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Abstract: Objective: To investigate the application value of thrombelastogram (TEG) in the detection of platelet inhibition
rate for antiplatelet therapy for acute non-cardiogenic stroke. Methods: A total of 100 patients with ischemic non-cardiogenic
stroke were selected for this study from September 2020 to October 2021. Patients were randomly divided into experimental
group and control group, with 50 cases for each group. Before and after 1 week of antiplatelet drug treatment, the platelet
inhibition rate in the experimental group was measured with arachidonic acid (AA) and adenosine diphosphate (ADP) by
TEG; no platelet inhibition rates detection was conducted for the control group. The dose and type of drugs were adjusted for
the experimental group according to the platelet functions and medication based on the clinical experience conducted for the
control group. The neurological deficits of the discharged patients were scored with NIHSS score, mRS score, stroke
recurrence, hemorrhage, and other events were followed up at the 3™ month of discharge. Results: In the experimental group,
the inhibition rates of AA and ADP were significantly higher than those before treatment (both P < 0.05). After treatment, the
inhibition rates of AA and ADP in dual antiplatelet patients were higher than those of monoclonal antiplatelets (both P <0.05).
The NIHSS score at discharge and the mRS score at the 3-month-follow-up in the experimental group were lower than those
in the control group (both P < 0.05). The incidences of stroke recurrence and hemorrhage events in the experimental group
were lower than those in the control group (P < 0.05). Conclusion: The application of a thrombelastogram in the detection of
platelet inhibition rate to guide antiplatelet therapy in patients with acute non-cardiogenic stroke reduces the recurrences of

cerebral infarction and the risk of hemorrhage and improves patients’ clinical prognosis.
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1. Introduction

Data from the Global Burden of Disease (GBD) study show that stroke has become the first cause of death
among Chinese residents. The annual recurrence rate of ischemic stroke in China is as high as 17.7% %,
Although antiplatelet drugs such as aspirin and clopidogrel still play an important role in clinical practice,
in reality, due to the difference in drug resistance and drug compliance, it may lead to stroke recurrence as
well as bleeding events due to excessive antiplatelet therapy affecting blood coagulation. The use of the
TEG method to evaluate the therapeutic effect of antiplatelet drugs has clinical value and effectiveness [/,
Through the rapid and effective detection of the efficacy of antiplatelet drugs, it can provide a basis for
individual treatment of antiplatelet drugs in patients with ischemic stroke. This study was to explore the
application of TEG in the detection of platelet inhibition rate, combined with clinical prognosis and end
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events, to determine the application value of antiplatelet therapy in acute non-cardiogenic stroke.

2. Data and methods

2.1. General data

100 patients with acute non-cardiogenic stroke diagnosed in our hospital from September 2020 to October
2021 were divided into experimental group (n = 50) and control group (n = 50) according to TEG detection.
The experimental group was tested by TEG, while TEG was not conducted in the control group. Inclusion
criteria: 1 acute non-cardiogenic stroke, 2 no contraindications to aspirin and clopidogrel. Exclusion criteria:
1 cardiogenic cerebral embolism; 2 hematopathy or bleeding tendency; 3 active peptic ulcers; 4 platelet
count < 100 x 109/L.

2.2. Methods

2.2.1 Antiplatelet therapy

Antiplatelet drugs were selected according to Chinese guidelines for secondary prevention of ischemic
stroke and transient ischemic attack (TIA) in 2015 after admission. Drugs include: aspirin (100mg/ tablets,
Bayer Pharmaceutical Company of Germany), clopidogrel (75mg/ tablets, Hangzhou Sanofi Co., Ltd., trade
name Polivir), used alone or in combination, all drugs are used continuously.

2.2.2. Detection of platelet inhibition rate

Blood samples were collected after admission in the experimental group, and then corresponding
antiplatelet drugs were administrated. Blood samples were collected again at least one week after treatment.
Chongqing Dingrun (DRNX- type III) thrombus elastography and its supporting reagents were used to
detect AA inhibition rate in patients with aspirin and ADP inhibition rate in patients with clopidogrel.

2.3. Observation indicators

Before and after the treatment of clopidogrel, the test data were compared: The inhibition rate of ADP after
clopidogrel treatment was 30% and 90% was considered as normal, more than 90% excessive inhibition,
and less than 30% was considered as hyporeactivity or drug resistance. After aspirin treatment, the AA
inhibition rate of 50% to 90% was considered as normal, more than 90% was considered as over inhibition,
and less than 50% was hyporeactivity or drug resistance. If the inhibition rate was in the normal range, the
drug will remain unchanged, and if the inhibition rate was more than 90%, the drug dose should be
controlled and the signs of bleeding were observed closely; if the inhibition rate was lower than the normal
lower limit, the dosage were increased or it was switched to other antiplatelet drugs.

2.4. Evaluation of efficacy and safety
All patients were evaluated with NIHSS score at discharge, mRS score at 3 months follow-ups, and the
occurrence of end-point events (stroke recurrence, bleeding, death, etc.).

2.5. Statistical methods
SPSS22.0 software was used to analyze the data, the measurement data were expressed by x =+ s, t-test,
counting data were expressed by n (%), x* test was used, and the difference was statistically significant.

3. Results
There was no significant difference in age, sex, time of onset, hypertension, diabetes, hyperlipidemia, and
NHISS score at admission between the two groups.
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3.1. Comparison of the inhibition rates of AA or ADP

After treatment, the inhibition rates of AA and ADP in the experimental group were significantly higher
than those before treatment, and the inhibition rates of AA and ADP in patients with double antibodies were
higher than those of AA and ADP in patients with monoclonal antibodies after treatment.

3.2. Efficacy and adverse events

The patients were followed up for 3 months. 3 cases in the test group and 5 cases in the control group lost
follow-up. The NIHSS score at discharge and the mRS score at 3 months of follow-up in the test group
were lower than those in the control group, and the incidence of stroke recurrence and bleeding in the test
group were lower than those in the control group. (See Tables 1 and 2).

Table 1. Comparison of neurological deficits and clinical outcomes in the test and control groups [X =+ s,
score]

Group n Discharge NIHSS score MRS score
Experimental group 50 3.12+1.46 1.20£0.34
Control group 50 5.28+2.34 2.10+1.01
t value 5.538 5.972

P value <{0.001 <0.001

Table 2. Comparison of good functional outcomes (mRS score 0 to 2), endpoint events at follow-up in the
trial and control groups [n (%0)]

Group n Good Function Ending Stroke Bleeding incidents
recurrence

Experimental group 47" 44 (93.62) 2 (4.26) 1(2.13)

Control group 45" 34 (75.56) 9 (20.00) 8 (17.78)

x> value 5.813 5.414 4.730

P value 0.016 0.020 0.030

Note: *represents 3 lost cases in the trial group and 5 lost cases in the control group

4. Discussion
The global prevalence of stroke is increasing year by year 1. Stroke not only has a high incidence but also
has a very high mortality, recurrence rate, disability rate, and high economic burden on families and the
society. In clinical work, aspirin and clopidogrel are the most commonly used antiplatelet drugs
recommended by relevant guidelines at home and abroad °!. However, 10% to 20% of patients still have a
recurrent stroke after regular antiplatelet drug treatment, indicating that the response of antiplatelet drugs
is low, which is called antiplatelet drug resistance [¢]. Some scholars also call it antiplatelet drug non-
response "), When two or more drugs are used at the same time or when the dose is increased for a long
period of time, the risk of hemorrhagic transformation increases, and even leads to severe gastrointestinal
or intracranial hemorrhage. At present, some progress has been made in the clinical research on the
relationship between aspirin and clopidogrel gene polymorphism and drug resistance, especially the
CYP2C19 gene mutation related to clopidogrel resistance [*. However, due to the differences in medical
equipment, personnel, and other conditions, gene detection is difficult to be widely used in the clinic.

In this study, the changes in platelet inhibition rate and drug adjustment before and after antiplatelet
drug treatment with TEG were analyzed, and the functional recovery and prognosis were evaluated. The
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results showed that the inhibition rates of AA and ADP were significantly higher than those before treatment.
After treatment, the inhibition rates of AA and ADP in patients with double antibodies were higher than
those in patients with monoclonal antibodies (all P < 0.05). It is suggested that aspirin and clopidogrel have
a synergistic effect, which may be the result of mutual promotion when the two pathways inhibit platelet
aggregation at the same time. Qiu Shi ! analyzed the antiplatelet effect of aspirin, clopidogrel, and the
combination of aspirin and clopidogrel by meta-analysis. 5 case-control studies were included in the study.
It is suggested that the conventional dose of aspirin and clopidogrel combined with antiplatelet therapy has
a synergistic effect, which is consistent with the results of this study. The NIHSS score at discharge and the
mRS score during the follow-up period in the test group were lower than those in the control group. The
incidence of stroke recurrence and bleeding in the test group was lower than that in the control group (P <
0.05). Rowe et al. found that TEG can not only dynamically monitor the efficacy of drugs, but also improve
the clinical prognosis of stroke patients in the individualized antiplatelet therapy of acute ischemic stroke
191 Of course, it may be more comprehensive for those with conditions to combine genotyping screening
at the same time to choose medication options. Some studies have found that the serological concentration
of clopidogrel active metabolites in patients with 1 or 2 CYP2C19 inactivation alleles (* 2) is significantly
lower. The results of the latest CHANCE-2 study showed that in Chinese patients with mild ischemic stroke
(NIHSS score < 3) or TIA with CYP2C19 functional deletion allele, the efficacy of aspirin combined with
Ticagrelor Tablets in preventing stroke recurrence was better than that of clopidogrel combined with aspirin,
and the stroke recurrence rate within 90 days of the former was 23% lower than that of the latter ['!],

5. Conclusion

In conclusion, thromboelastogram detection of platelet inhibition rate can guide antiplatelet therapy in
patients with acute non-cardiogenic stroke, through efficacy evaluation and risk stratification, reduce
bleeding events caused by recurrence and adverse drug reactions, and improve the clinical prognosis of
patients. Hence, it is worth popularizing in clinical work.
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