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Zhao: Efficacy of Sacubitril/Valsartan Combined with Metoprolol

A total of 120 chronic heart failure patients admitted to our hospital from June 2020 to October 2022 were 
randomly separated into observation group (receiving sacubitril/valsartan in combination with metoprolol 
therapy) and control group (receiving metoprolol treatment), with 60 cases in each group. The cardiac 
function indexes, myocardial injury indexes, inflammatory cytokines, oxidative stress index, occurrence of 
adverse reactions, NT-proB-type natriuretic peptide and treatment effects in both groups were assessed. 
After treatment, left ventricular end-diastolic dimension and left ventricular end-systolic diameter were 
lower, while left ventricular ejection fraction and stroke volume were higher in the observation group than 
the control group. Lactate dehydrogenase, creatine kinase-MB, cardiac troponin I, tumor necrosis factor-α, 
interleukin-6, C-reactive protein, malondialdehyde, NT-proB-type natriuretic peptide levels were declined, 
while total antioxidant capacity was elevated in the observation group in contrast to the control group. The 
observation group has lower occurrence rates of adverse reactions and higher total effective rates. To sum up, 
in the therapy of chronic heart failure, the use of sacubitril/valsartan combined with metoprolol can help to 
promote the cardiac function of patients, reduce the levels of inflammatory factors and clinical symptoms, and 
the therapeutic effect is good.
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Chronic Heart Failure (CHF), which has a high 
incidence in clinic, is a clinical syndrome that 
is directly related to inflammatory response 
and activation of the patient’s neuroendocrine 
system, thus leading to the dysfunction of the 
patient’s cardiac discharge function and changes in 
myocardial structure[1]. Through understanding the 
clinical manifestations of patients, it can be known 
that the clinical symptoms are mainly dyspnea and 
fluid retention, which have a high probability of 
disability and death for patients after the disease, 
so patients should be admitted to the hospital for 
treatment in time after the disease[2]. At present, 
vasodilation, diuresis and heart strength are taken 
as the key treatment contents in the clinical therapy 
of CHF, which is helpful to relieve the clinical 
manifestations of patients after treatment, but the 
overall prognostic treatment effect is not good[3]. 
Currently, it is recommended to give the patient drug 
treatment, among which metoprolol can inactivate 
the sympathetic nervous system of the patient, 
significantly promote the ventricular function of 

the patient, effectively regulate the heart rate, and 
significantly increase the coronary blood flow[4]. 
Sacubitril/valsartan has a good antihypertensive 
effect, with few side effects in patients, and its 
protective effect on myocardial remodeling will cause 
great inhibition[5]. Therefore, it is recommended to 
use sacubitril/valsartan combined with metoprolol in 
the therapy of CHF. 

Herein, our study was intended to assess the 
therapeutic effect of sacubitril/valsartan combined 
with metoprolol in CHF therapy.

MATERIALS AND METHODS

General data: 

A total of 120 CHF patients admitted to our hospital 
from June 2020 to October 2022 were selected, 
followed by random separation into Observation 
Group (OG) along with Control Group (CG), with 
60 cases in each group. In the CG, 40 males as well 
as 20 females were contained. The average age was 
(72.6±2.71) y, ranging from 62 y to 83 y. In the OG, 
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Natriuretic Peptide (NT-proBNP) was evaluated 
based on the NT-proBNP test board.
Treatment efficacy criteria were obvious; patients’ 
clinical symptoms were significantly improved, 
cardiac function grade improvement ≥2. The 
patient’s clinical symptoms were improved, and 
the cardiac function grade was improved by 1 
grade which was effective and no change in clinical 
symptoms which was ineffective. 
Total effective rate=(obvious+effective)/total 
cases×100 %

Statistical analysis: 

Statistical Package for the Social Sciences (SPSS) 
19.0 statistical software was implemented for 
analysis. T-test was adopted for measurement data 
and Chi-square (χ2) test was adopted for counting 
data. p<0.05 was statistically significant.

RESULTS AND DISCUSSION
It was revealed in fig. 1 that, prior to treatment, no 
difference was observed in LVEDD, LVEF, LVESD 
as well as SV levels between both groups (p>0.05). 
After treatment, LVEDD and LVESD of the OG were 
declined in contrast to the CG, while LVEF and SV 
of the OG were elevated in comparison with the CG 
(p<0.05).
It was revealed in fig. 2 that, prior to treatment, 
no difference was observed in LDH, CK-MB and 
cTnI levels between both groups (p>0.05). After 
treatment, levels of the above myocardial injury 
indexes in the OG were declined in comparison with 
the CG (p<0.05). It was revealed in fig. 3 that, prior 
to treatment, no difference was discovered in TNF-α, 
IL-6 and CRP levels between both groups (p>0.05). 
After treatment, levels of the above inflammatory 
factors in the OG were declined in contrast to the CG 
(p<0.05).
It was revealed in fig. 4 that, prior to treatment, no 
difference was observed in MDA and TAC levels 
between both groups (p>0.05). After treatment, MDA 
of the OG was declined in contrast to the CG, while 
TAC of the OG was elevated in comparison with the 
CG (p<0.05). The incidence of adverse reactions in 
OG was declined in contrast to the CG (p<0.05) as 
shown in Table 1.
It was revealed in fig. 5 that, prior to treatment, no 
difference was discovered in NT-proBNP levels 
between both groups (p>0.05). After treatment, NT-
proBNP levels in the OG were declined in comparison 

39 males together with 21 females were contained. 
The average age was (72.8±2.69) y, ranging from 61 
y to 84 y. No statistical significance was discovered 
in the comparison of general data between both 
groups (p>0.05), reflecting comparability.

Methods:

Patients in the CG received metoprolol treatment. 
The patient was given metoprolol tartrate tablets 
(Shanghai Xinyi Bailu Da Pharmaceutical Co., Ltd., 
National drug approval H31021417) orally, twice/
day, 25 mg/time and the dosage were doubled after 1 
w of medication.
Patients in the OG received sacubitril/valsartan 
in combination with metoprolol treatment. The 
treatment method of metoprolol was the same as that 
of CG. On this basis, patients were given sacubitril/
valsartan sodium tablets (Trade name: Novartis 
Singapore Pharmaceutical Manufacturing Private. 
Ltd. (Beijing Novartis Pharmaceutical Co., Ltd., 
National Drug approval number J20190001) orally, 
1 time/day and 80 mg/time.

Observation indicators and judgment criteria:

Cardiac function indexes including Left Ventricular 
End-Diastolic Diameter (LVEDD), Left Ventricular 
Ejection Fraction (LVEF), Left Ventricular End-
Systolic Diameter (LVESD) and Strike Volume (SV) 
were examined by Color Doppler ultrasound before 
and after treatment. Myocardial injury indexes, 5 
ml of venous blood were extracted before and after 
treatment, and the upper serum was retained after 
centrifugation. The detection indexes included 
Lactate Dehydrogenase (LDH), Creatine Kinase 
Isoenzyme (CK-MB) along with myocardial troponin 
I (cTnI).
Inflammatory cytokines, containing Tumor Necrosis 
Factor-Alpha (TNF-α), Interleukin (IL)-6) as well as 
C-Reactive Protein (CRP). 5 ml of fasting venous 
blood was gathered from the patients before and 
after treatment. After serum separation, the changes 
of the above inflammatory indicators were measured 
by Enzyme-Linked Immunosorbent Assay (ELISA).
Oxidative stress index Malondialdehyde (MDA) 
together with Total Antioxidant Capacity (TAC) was 
measured by immunoturbidimetry method in fasting 
vein serum of patients with automatic biochemical 
analyzer. The occurrence of adverse reactions, 
including rash, dizziness, fatigue, abnormal renal 
function and bradycardia. N Terminal pro B Type 
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Fig. 1: Cardiac function indexes in both groups 
Note: #p<0.05, compared with before treatment and *p<0.05, compared with the CG, (  ): CG and (  ): OG

Fig. 2: Myocardial injury indexes in both groups 
Note: #p<0.05, compared with before treatment and *p<0.05, compared with the CG, (  ): CG and (  ): OG

Fig. 3: Inflammatory factor index in both groups 
Note: #p<0.05, compared with before treatment and *p<0.05, compared with the CG, (  ): CG and (  ): OG
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Group n Rash Dizziness Fatigue Abnormal renal function Bradycardia Total incidence rate (%)

OG 60 0 1 1 0 0 2 (3.33 %)

CG 60 1 1 2 1 3 8 (13.33 %)

χ2 3.93

p <0.05

TABLE 1: OCCURRENCE OF ADVERSE REACTIONS IN BOTH GROUPS

Group n Obvious effective Effective Ineffective Total effective rate (%)

OG 60 35 20 5 55 (91.67 %)

CG 60 22 24 14 46 (76.67 %)

χ2 5.07

p <0.05

TABLE 2: THERAPEUTIC EFFECT IN BOTH GROUPS

with the CG (p<0.05). The total effective rate of OG 
was higher in comparison with the CG (P<0.05) as 
shown in Table 2.
CHF disease progresses rapidly after the onset of the 
patient, is unable to effectively control the rapid atrial 
fibrillation ventricular rate of the body, the rhythm is 
in a disordered state, the heartbeat rate is accelerated 
and a large amount of congestion appears in the organs 

and lungs[6]. During the therapy of CHF, it is necessary 
to improve the clinical symptoms of patients and 
eliminate the etiology as the main treatment content. 
At present, metoprolol and sacubitril/valsartan are 
the most extensively used drugs for CHF therapy[7,8]. 
Metoprolol can prolong the diastolic period, 
promote more relaxed cardiomyocytes, and have 
an organizing or delaying effect on the formation 
of decompensation[9]. However, if single drug 

Fig. 4: Oxidative stress index in both groups 
Note: #p<0.05, compared with before treatment and *p<0.05, compared with the CG, (  ): CG and (  ): OG

Fig. 5: NT-proBNP in both groups 
Note: #p<0.05, compared with before treatment and *p<0.05, compared with the CG, (  ): CG and (  ): OG
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therapy is used in the treatment of diseases, the 
inhibition will be enhanced and the use of a single 
dose will lead to further aggravation of the patient’s 
condition, and patients need long-term medication 
in the treatment of diseases[10]. The drug advantage 
of sacubitril/valsartan is to avoid the proliferation 
of myocardial epithelial cells, inhibit tissue fluid 
edema and vascular tension and improve the problem 
of insufficient cardiac output that cannot meet the 
needs of the body[11]. In clinical treatment, sacubitril/
valsartan is usually used in combination with other 
drugs.

The outcomes of this study displayed that, after 
treatment, LVEDD and LVESD in the OG were 
declined compared to the CG, while LVEF and SV in 
the OG were elevated compared to the CG. LDH, 
CK-MB along with cTnI levels of the OG were 
declined in contrast to the CG. TNF-α, IL-6 along 
with CRP levels in the OG were declined in contrast 
to the CG. MDA of the OG was declined in contrast 
to the CG, while TAC of the OG was elevated in 
contrast to the CG. The incidence of adverse reactions 
in OG was declined in contrast to the CG. NT-
proBNP levels in the OG were declined in contrast to 
the CG. The total effective rate of OG was higher in 
contrast to the CG. All above data suggested that the 
combination of metoprolol and sacubitril/valsartan 
could effectively improve cardiac function, alleviate 
myocardial injury, reduce inflammatory response, 
oxidative stress reaction and the incidence of adverse 
reactions, as well as have a better therapeutic effect 
than metoprolol alone, which were consistent with 
previous literature[12,13]. 

On the one hand, the combination of the two drugs 
can reduce the myocardial load and cardiac load by 
lowering blood pressure; on the other hand, it can 
reduce the oxidative stress response by reducing the 
release of aldosterone and promote the improvement 
of patient’s cardiac function. Since CK-MB and 
cTnI are the main markers to reflect myocardial 
injury (ischemia and hypoxia)[14], combined therapy 
can improve cardiac function, reduce the levels of 
inflammatory factors and oxidative stress response, 
reduce endogenous sympathetic nerve activity in 
vivo, delay or reverse cardiac remodeling process, 
and reduce myocardial oxygen consumption. The 
myocardial damage caused by oxygen free radicals 
is reduced, and the myocardial damage index of 
patients is improved

After observing the function of cardiac Beta (β) 3 

receptor in human body, the contractility and agility 
of cardiomyocytes will be weakened under the 
effect of this index, which will lead to the failure of 
synthesis of Adenine Nucleoside Triphosphate (ATP), 
so as to achieve the purpose of regulation, avoid the 
synthesis of calcium ions and play an inhibitory role 
in toxins[15]. Metoprolol inhibits the proliferation of 
β3 receptors and enhances β1 division[16]. In addition, 
through the understanding of the medication 
mechanism of metoprolol, it can effectively block 
the sympathetic nerve pathway, thus destroying the 
negative feedback regulation of heart rate disorder, 
slowing down the malignant process, and promoting 
the reduction of NT-proBNP index[17]. The up-
regulation of β receptors helps to prevent the over-
sensitivity of catecholamine, while inhibiting renin 
to prevent damage to the cardiovascular circulatory 
system of patients[18]. The use of metoprolol drugs in 
treating CHF diseases will act in the local position 
of the patient’s heart and complete the mobilization 
of the systemic circulatory-neuro-endocrine system, 
but clinical studies have confirmed that the clinical 
treatment effect of metoprolol drug alone is not good, 
which will cause great stimulation to the patient’s 
circulatory system[19], so it is recommended to 
combine with sacubitril/valsartan in the therapy of 
CHF diseases to reduce the loss of sodium ions and, 
avoid water and sodium retention, has a blocking 
effect on aldosterone and angiotensin II, thereby 
reducing the patient’s peripheral resistance and 
cardiac load.

In conclusion, in the therapy of CHF, the use of 
sacubitril/valsartan combined with metoprolol can 
help to promote the cardiac function of patients, 
reduce the level of inflammatory factors and clinical 
symptoms, and the therapeutic effect is good.
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