group exhibited better clinical 
efficacy

After treatment, the observation group had 26 
markedly effective cases (63.41), 14 effective 
cases (34.15) and 1 invalid case (2.44), with a 
total effective rate of 97.56%. The control group 
had 20 markedly effective cases (48.78), 15 
effective cases (36.59) and 6 invalid cases 

case of thrombosis, with a total incidence of 
adverse drug reactions of 12.20%. The control 
group had 3 cases (7.32) of dizziness, 4 cases 
(9.76) of nausea, 2 cases (4.88) of rash, 2 
cases (4.88) of dysarteriotony and 1 case 
(2.44) of thrombosis, with a total incidence of 
adverse drug reactions of 31.71%. The total 
incidence of adverse drug reactions in the 
observation group was lower than that in the 
control group (P<0.05) (Table 5).

Observation group exhibited higher quality of 
life

Three months after treatment, the quality of life 
(role physical, general health, physiological 
function, vitality, bodily pain, mental health, 
emotional role and social function) in the obser-
vation group was significantly higher than that 
in the control group (P<0.05) (Table 6 and 
Figure 2).

Discussion

As a complex syndrome and a systemic chronic 
inflammatory disease [13], CHF is usually 
accompanied by a series of complications, 
which lead to poor prognosis [14]. The disease 
damages myocardial diastolic and systolic func-

(14.63), with a total effective 
rate of 85.37%. The total 
effective rate in the observa-
tion group was higher than 
that in the control group 
(P<0.05) (Table 4).

Observation group showed 
less adverse reactions 

The observation group had 2 
cases (4.88) of dizziness, 3 
cases (7.32) of nausea, 1 
case (2.44) of rash, 1 case 
(2.44) of dysarteriotony and 0 

Table 5. Comparison of incidence of adverse drug reactions after treatment
Categories Observation group (n=41) Control group (n=41) χ2 value P value
Dizziness 2 (4.88) 3 (7.32) 0.213 0.644
Nausea 3 (7.32) 4 (9.76) 0.156 0.693
Rash 1 (2.44) 2 (4.88) 0.346 0.556
Dysarteriotony 1 (2.44) 2 (4.88) 0.346 0.556
Thrombosis 0 (0.00) 1 (2.44) 1.012 0.314
Total incidence of adverse drug reactions 5 (12.20) 13 (31.71) 4.556 0.033

Table 6. Comparison of quality of life before and after treatment

Quality of life Observation group 
(n=41)

Control group 
(n=41) t value P value

Role physical 36.19±6.61* 25.53±5.28 8.068 <0.001
General health 39.62±8.34* 28.39±8.70 5.967 <0.001
Physiological function 42.52±11.09* 33.65±10.11 3.785 <0.001
Vitality 44.45±6.91* 35.98±6.67 5.647 <0.001
Bodily pain 46.94±8.81* 37.05±8.01 5.318 <0.001
Mental health 48.18±7.28* 36.72±7.23 7.152 <0.001
Emotional role 43.42±8.78* 32.97±8.19 5.573 <0.001
Social function 43.72±7.89* 36.87±7.16 4.117 <0.001
Note: *indicates P<0.05 compared with the control group after treatment.
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tions [15], and results in circulatory congestion 
to debilitate patients [16]. Although good treat-
ment progress has been made, the 5-year over-

which indicates that valsartan combined with 
trimetazidine is more effective than valsar- 
tan alone in improving cardiac function. Three 

all mortality of CHF remains  
at about 50%, which exceeds 
the mortality of many cancers 
[17]. At present, CHF is rou-
tinely treated by β-receptor 
blockers, angiotensin convert-
ing enzyme inhibitors and spi-
ronolactone, but the patients 
still have impaired long-term 
survival and quality of life af- 
ter treatment. Therefore, new 
and safe therapeutic methods 
are necessary to improve this 
symptom [18].

With oral activity, low water 
solubility and high permeabili-
ty, valsartan is a highly se- 
lective and non-competitive 
angiotensin receptor blocker 
biologically [19]. It dilates cap-
illaries to relax blood vessels, 
thus lowering blood pressure 
and improving blood flow vol-
ume [20, 21]. Trimetazidine, 
which is an anti-anginal drug 
derived from piperazine, in- 
creases the flow of coronary 
arteries and blood circulation, 
reduces vascular resistance, 
and improves cardiac func-
tion, as well as promotes car-
diac metabolism [22, 23]. In a 
study by Pierson et al., valsar-
tan treats patients with CHF 
and improves their NYHA clas-
sification and LVEF [24]. In a 
study by Khaniukov et al., 
trimetazidine improves the 
quality of life and myocardial 
function of patients with CHF 
and reduces their angina pec-
toris in the comprehensive 
treatment of ischemic heart 
disease and CHF [25]. The 
results of this study showed 
that after treatment, cardiac 
function indexes (E/A, E/e’, 
LVEF and LVEDD) in the obser-
vation group were better than 
those in the control group, 

Figure 2. Comparison of quality of life after treatment. After treatment, the 
role physical (A), general health (B), physiological function (C), vitality (D), 
bodily pain (E), mental health (F), emotional role (G) and social function 
(H) in the observation group were higher than those in the control group 
(P<0.05). Note: *indicates P<0.05 compared with the control group after 
treatment.
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months after treatment, compared with those 
in the control group, patients in the observation 
group had significantly higher NYHA cardiac 
function grades I and II, but significantly lower 
grades III and IV. This shows that valsartan 
combined with trimetazidine is more effective 
than valsartan alone in improving the patients’ 
NYHA cardiac function and promoting their 
recovery. After treatment, observation group 
showed higher effective rate and lower inci-
dence of adverse drug reactions than the con-
trol group. This demonstrates that valsartan 
combined with trimetazidine can better protect 
the patients’ cardiac function compared with 
valsartan alone, thus reducing their adverse 
cardiac events and improving their prognosis.

Quality of life has always been an important 
way to evaluate the prognosis of various dis-
eases [26]. In this study, patients in the obser-
vation and control groups were followed up for 
quality of life. The results showed that after 
treatment, the quality of life (role physical, gen-
eral health, physiological function, vitality, bodi-
ly pain, mental health, emotional role and social 
function) in the observation group was signifi-
cantly higher than that in the control group, 
which shows that valsartan combined with 
trimetazidine is more effective than valsartan 
alone in improving the patients’ quality of life. A 
study shows that in CHF, changes of NYHA clas-
sification are related to the quality of life, and 
deteriorative NYHA classification leads to 
declined quality of life [27]. Accordingly, valsar-
tan and trimetazidine may have a synergistic 
effect, and their combination can improve the 
clinical symptoms, cardiac function and NYHA 
classification of patients with CHF, thus improv-
ing their quality of life. Therefore, valsartan 
combined with trimetazidine has a better effect 
on treating CHF.

In this study, the research objects were strictly 
screened according to the inclusion and exclu-
sion criteria. There was no significant differ-
ence between the observation and control 
groups in gender, age and other baseline data, 
which ensured the preciseness and reliability  
of this study. This study confirms that valsar- 
tan combined with trimetazidine is more effec-
tive than valsartan alone in the treatment of 
CHF. However, the patients were not followed 
up for prognosis, and their quality of life was 
not studied, so there were limitations in this 

study. These deficiencies need to be supple-
mented in later research to further support the 
results of this study.

In summary, compared with valsartan alone, 
valsartan combined with trimetazidine is more 
effective in treating CHF and improving quality 
of life, with few effects on cardiac function and 
few significant adverse drug reactions after 
treatment. This is possibly because of the syn-
ergistic effect of valsartan and trimetazidine. 
Therefore, valsartan combined with trimetazi-
dine is worthy of clinical popularization and 
application.
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