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Abstract: Objective: To investigate the effect of coronary stent intervention on the efficacy, safety, and short-term
and long-term prognosis of patients with coronary heart disease (CHD). Methods: From March 2016 to November
2017, 60 cases of CHD patients receiving coronary stent interventiontherapy (research group) and 42 cases of
patients receiving conventional drug therapy (control group) in our hospital were recruited as research objects. The
clinical efficacy, safety and prognosis in the two groups were compared, and the levels of matrix metalloproteinase-9
(MMP-9) and interleukin-33 (IL-33) in the two groups were measured before and after treatment. Results: The clinical efficacy and prognostic quality of life of patients in the research group were higher than those in the control
group (P<0.050), and the serum levels of MMP-9 and IL-33 in the research group were higher than those in the control group after treatment (P<0.050). Conclusion: Compared with drug therapy alone, coronary stent intervention
therapy has better clinical efficacy and short-term and long-term prognosis in treating CHD, but it is easy to promote
inflammatory reaction after surgery. Therefore, attention should be paid to the control of inflammation before and
after treatment.
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Introduction
Coronary atherosclerotic heart disease is
referred to as coronary heart disease (CHD),
which is a common clinical cardiovascular disease caused by coronary atherosclerosis,
which has the characteristics of acute onset
and severe illness. In recent years, due to
changes in people’s lifestyle and eating habits,
the incidence of CHD has increased year by
year. In Britain, an estimated 2.3 million people
suffer from CHD [1]. CHD not only has an
extremely high incidence rate, but also a high
mortality rate. According to the team of
Richards SH [2], over one seventh of men and
one tenth of women in Britain die of CHD every
year, with approximately 70,000 deaths. In
addition, the World Health Organization reported in 2015 that cardiovascular diseases
account for 31% of all deaths in the world, of
which an estimated 7.4 million died of CHD.

CHD is the main cause of death in the world.
Although smoking, diabetes, hypertension and
other major risk factors have been confirmed,
its specific pathogenesis is still not completely
clear [4, 5]. The incidence of CHD is mostly in
middle-aged and elderly people, and in recent
years, there has been a trend towards younger
age [6]. Its main clinical manifestations include
chest pain, chest tightness, syncope, etc.
Without timely and effective treatment, myocardial infarction or sudden cardiac death may
occur. At present, the main treatment methods
for CHD include drug therapy and surgical treatment [7, 8]. With the development and maturity
of minimally invasive surgery technology, coronary stent has gradually become the main
method for the treatment of CHD [9]. Coronary
stent intervention is to provide mechanical support by implanting stents in narrow coronary
arteries to expand the initial diameter of a
patient’s blood vessel, thereby reducing and
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avoiding elastic recoil of the vascular wall. It
has been reported that coronary stent intervention is not only minimally invasive, but also
effective and safe [10]. However, some studies
also suggest that the probability of sudden cardiac death after coronary stent intervention is
increasing, which may lead to the occurrence of
cardiac-related adverse events [11]. The matrix
metalloproteinase-9 (MMP-9) gene is one of
the important members of the MMP family, with
a vital role in degrading and reshaping the
dynamic balance of the extracellular matrix
[12]. Interleukin-33 (IL-33), a new member of
the IL family, is one of the important regulators
of inflammatory response and immune bias,
mainly inducing Th2-type immunity; it is present in the nucleus under normal conditions and
functions as a transcription factor, and when
cells are damaged, it can be secreted into the
extracellular area and then bind to the receptor
ST2, thus acting as a cytokine [13]. Both MMP-9
and IL-33 are recognized as crucial indicators
for the formation of vascular endothelial injury,
inflammatory response, vascular plaque and
obstruction, and have important significance in
CHD [14, 15]. Therefore, for further understanding of the efficacy and safety of coronary
stenting intervention in CHD, we also measured
levels of MMP-9 and IL-33 in patients’ serum
before and after treatment to clarify their specific application value, so as to provide effective and reliable references for future clinical
treatment of such patients.
Data and methods
General data
A total of 102 patients with CHD admitted to
Zhuji Affiliated Hospital of Shaoxing University
from March 2016 to November 2017 were
recruited as the research objects. Among them,
60 patients who received coronary stent interventional therapy was enrolled in the research
group, and another 42 patients treated with
conventional drugs were enrolled in the control
group. This study was approved by the ethical
committee of our hospital, and all study subjects above signed the informed consent.
Inclusion and exclusion criteria
Inclusion criteria: patients met the clinical diagnostic criteria of CHD and had not received relevant treatment before the experiment [16].
Exclusion criteria: patients could not tolerate
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surgery; Patients were complicated with malignant tumors, other autoimmune diseases or
systemic infection, end-stage disease, or drug
allergy; patients had mental diseases and were
unable to cooperate with the treatment;
Patients had incomplete clinical and pathological data; Patients transferred to other hospitals.
Methods
Patients in the control group received hypoglycemic lipid and other medications: 300 mg of
aspirin (Sichuan Pacific Pharmaceutical Co.,
Ltd., State Food and Drug Administration:
H51021475) orally, 300-600 mg of clopidogrel
(Shenzhen Salubris Pharmaceutical Co., Ltd.;
State Food and Drug Administration: H20000542) supplemented, and whether other antianginal drugs or calcium channel blocker were
needed according to the patient’s condition.
Patients in the research group received coronary stent interventional therapy on the basis
above: all stents were introduced via the femoral or radial artery, and after completion of local
puncture, a 6-7 F sheath was placed and inserted into the left coronary artery contrast tube
and hooked to the left coronary artery orifice,
and contrast agent was injected. Then, the
patient was illuminated in multiple projection
positions. When the operation in the left side
was completed, the right coronary artery orifice
was hooked with the right coronary angiography tube, and the contrast agent was injected
and the patient was illuminated in multiple projection positions. After coronary angiography,
5000-7000 U of heparin (Shenzhen Saibaoer
Bio-Pharmaceutical Co., Ltd., State Food and
Drug Administration: H20052319) was added
through the lateral wall of the arterial sheath,
and the additional dose of heparin was 10002000 U/h. When a lesion site was found, a
micro-guide wire was placed into it along the
catheter position for the patient requiring coronary stent, and a balloon was implanted along
the micro-guide wire according to the diameter
of the vessel to achieve a pre-dilatation effect.
After that, the balloon was withdrawn and a
balloon-expandable stent was applied, and a
stent (1.1:1) was selected to put into the lesion
site along the micro-guide wire stent. Then, the
stent was placed under through 12-14 atm high
pressure, and angiography was performed for
the patients again to determine the stent implantation.
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Outcome measures
Clinical efficacy of the two groups of patients:
Marked response: patients with good cardiac
function score, and the clinical symptoms disappeared. Effective response: patients with
good cardiac function score, and the clinical
symptoms relieved. No response: patients’
symptoms did not improve or worsen. Total
effective rate = (marked response + effective
response)/total number of cases ×100%. The
incidence of complications between the two
groups was compared. A questionnaire in a
100-point scale was applied to score the quality of life of patients three months after discharge, mainly including physical function
score, cognitive function score, social activity
function score, anxiety and other adverse emotion score, disease recurrence score, and pain
score. The higher the score, the better the quality of life. Patients were followed up for two
years to compare their survival. The related
indexes were also compared: levels of MMP-9
and IL-33 and their correlation: fasting venous
blood (5 ml) was drawn from patients before
treatment (T1), 3 days after treatment (T2) and
7 days after treatment (T3), respectively. The
venous blood was stored in a refrigerator at low
temperature. After coagulation for 60 min, the
blood was centrifuged at 1000×g at 4°C for 20
min, and the serum was frozen. The levels of
MMP-9 and IL-33 in serum of the two groups of
patients were determined by enzyme-linked
immunosorbent assay (ELISA). The MMP-9 and
IL-33 kits were purchased from Zhen Shanghai
Industrial Co., Ltd., with item numbers of
Hz-MP9-C, HZ-IL33-Mu. All operations were
carried out in strict accordance with the kit
instructions.
Statistical methods
SPSS24.0 statistical software (Shanghai
Yuchuang Network Technology Co., Ltd.) was
used to process all data results. All graph
results were plotted by Graphpad8 (SOFTHEAD
Inc., Shenzhen). Enumeration data were
expressed in the form of rate, and chi-square
test was used for inter-group comparison.
Measurement data were expressed in the form
of (mean ± standard deviation), and t test was
used for inter-group comparison. Expression at
multiple time points were compared using
ANOVA with repeated measurements. Pearsom
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correlation analysis was used for correlation
analysis. P<0.050 was considered as statistically significant.
Results
General data
There was no significant difference in age, gender, cardiac function classification, previous
history (hypertension, diabetes), educational
level, place of residence, smoking, and drinking
between the two groups (P>0.050), proving the
comparability of the two groups, as shown in
Table 1.
Comparison of clinical efficacy
The comparison of clinical efficacy between the
two groups showed that the total effective rate
of the research group was 96.67%, which was
notably higher than 69.05% of the control group
(P<0.001). In addition, most of patients in the
research group had marked response, while
most of the patients in the control group had
effective response, as shown in Table 2.
Comparison of incidence of complications
The incidence of complications in the two
groups was analyzed. It was found that there
was less incidence of complications in the two
groups and no remarkable difference between
the two groups (P>0.050), as shown in Table 3.
Quality of life evaluation
The quality of life score 3 months after discharge showed that the average score of the
research group was (81.19±6.05), which was
notably higher than that of the control group
(77.49±5.64) (P=0.002), and all the scores
were better in the research group than in the
control group (P<0.05) (Table 4).
Comparison of survival conditions
Patients were followed up for two years.
Through telephone, hospital reexamination and
on-site follow-up, a total of 101 patients were
successfully followed up, with a success rate of
99.02%. By comparing the survival conditions
of the two groups, we found no significant difference in one-year survival rate (P>0.050),
while the comparison of two-year follow-up
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Table 1. Comparison of general data [n (%)]
Research Control group
t or χ2
group (n=60)
(n=42)
Age (years)
59.43±6.41 58.67±6.12 0.600
Gender
0.755
Male
38 (63.33)
23 (54.76)
Female
22 (36.67)
19 (45.24)
Cardiac function classification
0.011
Grade II
18 (30.00)
13 (30.95)
Grade III and above
42 (70.00)
29 (69.05)
Previous history
0.083
With
26 (43.33)
17 (40.48)
Without
34 (56.67)
25 (59.52)
Education level
0.062
Below high school
20 (33.33)
15 (35.71)
High school and above
40 (66.67)
27 (64.29)
Place of residence
1.833
City
35 (58.33)
30 (71.43)
Countryside
25 (41.67)
12 (28.57)
Smoking
2.090
Yes
24 (40.00)
11 (26.19)
No
36 (60.00)
31 (73.81)
Drinking
0.223
Yes
16 (26.67)
13 (30.95)
No
44 (73.33)
29 (69.05)

P
0.550
0.385

0.918

0.774

0.803

0.176

highest at T1, lower at T2
than T1, and the lowest at
T3 (P<0.050). As shown in
Figure 1.
Correlation analysis between serum MMP-9 and
IL-33
Through Pearson correlation
analysis, it was found that
the expression of MMP-9
and IL-33 was positively
correlated (r=0.6139, P<
0.0001), i.e. IL-33 expression increased with the elevated expression of MMP-9.
More details are shown in
Figure 2.
Discussion

0.148

CHD is called ischemic heart
disease, which is the most
common type of organ dis0.637
eases caused by atherosclerosis. The incidence of CHD
has increased markedly in
recent years and CHD is one
of the major causes of death
Table 2. Comparison of clinical efficacy between the two groups [n
worldwide. It is reported that
(%)]
7.3 million deaths occurred
Research
Control group
in 2013, accounting for one
2
χ
P
group (n=60)
(n=42)
third of the total deaths, and
Marked response
46 (76.67)
11 (26.19)
has become one of the major
diseases threatening human
Effective response
12 (20.00)
18 (42.86)
health and life [17, 18]. The
No response
2 (3.33)
13 (30.95)
main cause of CHD is vascuTotal effective rate (%)
96.67
69.05
15.020 <0.001
lar stenosis caused by coronary atherosclerosis, which
revealed a higher survival rate in the research
gives rise to myocardial ischemia and hypoxia, thus causing organic injury endangering
group than in the control group (P<0.050), as
the life of patients. The predisposing factors
shown in Table 5.
include changeable and unchangeable risk facComparison of serum MMP-9 and IL-33 levels
tors, including hypertension and dyslipidemia,
etc. The unchangeable risk factors include age
There was no significant difference in serum
and heredity, etc. [19]. Due to the acute onset
MMP-9 and IL-33 levels between the two
and severe condition of CHD, once a patient
groups at T1 (P>0.050). The levels of MMP-9
was confirmed, effective treatment measures
and IL-33 in the research group were signifishould be taken immediately. Patients with
cantly higher than those in the control group at
CHD often require continuous drug therapy, but
T2 and T3 (P<0.010), and there was no remarkthe effect of drug therapy is limited. In recent
able difference in the two levels in the research
years, with the continuous development and
group at T1, T2 and T3 (P>0.050). The levels of
update of medical technology and equipment,
coronary stent has become the main treatment
MMP-9 and IL-33 in the control group were the
10732
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that the clinical efficacy of
patients treated with coronary
stent intervention was remarkResearch
Control group
χ2
P
ably better than those in the
group (n=60)
(n=42)
control group who were treated
Coronary artery dissection
2 (3.33)
0 (0.00)
with drugs only, suggesting that
Hypotension
4 (6.67)
1 (2.38)
coronary stent intervention has
Arrhythmia
2 (3.33)
2 (4.76)
higher efficacy for patients with
Nausea and vomiting
1 (1.67)
4 (9.52)
CHD. In addition, by comparing
Incidence rate (%)
15.00
16.67
0.052 0.820
the occurrence of complications between the two groups,
the occurrence rate of compliTable 4. Comparison of quality of life between the two groups
cations was low in both groups,
Research group Control group
and there was no obvious dift
P
(n=60)
(n=42)
ference between the two groPhysical function
82.15±6.07
78.31±5.49 3.269 0.002
ups, which proves that stent is
Cognitive function
83.42±5.58
81.01±5.04 2.233 0.028
as safe as of drug therapy. The
Social activity function 78.33±6.34
75.25±6.03 2.463 0.016
quality of life of patients was
assessed three months after
Negative emotions
79.25±6.69
76.03±6.28 2.453 0.016
discharge, and the short-term
Recurrence of disease 83.47±5.36
78.31±5.19 4.847 <0.001
and long-term prognosis was
Pain
80.52±6.24
76.05±5.80 3.664 <0.001
investigated after follow-up for
Average score
81.19±6.05
77.49±5.64 3.125 0.002
two years. It was found that
the quality of life score in the
research
group
was notably higher than that in
Table 5. Comparison of survival conditions
the
control
group,
and the one-year survival
between the two groups [n (%)]
rate
of
the
prognosis
was not remarkably differNumber One-year Two-year
Group
ent.
According
to
our
follow-up,
the survival rate
of cases follow-up follow-up
of
patients
in
the
research
group
was signifiResearch group
60
1 (1.67)
4 (6.67)
cantly better than that of the control group,
Control group
41
4 (9.76) 9 (21.95)
indicating that coronary stent intervention thert
3.387
5.074
apy can notably improve the short-term and
P
0.066
0.024
long-term prognosis of patients with CHD, as
well as the survival. It is suggested that patients
with multiple CHD can have better quality of life
method for CHD. However, there is still some
through coronary stent intervention therapy
controversy on the efficacy and prognosis of
[23], which is consistent with the results of our
this method. Coronary stent can open infarctstudy. Finally, the changes of serum MMP-9
related arteries, reduce infarct size and residuand IL-33 levels before and after treatment in
al stenosis, and preserve and improve myocarthe two groups were compared. There was no
dial function [20]. The team of Luo ei al [21],
significant difference between the two groups
however, suggests that coronary stent intervenbefore treatment, while the levels of MMP-9
tion will lead to higher incidence and mortality
and IL-33 in the research group were considerof major adverse cardiovascular events.
ably higher than those in the control group
Another report by the team of Zhang [22] also
three days and seven days after treatment.
pointed out that after pathological changes of
Besides, there was no remarkable difference
myocardial ischemia or necrosis, coronary
between the levels of MMP-9 and IL-33 in the
artery stenosis or occlusion before coronary
research group before and after treatment, and
stent intervention may seriously affect cardiac
the levels of the two in the control group were
function, and postoperative restenosis and
the highest before treatment and the lowest
myocardial ischemia may further affect the
after seven days of treatment. After treatment,
long-term efficacy of the operation. Therefore,
MMP-9 and IL-33 levels were found to be posithis study investigated the treatment and progtively correlated, and IL-33 levels increased
nosis effects of drug and coronary stent interwith the increase of MMP-9. A large number of
vention on patients with CHD. We have found
bioactive proteins, including matrix metalloproTable 3. Comparison of incidence of complications in the two
groups [n (%)]
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to different degrees after coronary stent intervention therapy, suggesting that the release
of inflammatory factor is promoted due to injury of vascular endothelium and plaque
extrusion during the operation
process.

Figure 1. Comparison of MMP-9 and IL-33 levels at different time points.
A. Comparison of serum MMP-9 levels. B. Comparison of serum IL-33 level.
a denotes comparison with T1, P<0.050, b denotes comparison with T2,
P<0.050; *denotes P<0.050.

There are still some deficiencies in this study due to limited sample size within designated population which need
to be further investigated in
different races in the future.

To sum up, coronary stent interventional therapy has better clinical efficacy and short-term
and long-term prognosis for CHD patients than
drug therapy alone, but it is easy to induce
inflammatory reaction after surgery. Therefore,
attention should be paid to the control of inflammation before and after treatment.
Disclosure of conflict of interest
None.
Figure 2. Correlation analysis of serum MMP-9 and
IL-33 levels in research group after treatment.

teinases (MMPs) and inflammatory factors,
were found in vulnerable and unstable plaques [24]. MMPs are endopeptidase that are
known to play key roles in the process of extracellular matrix decomposition. MMP-9 can
affect plaque stability and increase the recurrence rate of cardiovascular events such as left
ventricular enlargement [25]. It is reported that
inflammatory factors can promote the formation of lipid plaques, and CHD is actually a
chronic inflammatory response [26]. Among
inflammatory factors, IL-33 is a member of IL-1
superfamily [27]. Early studies show that [28]
IL-33 can cause and regulate a variety of inflammatory reactions and may be effective in
chronic inflammation and autoimmune diseases. In the report of Gungor O et al. [29], it is also
believed that the existence of IL-33 is related
to the increased risk of vascular injury and cardiovascular events. In this experiment, both
MMP-9 and inflammatory factor IL-33 increased

10734

Address correspondence to: Duhui Wei, Internal
Medicine-Cardiovascular Department, Nanhua Hospital Affiliated to Nanhua University, No. 336, Dongfeng South Road, Zhuhui District, Hengyang 421000,
Hunan Province, China. Tel: +86-18773419329;
E-mail: weiduhui2020@163.com

References
[1]

[2]

[3]

[4]

Anderson L, Brown JP, Clark AM, Dalal H,
Rossau HK, Bridges C and Taylor RS. Patient
education in the management of coronary
heart disease. Cochrane Database Syst Rev
2017; 6: CD008895.
Richards SH, Anderson L, Jenkinson CE,
Whalley B, Rees K, Davies P, Bennett P, Liu Z,
West R, Thompson DR and Taylor RS.
Psychological interventions for coronary heart
disease. Cochrane Database Syst Rev 2017; 4:
CD002902.
De Hert M, Detraux J and Vancampfort D. The
intriguing relationship between coronary heart
disease and mental disorders. Dialogues Clin
Neurosci 2018; 20: 31-40.
Tillmann T, Vaucher J, Okbay A, Pikhart H,
Peasey A, Kubinova R, Pajak A, Tamosiunas A,
Malyutina S, Hartwig FP, Fischer K, Veronesi G,
Palmer T, Bowden J, Davey Smith G, Bobak M

Am J Transl Res 2021;13(9):10729-10736

Clinical value of coronary stent interventional therapy for coronary heart disease

[5]

[6]

[7]

[8]

[9]
[10]

[11]

[12]

[13]
[14]

and Holmes MV. Education and coronary heart
disease: mendelian randomisation study. BMJ
2017; 358: j3542.
Mondesir FL, Carson AP, Durant RW, Lewis
MW, Safford MM and Levitan EB. Association
of functional and structural social support with
medication adherence among individuals
treated for coronary heart disease risk factors:
findings from the reasons for geographic and
racial differences in stroke (REGARDS) study.
PLoS One 2018; 13: e0198578.
Choi S, Kim K, Kim SM, Lee G, Jeong SM, Park
SY, Kim YY, Son JS, Yun JM and Park SM.
Association of obesity or weight change with
coronary heart disease among young adults in
South Korea. JAMA Intern Med 2018; 178:
1060-1068.
Sun M, Chai L, Lu F, Zhao Y, Li Q, Cui B, Gao R
and Liu Y. Efficacy and safety of Ginkgo biloba
pills for coronary heart disease with impaired
glucose regulation: study protocol for a series
of N-of-1 randomized, double-blind, placebocontrolled trials. Evid Based Complement
Alternat Med 2018; 2018: 7571629.
Kachur S, Chongthammakun V, Lavie CJ, De
Schutter A, Arena R, Milani RV and Franklin BA.
Impact of cardiac rehabilitation and exercise
training programs in coronary heart disease.
Prog Cardiovasc Dis 2017; 60: 103-114.
Byrne RA, Stone GW, Ormiston J and Kastrati A.
Coronary balloon angioplasty, stents, and scaffolds. Lancet 2017; 390: 781-792.
Garg A, Rao SV, Agrawal S, Theodoropoulos K,
Mennuni M, Sharma A, Garg L, Ferrante G,
Meelu OA, Sargsyan D, Reimers B, Cohen M,
Kostis JB and Stefanini GG. Meta-analysis of
randomized controlled trials of percutaneous
coronary intervention with drug-eluting stents
versus coronary artery bypass grafting in left
main coronary artery disease. Am J Cardiol
2017; 119: 1942-1948.
Dhruva SS, Parzynski CS, Gamble GM, Curtis
JP, Desai NR, Yeh RW, Masoudi FA, Kuntz R,
Shaw RE, Marinac-Dabic D, Sedrakyan A,
Normand ST, Krumholz HM and Ross JS.
Attribution of adverse events following coronary stent placement identified using administrative claims data. J Am Heart Assoc 2020; 9:
e013606.
Huang H. Matrix metalloproteinase-9 (MMP-9)
as a cancer biomarker and MMP-9 biosensors:
recent advances. Sensors (Basel) 2018; 18:
3249.
Cayrol C and Girard JP. Interleukin-33 (IL-33): a
nuclear cytokine from the IL-1 family. Immunol
Rev 2018; 281: 154-168.
Ezhov M, Safarova M, Afanasieva O, Mitroshkin
M, Matchin Y and Pokrovsky S. Matrix metalloproteinase 9 as a predictor of coronary athero-

10735

[15]

[16]

[17]

[18]

[19]
[20]

[21]

sclerotic plaque instability in stable coronary
heart disease patients with elevated lipoprotein(a) levels. Biomolecules 2019; 9: 129.
Angeles-Martinez J, Posadas-Sanchez R, Llorente L, Alvarez-Leon E, Ramirez-Bello J, Villarreal-Molina T, Lima G, Cardoso-Saldana G, Rodriguez-Perez JM, Perez-Hernandez N, Fragoso
JM, Posadas-Romero C and Vargas-Alarcon G.
The rs7044343 polymorphism of the interleukin 33 gene is associated with decreased risk
of developing premature coronary artery disease and central obesity, and could be involved in regulating the production of IL-33.
PLoS One 2017; 12: e0168828.
Lichtman JH, Bigger JT Jr, Blumenthal JA, Frasure-Smith N, Kaufmann PG, Lesperance F,
Mark DB, Sheps DS, Taylor CB and Froelicher
ES; American Heart Association Prevention
Committee of the Council on Cardiovascular
Nursing, American Heart Association Council
on Clinical Cardiology, American Heart Association Council on Epidemiology and Prevention,
American Heart Association Interdisciplinary
Council on Quality of Care and Outcomes Research and American Psychiatric Association.
Depression and coronary heart disease: recommendations for screening, referral, and
treatment: a science advisory from the American Heart Association Prevention Committee
of the Council on Cardiovascular Nursing,
Council on Clinical Cardiology, Council on Epidemiology and Prevention, and Interdisciplinary Council on Quality of Care and Outcomes
Research: endorsed by the American psychiatric association. Circulation 2008; 118: 17681775.
Bots SH, Peters SAE and Woodward M. Sex differences in coronary heart disease and stroke
mortality: a global assessment of the effect of
ageing between 1980 and 2010. BMJ Glob
Health 2017; 2: e000298.
Yang X, Li Y, Ren X, Xiong X, Wu L, Li J, Wang J,
Gao Y, Shang H and Xing Y. Effects of exercisebased cardiac rehabilitation in patients after
percutaneous coronary intervention: a metaanalysis of randomized controlled trials. Sci
Rep 2017; 7: 44789.
Hajar R. Risk factors for coronary artery disease: historical perspectives. Heart Views
2017; 18: 109-114.
Xiu WJ, Yang HT, Zheng YY, Ma YT and Xie X.
Delayed PCI 12 hours after the onset of symptoms is associated with improved outcomes
for patients with ST-segment elevation myocardial infarction: a real-world study. J Interv
Cardiol 2019; 2019: 2387929.
Luo E, Wang D, Yan G, Qiao Y, Liu B, Hou J and
Tang C. High triglyceride-glucose index is associated with poor prognosis in patients with

Am J Transl Res 2021;13(9):10729-10736

Clinical value of coronary stent interventional therapy for coronary heart disease

[22]

[23]

[24]

[25]

acute ST-elevation myocardial infarction after
percutaneous coronary intervention. Cardiovasc Diabetol 2019; 18: 150.
Zhang H and Chang R. Effects of exercise after
percutaneous coronary intervention on cardiac
function and cardiovascular adverse events in
patients with coronary heart disease: systematic review and meta-analysis. J Sports Sci
Med 2019; 18: 213-222.
Kulik A. Quality of life after coronary artery bypass graft surgery versus percutaneous coronary intervention: what do the trials tell us?
Curr Opin Cardiol 2017; 32: 707-714.
Chen L, Yang Q, Ding R, Liu D and Chen Z.
Carotid thickness and atherosclerotic plaque
stability, serum inflammation, serum MMP-2
and MMP-9 were associated with acute cerebral infarction. Exp Ther Med 2018; 16: 52535257.
Lahdentausta L, Leskela J, Winkelmann A, Tervahartiala T, Sorsa T, Pesonen E and Pussinen
PJ. Serum MMP-9 diagnostics, prognostics,
and activation in acute coronary syndrome and
its recurrence. J Cardiovasc Transl Res 2018;
11: 210-220.

10736

[26] Malhotra A, Redberg RF and Meier P. Saturated
fat does not clog the arteries: coronary heart
disease is a chronic inflammatory condition,
the risk of which can be effectively reduced
from healthy lifestyle interventions. Br J Sports
Med 2017; 51: 1111-1112.
[27] Cayrol C and Girard JP. Interleukin-33 (IL-33): a
nuclear cytokine from the IL-1 family. Immunol
Rev 2018; 281: 154-168.
[28] Hodzic Z, Schill EM, Bolock AM and Good M.
IL-33 and the intestine: the good, the bad, and
the inflammatory. Cytokine 2017; 100: 1-10.
[29] Gungor O, Unal HU, Guclu A, Gezer M, Eyileten
T, Guzel FB, Altunoren O, Erken E, Oguz Y,
Kocyigit I and Yilmaz MI. IL-33 and ST2 levels in
chronic kidney disease: associations with inflammation, vascular abnormalities, cardiovascular events, and survival. PLoS One 2017; 12:
e0178939.

Am J Transl Res 2021;13(9):10729-10736

