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   ABSTRACT 

 
Background: Viscoelastic coagulation testing in COVID-19 patients often found elevated con-
centrations of D-dimer and fibrinogen. Thrombotic complications can be in the form of Venous 
Thromboembolism (VTE), where this thrombotic disease is one of the factors associated with increased 
mortality of COVID-19 patients. This study aims to analyze the effectiveness of antiplatelet drugs in 
reducing mortality in COVID-19 patients. 
Subjects and Method: This is a meta-analysis study using PRISMA flowchart guidelines. The article 
search process was carried out between 2020-2021 using PubMed, Science direct, Google Scholar, and 
Scopus databases. The article search was carried out by considering the eligibility criteria defined in 
the PICO model. Population= COVID-19 patients, Intervention= using antiplatelet drugs, Compari-
son= not using anticoagulant drugs, Outcome= mortality. The keywords used were "antiplatelet" AND 
"mortality" AND "COVID-19". The inclusion criteria used were English full-text cohort papers and the 
relationship measure used as the adjusted odds ratio (aOR). Based on the database, 9 articles fulfilled 
the inclusion criteria. The analysis was carried out using RevMan 5.3 software. 
Results: The meta-analysis was carried out on 9 articles from the UK, Spain, Germany, Poland, 
America, Israel, and China. The results of data processing showed that COVID-19 patients who 
received antiplatelet drugs had a 0.70 times risk of dying than those without antiplatelet drugs, and it 
was not statistically significant (aOR= 0.70; CI 95%= 0.46 to 1.07; p= 0.100). 
Conclusion: The use of anticoagulant drugs reduces the mortality risk of COVID-19 patients, but it is 
not statistically significant. 
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BACKGROUND 

In December 2019, the coronavirus disease 

(COVID-19), caused by infection with a new 

coronavirus, officially named Severe Acute 

Respiratory Syndrome Corona Virus-2 

(SARS-CoV-2), was first reported in Wuhan, 

Hubei Province, China (Yuan et al., 2021). On 

March 11, 2020, the World Health Organiza-

tion (WHO) declared the coronavirus disease 

(COVID-19) outbreak a pandemic. In Decem-

ber 2020, WHO reported the number of con-

firmed cases globally was 4,288,180, with the 

number of deaths from COVID-19 by 83,291 

cases. Meanwhile, Indonesia reported 51,985 

confirmed cases with 1,497 deaths. The 

worldwide COVID-19 data updated on De-

cember 8, 2021, published by the WHO 

Coronavirus (COVID-19) dashboard, the total 
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global COVID-19 cases currently are 266,-

504,411 cases 5,268,849 of them passed 

away. The United States became the country 

with the highest number of cases, 98,027,251, 

and the highest number of deaths from 

COVID-19, with 2,363,738 cases. In Indo-

nesia, the death rate due to COVID-19 was 

observed to be quite high, which are 143,893 

cases, and the total confirmed has reached 

4,258,076 cases. 

The most common clinical features of 

COVID-19 include fever, respiratory symp-

toms, and myalgia. However, lung problems 

and systemic inflammation develop in severe 

cases, resulting in diffuse alveolar damage, 

multiple organ dysfunction, and death. In 

addition, the key pathological features of 

COVID-19 include virus-mediated damage, 

especially in the respiratory tract and multi-

ple organs, activation of immune responses 

following the release of inflammatory pro-

cytokines, overactivation of the coagulation 

cascade, and platelet aggregation that can 

lead to thrombosis (Son et al., 2021). 

Antiplatelet is a type of blood-thinning 

medication. Acetylsalicylic acid or aspirin is 

an antiplatelet drug that is easily found on 

the market and functions to inhibit platelet 

aggregation. The main biochemical mecha-

nism by which antiplatelet agents (aspirin) 

inhibit thrombotic damage is through irre-

versible inactivation of the enzyme cyclo-

oxygenase 1 (COX-1) (Diaz et al., 2020). In a 

study conducted by Aghajani et al. (2021) in 

patients with a confirmed diagnosis of severe 

COVID-19 admitted to the Imam Hossein 

Medical Center, Tehran, Iran from March 

2019 to July 2020 it was found that out of 

991 hospitalized patients, 336 patients (34%) 

were given aspirin during their hospitaliza-

tion and 655 people (66%) were not given 

aspirin, suggesting a significant independent 

relationship between aspirin use and a re-

duced risk of in-hospital death (OR= 0.75; CI 

95%= 0.56 to 0.99; p= 0.046). 

Meta-analysis is an epidemiological 

study used to combine and statistically com-

bine the results of a number of in-dependent 

primary studies so that a large number of 

research samples are found and can obtain 

the highest pyramid in the research strata. 

Problems related to the increase in 

cardiovascular complications, especially in 

controlling blood viscosity, can be treated 

with anticoagulants and antiplatelet agents, 

as discussed in many scientific studies world-

wide. In service practice at the hospital where 

the researcher works, the therapy that is of-

ten used to treat high D dimers is using 

anticoagulants only. However, it is easier to 

find antiplatelets in the market (pharmacies), 

while the availability of anticoagulant drugs 

tends to be more difficult to obtain. This 

underlies the researcher to choose the theme 

of the study carried out. This study aims to 

analyze the effectiveness of antiplatelet drugs 

in reducing mortality in COVID-19 patients. 

 

SUBJECTS AND METHOD 

1. Study Design 

This study used a systematic review method 

and meta-analysis with secondary data 

through the database, this study produced a 

summary by using the PRISMA flow dia-

gram. Article searches were conducted 

through the internet using databases from 

PubMed, Science Direct, Google Scholar, and 

Scopus. The keywords used were "anti-

platelet" AND "mortality" AND "COVID-19". 

2. Inclusion Criteria  

The inclusion criteria in selecting the articles 

were full-text cohort papers, in English and 

the relationship measure used as the adjusted 

odds ratio (aOR). 

3. Exclusion Criteria 

The exclusion criteria used were to exclude 

articles published that were not in English 

and articles published before 2020. 
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4. Definition of Operational Variable 

The search for articles was carried out by 

considering the eligibility criteria determined 

by using the PICO model. The study popu-

lation was patients with confirmed COVID-19 

who used antiplatelet drugs compared to 

those who did not use antiplatelet drugs, and 

the outcome mortality. 

Antiplatelet drugs are drugs used to pre-

vent the formation of blood clots by inhi-

biting the activation of platelets during the 

blood clotting process. 

Mortality is the number of deaths due to 

certain diseases or natural deaths. The focus 

of this study is the number of deaths of 

patients with COVID-19. 

5. Instrument of the Study 

The stages of this study followed the PRISMA 

flow diagram and the study quality assess-

ment was carried out quantitatively and qua-

litatively using a critical appraisal check-list 

for cohort studies (CEBMa, 2014).  

6. Data Analysis 

Data in the form of selected published re-

search articles and Meta-Analysis were carri-

ed out, processed using analysis software, 

namely Review Manager 5.3 (RevMan 5.3) 

issued by the Cochrane Colla-boration. The 

article results described the confidence inter-

val (CI) and adjusted odds ratio (aOR). 

 

RESULTS 
The article search process was carried out 

through the database according to the PRIS-

MA flow diagram and can be seen in Figure 1 

below.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. PRISMA flow Diagram 

Full text articles that are 
considered eligible (n=  

183) 

Articles included in the 
meta-analysis quantitative 

synthesis (n= 10) 
(n=  ) 

Issued articles (n= 569) 
Irrelevant title= 125 
Non-full text article = 252 
Not an observational cohort study= 192 

Full text articles issued with reasons (n= 
173) 
Non-multivariate analysis Articles = 17 
Non-antiplatelet intervention = 48 
Outcome is not mortality = 36 
The size of the relationship is not aOR= 
72 

Articles identified through 
database search (n=  998) 

Filtered articles (n=  752) 

Articles removed due to 

duplication (n= 246) 
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Table 1. Critical Appraisal Checklist cohort study of the effectiveness of using antiplatelet drugs in reducing mortality in COVID-19 
patients 

 
 

Checklist Questions  

Publications (Author and Year) 
Abu-

Jamous et 
al. (2020) 

Benson 
et al. 

(2021) 

Corrochano 
et al. (2021) 

Fröhlich et 
al. (2021) 

Merzon et 
al. (2021) 

Osborne 
et al. 

(2021) 

Sahai 
et al. 

(2021) 

Terlecki 
et al. 

(2021) 

Tremblay 
et al. 

(2020) 

Yuan et 
al. 

(2020) 
1.  Does the study address a focused problem? 1 1 1 1 1 1 1 1 1 1 
2.  Is the cohort study method appropriate to answer the 

study question? 
 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

3.  Are there enough subjects to establish that the 
findings do not occur by chance? 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

4.  Is the cohort selection based on objective and 
validated criteria? 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

5.  Is the sample of subjects representative of the 
specified population? 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

6.  Is the sample size based on pre-study considerations? 1 1 1 1 1 1 1 1 1 1 
7.  Are objective and unbiased outcome criteria used? 1 1 1 1 1 1 1 1 1 1 
8.  Are the measurements valid and reliable? 1 1 1 1 1 1 1 1 1 1 
9.  Is statistical significance assessed? 1 1 1 1 1 1 1 1 1 1 
10.  Is there a given confidence interval? 1 1 1 1 1 1 1 1 1 1 
11.  Have the confounding factors been taken into 

account? 
0 1 1 1 1 1 1 1 1 0 

12.  Can the results be applied in this study? 1 1 1 1 1 1 1 1 1 1 
Total 12 11 12 12 12 12 12 12 12 11 

Description: Yes= 1; No= 2 
 

318 
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Table 2. Description of the primary cohort studies included in the meta-analysis 
Author (year) Country  Study Design Sample  P 

(Population) 
I 

(Intervention) 
C 

(Comparison) 
O 

(Outcome) 
aOR 

(CI 95%) 
Abu-Jamous et al. (2020) England Retrospective 

Cohort 
1,253 COVID-19 patients Using antiplatelet Without antiplatelet Mortality aOR= 0.10 

(0.02-0.59) 
Benson et al. (2021) England Prospective Cohort 1,103 COVID-19 patients with 

vascular disease 
Using antiplatelet Without antiplatelet Mortality aOR= 0.51 

(0.18-0.94) 
Corrochano et al. (2021) Spain  Retrospective 

Cohort 
1,612 COVID-19 patients Using antiplatelet Without antiplatelet Mortality aOR= 1.18 

(0.84–1.66) 
Fröhlich et al. (2021) Germany  Retrospective 

Cohort 
6,637 COVID-19 patients over the 

age of 18 
Using antiplatelet Without antiplatelet Mortality aOR= 1.10 

(0.88–1.23) 
Merzon et al. (2021) Israel Retrospective 

Cohort 
112 COVID-19 patients over the 

age of 40 
Using antiplatelet Without antiplatelet Mortality aOR= 0.38 

(0.04-3.59) 
Osborne et al. (2021) America Retrospective 

Cohort 
35,370 Veterans all over the 

country with positive 
COVID-19 

Using antiplatelet Without antiplatelet Mortality aOR= 0.38 
(0.32-0.46) 

Sahai et al. (2021) America Retrospective 
Cohort 

1,994 COVID-19 patients Using antiplatelet Without antiplatelet Mortality aOR= 0.85 
(0.51–1.41) 

Terlecki et al. (2021) Poland Retrospective 
Cohort 

1,729 COVID-19 patients Using antiplatelet Without antiplatelet Mortality aOR= 0.65 
(0.42- 0.98) 

Tremblay et al. (2020) America Retrospective 
Cohort 

3,772 COVID-19 patients Using antiplatelet Without antiplatelet Mortality aOR= 1.03 
(0.72-1.47) 

Yuan et al. (2020) China Retrospective 
Cohort 

183 COVID-19 patients with 
CAD 

Using antiplatelet Without antiplatelet Mortality aOR= 0.94 
(0.41-2.17) 

 
 
 
 
 
 
 
 
 
 
 
 

www.theijmed.com 
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Articles on the effectiveness of using anti-

platelet drugs in reducing mortality/ death of 

COVID-19 patients that fulfilled the qualita-

tive require-ments and were reviewed again. 

There were 10 articles from 3 continents, 

namely: 5 articles from the European conti-

nent (from England, Spain, Germany, and 

Poland), 3 articles from the Americas (from 

all American countries), and 2 articles from 

the Asian continent (from Israel and China). 

Study quality research was carried out quan-

titatively and qualitatively using a critical 

appraisal checklist for cohort studies 

(CEBMa, 2014). 

1. Forest plot 

The interpretation of the results of the meta-

analysis process can be seen from the forest 

plot. Figure 2 below showed that COVID-19 

patients who received antiplatelet drugs had 

a 0.70 times risk of dying than those without 

antiplatelet drugs (aOR= 0.70; 95% CI= 0.46 

to 1.07; p= 0.100); however, it could be 

stated that it was not statistically significant. 

The heterogeneity of the research data 

showed the score of I² = 89% so that the data 

distribution was presented using a random 

effect model. 

 
Figure 2. Forest Plot of the effectiveness of using antiplatelet 

 

 
Figure 3. Funnel Plot of the effectiveness of using antiplatelet drugs 

in reducing the mortality rate of COVID-19 patients 
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2. Funnel plot 

In Figure 3, it can also be seen that the 

results of data processing in the 10 cohort 

studies conducted did not show any publica-

tion bias where there were 5 plots on the 

right and 5 plots on the left. On the left 

graph, it can be seen that the standard error 

is between 0 and 1.5 while the right of the 

standard error line is between 0 and 1.5. 

 

DISCUSSION 

The results of data processing in a cohort 

observational design study using a meta-

analysis showed that the use of antiplatelet 

drugs effectively reduced mortality in COVID-

19 patients. Similar results were found in a 

study conducted in England by Abu-Jamous 

et al. (2020) and Benson et al. (2021); Israel 

by Merzon et al. (2021); Poland by Terlecki et 

al. (2021); China by Yuan et al. (2020); 

America by Osborne et al. (2021) and Sahai et 

al. (2021).  

Different research results were found in 

the study conducted in Spain by Corrochano 

et al. (2021); Germany by Fröhlich et al. 

(2021); America by Tremblay et al. (2020). 

From these three studies, the results showed 

that COVID-19 patients who received anti-

platelet drugs had a higher risk of dying than 

those without antiplatelet drugs. The three 

research teams propose that further studies, 

particularly prospective controlled trials, be 

undertaken to validate these findings and 

identify appropriate patients for whom 

antiplatelet therapy may be beneficial. 

A meta-analysis of 10 cohort studies 

from the UK, Spain, Germany, Poland, Ame-

rica, Israel and China that were processed 

using this meta-analysis showed that COVID-

19 patients receiving antiplatelet drugs had a 

0.70 times risk of death compared to COVID-

19 patients who did not use/receive anti-

platelet drug therapy (aOR= 0.70; 95% CI= 

0.46 to 1.07; p= 0.100). From these results, it 

can be concluded that antiplatelet drugs have 

been shown to have effectiveness in reducing 

mortality in COVID-19 patients, but the effect 

is less strong. 

The results of this study support the 

theory that the use of antiplatelet drugs is 

effective in reducing mortality in COVID-19 

patients. This meta-analysis study can also be 

used as an information and reference material 

for further meta-analytical research. In addi-

tion, it can be a reference for conducting 

research related to the effectiveness and effect 

of using antiplatelet drugs in reducing the 

mortality rate of COVID-19 patients. 

The practical implication is that health 

or clinical personnel, especially policymakers-

/health service managers and health stake-

holders, can prevent and reduce the mortali-

ty/mortality of patients with cardiovascular 

system disorders in the disorders platelet 

aggrega-tion due to COVID-19. 

Researchers recommend that further 

study can be conducted regarding the effec-

tiveness of using antiplatelet drugs in reducing 

mortality in COVID-19 patients with a larger 

number of study subjects. In addition, the 

country being analyzed can be more broadly 

and use other influencing factors, such as a 

history of disease and other drugs used con-

currently. 

This study cannot be used as a recom-

mendation for clinical practitioners or related 

health workers to use the results of this study 

(antiplatelet drugs) as an effort to reduce 

mortality in COVID-19 patients. Health po-

licyholders are expected to be able to con-

tribute to disseminating the results of this 

study so that unexpected things do not 

happen.  
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