
Special Issue 5, 2023 Indian Journal of Pharmaceutical Sciences 210

Research Paper 

Zhou et al.: Efficacy and Safety of Atorvastatin Combined with Sacubitril-valsartan in Coronary Heart 
Disease

To explore the efficacy and safety of atorvastatin combined with sacubitril-valsartan in patients with 
coronary heart disease complicated with cardiac insufficiency. A total of 188 patients with coronary heart 
disease combined with cardiac dysfunction were included in this study, of which 73 patients received 
atorvastatin and 115 patients received atorvastatin combined with sacubitril-valsartan. According to 
the efficacy criteria, the efficacy of atorvastatin group and atorvastatin+sacubitril-valsartan group was 
determined. The changes of left ventricular mass index, left ventricular ejection fraction, left ventricular 
end-diastolic diameter, left ventricular end-systolic diameter, left ventricular end-diastolic volume and 
N-terminal pro-brain natriuretic peptide before and after treatment were detected in the two groups. 
The inflammatory response of patients was evaluated by comparing the changes of interleukin-6 and 
high-sensitivity C-reactive protein before and after treatment. Adverse reactions occurred during 
treatment were collected to determine the safety of treatment. Before treatment, there was clearly no 
significant difference between the two groups. After treatment, most of the patients in the atorvastatin 
and atorvastatin+sacubitril-valsartan groups showed significant efficacy, while the efficacy in the 
atorvastatin+sacubitril-valsartan group was better than that in the atorvastatin group. After 6 mo of 
treatment, left ventricular mass index, left ventricular ejection fraction, left ventricular end-diastolic 
diameter, left ventricular end-systolic diameter, left ventricular end-diastolic volume and N-terminal 
pro-brain natriuretic peptide in atorvastatin+sacubitril-valsartan group were superior to those in 
atorvastatin group. At the same time, the levels of inflammatory cytokines in the atorvastatin+sacubitril-
valsartan group were obviously lower than those in the atorvastatin group after 6 mo of treatment. The 
adverse events that occurred during treatment in the atorvastatin and atorvastatin+sacubitril-valsartan 
groups mainly included hypotension, hyperkalemia, fecal occult blood, hematuria and arrhythmia. 
There was no significant difference in the incidence of adverse reactions in the atorvastatin+sacubitril-
valsartan group compared with the atorvastatin group. The efficacy of atorvastatin plus sacubitril-
valsartan group was higher than that of atorvastatin group. Atorvastatin combined with sacubitril-
valsartan has a significant effect on patients with coronary heart disease and cardiac insufficiency.
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Coronary heart disease is one of the common 
cardiovascular diseases. Coronary heart disease is 
based on atherosclerosis, caused by vascular cavity 
stenosis or obstruction, resulting in myocardial 
ischemia and hypoxia or necrosis[1]. The course of 
coronary heart disease is prolonged, the progress of 
the disease can make the structure and function of 
the heart change, myocardial systolic function will 

be affected and decreased, promote the heart forward 
reduced blood and then cause systemic circulation 
or pulmonary circulation congestion, i.e., left cardiac 
insufficiency. In patients with coronary heart disease, 
patients with left ventricular insufficiency have a 
high proportion[2]. This kind of patients are mainly 
manifested by precardiac pain, night sweats, rapid 
heart rate, etc., and also have a high risk of shock 
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and sudden death[3].

Statins have good lipid-lowering effects and are 
currently the first-line and second-line drugs for 
prevention and treatment of cardiovascular and 
cerebrovascular diseases. Many studies have shown 
that statins can stabilize or alleviate the progress of 
atherosclerosis, and have good effects on coronary 
heart disease. Foreign studies have shown that statins 
can also improve vascular endothelial function and 
alleviate the inflammatory reaction of the body. 
Sacubitril-valsartan can not only inhibit angiotensin, 
but also enhance the vasodilation of endogenous 
natriuretic titanium and inhibit ventricular 
remodeling[4,5].

At present, there are no studies on the efficacy of 
atorvastatin in combination with sacubitril-valsartan 
in the treatment of coronary heart disease with 
cardiac insufficiency. Therefore, this study mainly 
discussed the efficacy of atorvastatin combined with 
sacubitril-valsartan in the treatment of patients with 
coronary heart disease and cardiac insufficiency[6-10].

MATERIALS AND METHODS

Patients:

A total of 188 patients with coronary heart disease 
combined with cardiac dysfunction who were 
treated from October 2021 to October 2022 were 
included in this study. All patients were examined 
by Electrocardiogram (ECG), echocardiography, 
hematology and coronary artery Computerized 
Tomography (CT) after admission, and met the 
World Health Organization (WHO) diagnostic 
criteria for coronary heart disease. The patients 
were divided into two groups according to the 
treatment plan they received. 73 patients treated with 
atorvastatin were included in the atorvastatin group. 
115 patients who were treated with atorvastatin 
combined with sacubitril-valsartan were included in 
the atorvastatin+sacubitril-valsartan group.

Inclusion criteria:

Patients diagnosed as coronary heart disease by ECG 
and other examinations, the Left Ventricular Ejection 
Fraction (LVEF) index of patients is lower than 35 %. 
The duration of patients with stable angina pectoris 
was more than 30 d. The patient has a history of 
previous myocardial infarction[11-14].

Exclusion criteria:

Patients with the following conditions were 

excluded; those who have received cardiac surgery 
or interventional therapy for coronary heart disease, 
left atrial flutter or fibrillation, left ventricular 
aneurysm, severe hypertension, severe liver and 
renal insufficiency, drug allergy, severe valve disease 
and mental disease.

Therapeutic methods:

Both groups of patients maintained their normal 
living habits before treatment and received routine 
symptomatic treatment. Patients in the atorvastatin 
group received oral atorvastatin calcium capsules 
in addition to conventional symptomatic treatment. 
Atorvastatin+sacubitril-valsartan patients were 
given atorvastatin calcium capsules and sacubitril-
valsartan in addition to conventional symptomatic 
treatment. Atorvastatin calcium capsules are taken 
orally at a dose of 10 mg once daily. The oral dose of 
sacubitril-valsartan was 2 tablets each time, 3 times 
a day.

Criteria for determining efficacy:

After treatment, the patient's clinical symptoms 
such as precordial pain, night sweats, fatigue, and 
heart rate acceleration basically disappeared, the 
use of nitroglycerin was reduced by 80 % or more, 
and the ECG was clearly improved, which was an 
obvious effect of treatment; the clinical symptoms 
of the patients were clearly reduced, the use of 
nitroglycerin was reduced by 50 % to 79 %, and 
the ECG was improved, which was effective for 
treatment; if the clinical symptoms, nitroglycerin 
dosage and ECG of the patient do not change clearly 
or worsen, the treatment is invalid. Total effective 
rate of treatment=(number of markedly effective 
cases+number of effective cases)/total number of 
cases+100 %.

Cardiac function index detection:

Compare the changes of cardiac function indexes 
Left Ventricular Mass Index (LVMI), LVEF, Left 
Ventricular End-Diastolic Diameter (LVEDD), 
Left Ventricular End-Systolic Diameter (LVESD), 
Left Ventricular End-Diastolic Volume (LVEDV), 
N-Terminal Pro-Brain Natriuretic Peptide (NT-
proBNP) before and after treatment in the atorvastatin 
group and atorvastatin+sacubitril-valsartan  group. 
Collect adverse reactions of patients during treatment.

Enzyme-Linked Immunosorbent Assay (ELISA):

Before and after treatment, 2.5 ml of fasting venous 
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blood was taken from the patients, and the serum 
was separated by high-speed centrifugation and sent 
to the laboratory. Interleukin (IL)-6 detection kit 
was selected to detect the level of IL-6 by ELISA. 
The high-sensitivity C-Reactive Protein (hsCRP) 
detection kit was selected to detect the level of hs-
CRP by ELISA.

Statistical analysis:

All data in this study were statistically analyzed by 
Statistical Package for the Social Sciences (SPSS) 
26.0 software (SPSS, Chicago, Illinois, United States 
of America (USA)). p<0.05 means the difference is 
statistically obvious.

RESULTS AND DISCUSSION
We collected the changes of LVMVI, LVEF, 
LVEDD, LVESD, LVEDV and NT-proBNP before 
treatment and 6 mo after treatment. There was no 
obvious difference between the atorvastatin group 
and atorvastatin+sacubitril-valsartan group before 
treatment. After 6 mo of treatment, all patients 
showed significant improvements in cardiac function, 
with atorvastatin combined with sacubitril-valsartan  
showing even greater improvements as shown in fig. 
1.

After 6 mo of treatment, cardiac function grades 
were evaluated in both groups to determine changes 
in impaired cardiac function. The results showed that 

patients treated with atorvastatin calcium capsules 
combined with sacubitril-valsartan had significantly 
better cardiac function classification than those 
treated with atorvastatin calcium capsules alone as 
shown in Table 1.

We further explored the changes in the inflammation 
level of patients before and after treatment to 
evaluate the effect of medication on the clearance of 
inflammation in the body[15-20]. There was no obvious 
difference in IL-6 and hs-CRP before treatment 
between the two groups. After 6 mo of treatment, the 
levels of IL-6 and hs-CRP decreased clearly in both 
groups and were more pronounced in patients treated 
with atorvastatin and sacubitril-valsartan as shown 
in fig. 2.

The adverse reactions of patients in the atorvastatin 
group and atorvastatin+sacubitril-valsartan group 
during treatment mainly include hypotension, 
hyperkalemia, stool occult blood, hematuria and 
arrhythmia. Compared with the atorvastatin group, 
there was no obvious difference in the incidence 
of adverse reactions in the atorvastatin+sacubitril-
valsartan group as shown in Table 2. The total 
effective rate of atorvastatin group was 89.07 %, and 
that of atorvastatin+sacubitril-valsartan group was 
98.26 %. The effectiveness of atorvastatin+sacubitril-
valsartan group was higher than that of atorvastatin 
group as shown in Table 3.

Fig. 1: Changes of cardiac function indexes LVMVI, (A): LVEF; (B): LVEDD; (C): LVESD; (D): LVEDV; (E): NT-proBNP and (F): before and 
after treatment 
Note: (*) vs. atorvastatin, p<0.05. (  ): Atorvastatin and (  ):  Atorvastatin+SV
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Index SV (n=73) Atorvastatin+SV (n=115) t/χ2 p

Gender (male) 46 63 1.242 1.114

Age 62.53±10.64 64.71±12.05 1.264 0.208

Course of disease 5.94±2.16 6.07±2.84 0.334 0.739

Cardiac function 
classification 9.912 0.019

I 19 24

II 37 49

III 22 11

IV 14 31

TABLE 1: COMPARISON OF GENERAL DATA OF PATIENTS

Fig. 2: Comparison of IL-6, (A): hs-CRP and (B): In serum of patients before and after treatment
Note: (*) vs. atorvastatin, p<0.05, (  ): Atorvastatin and (  ):  Atorvastatin+SV

n Hypotension Hyperkalemia FOBT Hematuresis Arrhythmia

SV 73 0 (0.00) 1 (1.37) 0 (0.00) 1 (1.37) 1 (1.37)

Atorvastatin+SV 115 1 (0.87) 0 (0.00) 2 (1.74) 1 (0.87) 0 (0.00)

χ2 0.050

p 0.824

TABLE 2: STATISTICAL ANALYSIS OF ADVERSE REACTIONS OF PATIENTS IN EACH GROUP [n (%)]

n Significant effect Effective Inefficiency Total efficiency

SV 73 40 (54.79) 25 (34.25) 8 (10.96) 65 (89.04)

Atorvastatin+SV 115 69 (60.00) 44 (38.26) 2 (1.74) 113 (98.26)

χ2 7.541

p 0.023

TABLE 3: ANALYSIS OF TREATMENT EFFECTIVENESS OF PATIENTS IN EACH GROUP [n (%)]

Atorvastatin can inhibit the synthesis of valproic 
acid in the body, reduce the cholesterol content, 
make the liver produce low density lipoprotein 
cholesterol to supplement the cholesterol content 
of the body, so as to achieve the goal of reducing 
the content of triacylglycerol, dredge the heart and 
blood vessels, and reduce the incidence of heart 
disease[23]. In addition, atorvastatin has the function 
of resisting inflammation and protecting vascular 
endothelium, reducing the production of angiotensin 

Coronary heart disease combined with cardiac 
insufficiency is a common disease in cardiology. 
The incidence rate is increasing year by year, and 
the mortality and disability rates are high. Some 
studies have shown that patients with coronary artery 
stenosis, myocardial ischemia and hypoxia, lead to 
impaired glucose uptake capacity of cells, a large 
amount of lactic acid accumulation of cells, and then 
damage myocardial cells, causing cardiovascular 
events, with a high mortality[21,22].
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there was no difference in the occurrence of adverse 
reactions compared with atorvastatin monotherapy. 
This suggests that atorvastatin combined with 
sacubitril-valsartan has good efficacy and high safety 
in the treatment of patients with coronary heart 
disease complicated with cardiac insufficiency[33-35].

In conclusion, atorvastatin combined with sacubitril-
valsartan has good efficacy in patients with coronary 
heart disease complicated with cardiac insufficiency, 
and can effectively reduce inflammatory response 
with good safety.
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