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Introduction

Acute coronary syndrome (ACS) refers to a group of 
clinical manifestation syndromes caused by ischemia in 
the blood supply area, which results from lesions in the 
coronary artery. The commonest symptom is atherosclero-
sis which results in atheromatous plaque. If atheromatous 
plaques are unstable or ruptured, a thrombus will occur. 
Complete or incomplete blocking of blood vessels affects 
the myocardial blood supply in their blood supply areas 
and leads to corresponding clinical manifestations (1-3). 
ACS is a clinically common disease with high incidence, 
including myocardial infarction and angina pectoris, 
which are manifested as sternum stuffy pain, squeezing, or 
compression. Furthermore, these symptoms even threaten 
people’s lives and safety (4-7). The main causes of ACS 
include atherosclerosis, plaque rupture, platelet aggrega-
tion, thrombosis, and vasospasm. In recent years, the inci-
dence of ACS is gradually rising, especially among pa-
tients with diabetes mellitus, hypertension, smokers, and 
chronic heavy drinkers. In addition, most clinical research 
demonstrates that inflammatory reactions and inflamma-
tory cell infiltration are two of the major causes of ACS 
(8,9). ACS has acute onset with fast progress, and thus 
posing great threats to patients’ lives. Hence, an emergen-
cy treatment for patients must be performed as quickly as 
possible. Once patients suffer from angina pectoris which 
can’t be alleviated by taking nitroglycerin or other suspec-

ted symptoms, they must see a doctor right away to ask for 
diagnosis and treatment to avoid delaying the disease (10).

ACS is an internal medicine emergency, and the the-
rapeutic effects on it depend mainly on whether patients 
are diagnosed and treated quickly. Therefore, ACS should 
be detected as early as possible, and patients need to be 
hospitalized as soon as being diagnosed with ACS. Be-
sides, the treatment and cure measures should be streng-
thened before hospitalization (11). Clinical drug treatment 
methods include antiplatelet therapy, antithrombin, anti-
myocardial ischemia, and thrombolysis. Statins are the 
most effective lipid-lowering drugs at present, including 
simvastatin, fluvastatin, atorvastatin, and rosuvastatin. 
These drugs not only can effectively reduce total choleste-
rol (TC) and low-density liptein cholesterol (LDL-C), but 
can also lower triglyceride (TG) and elevate high-density 
liptein cholesterol (HDL-C) to some degree (12,13). It is 
proposed in relevant studies that the long-term adjustment 
of TC and TG levels in the patient's body can stabilize 
plaques effectively and improve the incidence of inflam-
mations and adverse reactions. As a result, medium and 
long-term treatment with statins is very effective (14-16). 
Atorvastatin is the newly synthesized and selective 3-hy-
droxy-3-methyl glutaryl coenzyme A (HMG-CoA) reduc-
tase inhibitor. Besides, it is acknowledged by the medical 
field that it shows more significant therapeutic effects than 
natural microbial fermentation and semi-synthesized sta-
tins. At the initial phase of atorvastatin use, outstanding 
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lipid regulation qualified rate is obtained. However, there 
are some disadvantages, including high-dose requirements 
and many poor prognosis events (17). Hence, the clinical 
effects of atorvastatin on ACS disease are discussed from 
the perspective of different doses in the research.

To conclude, the commonly adopted drug methods in 
the clinical treatment of ACS, and the development and 
application of statins receive more and more attention. 
Based on the situation, a total of 90 ACS patients treated in 
hospitals between March 2020 and October 2021 were in-
cluded as the subjects in the research. They were enrolled 
into three groups, including the experimental group (30 
cases), control group 1 (30), and control group 2 (30). In 
addition, 15 healthy volunteers were selected and included 
in the blank group. In the research, patients were offered 
drug treatment with different doses of atorvastatin. By the 
comparison of their blood fat and inflammatory factors 
before and after treatment, the clinical effects and corres-
ponding molecular mechanism of the short-term treatment 
by different doses of atorvastatin on ACS patients are dis-
cussed.

Materials and Methods

Subjects
90 ACS patients treated in Qingdao Municipal Hospital 

between March 2020 and October 2021 were selected as 
the subjects. According to different doses of atorvastatin, 
they were enrolled into the experimental group (30 cases), 
control group 1 (30 cases), and control group 2 (30 cases). 
Besides, 15 healthy volunteers undergoing physical exa-
mination in the hospital during the same period were 
included and enrolled in the blank group. In the experi-
mental group, patients were performed with conventional 
treatment+60mg/per time/late atorvastatin, conventional 
treatment+25mg/per time/late atorvastatin were performed 
on patients in control group 1, and those in control group 2 
were treated with conventional treatment+15mg/per time/
late atorvastatin. Before the treatment, patients and their 
family members had been informed of the contents of this 
research, and patients had agreed to engage in it and then 
signed informed consent forms.

The patients were included based on the following cri-
teria. A. patients didn’t receive other drug treatments. B. 
Patients’ family members allowed them to engage in the 
experiment. C. Patients’ clinical data were complete. D. 
Patients had agreed to engage in the research and signed 
informed consent forms.

The patients were excluded based on the following 
criteria. A. Patients suffered from complicated serious 
congestive heart failure. B. Patients suffered from compli-
cated organic heart disease. C. Patients suffered from se-
rious liver and kidney abnormalities. D. Patients suffered 
from complicated stroke or peripheral vascular disease. E. 
Patients suffered from rheumatoid arthritis and other im-
munological diseases. F. Patients were lactating women.

Experimental termination conditions were as follows. 
A. Patients suffered from drug allergies or serious gas-
trointestinal tract reactions during treatment. B. Creatine 
kinase level was over ten times normal during treatment. 
C. Transaminase level was over three times more than nor-
mal during treatment.

Detection methods of visfatin in serum
The operation process was as follows. Firstly, 96-well 

enzyme-linked immunosorbent assay (ELISA) plates were 
added with 45μL standard peptides, 20μL rabbit visfatin-
immunoglobulin G (IgG), 20μL biotinylated peptides, 
and 45μL samples or control, and then placed at 25°C 
for 2 hours. Secondly, the mixed solution was added with 
250μL buffer solution and then washed three times. After 
that, it was added with 80μL substrate solution (Western 
Blot) before being placed at 25°C for 1 hour. Finally, it 
was added with 2N hydrogen chloride (HCI) to terminate 
the reaction. Next, the absorbance at 450nm was recorded 
by a multi-functional enzyme-labeled instrument, and the 
concentration of visfatin in serum was calculated by stan-
dard curve.

Detection methods of serum matrix metalloprotei-
nase-9 (MMP-9)

Double-antibody ELISA method was adopted to detect 
MMP-9 levels in patients. The operation process was as 
follows. Firstly, reaction plates were added with 80μL 
standard and 80μL samples and then mixed for 30 seconds 
before being cultured at 37°C for 2 hours. Secondly, reac-
tion plates were washed with scrubbing solution three 
times, and then each well was added with the diluted 
IX BiotiIl (80μL). After being mixed for 30 seconds, it 
was cultured at 37°C for 2 hours. After that, the reaction 
plates were washed again. Thirdly, each well was added 
with diluted 1X HRP (80μL), and then it was mixed for 30 
seconds before being cultured at 37°C for 2 hours. Then, 
the reaction plates were washed again. Fourthly, each well 
was added with 40μL color liquid A and 40μL color liquid 
B. After being mixed for 10 seconds, it was cultured at 
37°C in dark for 20 minutes. Finally, each well was added 
with 80μL termination liquid and mixed for 30 seconds. 
After that, the absorbance at 450nm was recorded.

Detection of blood fat
Patients were forbidden to eat and drink for over 8 

hours. After venous blood was extracted, a fully automa-
tic biochemical analyzer (Jinan Hanfang Medical Equip-
ment Co., Ltd) was adopted to detect TC, TG, HDL-C, and 
LDL-C levels.

Observation indexes 
The general data of patients were recorded (gender, 

age, height, weight, previous medical history, diagnosis 
type, and body mass index (BMI)). Besides, blood plasma 
inflammatory factor interleukin-6 (IL-6), hypersensitive 
C-reactive protein (hs-CRP), and serum brain natriuretic 
peptide (BNP) of patients before and after treatment were 
recorded. Myalgia and other adverse events during the 
treatment of patients were followed and recorded.

Statistical methods
Data processing was analyzed by SPSS 19.0. Mea-

surement data were denoted by mean±deviation (x±s), 
and enumeration data were denoted by percentage mark 
(%). Pairwise comparison was analyzed by the one-way 
variance analysis method. P<0.05 or P<0.01 revealed that 
the differences demonstrated statistical significance.



120

Wansheng Ma et al. / Large-dose of Atorvastatin in Serum Visfatin, MMP-9 and Blood Fat , 2023, 69(3): 118-123

after treatment were obviously inferior to those in control 
groups 1 and 2 (P<0.05).

MMP-9 of patients before and after treatment
Figure 4 displays the changes in MMP-9 of patients 

before and after treatment. MMP-9 levels of patients in the 
experimental group and control groups 1 and 2 all showed 
a descending trend over time. Besides, MMP-9 levels of 
patients among the above groups after treatment were no-
tably inferior to those in control groups 1 and 2 (P<0.05).

The inflammatory factor of patients before and after 
treatment

According to Figures 5 and 6, IL-6 and hs-CRP of pa-
tients in the experimental group and control groups 1 and 2 
all showed a descending trend over time. What’s more, the 
IL-6 and hs-CRP of patients among the above groups after 
treatment were obviously lower than those in controls 1 
and 2 (P<0.05).

Results

Comparison of general data on patients in four groups
General data were compared. According to Figure 1, 

the pairwise comparisons among the age, gender, hyper-
tension, diabetes mellitus, smoking history, hyperlipide-
mia, systolic pressure, diastolic pressure, white blood cell 
(WBC) count, and fetal bovine serum (FBS) of patients 
among experimental group and control groups 1 and2 all 
demonstrated no statistical significance (P>0.05). Pairwise 
comparisons among the age, gender, hypertension, dia-
betes mellitus, systolic pressure, diastolic pressure, and 
FBS among the experimental group, control groups 1 and 
2, and the blank group also showed no statistical signifi-
cance (P>0.05). Besides, smoking history, hyperlipidemia, 
and WBC count in the experimental group and control 
groups 1 and 2 were all markedly superior to those in the 
blank group (P<0.05).

Changes in blood fat of patients before and after treat-
ment

Figure 2 demonstrates the changes in blood fat of pa-
tients before and after treatment. According to this figure, 
TC, LDL-C, and TG levels of patients in the experimental 
group and control, groups 1 and 2 showed a descending 
trend over time. In contrast, HDL levels of patients in the 
experimental group and control groups 1 and 2 all showed 
a rising trend over time. TC and LDL-C of patients in the 
experimental group were obviously inferior to those in 
control groups 1 and 2 in the 5th and 7th days (P<0.05). 
Besides, the differences in TG and HDL levels among the 
three groups indicated no statistical significance (P>0.05).

Visfatin levels of patients before and after treatment
Figure 3 shows the changes in blood fat of patients 

before and after treatment. According to Figure 3, visfatin 
levels of patients in the experimental group and control 
groups 1 and 2 all showed a descending trend over time. 
Besides, visfatin levels of patients among the above groups 

Figure 1. Comparison of general data. Note: A showed age and gen-
der, B presented hypertension, diabetes mellitus, smoking history, and 
hyperlipidemia, C displayed systolic pressure and diastolic pressure, 
and D demonstrated WBC count. * indicated statistical significance 
(P<0.05).

 

 

Figure 2. Changes in blood fat levels of patients before and after 
treatment. Note: A showed TC, B demonstrated LDL-C, C displayed 
TG, and D presented HDL. # revealed that the differences demonstra-
ted statistical significance (P<0.05).

Figure 3. Visfatin levels of patients before and after treatment. Note: 
# revealed that the differences demonstrated statistical significance 
(P<0.05).
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Serum BNPof patients before and after treatment
According to Figure 7, serum BNP levels of patients 

in the experimental group and control groups 1 and 2 all 
showed a descending trend over time. Besides, serum BNP 

levels of patients among the above groups after treatment 
were obviously inferior to those in control groups 1 and 2 
(P<0.05).

Adverse reactions of patients after treatment
By follow-up observation, all patients in the experi-

mental group and control groups 1 and 2 didn’t undergo 
adverse events after treatment, including myalgia, rhab-
domyolysis, drug allergy, gastrointestinal tract reactions, 
and malaise. Besides, creatine kinase levels of patients 
were less than ten times than normal during treatment, and 
transaminase levels were less than over three times than 
normal.

Discussion

ACS is the major cause of hospitalization and even 
death of patients with coronary artery heart disease at 
present. Unstable coronary atherosclerotic plaque is the 
basic pathology of the disease (18,19). According to cli-
nical manifestations, atherosclerosis is actually a chronic 
inflammatory disease. With hyperlipidemia in the human 
body, inflammation combined with cholesterol causes da-
mage to the endarterium of patients and finally results in 
atherosclerosis plaques (20-22). Currently, ACS disease is 
treated mainly by statins. In the research, 90 ACS patients 
were included as the research samples and enrolled into 
the experimental group (conventional treatment+60mg/
per time/late atorvastatin), control group 1 (conventional 
treatment+25mg/per time/late atorvastatin), and control 
group 2 (conventional treatment+25mg/per time/late 
atorvastatin) according to different doses of atorvastatin. 
After that, 15 healthy volunteers undergoing physical exa-
mination during the same period were enrolled into the 
blank group. Firstly, clinical data on the research objects 
in four groups were compared, which demonstrated that 
the pairwise comparisons of age, gender, hypertension, 
diabetes mellitus, smoking history, hyperlipidemia, sys-
tolic pressure, diastolic pressure, WBC count, and FBS 
between patients in control groups 1 and 2 all demonstra-
ted no statistical significance (P>0.05). The similarities of 
these baseline situations implemented subsequent contras-
tive studies feasible (23). In addition, the smoking history, 

Figure 4. MMP-9 of patients before and after treatment. Note: # 
revealed that the differences demonstrated statistical significance 
(P<0.05).

Figure 5. IL-6 of patients before and after treatment. Note: # revealed 
that the differences demonstrated statistical significance (P<0.05).

Figure 6. hs-CRP of patients before and after treatment. Note: # revea-
led that the differences demonstrated statistical significance (P<0.05).

Figure 7. BNP levels of patients before and after treatment. Note: 
# revealed that the differences demonstrated statistical significance 
(P<0.05).
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hyperlipidemia, and WBC count levels of patients in the 
experimental group and control groups 1 and 2 were all 
notably superior to those in the blank group (P>0.05). The 
results demonstrated that hazard factors of cardiovascular 
disease of ACS patients were more significant compared 
with the healthy population, including smoking history, 
hyperlipidemia, and WBC count. Besides, the above dif-
ferences indicated that patients with a smoking history, 
hyperlipidemia, and high levels of WBC count needed to 
pay more attention to routine physical examination and 
disease prevention.

In the research, blood fat levels of patients before and 
after treatment were compared, which demonstrated that 
TC and LDL-C of patients in the experimental group were 
obviously inferior to those in control groups 1 and 2 in the 
5th and 7th days (P<0.05). In contrast, the differences in TG 
and HDL levels between the above groups were not remar-
kable (P>0.05). The findings revealed that the short-term 
treatment by large-dose atorvastatin could reduce blood fat 
levels of patients more effectively than by low-dose ator-
vastatin with significant therapeutic effects. Besides, visfa-
tin levels of patients in the experimental group and control 
groups 1 and 2 all showed a descending trend over time, 
which was similar to the results of the study conducted 
by Wang et al (2019) (24). The effects of atorvastatin on 
reducing blood fat levels and visfatin levels revealed that 
different doses of atorvastatin could inhibit visfatin levels 
of endothelial cells and lymphocytes in unstable plaques. 
What’s more, the visfatin levels of patients in the experi-
mental group and control groups 1 and 2 after treatment 
were obviously inferior to those in control groups 1 and 
2 (P<0.05). The differences suggested that the inhibition 
effects of short-term treatment by large-dose atorvastatin 
on visfatin generation were more significant than those by 
low-dose atorvastatin. In addition, the former treatment 
method was relatively more effective in anti-inflammation 
and endothelial dysfunction improvement. In the research, 
MMP-9 levels of patients in the experimental group and 
control groups 1 and 2 after treatment were notably infe-
rior to those in control groups 1 and 2 (P<0.05). The main 
function of MMP-9 is to degrade and reshape the dynamic 
balance of the extracellular matrix and can get involved in 
blood vessel formation by releasing vascular endothelial 
growth factor (VEGF) (25). The above results demonstra-
ted that the short-term treatment by large-dose atorvasta-
tin could reduce MMP-9 levels in body blood plasma, and 
the relevant mechanism might be the inhibition of MMP-9 
formation by atorvastatin by adjusting macrophages and 
endothelial cells in unstable plaques, and the further im-
provements of patient prognosis.

According to the analysis of other inflammatory fac-
tors, IL-6 and hs-CRP of patients in the experimental group 
and control groups, 1 and 2 after treatment were obviously 
inferior to those in control groups 1 and 2 (P<0.05). The 
results revealed that short-term treatment by large-dose 
atorvastatin could inhibit the inflammatory reactions of 
ACS patients more effectively. The relevant mechanism 
might be the abnormalities of monocytes and endothelial 
cells by reducing MMP-9 levels in plasma by atorvastatin 
and the subsequent induction of inflammatory factor re-
duction (26). BNP is one of the members of the natriuretic 
peptide family and the most effective neurohormone index 
for assessing left ventricular functions and their progno-
sis (27,28). With a higher level of ventricular functions, 

the BNP level is higher. In the research, serum BNP levels 
of patients in the experimental group and control groups 
1 and 2 after treatment were notably inferior to those in 
control groups 1 and 2 (P<0.05). The differences indicated 
that short-term treatment by large-dose atorvastatin de-
monstrated relatively more positive improvement effects 
on patient prognosis. In the follow-up visits, it was found 
that adverse events, including myalgia, rhabdomyolysis, 
drug allergy, gastrointestinal tract reactions, and malaise, 
didn’t occur among patients in the three groups. In addi-
tion, both creatine kinase and transaminase levels didn’t 
exceed the upper limits, which indicated that the treatment 
of ACS by large-dose atorvastatin was safe and feasible.

Conclusion
In the research, 90 ACS patients were included as the 

research objects and enrolled into the experimental group 
(conventional treatment+60mg/per time/late atorvasta-
tin), control group 1 (conventional treatment+25mg/per 
time/late atorvastatin), and control group 2 (conventio-
nal treatment+25mg/per time/late atorvastatin) according 
to different doses of atorvastatin. After that, 15 healthy 
volunteers attending physical examinations at the same 
period were enrolled into the blank group. Blood fat and 
inflammatory factor levels of patients before and after 
treatment were analyzed. It was demonstrated that short-
term treatment by large-dose atorvastatin could reduce 
blood fat and inflammatory factor levels of ACS patients 
more effectively compared with that by conventional dose. 
Besides, it could inhibit the incidence of inflammatory 
reactions and improve patient prognosis with safety and 
feasibility. However, the included patient sample size was 
limited, and the feasibility of the adoption of a higher dose 
of atorvastatin was not discussed. Therefore, clinical expe-
riments with larger sample sizes need to be selected for 
further analysis. To conclude, the contents of this research 
provided data reference for the clinical selection of the 
dose of atorvastatin.

References 

1. Schwartz GG, Steg PG, Szarek M, et al. Alirocumab and Car-
diovascular Outcomes after Acute Coronary Syndrome. N Engl 
J Med. 2018 Nov 29;379(22):2097-2107. doi: 10.1056/NEJ-
Moa1801174. Epub 2018 Nov 7. PMID: 30403574.

2. Bittner VA, Szarek M, AylwardPE, et al. Effect of Alirocumab 
on Lipoprotein(a) and Cardiovascular Risk After AcuteCoronary 
Syndrome. J Am CollCardiol. 2020 Jan 21;75(2):133-144. doi: 
10.1016/j.jacc.2019.10.057. PMID: 31948641.

3. Ahmadi A, Argulian E, Leipsic J, et al. From Subclinical Athe-
rosclerosis to Plaque Progression and Acute Coronary Events: 
JACC State-of-the-Art Review. J Am CollCardiol2019 Sep 
24;74(12):1608-1617. doi: 10.1016/j.jacc.2019.08.012. PMID: 
31537271.

4. Berwanger O, Santucci EV, de Barros E Silva PGM, et al. Effect of 
Loading Dose of Atorvastatin Prior to Planned Percutaneous Co-
ronary Intervention on Major Adverse Cardiovascular Events in 
Acute Coronary Syndrome: The SECURE-PCI Randomized Cli-
nical Trial. JAMA. 2018 Apr 3;319(13):1331-1340. doi: 10.1001/
jama.2018.2444. Erratum in: JAMA2018 Sep 4;320(9):938. 
PMID: 29525821; PMCID: PMC5876881.

5. Koskinas KC, Windecker S, Pedrazzini G, et al. Evolocumab for 
Early Reduction of LDLCholesterol Levels in Patients with Acute 
Coronary Syndromes (EVOPACS). J Am CollCardiol2019 Nov 



123

Wansheng Ma et al. / Large-dose of Atorvastatin in Serum Visfatin, MMP-9 and Blood Fat , 2023, 69(3): 118-123

19;74(20):2452-2462. doi: 10.1016/j.jacc.2019.08.010. Epub 
2019 Aug 31. PMID: 31479722.

6. Steg PG, Szarek M, Bhatt DL, et al. Effect of Alirocumab 
on Mortality After Acute Coronary Syndromes. Circula-
tion2019 Jul 9;140(2):103-112. doi: 10.1161/CIRCULATIO-
NAHA.118.038840. Epub 2019 May 23. Erratum in: Circu-
lation. 2019 Jul 23;140(4):e171. PMID: 31117810; PMCID: 
PMC6661243.

7. Schwartz GG, Steg PG, Szarek M, et al. Peripheral Artery Disease 
and Venous Thromboembolic Events After Acute Coronary Syn-
drome: Role of Lipoprotein(a) and Modification by Alirocumab: 
Prespecified Analysis of the Odyssey Outcomes Randomized 
Clinical Trial. Circulation2020 May 19;141(20):1608-1617. doi: 
10.1161/CIRCULATIONAHA.120.046524. Epub 2020 Mar 29. 
PMID: 32223446; PMCID: PMC7242174.

8. Yano H, Horinaka S, Ishimitsu T. Effect of evolocumab therapy 
on coronary fibrous cap thickness assessed by optical coherence 
tomography in patients with acute coronary syndrome. J Car-
diol2020 Mar;75(3):289-295. doi: 10.1016/j.jjcc.2019.08.002. 
Epub 2019 Sep 6. PMID: 31495548.

9. Yano H, Horinaka S, Ishimitsu T. Effect of evolocumab therapy 
on coronary fibrous cap thickness assessed by optical coherence 
tomography in patients with acute coronary syndrome. J Car-
diol2020 Mar;75(3):289-295. doi: 10.1016/j.jjcc.2019.08.002. 
Epub 2019 Sep 6. PMID: 31495548.

10. Jukema JW, Szarek M, Zijlstra LE, et al. Alirocumab in Patients 
WithPolyvascular Disease and Recent Acute Coronary Syn-
drome: ODYSSEY OUTCOMES Trial. J Am CollCardiol2019 
Sep 3;74(9):1167-1176. doi: 10.1016/j.jacc.2019.03.013. Epub 
2019 Mar 18. PMID: 30898609.

11. Sorathia N, Al-Rubaye H, Zal B. The Effect of Statins on the 
Functionality of CD4+CD25+FOXP3+ Regulatory T-cells in 
Acute Coronary Syndrome: A Systematic Review and Meta-ana-
lysis of Randomised Controlled Trials in Asian Populations. Eur-
Cardiol2019 Jul 11;14(2):123-129. doi: 10.15420/ecr.2019.9.2. 
PMID: 31360235; PMCID: PMC6659032.

12. Hao Y, Liu J, Liu J, et al. Sex Differences in In-Hospital Manage-
ment and Outcomes of Patients with Acute Coronary Syndrome. 
Circulation2019 Apr 9;139(15):1776-1785. doi: 10.1161/CIRCU-
LATIONAHA.118.037655. PMID: 30667281.

13. Bach RG, Cannon CP, Giugliano RP, et al. Effect of Simvastatin-
Ezetimibe Compared with Simvastatin Monotherapy After Acute 
Coronary Syndrome Among Patients 75 Years or Older: A Secon-
dary Analysis of a Randomized Clinical Trial. JAMA Cardiol2019 
Sep 1;4(9):846-854. doi: 10.1001/jamacardio.2019.2306. PMID: 
31314050; PMCID: PMC6647004.

14. Schwartz GG, Gabriel Steg P, Bhatt DL, et al. Clinical Efficacy 
and Safety of Alirocumab After Acute Coronary Syndrome Ac-
cording to Achieved Level of Low-Density Lipoprotein Choles-
terol: A Propensity Score-Matched Analysis of the Odyssey Out-
comes Trial. Circulation. 2021 Mar 16;143(11):1109-1122. doi: 
10.1161/CIRCULATIONAHA.120.049447. Epub 2021 Jan 13. 
PMID: 33438437; PMCID: PMC7969166.

15. Bhatt DL, Briggs AH, Reed SD, et al. Cost-Effectiveness of 
Alirocumab in Patients with Acute Coronary Syndromes: The 
ODYSSEY OUTCOMES Trial. J Am CollCardiol. 2020 May 
12;75(18):2297-2308. doi: 10.1016/j.jacc.2020.03.029. PMID: 
32381160.

16. Tuñón J, Steg PG, Bhatt DL, et al. Effect of alirocumab on ma-
jor adverse cardiovascular events according to renal function 
in patients with a recent acute coronary syndrome: prespecified 

analysis from the ODYSSEY OUTCOMES randomized clinical 
trial. Eur Heart J. 2020 Nov 7;41(42):4114-4123. doi: 10.1093/
eurheartj/ehaa498. PMID: 32820320; PMCID: PMC7700757.

17. Ishikawa Y, Itoh T, Satoh M, et al. Impact of Water- and Lipid-
Soluble Statins on Nonculprit Lesions in Patients with Acute 
Coronary Syndrome. Int Heart J. 2018 Jan 27;59(1):27-34. doi: 
10.1536/ihj.16-587. Epub 2017 Dec 27. PMID: 29279527.

18. Giugliano RP, Cannon CP, Blazing MA, et al. Benefit of Ad-
ding Ezetimibe to Statin Therapy on Cardiovascular Outcomes 
and Safety in Patients with Versus Without Diabetes Melli-
tus: Results from IMPROVE-IT (Improved Reduction of Out-
comes: Vytorin Efficacy International Trial). Circulation2018 
Apr 10;137(15):1571-1582. doi: 10.1161/CIRCULATIO-
NAHA.117.030950. Epub 2017 Dec 20. PMID: 29263150.

19. Oh M, Kim H, Shin EW, et al. Comparison of High-Dose Rosu-
vastatin Versus Low-Dose Rosuvastatin Plus Ezetimibe on Carotid 
Atherosclerotic Plaque Inflammation in Patients with Acute Coro-
nary Syndrome. J CardiovascTransl Res2020 Dec;13(6):900-907. 
doi: 10.1007/s12265-020-10009-4. Epub 2020 May 4. PMID: 
32367340.

20. Moran TB, Plana JC. Management of Patients with Acute Coronary 
Syndrome and Cancer. CurrCardiol Rep2020 Oct 10;22(12):159. 
doi: 10.1007/s11886-020-01409-8. PMID: 33037951.

21. Zhu L, Liu Y, Zhang W, et al. Higher baseline lipid levels amplify 
the benefit of secondary prevention therapy with statins in Chinese 
patients with acute coronary syndrome. J Int Med Res2020 
Nov;48(11):300060520965848. doi: 10.1177/0300060520965848. 
PMID: 33138662; PMCID: PMC7780582.

22. Kerr AJ, Mitnala S, Lee M, et al. Utilisation and maintenance of 
high-intensity statins following acute coronary syndrome and co-
ronary angiography: opportunities to improve care (ANZACS-QI 
26). N Z Med J2020 Mar 13;133(1511):21-40. PMID: 32161419.

23. Mark L, Janosi A, Ferenci T, et al. Recommendations of statin 
treatment after acute coronary syndrome: Hungarian experiences. 
Atherosclerosis 2020 Jun;303:53-54. doi: 10.1016/j.atherosclero-
sis.2020.03.025. Epub 2020 Apr 4. PMID: 32284151.

24. Wang Y, Nichol MB, Yan BP, et al. Descriptive analysis of 
real-world medication use pattern of statins and antiplatelet 
agents among patients with acute coronary syndrome in Hong 
Kong and the USA. BMJ Open2019 Jul 16;9(7):e024937. doi: 
10.1136/bmjopen-2018-024937. PMID: 31315855; PMCID: 
PMC6661883.

25. Ni XN, Yan SB, Zhang K, et al. Serum complement C1q level 
is associated with acute coronary syndrome. Mol Immunol 2020 
Apr;120:130-135. doi: 10.1016/j.molimm.2020.02.012. Epub 
2020 Feb 28. PMID: 32120180.

26. Kasargod C, Devlin G, Lee M, et al. Prescribing Performance 
Post-Acute Coronary Syndrome Using a Composite Medication 
Indicator: ANZACS-QI 24. Heart Lung Circ2020 Jun;29(6):824-
834. doi: 10.1016/j.hlc.2019.05.179. Epub 2019 Jun 20. PMID: 
31255479.

27. Reddy PR, Poojitha G, Kavitha S, Samreen SL, Naseer A, 
Koteswari P, Soumya P. A prospective observational study to as-
sess the cardiac risk factors and treatment patterns in established 
heart diseases. Cell Mol Biomed Rep 2022;2(4): 265-275. doi: 
Https://doi.org/10.55705/cmbr.2022.362447.1067

28. Kim SW, Kang HJ, Bae KY, et al. Interactions between pro-
inflammatory cytokines and statins on depression in patients 
with acute coronary syndrome. Prog Neuropsychopharmacol 
Biol Psychiatry2018 Jan 3;80(Pt C):250-254. doi: 10.1016/j.
pnpbp.2017.07.003. Epub 2017 Jul 6. PMID: 28689006.


