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Abstract

Purpose: To study the effect of a combination of nicorandil and atorvastatin calcium in patients with
acute myocardial infarction after coronary intervention, and its effect on postoperative cardiac systolic
function of patients.

Methods: Retrospective analysis was performed on 100 patients with acute myocardial infarction
treated with coronary interventional therapy in The Third Affiliated Hospital of Qigihaer Medical
University from April 2019 to August 2020. The patients were randomised into control and study groups,
with 50 patients in each group. The control group was treated with nicorandil, while the study group was
treated with a combination of nicorandil and atorvastatin. Treatment response, cardiac structural
indices, cardiac systolic function, blood lipid profiles, quality of life (QLI) score, Barthel Index (Bl), Fugl-
Meyer assessment (FMA), motor function score, incidence of adverse reactions, and blood pressure
changes on days 1, 2, 3 and 4 after surgery, were compared between the two groups.

Results: Treatment effectiveness, cardiac systolic function, QLI score, Bl index and FMA motor function
score in the study group were higher than the corresponding control values (p < 0.05). However, lower
cardiac structure indices, blood lipid profiles and incidence of adverse reactions were greater in the
study group than in the control group (p < 0.05). No significant disparity in blood pressure was found
between the two groups on post-surgery days 1, 2, 3 and 4.

Conclusion: The combination of nicorandil and atorvastatin calcium tablets produced better outcomes
in patients with acute myocardial infarction after coronary intervention therapy; furthermore, the
combination therapy significantly improved the cardiac systolic function of patients.
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INTRODUCTION middle-aged and the elderly people.
Improvements in standards of living have led to

As a common cardiovascular disease, acute changes in people's eating habits, resulting in
myocardial infarction (AMI) is prevalent in increases in the incidence of diseases such as
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hypertension, hyperlipidemia, and diabetes
amongst the middle-aged and elderly people [1-
3]. Patients with these diseases are highly
susceptible myocardial infarction. Due to a long-
term unstable or abnormal high blood pressure,
elevated blood glucose, and raised blood lipids,
there is reduction in vascular elasticity, as well as
impairment of blood circulation, resulting in
excessive cardiac load and cardiovascular
diseases [4-6].

Percutaneous coronary intervention (PCI) is the
most frequently-used treatment strategy for
cardiovascular diseases. It is also one of the
most effective treatment methods because it
clears arterial infarct through interventional
therapy, thereby improving blood circulation and
alleviating the patient's condition. After PCI, it is
necessary to monitor the vital signs and cardiac
function of patients to prevent other
complications which might affect the prognosis of
patients [7-9]. Nicorandil is one of the most
popular drugs used in the treatment of AMI.
Clinical trials have shown that nicorandil
produced a good effect against AMI. Moreover, it
is effective against various types of angina
pectoris, without producing any obvious adverse
reactions. Atorvastatin calcium tablet (ACT)
exerts its effects by reducing blood lipid levels
and by promoting blood circulation. In this study,
the clinical effect of combination of nicorandil and
ACT on cardiac systolic function of patients with
AMI after PCI therapy was investigated.

METHODS

General information on patients

We conducted a retrospective analysis of 100
AMI patients who were treated with PCI in our
hospital from April 2019 to August 2020. They
were equally randomised into control group and
study group. Patients in the study group were
aged 59 - 73 years, while those in the control

group were aged 56 - 75 years. No significant
differences was found with respect to gender,
age, medical history, and other general
information between the two groups (p > 0.05).
Table 1 shows general information on the two
groups of patients. The protocol has been
approved by the Medical Science Research
Ethics Committee of The Third Affiliated Hospital
of Qigihaer Medical University (approval no.
2017-35(102) and followed international
guidelines for human studies [10]. All patients
enrolled provided a signed informed consent of
their own free will.

Inclusion /exclusion criteria
Inclusion criteria

The following groups of patients were included in
the study: (1) patients whose presentations were
consistent with the clinical manifestations of AMI;
(2) those who performed PCI in our hospital; (3)
patients with no history of drug allergy, history of
drug abuse, or no bad habits; and (4) those who
had no serious cardio-cerebrovascular disease
(CCVd) in the recent past.

Exclusion criteria

(1) Patients who had mental disorder and could
not cooperate in the study; (2) patients who died
during first aid; and (3) patients who had
congenital heart disease were excluded.

Treatments

Patients in the control group were treated with
nicorandil (NIPRO Pharma  Corporation
kagamiishi plant; H20160540; 5mg); 1 oral
nicorandil tablet three times a day, plus one
tablet of aspirin enteric-coated tablets (Bayer
Healthcare Co. Ltd; J20171021; 100mg), once a
day.

Table 1: Comparison of general patient information between the two groups

Group Study Control X%t P-value
Gender

(Male/Female) 26/24 27/23 0.04 0.84
Age (Year) 67.34+3.69 67.61+3.58 0.37 0.71
Hight (cm) 163.02+10.32 162.61£10.51 0.20 0.84
Weight (kg) 64.10+8.84 64.85+8.22 0.44 0.66
History of heart 5.33£1.06 5.19+1.12 0.64 0.52
disease (years)

Delivery (h) 1.30+£0.26 1.354£0.33 0.84 0.40
Hypertension 19 18 0.04 0.84
(cases)

Diabetes (cases) 15 18 0.41 0.52
Hyperlipidemia 16 14 0.19 0.66

(cases)
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Patients in the study group were treated with
combination of nicorandil tablets and atorvastatin
calcium tablets. One tablet of nicorandil was
given orally t.i.d.; aspirin enteric-coated tablets (1
tablet g.d.), and atorvastatin calcium tablets
(Lepu Pharmaceutical Technology Co. Lid;
H20163270; 20 mg), one tablet, once a day.

Assessment of outcome indices

Treatment effectiveness, cardiac structure index,
cardiac systolic function, blood lipid profiles, QLI
score, Bi index, FMA motor function score,
incidence of adverse reactions, and blood
pressure changes on days 1, 2, 3 and 4 after
operation, were compared between the two
groups.

Treatment effectiveness

During the treatment, if patients showed
satisfactory prognosis and recovery of cardiac
systolic function, with no adverse reactions, their
treatment outcome was classified as significantly
effective. The outcome in patients with mild
adverse reactions and good cardiac function
were markedly effective, while outcome in those
with serious adverse reactions, poor prognosis
and less obvious cardiac function recovery were
ineffective.

Cardiac structure index

Cardiac structural indicators included aortic valve
annulus diameter (AD), left ventricular posterior
wall systolic thickness (PWTS), interventricular
septal thickness (IVS), left ventricular end
systolic diameter (LVIDS) [11-13].

Cardiac systolic function

Cardiac systolic function covers left ventricular
systolic ejection fraction (LVEF) and left ventricle
fractional shortening (LVFS) rate.

Blood lipid profile

Blood lipids included triglycerides, total

cholesterol, low-density lipoprotein, and high-
density lipoprotein.

FMA motor function score

The FMA motor function score (totaling 100
points) is divided into upper and lower limb
function tests, with 66 points in upper limb
function and 34 points for lower limb function.
Higher score indicates better motor function of
the patient.

Bi index

The full score of Bl index is 100 points, which
means that the patient can take care of
themselves. Scores of 61 - 99 points imply the
need for occasional care. In contrast, Bl scores
between 41 - 60 points indicate need for daily
care in most cases; while scores below 40 imply
that the patient can hardly live well without help
from others.

QLI score

Quality of life (QLI) score covers daily activities,
ability to work, interpersonal relationships, and
other parameters as standards. The full score of
each standard is 10 points, with higher score
suggesting better quality of life of the patients,
and vice versa.

Statistical analysis

Statistical analysis was done using SPSS version
20.0, while GraphPad Prism 7 (GraphPad
Software, San Diego, USA) was used for
graphics plotting. The counting data and
measurement data are expressed as mean *
standard deviation (SD) and numbers and
percentages [n (%)], and were statistically
compared using t-test and X? test, respectively.
Values of p < 0.05 was claimed as statistically
significant.

RESULTS
Treatment effectiveness
Table 2 shows that treatment efficiency in the

study group was better than that in the control
group (p < 0.05).

Table 2: Comparison of treatment effectiveness between the two groups

Group Marke.d ly Effective Ineffective To_tal
effective effectiveness

Study 33 14 3 94%

Control 11 16 23 54%

X2 20.79

P-value < 0.001
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Cardiac structure indices

The diameter of AD in the study group was found
to be noticeably lower than the control group
(16.21 £ 1.05 mm vs 17.15 + 1.14 mm) (t = 4.29,
p < 0.001); The IVS of the study group (9.37 %
0.66 mm) was remarkably higher in relative to
that of the control group (11.07 + 0.79) mm, (t =
11.68, p < 0.001); LVIDS of the study group
(40.20 + 3.22 mm) was markedly lower than that
of the control group (44.68 + 3.39 mm; t =6.78, p
< 0.001); PWTS in the study group was markedly
lower than that in the control group (9.98 £ 0.73
mm vs 11.95 + 0.89 mm) (t = 12.10; p < 0.001).
These results are shown in Figure 1.

Cardiac systolic function

As shown in Figure 2, LVFS of the study group
was 34.11 + 5.48 %, relative to control group
value of 30.57 £ 5.20 % (t = 3.31, p = 0.001).
LVEF of the study group was 52.99 + 6.69 %,
while that of the control group was 47.05 + 5.78
% (t = 4.75, p < 0.001). Patients in the study
group had markedly higher LVEF and LVFS
values than those in the control group (p < 0.05).

Blood lipid levels

There were significantly lower levels of
triglycerides, total cholesterol, low-density
lipoprotein, and high-density lipoprotein in the
study group than in the control group (p < 0.05;
Table 3).

Comparison of QLI, Bi and FMA scores

FMA motor function score of the study group
(59.21 £ 3.37) was higher than that of the control
group (53.84 + 6.39; t = 4.53, p < 0.001); QLI
score of the study group (87.39 + 10.05) was
notably higher than that of the control group
(79.22 + 8.37; t = 4.42, p < 0.001); TBI index
score of the study group (68.75 * 8.08) was
markedly higher than that of the control group
(60.44 + 7.22) (t=5.42, p < 0.001). These results
are shown in Figure 3.

Incidence of adverse reactions
The incidence of adverse reactions in the study

group was significantly lower than that in the
control group (p < 0.05; Table 4).
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Figure 2: Comparison of cardiac systolic function
between the two groups. * Statistical difference in
LVFS between the study group and control group; **
statistical difference in LVEF between the study group
and control group
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Figure 3: Comparison of QLI, Bi index and FMA motor
function scores. *Statistical difference in FMA between
the study group and control group; ** statistical
difference in QLI between the study group and control
group; *** statistical difference in TBI between the
study group and control group

Table 3: Comparison of blood lipid levels between the two groups

Group Total cholesterol Triglycerides I.I_ow-dens_lty H!gh-dens_lty
ipoprotein lipoprotein
Study 3.561+0.77 0.92+0.08 1.61£0.30 1.09+0.08
Control 5.20+1.23 1.38+0.20 2.72+0.39 1.54+0.33
T 8.23 15.10 15.95 9.37
P-value <0.001 <0.001 <0.001 <0.001
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Table 4: Comparison of the incidence of adverse reactions

Group Fever Pneumonia Pulmo_nary Total incidence
embolism

Study 3 1 0 8%

Control 7 3 2 24%

X2 4.76

P-VALUE 0.03

Blood pressure changes on post-operative
days 1,2, 3 and 4

There were no obvious differences in changes in
blood pressure between the two groups on days
1, 2, 3, and 4 after operation (p > 0.05). These
results are presented in Figure 4.
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Figure 4: Comparison of blood pressure changes on
days 1, 2, 3 and 4 after operation

DISCUSSION

Nicorandil is one of the major drugs used for the
treatment of various types of angina pectoris. It
effectively relieves pain and reduces the
incidence of cardiovascular disease. Clinical
trials have demonstrated that nicorandil
effectively enhances the prognosis of patients
with cardiovascular disease [14-16]. Atorvastatin
calcium tablet is a statin which is used to reduce
blood cholesterol levels. Hyperlipidemia patients
are usually treated with ACT, since
hyperlipidemia tends to cause CCVd. Acute
myocardial infarction (AMI) is characterized by
sudden onset, rapid advancement and high
mortality. Therefore, patients should be sent to
hospital for emergency treatment as soon as
they show signs of AMI [17-19]. One of the most
frequently used methods for the treatment of
myocardial infarction is PCI. It lowers the burden
on the heart of patients and reduces the
possibility of reoccurrence through removal of
lesions before intervention so as to reduce pain
in patients [20-22].

The therapeutic effect of combination of
nicorandil and atorvastatin calcium tablets in
patients with AMI after PCI, and its influence on

cardiac systolic function, were determined by
comparing treatment effectiveness, cardiac
structure index, cardiac systolic function, blood
lipid profiles, QLI score, Bl index, FMA motor
function score, incidence of adverse reactions,
and blood pressure changes on postoperative
days 1, 2, 3, and 4 between the two groups. The
findings in this study demonstrated that treatment
efficiency, cardiac systolic function, QLI score, Bi
index and FMA motor function score of the study
group treated with combination of nicorandil
combined and atorvastatin calcium tablets were
significantly higher in relative to the control
group. These results indicate that the
combination treatment markedly improved the
treatment efficiency, enhanced cardiac systolic
function, and raised the quality of life and self-
care ability of patients.

Nicorandil acts on smooth muscle and relieves
coronary spasm, thereby relieving angina
pectoris. At the same time, it increases coronary
blood flow and blood flow velocity, but it has no
effect on blood pressure [23]. Therefore, it can
improve systolic function of patients. In the study
group, heart structure index, blood lipid profiles
and the incidence of adverse reactions were
observed to be significantly lower as compared
with the control group. Atorvastatin reduces
blood lipids by stimulating liver LDL receptor. The
results obtained in the present study suggest that
combination of nicorandil and atorvastatin
calcium tablets can considerably reduce the
incidence of adverse reactions in patients with
AMI after PCI, while enhancing cardiac
indicators. There were no marked differences in
blood pressure changes between the two groups
on days 1, 2, 3, and 4 after operation. It has been
reported that blood lipid levels and cardiac
function of patients with ST segment elevation
acute myocardial infarction were significantly
improved after treatment with ACT [24]. This is
consistent with the results of the present study,
indicating their scientific reliability.

CONCLUSION

The results obtained in this study indicate that
the combination of nicorandil and atorvastatin
significantly improves treatment effectiveness in
patients with AMI after PCI, enhances cardiac
systolic function, strengthens cardiac systolic
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function, and relieves pain in patients. Therefore,
the combination treatment would be of benefit in
the management of AMI after PCI.
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