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Abstract

Background: We aimed to compare the efficacy between clopidogrel and ticagrelor in patients with acute cor-
onary syndrome (ACS) after percutancous coronary intervention (PCI) and their effects on 11.-6.

Methods: A retrospective analysis and collection of 200 ACS patients diagnosed by the Department of Cardi-
ology, Affiliated Hospital of Qingdao University, Qingdao, China in 2016 were performed. Patients were ran-
domly divided into clopidogrel group and ticagrelor group. Data of left ventricular ejection fraction and ACS
clinical classification before PCI, PCI treatment, IL.-6, platelet aggregation status, maximum platelet aggregation
rate (MPAR), P2Y12 response unit (PRU) and adverse reaction of patients were collected. After PCI, patients
were followed up for 1 year to compare the ischemia after treatment between clopidogrel group and tigravilol
group.

Results: MPAR and PRU after PCI of clopidogrel group were significantly higher than those of ticagrelor
group (P<0.05). The expression of 1L-6 in two groups peaked at 1 day after PCI and then decreased. That of
ticagrelor group was consistently lower than that of clopidogrel group (P<0.05). The incidence of ischemic
events after treatment in clopidogrel group was significantly higher than that in ticagrelor group (P<0.001).
Conclusion: Compared with clopidogrel, tigerrilol had more significant inhibition of platelet aggregation after
PCI in ACS patients, and tigerrilol had better effect after interventional treatment in ACS patients. In addition,
compared with clopidogrel, tegrel can significantly inhibit the expression of IL-6 in patients with ACS and bet-
ter alleviate the inflammatory response after PCI.
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Introduction

As a cardiovascular disease with an extremely
high incidence, acute coronary Commented [A2]:
Separate the paragraphs syndrome (ACS) (1-3)
belongs to coronary heart disease. It is mainly
caused by the high aggregation of platelet in the
patient’s myocardium and the intraluminal
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thrombus resulting in sudden myocardial ische-
mia or insufficient blood supply. Its pathophysio-
logical mechanism is the coronary plaque rupture
stimulated by acute inflammation (4,5).

Acting as an inflammatory factor, interleukin-6
(IL-6) in serum can promote inflammatory re-
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sponse in myocardial cells (6). The inflammatory
response induced by IL-6 leads to myocardial
damage and dysfunction in various causes. This is
closely related to the occurrence and develop-
ment of ACS (7). For the treatment of it (8), per-
cutaneous coronary intervention (PCI) is general-
ly used clinically (9). PCI that is very effective in
the treatment of ACS patients can slowly reduce
all aspects of adverse symptoms in them, so that
the mortality of them has greatly reduced. How-
ever, ACS is a chronic acute and severe disease,
so patients should take relevant drugs after PCI
according to the doctor’s advice. For ACS pa-
tients after PCI, anti-platelet drugs (10) are par-
ticularly important, among which, clopidogrel
(11) and ticagrelor (12) are commonly used in
them. Both clopidogrel and ticagrelor can allevi-
ate and treat platelet aggregation. At present, a
large amount of data (13-15) show that aspirin
combined with clopidogrel for ACS patients after
PCI has an excellent effect on anti-platelet aggre-
gation. However, since clopidogrel is a pro-drug,
its transformation in different patients is different
in size, leading to the instability of its therapeutic
effect. Studies have shown (16) that some ACS
patients are intolerant or resistant to clopidogrel,
which increases the risk of taking it. Ticagrelor is
also an inhibitor of platelet aggregation (12,17). It
may also have adverse reactions such as dyspnea
and slow arrhythmia in some ACS patients.

In this study, the efficacy evaluation between
clopidogrel and ticagrelor in ACS patients after
interventional treatment and their effects on I1.-6
in the serum of ACS patients were compared.

Methods

Information collection

A retrospective analysis and collection of 200
ACS patients diagnosed by the Department of
Cardiology, Affiliated Hospital of Qingdao Uni-
versity, China from January 2016 to December
2016 were performed, including 112 male pa-
tients and 88 female patients, aged from 45 to 80
years old, with an average range of (59.3819.74)
years old. They were randomly divided into
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clopidogrel group (100 cases) and ticagrelor
group (100 cases).

This study was approved by Affiliated Hospital
of Qingdao University. The informed consent
was signed by the participants before the study.

Inclusion and exclusion criteria

1) Only patients treated in The Affiliated Hospi-
tal of Qingdao University who met the interna-
tional ACS diagnostic guideline were included.

2) Patients with immune system diseases, family
genetic diseases and various tumors and cancers
were excluded; patients with liver or kidney dys-
function and previous coagulopathy excluded;
pregnant women excluded. All included patients
and their family members signed the informed
form.

Main reagents, instruments and drugs

IL-6 enzyme-linked immunoassay kit (Nanjing
Senbega Biotechnology), PL-12 platelet aggrega-
tion analyzer and its supporting reagents (Jiangsu
Yingnuohua Medical Technology Co., Ltd.), Ver-
ity Now anti-platelet therapy monitoring system
and its supporting reagents (Jiangsu Yingnuohua
Medical Technology Co., Ltd.), clopidogrel
(SFDA approval number H20000542), aspirin
(SFDA approval number J20130053) and ticagre-
lor (SFDA approval number J201300200) were
purchased from Lepu Pharmaceutical Co., Ltd..

Treatment of subjects and methods of spec-
imen collection

1) In clopidogrel group, 300 mg of load quantity
aspirin and 300 mg of clopidogrel were adminis-
tered orally 30 min before PCI, and 100 mg of
aspirin once daily and 75 mg of clopidogrel once
daily administered orally after PCI. In ticagrelor
group, 300 mg of load quantity aspirin and 180
mg of ticagrelor were administered orally before
PCI, and 100 mg of aspirin once daily and 90 mg
of ticagrelor twice daily administered orally after
PCI. Data of left ventricular ejection fraction and
ACS clinical classification 30 min before PCI,
PCI treatment, IL-6 and platelet aggregation sta-
tus at different time points before PCI (T0), at 1
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day after PCI (T1), 7 days after PCI (T2) and 30
days after PCI (T3) of patients were collected.

2) Sodium citrate anticoagulation vacuum blood
collection tube was used to collect elbow venous
blood (4 tubes at each time interval, 2 ml. per
tube) from fasting ACS patients at different time
points before PCI (T0), at 1 day after PCI (T1), 7
days after PCI (T2) and 30 days after PCI (T3).
Maximum platelet aggregation rate (MPAR),
P2Y12 reaction unit (PRU), and IL-6 concentra-
tion were detected. All specimens were subjected
to cryogenic centrifugation within 3 hours (4°C,
3500 r/min, 15 min), placed in a -80°C refrigera-
tor for testing.

3) MPAR was determined using PL-12 platelet
aggregation analyzer and its supporting reagents.
The specimen was taken at the position to be
tested of the instrument, the button pressed to
test and the result printed. PRU testing was de-
termined using Verify Now anti-platelet therapy
monitoring system and its supporting reagents,
IL-6 using enzyme-linked immunoassay. Centrif-
ugation at 3500 r/min was performed to isolate
serum which was then placed - 20 °C low tem-
perature refrigerator. The test was conducted
strictly according to the operating instructions of
IL-6 ELISA test kit. 100 uL standard liquid, sam-
ple to be tested, and negative and positive control
liquid were taken to the reaction hole. 100 uL
biological reaction anti-body fluid was added rap-
idly. Cover with a membrane, and leave for 40
min after mixing. Then 100 uL of streptomycin
was added to each reaction hole. Cover with a
membrane, and then leave for 40 min after
blending. Pour out the liquid in the reaction hole,
add cleaning liquid to each reaction hole, slowly
shake the mixer for 1 min, pour out the liquid in
the reaction hole, and repeat 5 times. 100 puL of
reaction substrate A and 100 pL of reaction sub-
strate B were added to each reaction hole, cov-
ered with a membrane, and left in the dark for 5
min. 100 pL. terminated liquid was added to the
reaction hole, and OD wvalue of each hole was
measured at the wavelength of 450 nm by using
the enzyme standard analyzer, then IL-6 level was
calculated.
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Statistical methods

SPSS19.0 statistical software (Chicago, 1L, USA)
was used for the analysis of statistical data. Meas-
urement data were expressed as (T xEs). y2 test
was used for the comparison of count data be-
tween groups. Paired t test was used for pairwise
comparison between groups at different time
points or between groups, and one-way ANOVA
test was used for comparison at multiple time
points within the group. When P<0.05, the dif-
ference is statistically significant.

Results

Clinical baseline information of clopidogrel
group and ticagrelor group

The general clinical baseline information of ACS
patients before PCI between clopidogrel group
and ticagrelor group were compared. The results
showed that the data difference was not statisti-
cally significant between two groups in age, left
ventricular ejection fraction, ACS clinical classifi-
cation, whether statin drugs affecting 11.-6 levels
were used before treatment, PCI treatment, body
mass index, total cholesterol, triglyceride, systolic
blood pressure and diastolic blood pressure (Ta-

ble 1).

Comparison of platelet aggregation function
between clopidogrel group and ticagrelor
group

The difference was not statistically significant in
MPAR and PRU of ACS patients at the time of
TO between two groups. MPAR at the time of
T1, T2 and T3 in clopidogrel group was signifi-
cantly higher than that in ticagrelor group, with
statistically significant differences (Pt1=0.002,
Pt2=2.680*%10-6, Pt3=2.021*10-10). PRU at the
time of T1, T2 and T3 in clopidogrel group were
significantly higher than that in ticagrelor group,
with statistically ~ significant  differences
(Pt1=0.002, Pt2=2.680*10-6, Pt3=2.021*10-10)
(Tables 2, 3).

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/
http://ijph.tums.ac.ir/

Yang et al.: Comparison of Efficacy between Clopidogrel and Ticagrelor in ...

Table 1: Clinical baseline information of clopidogrel group and ticagrelor group

Groups Clopidogrel Ticagrelor t/x? P
group group (n=100)
(n=100)
Male [n, (%)] 55 (55.00) 57 (57.00) 0.080  0.777
Age (yt) 59.3419.25 60.56%8.75 0.715  0.476
Body mass index (kg/m?) 25.89+1.45 25.76+1.26 0.677  0.499
Total cholesterol (mnol L) 7.321+1.34 7.29%1.60 0.144  0.886
Triglyceride (mnol L) 2.05+1.12 1.99£0.97 0.405  0.686
0

Systolic blood pressure (mmHg)  137.62£15.97 135.89+£15.08  0.788  0.432
Diastolic blood pressure ( 95.56£10.05 94.04+10.34 1.054  0.293
mmHg)
Left ventricular ejection fraction 50.89+4.57 51.09£5.56 0.320  0.750
%)
ACS clinical STEMI 19 (19.00) 15 (15.00) 0.567  0.452
classification NSTEMI 24 (24.00) 34 (34.00) 2428 0.119
(18) [n, (%)] AUAP 57 (57.00) 51 (51.00) 0.725  0.395
PCI Maximum 23.98%6.45 24.03+6.27 0.056  0.956
treatment stent length
(mm) Minimum 18.86£3.65 19.16+2.89 0.859  0.391

stent

length

Maximum 3.45+1.27 3.46+1.84 0.045 0.964

stent diame-

ter

Minimum 2.90£0.68 2.82%1.34 0.532  0.595

stent

diameter
Statins were  Yes 0(0.00) 0(0.00) 0.000  1.000
used before No 100(100.00) 100(100.00) 0.000  1.000
treatment

Table 2: Comparison of MPAR between clopidogrel group and ticagrelor group

Groups Clopidogrel Ticagrelor t P
group group
(n=100) (n=100)
MPAR (%)  TO 61.75+1249  G60.89%1335  0.522 0.602
T1 61.66+1373  5571£1249°  3.612 0.002
T2 492040.67°%  4236£1033% 4152 2.680%10
T3 3978+1073%4 301449564 5852 2.021¥1070
F 49.971 219.844
p 248231041 4.8294%10

Note: The measurement data in the table are expressed as (X*S). Pairwise t-test is used to compare between two
different time points within the group or between groups. The comparison of multiple time points within the group
is analyzed by repeated measures analysis of variance followed by Bonferroni test, represented by F. When P < 0.05,
the difference is statistically significant. *P < 0.05, vs. T0; #P < 0.05, vs. T1; AP < 0.05, vs. T2
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Table 3: Comparison of PRU (U) between clopidogrel group and ticagrelor group

Groups Clopidogrel Ticagrelor group t P
group (n=100)
(n=100)
TO 250.77%15.86 2493811604 0.700 0.484
T1 223.89+14.61° 213.54+14.87" 5.215 1.480%10-6
PRU (U) 210.75+13.94" 190.86+12.50°# 10.023  1.888%102!
T2
T3 144.95+12.7344 115.25+10.92:44 14.966  5.554%10%
F 238.777 2622.001
P 3.8220%10-183 5.0423%10-226

Note: The measurement data in the table are expressed as (X*S). Pairwise t-test is used to compare between two
different time points within the group or between groups. The comparison of multiple time points within the group
is analyzed by repeated measures analysis of variance followed by Bonferroni test, represented by F. When P < 0.05,
the difference is statistically significant. *P < 0.05, vs. TO; #P < 0.05, vs. T1; AP < 0.05, vs. T2

Comparison of expression of IL-6 before and
after treatment between clopidogrel group
and ticagrelor group

The expression of IL.-6 before PCI (at TO) in
clopidogrel group and ticagrelor group were
(4.12+1.89) ng/mL and (4.01+1.20) ng/mlL, re-
spectively, and the difference was not statistically
significant. Due to the inflammatory response
after PCI, that of IL-6 peaked at T1 and then

gradually decreased. Those of IL-6 at T1, T2 and
T3 in ticagrelor group were (5.1711.88) ng/ml.,
(4.18%£1.54) ng/mL and (1.66%£1.07) ng/mlL,, re-
spectively, significantly lower than those in
clopidogrel group, which were (6.8914.25)
ng/mL, (5.34%£3.76) ng/ml and (2.87+1.55)
ng/mlL, respectively. The difference was statisti-
cally significant between two groups of data
(P<0.05) (Fig. 1).

Figure 1
151 Il Clopidogrel object group
Il Ticagrelor object group
*
10 .

(4]
1

o
1

< AN <V <>

IL - 6 expression quantity (ng/mL)

Fig. 1: Detection of expression of 1L-6 before PCI in clopidogrel group and ticagrelor group by enzyme-linked im-
munosorbent assay.
(Note: * indicates that the data of this group is significantly higher than that of the other group, with a statistically
significant difference between two groups)
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Comparison of follow-up after treatment be-
tween clopidogrel group and ticagrelor group
One-year follow-up of patients after PCI was
performed to compare the ischemic status of
clopidogrel group and ticagrelor group after

incidence of ischemic events after treatment in
clopidogrel group was 32.00%, significantly high-
er than that in ticagrelor group (4.00%), with a
statistically significant difference (P<0.001) (Ta-
bles 4, 5).

treatment. The follow-up data showed that the

Table 4: Comparison of IL-6 (ng/mL) between clopidogtel group and ticagrelor group

Groups Clopidogrel Ticagrelor group t P
group (n=100) (n=100)

IL-6 TO0 4.12%1.89 4.01£1.20 0.332 0.748

(ng/mL) T1 0.89£4.25" 5.17£1.88" 3.701 0.001
T2 5.34%3.76 4.18+1.54%# 2.855 0.005
T3 og7t15540 1.66+1.07#% 6424 9645710

F 37.801 84.566

P 5.7364*10-18 4.0025*1042

Note: The measurement data in the table are expressed as (XES). Pairwise t-test is used to compare between two
different time points within the group or between groups. The comparison of multiple time points within the group
is analyzed by repeated measures analysis of variance followed by Bonferroni test, represented by . When P < 0.05,
the difference is statistically significant. *P < 0.05, vs. TO; #P < 0.05, vs. T1; AP < 0.05, vs. T2

Table 5: Comparison of ischemic status after treatment between clopidogrel group and ticagrelor group

Groups Clopidogrel  Ticagrelor D¢ P
group group
(n=100) (n=100)
Ischemic In-stent 16 (16.00) 2 (2.00) 11.97 <0.001
events [n  restenosis
(%0)] Cerebral 8 (8.00) 2 (2.00) 3.812 0.051
throm-
bosis
Sudden 4 (4.00) 0 (0.00) 4.082 0.043
cardiac
death
Sum 32 (32.00) 4 (4.00) 26.56 <0.001
0

Note: The count data in the table is tested by [12. When P<0.05, the difference is statistically significant

imally invasive operation, the principle of PCI is
to open a tiny channel in the patient’s brachial
artery using minimally invasive puncture tech-
nique. Then a specific guide wire and catheter are
introduced into the channel, extending to the pa-

Discussion

The biggest feature of ACS patients (19) is arteri-
al blockage. When blood vessels are blocked, the
general clinical operative plan is to clear them.

The preferred option is PCI treatment. As a min-
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tient’s coronary arteries of cardiovascular system.
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Finally, a contrast agent for contrast is put into.
So that, the doctor can perform dredge or stent
implantation based on the cardiovascular ob-
struction of ACS patients, so as to achieve the
treatment technique changing the size of blood
flow in the myocardium (20).

PCI, the primary treatment method for ACS pa-
tients, is very effective in the treatment of ACS.
However, from the long-term perspective, pa-
tients will suffer mechanical damage to the en-
dangium due to the stent implantation during
PCI operation. As a foreign material, the sus-
tained stimulation of postoperative stent causes
the platelet and inflammatory cells to aggregate,
releasing the inflammatory mediator 1L.-6, there-
by enhancing the expression of IL-6. As a result,
the inflammatory response of blood vessels is
enhanced to some extent (21). IL-6 can promote
structural restenosis and platelet re-aggregation in
PCI-implanted stent (22). Therefore, it is espe-
cially important to take the corresponding anti-
platelet aggregation or inflammation-inhibiting
drugs according to the doctor’s advice. In this
study, the efficacy between commonly used clini-
cally clopidogrel and ticagrelor in ACS patients
after interventional treatment and their effects on
IL-6 in the serum of patients were compared.

In this study, ACS patients’ age, left ventricular
ejection fraction, ACS clinical classification, PCI
treatment, body mass index, total cholesterol,
triglyceride, systolic blood pressure and diastolic
blood pressure before PCI in clopidogrel group
and ticagrelor group were compared. The results
showed that the data difference was not statisti-
cally significant in the clinical baseline between
two groups, which reduced the deviation of de-
tection results to some extent.

Firstly, MPAR and PRU in clopidogrel group at
different time points were compared at 1 day, 7
days and 30 days after PCI. Both MPAR and
PRU showed a downward trend, with a statisti-
cally significant difference between groups (all
P<0.001). MPAR and PRU in ticagrelor group
were also compared similarly. Both of them
showed a downward trend, with a statistically
significant  difference between groups (all
P<0.001). Then, the platelet aggregation function
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between clopidogrel group and ticagrelor group
were compared. Both MPAR and PRU of pa-
tients in clopidogrel group were significantly
higher than those in ticagrelor group at 1 day, 7
days and 30 days after PCI, with a statistically
significant difference (all P<0.05).

Therefore, it is speculated that after taking ti-
cagrelor, the effect of lowering platelet aggrega-
tion rate was better than that of patients taking
clopidogrel. Patients taking ticagrelor had a sig-
nificantly lower platelet aggregation rate than
those taking clopidogrel at different time points
after PCI (23). This is consistent with the point
of view of this article. After that, the expression
of IL-6 before and after treatment between
clopidogrel group and ticagrelor group were
compared. The expressions of 1L.-6 in ticagrelor
group of patients at 1 day, 7 days and 30 days
after PCI were significantly lower than those in
clopidogrel group (all P<0.05), similar to another
study (24). The expression of 1L-6 in the serum
of ACS patients after PCI taking clopidogrel and
ticagrelor was observed by them. The results
showed that that of IL-6 in ticagrelor group of
patients after PCI was significantly lower than
that in clopidogrel group (all P<0.05).

Finally, in order to observe possible adverse reac-
tions after treatment in clopidogrel group and
ticagrelor group, one-year follow-up of patients
after PCI was performed to compare the ischem-
ic status of two groups after treatment. The fol-
low-up data showed that the incidence of ischem-
ic events after treatment in clopidogrel group was
32.00%, significantly higher than that in ticagrelor
group (4.00%)(P<0.001). Some ACS patients
have resistance to clopidogrel, often causing in-
stent re-thrombosis, cerebral thrombosis and
acute myocardial infarction (25).

In this study, the experimental bias caused by the
difference in clinical baseline data of subjects was
reduced. However, due to the insufficient num-
ber of included subjects and the lack of long-
term follow-up, some results may have certain
contingency. To better improve study results,
regular follow-up will be performed on subjects.
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Conclusion

Compared to clopidogrel, ticagrelor is more ef-
fective in inhibiting platelet aggregation in ACS
patients after PCI, having a better efficacy in
ACS patients after interventional treatment. In
addition, it can more significantly inhibit the ex-
pression of IL-6 in ACS patients, better alleviat-
ing the inflammatory response after PCIL.
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