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ABSTRACT

Objective: The purpose was to explore the effect of early intensive treatment with rosuvastatin on serum hypersensitive
C-reactive protein, IL-6 level and cardiac function in patients with acute coronary syndrome (ACS) after PCI.

Methods: 100 ACS patients treated by PCI in our hospital from May 2018 to March 2020 were selected as the study subjects,
and divided into routine group (n=50) and intensive group (n=50) according to their order of admission. Both groups of patients
underwent PCI in a routine manner and were treated with rosuvastatin 7 days before surgery. The routine group was treated with
10mg/d of rosuvastatin while the intensive group was treated with 20mg/d of rosuvastatin to analyze the serum hypersensitive
C-reactive protein, IL-6 level, cardiac function (LVEF, LVSD, LVDD and E/A) and adverse event rate after PCI in two groups of
patients.

Results: After operation, the hs-CRP level of the intensive group was significantly lower than that of the routine group,
with statistical significance (T=8.10, P<0.001). The IL-6 level of the intensive group was significantly lower than that of the
routine group, with statistical significance (T=7.32, P<0.001). LVEF and E/A levels of the intensive group were significantly higher
than those of the routine group while LVSD and LVDD levels of the intensive group were significantly lower than those of the
routine group, with statistical significance (T=3.91, 4.01, 3.68, 3.72; P<0.001). The adverse event rate of the intensive group was
significantly lower than that of the routine group, with statistical significance (X*=13.56, P<0.001).

Conclusion: Early intensive treatment with rosuvastatin in ACS patients with PCI can effectively improve inflammatory
factors, enhance cardiac function and reduce the occurrence of adverse events, which is worthy of popularization and application
in clinical practice.
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Introduction

Nowadays, relevant reports have confirmed
that coronary plague instability is related to the
production of ACS which is commonly caused by
smoking, hyperlipidemia, hypertension, diabetes
and other predisposing factors!®. ACS patients are
mostly middle-aged and elderly people with clinical
manifestations as arrhythmia, chest tightness, etc.
If they are not treated as soon as possible, they

will cause heart failure and other diseases, which
seriously affect the life safety of patients. At
present, how to improve patient survival and clinical
symptoms has become one of the focuses in clinical
research. The main treatment method of ACS is PCI,
which dredges occluded and narrow arterial vessels
by cardiac catheterization to restore blood perfusion,
thereby reducing further myocardial damage and
avoiding disease progression“®. However, clinical
findings found that some ACS patients will have
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adverse events such as arrhythmia and arterial
stenosis again after PCI. Currently, some scholars
believe that lipid-regulating drugs for PCI patients
can improve the occurrence of adverse events and
play a positive role in improving the survival rate of
patients. Statins are strong lipid-lowering drugs with
high drug safety, and rosuvastatin is one of statins”-.

This study aims to explore the effect of early
intensive treatment with rosuvastatin on serum
hypersensitive C-reactive protein, IL-6 level and
cardiac function in ACS patients with PCI, providing
a favorable reference for the clinical treatment of
ACS, specifically reported as follows.

Materials and methods

General information

100 ACS patients who received PCI in our
hospital from May 2018 to March 2020 were selected
as the study subjects, and divided into routine group
and intensive group according to their order of
admission.

Routine group included 27 males and 23 females
with a total of 50 cases aged 46-75 years old with an
average age of (60.58+12.23) years old and an average
body mass index of (24.86+2.08) kg/m?>. There were
7 patients with diabetes mellitus, 23 patients with
hypertension, 21 patients with STEMI (ST-segment
elevation myocardial infarction) and 29 patients with
NSTEMI (non-ST-segment elevation myocardial
infarction). Intensive group included 26 males and 24
females with a total of 50 cases aged 47-76 years old
with an average age of (60.78+12.32) years old and
an average body mass index of 24.79+2.11) kg/m?.

There were 8 patients with diabetes mellitus, 23
patients with hypertension, 22 patients with STEMI
(ST-segment elevation myocardial infarction) and 28
patients with NSTEMI (non-ST-segment elevation
myocardial infarction).

There was no significant difference in general
clinical data such as age and average body mass
index between the two groups of patients (P>0.05),
which was comparable.

Inclusion/exclusion criteria

Inclusion criteria:

* They met the criteria of ACC/AHA (American
College of Cardiology and American Heart
Association);

* All patients had persistent or paroxysmal chest
pain;

* This study was approved by the hospital ethics

committee, and all the patients and their families
knew the treatment and signed a consent form.

Exclusion criteria:

* The patients had immune and chronic
connective tissue diseases;

* The patients had severe arrhythmia, malignant
tumor, liver injury and acute left heart failure;

* The patients were in lactation and pregnancy;

* The patients took other statins or lipid-
regulating drugs within 30 days.

Methods

Usage of rosuvastatin

Both groups of patients underwent PCI in a
routine manner and were treated with rosuvastatin
(SFDA approval number: J20170008, manufacturer:
China Branch of AstraZeneca Pharmaceutical Co
Ltd) 7 days before surgery.

The routine group was treated with 10mg/d of
rosuvastatin while the intensive group was treated
with 20mg/d of rosuvastatin. Both groups of patients
were treated with rosuvastatin for at least 30 days
after PCI.

PCI operation method

Both groups of patients received PCI according
to the conventional way, in which guiding catheters
with 5-8F diameter of XB, Judkins, EBU and
Amplatz models were used. Appropriate guidewire
and guiding catheters were selected according to the
specific conditions of patients.

Some patients used the guiding catheters with
insufficient support, including 1 case with the fourth,
6 cases with the third and 13 cases with the second.

There were 28 patients with non-hydrophilic
coated guidewire of medium-hardness (Traverse),
and 72 patients with hard or relatively hard
guidewire or hydrophilic coated guidewire (PT
Craphix inermediate, Cross-It 100-300, Choice PT
inermediate, Shinobi and Wisper). VIVA, Maverick,
Stomer, Crosssail, NM and Sprinter were balloon
catheters used during PCI.

After local anesthesia of patients, the femoral
artery was punctured. After artery sheath was
inserted, the guiding catheter was placed at the
opening of the coronary artery. Then coronary
angiography was performed to confirm the range,
location and degree of lesions. Then the guidewire
was placed at the the coronary artery lesions. After
1-2 times of pre-expansion, intracoronary stent was
implanted.
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Evaluation indexes

hs-CRP

4ml of fasting venous blood was taken in the
early morning before and after operation. After
serum was separated, AU5S800 automatic biochemical

analyzer (Beckman Coulter, USA) was used to detect
the hs-CRP level.

IL-6 level

4ml of fasting venous blood was taken in the
early morning before and after operation. After
serum was separated, GC-1200 radiation immunity
arithmometer was used to detect the IL-6 level
according to radioimmunoassay.

Cardiac function

GE-E9 color echocardiography was used to
detect the cardiac structure and function of all
patients before and after operation to statistically
analyze the LVEF (left ventricular ejection fraction),
LVSD (left ventricular end systolic diameter), LVDD
(left ventricular end diastolic diameter) and E/A
(early ventricular diastolic peak flow velocity of the
left atrioventricular valve/late ventricular diastolic
peak flow velocity of the left atrioventricular valve).

Adbverse event rate

The adverse events such as arrhythmia, angina
pectoris, death and heart failure in the two groups of
patients were statistically analyzed.

Statistical processing

The research data were processed and analyzed
by the data software SPSS20.0. The measurement
data were measured by t test, expressed by (X+s),
and the count data were tested by X?, expressed by
[n(%)]. The difference was statistically significant
when p<0.05.

Results

Analysis on changes of hs-CRP levels in two
groups of patients

Before operation, there was no significant
difference in hs-CRP level between two groups of
patients (P>0.05).

After operation, the hs-CRP levels in both
groups increased significantly, and the hs-CRP level
of the intensive group was significantly lower than
that of the routine group, with statistical significance
(T=8.10, P<0.001), as shown in Figure 1.

I Routine group
® Intensive group

Hs-CRP level

Before operation

After operation

Figure 1: Analysis on changes of hs-CRP levels in two
groups of patients.

Note: The abscissa of Figure I represents before operation and
after operation, the ordinate represents the hs-CRP level, black
represents routine group and gray represents intensive group.
Before operation, hs-CRP was (1.38+042) in the routine group
and (1.39+041) in the intensive group; After operation, hs-
CRP was (3.39+1.25) in the routine group and (1.84+0.52) in
the intensive group; “Indicated that there was no significant
difference in hs-CRP levels between the routine group and the
intensive group before operation (T=0.12, P=0.90); “indicated
that the hs-CRP levels of the routine group and the intensive
group after operation were significantly higher than those
before operation, with statistical significance (T=10.77, 4.81,
P<0.001); "indicated that after operation, the hs-CRP level
of the intensive group was significantly lower than that of the
routine group, with statistical significance (T=8.10, P<0.001).

Analysis on changes of IL-6 levels in two
groups of patients

Before operation, there was no significant
difference in IL-6 level between two groups of
patients (P>0.05).

After operation, the IL-6 levels in both groups
decreased significantly, and the IL-6 level of the
intensive group was significantly lower than that
of the routine group, with statistical significance
(T=7.32, P<0.001), as shown in Figure 2.

Analysis on changes of cardiac function
levels in two groups of patients

Before operation, there was no significant
difference in the levels of LVEF, LVSD, LVDD and
E/A between two groups of patients (P>0.05).

After operation, LVEF and E/A levels of the
intensive group were significantly higher than those
of the routine group while LVSD and LVDD levels
of the intensive group were significantly lower
than those of the routine group, with statistical
significance (T=3.91, 4.01, 3.68, 3.72; P<0.001), as
shown in Figures 3-6.
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Figure 2: Analysis on changes of IL-6 levels in two
groups of patients.

Note: The abscissa of Figure 2 represents before operation and
after operation, the ordinate represents the IL-6 level, black
represents routine group and gray represents intensive group.
Before operation, IL-6 was (101.58+10.68) in the routine group
and (102.55+10.72) in the intensive group; After operation,
IL-6 was (88.72+9.58) in the routine group and (75.59+8.32)
in the intensive group; “Indicated that there was no significant
difference in IL-6 levels between the routine group and the
intensive group before operation (T=0.45, P=0.65); “indicated
that the IL-6 levels of the routine group and the intensive
group after operation were significantly lower than those
before operation, with statistical significance (T=6.34, 14.05,
P<0.001); *indicated that after operation, the IL-6 level of the
intensive group was significantly lower than that of the routine
group, with statistical significance (T=7.32, P<0.001).
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Figure 4: Analysis on changes of LVSD levels in two
groups of patients.

Note: The abscissa of Figure 4 represents before operation
and after operation, the ordinate represents LVSD level,
black represents routine group and gray represents intensive
group.Before operation, LVSD was (38.24+4.15) in the
routine group and (38.32+4.28) in the intensive group; After
operation, LVSD was (36.53+4.65) in the routine group and
(33.11+£3.83) in the intensive group; “Indicated that there was
no significant difference in LVSD levels between the routine
group and the intensive group before operation (T=0.09,
P=0.92); “indicated that after operation, the LVSD level
of the intensive group was significantly lower than that of
the routine group, with statistical significance (T=4.01,
P<0.001).
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Figure 3: Analysis on changes of LVEF levels in two
groups of patients.

Note: The abscissa of Figure 3 represents before operation
and after operation, the ordinate represents LVEF level, black
represents routine group and gray represents intensive group.
Before operation, LVEF was (40.58+5.11) in the routine group
and (40.21+5.08) in the intensive group; After operation, LVEF
was (41.35+4.76) in the routine group and (45.32+5.38) in
the intensive group; “Indicated that there was no significant
difference in LVEF levels between the routine group and the
intensive group before operation (T=0.36, P=0.72); “indicated
that after operation, the LVEF level of the intensive group was
significantly higher than that of the routine group, with statistical
significance (T=3.91, P<0.001).

Figure 5: Analysis on changes of LVDD levels in two
groups of patients.

Note: The abscissa of Figure 5 represents before operation
and after operation, the ordinate represents LVDD level, black
represents routine group and gray represents intensive group.
Before operation, LVDD was (59.28+4.28) in the routine group
and (59.46+4.65) in the intensive group; After operation, LVDD
was (56.08+4.02) in the routine group and (53.08+4.13) in
the intensive group; “Indicated that there was no significant
difference in LVDD levels between the routine group and the
intensive group before operation (T=0.20, P=0.84); “indicated
that after operation, the LVDD level of the intensive group was
significantly lower than that of the routine group, with statistical
significance (T=3.68, P<0.001).



Effect of early intensive treatment with rosuvastatin on serum hypersensitive C-reactive protein, IL-6 level and... 2563

1_5- L d
—— Bl Routine group

# Intensive group

—
=
I

E/A level

=
w
rf

0.0-

Before operation

After operation

Figure 6: Analysis on changes of E/A levels in two
groups of patients.

Note: The abscissa of Figure 6 represents before operation
and after operation, the ordinate represents E/A level, black
represents routine group and gray represents intensive group.
Before operation, E/A was (0.80+0.22) in the routine group and
(0.79+0.21) in the intensive group; After operation, E/A was
(0.87+0.18) in the routine group and (0.99+0.14) in the intensive
group; “Indicated that there was no significant difference in E/A
levels between the routine group and the intensive group before
operation (T=0.23, P=0.82); “indicated that after operation,
the E/A level of the intensive group was significantly higher than
that of the routine group, with statistical significance (T=3.72,
P<0.001).

Analysis of adverse event rate after PCI in
two groups of patients

The adverse event rate of the intensive group
was significantly lower than that of the routine group,
with statistical significance (X?=13.56, P<0.001), as
shown in Table 1.

Group | Nemer | vy | A8 | pean | fan | advne
1;231‘;6 50 7 6 1 4 | 36% (18/50)
In;(r:zipve 50 2 1 0 0 6% (3/50)
X2 13.56
P 0.00

Table 1: Analysis of adverse event rate after PCI in two
groups of patients.

Discussion

PCI is currently the most important treatment
for ACS“*'2. PCI mainly uses catheters to dilate
stenotic coronary artery to improve the obstructed
coronary artery, restore the blood supply to the lesions
and reduce the clinical symptoms of patients'?.
However, ACS patients often have adverse events
such as arrhythmia, angina pectoris, death and heart
failure after PCI, which are related to factors such

as myocardial remodeling, vascular stenosis and
angiogenesis, and the pathological mechanism may
be related to the inflammatory response induced by
plaque rupture after PCI'#19. Therefore, cardiac
function and inflammation-related indicators of ACS
patients must be measured.

Statins are widely used to prevent grade I and
I of coronary heart disease in clinic. They not only
regulate blood lipids, but also play a positive role
in improving the functions of cardiomyocytes and
endothelium, and reducing inflammatory response.
Rosuvastatin is one of statins, characterized by high
selectivity, which inhibits the action of HMG-CoA
reductase by selectivity!”!?. Adverse phenomena
of ACS patients after PCI may be related to
inflammation response produced by endothelial
injury caused by balloon compression during PCI.
In addition, postoperative plaque extrusion can
also cause microvascular occlusion and lead to
myocardial cell necrosis at the lesion locations®”.
This study aims to explore the effect of early intensive
treatment with rosuvastatin on serum hypersensitive
C-reactive protein, IL-6 level and cardiac function
in ACS patients with PCI, and showed that cardiac
function indexes such as LVEF and E/A levels of
the intensive group were significantly higher than
those of the routine group while LVSD and LVDD
levels of the intensive group were significantly
lower than those of the routine group, with statistical
significance (P<0.001). This suggests that early
intensive treatment with rosuvastatin has better
effect on cardiac function and structure in intensive
group. The reason is that rosuvastatin significantly
inhibits the process of ventricular remodeling and
left ventricular dilatation, so that the cardiac function
of the intensive group was significantly better than
that of the routine group.

With the development of the disease, ACS
patients will release a large number of inflammatory
factors, and inflammatory response is not only
conducivetothe formation of coronary atherosclerotic
plaques, but also further aggravates myocardial
damage and promote ventricular remodeling®!-?®.
Hs-CRP is an acute inflammatory response time-
phase protein that not only reflects the level of
systemic inflammatory response but also is a factor
predicting the risk of cardiovascular events. The
results of this study showed that the hs-CRP levels in
both groups increased significantly after operation,
and the hs-CRP level of the intensive group was
significantly lower than that of the routine group,
with statistical significance (P<0.001). This was
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consistent with the conclusions of Paul Guedeney®
et al., which demonstrated that the early intensive
treatment with rosuvastatin in ACS patients had
better hs-CRP levels after PCI. The reason for this is
that rosuvastatin reduces the number of Rho proteins
on the cell membrane, reducing their activity and
thus lowering the level of inflammatory factors.

According to the findings of Otake® et al.,
statin therapy can improve the prognosis of patients
with PCI and reduce the occurrence of adverse
events. The results of this study showed that the
adverse event rate of the intensive group was
significantly lower than that of the routine group,
with statistical significance (P<0.001). This indicates
that early intensive treatment with rosuvastatin can
reduce the activity of HMG-CoA reductase, inhibits
the synthesis of cholesterol, and reduce lipoprotein
concentration and cholesterol levels, thus having a
lipid-lowering effect. Meanwhile, rosuvastatin can
inhibit the production of oxygen free radicals and
prevent thrombus. Therefore, adverse event rate
of the intensive group was lower than that of the
routine group.

In conclusion, early intensive treatment
with rosuvastatin in ACS patients with PCI can
effectively improve inflammatory factors, enhance
cardiac function and reduce the occurrence of
adverse events, which is worthy of popularization
and application in clinical practice.
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