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Supplementary file 1 for 

Antiplatelet Therapy for Patients with COVID-19: Systematic Review and Meta-

Analysis of Observational Studies and Randomized Controlled Trials 

STUDY PROTOCOL 

Background   

Hyperinflammation and coagulation disorders are hallmarks of severe COVID-19 and 

increase the risk of thromboembolic complications, a major cause of morbidity and 

mortality in COVID-19 patients [1, 2]. Platelets play a pivotal role in thrombosis and 

inflammation, they also actively link the two processes, creating a new mechanism 

called thrombo-inflammation, or immune-thrombosis [3, 4]. During SARS-COV-2 

infection, platelets became hyperactive as shown by the increased surface P‐selectin 

expression and increased formation of circulating platelet–neutrophil aggregates (PNAs) 

via binding with PSGL‐1 [5-9]. The generation of PNAs recruit neutrophils to damaged 

lung capillaries [5-7]. Thrombotic events in COVID‐19 may be attributed to platelets 

augmenting inflammation through the generation of NETs and pro‐coagulant platelets, 

increased aggregates (e.g., PNAs) and the release of bioactive substances [10-13].  

Given the close association between hyperactive platelets and COVID-19, 

antiplatelet agents, such as aspirin and P2Y12 receptor antagonist, have been proposed 

as potential treatment strategy for COVID-19 patients on the basis of their 

antithrombotic and anti-inflammation properties [14, 15]. In fact, this hypothesis has 

been verified in many well-designed observational studies [16-21]. However, recently 

completed RCTs (RECOVERY, ACTIV-4a) indicated no significant beneficial effect of 

antiplatelet drugs in both mild and critical COVID-19 populations [22, 23]. Considering 

there is still a lack of consensus on the use of antiplatelet agents for COVID-19 

treatment at present, and many clinical trials are still ongoing. We make a systematic 

review on the current evidence from RCTs and observational studies that investigating 

the effect of antiplatelet treatment in COVID-19 patients.  
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Objectives 

To investigate the association of antiplatelet treatment with outcomes of patients with 

COVID-19. 

PICOS  

Population:  Patients with COVID-19 

Exposures:  Antiplatelet drugs 

Comparison:  Without antiplatelet drugs use 

Outcome:  

Primary outcome: All-cause mortality 

Secondary outcome: Thromboembolic events or Organ support-free days 

Study design:  Observational studies (Cohort/Case-control studies) and Random 

control trials (RCTs)  

Search Strategy 

Search databases: PubMed (Medline), Embase, and Cochrane CENTRAL 

PubMed (Medline) （Until 2021-11-07）  

#1 "COVID 19" [Mesh] 

#2 "Corona Virus Disease 2019"  

#3 "coronavirus disease-19" 

#4 "SARS Coronavirus 2 Infection" 

#5 "2019 novel coronavirus Disease" 

#6 "2019-nCoV Disease" 

#7 #1 OR #2 OR #3 OR #4 OR #5 OR #6 

#8 "Platelet Aggregation Inhibitors" [Mesh] 

#9 "antiplatelet" 

#10 "antiplatelet drugs" 

#11 "Platelet Antiaggregants"   

#12 "Platelet Aggregation Inhibitor"   

#13 "aspirin"   

#14 "acetylsalicylic acid"   
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#15 "clopidogrel"   

#16 "prasugrel"   

#17 "ticagrelor" 

#18 "ticlopidine"   

#19 "cilostazol" 

#20 "dipyridamole"   

#21 "tirofiban" 

#22 "eptifibatide"   

#23 "abciximab"   

#24 "anagrelide"   

#25 "vorapaxar" 

#26 "atopaxar" 

#27 #8 OR #9 OR #10 #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 

OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 

#28 #7 AND #27 

 

Embase (Until 2021-11-07)  

#1 'coronavirus disease 2019':ab,ti  

#2 'covid 19':ab,ti  

#3 'sars coronavirus 2 infection':ab,ti  

#4 'sars-cov-2 infection':ab,ti  

#5 '2019 novel coronavirus disease':ab,ti  

#6 '2019-ncov disease':ab,ti  

#7 #1 OR #2 OR #3 OR #4 OR #5 OR #6 

#8 'antithrombocytic agent':ab,ti  

#9 'platelet aggregation inhibitor':ab,ti  

#10 'antiplatelet':ab,ti  

#11 'antiplatelet drugs':ab,ti  

#12 'platelet antiaggregants':ab,ti  

#13 'aspirin':ab,ti  



4 

 

#14 'acetylsalicylic acid':ab,ti  

#15 clopidogrel:ab,ti  

#16 prasugrel:ab,ti  

#17 ticagrelor:ab,ti 

#18 ticlopidine:ab,ti  

#19 cilostazol:ab,ti 

#20 dipyridamole:ab,ti  

#21 tirofiban:ab,ti 

#22 eptifibatide:ab,ti  

#23 abciximab:ab,ti  

#24 anagrelide:ab,ti  

#25 vorapaxar:ab,ti  

#26 atopaxar:ab,ti 

#27 #8 OR #9 OR #10 #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 

OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 

#28 #7 AND #27  

 

Cochrane CENTRAL (Until 2021-11-06) 

#1 MeSH descriptor: [COVID-19] this term only 

#2 COVID 19 

#3 Coronavirus Disease 19 

#4 Coronavirus Disease 2019 

#5 2019 nCoV Disease 

#6 2019 nCoV Infection 

#7 SARS CoV 2 Infection 

#8 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 

#9 MeSH descriptor: [Platelet Aggregation Inhibitors] this term only 

#10 Platelet Inhibitors 

#11 Platelet Antagonists 

#12 Antiplatelet 
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#13 aspirin 

#14 acetylsalicylic acid 

#15 clopidogrel 

#16 prasugrel 

#17 ticagrelor 

#18 ticlopidine 

#19 cilostazol 

#20 dipyridamole 

#21 tirofiban 

#22 eptifibatide 

#23 abciximab 

#24 anagrelide 

#25 vorapaxar 

#26 atopaxar 

#27 #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR 

#19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 

#28 #8 AND #27 in Trials 

 

Inclusion Criteria 

1) Inclusion of adult patients with COVID-19 

2) Administration of antiplatelet therapy at any time or dose 

3) Comparison between patients with and without antiplatelet therapy 

4) Observational cohort studies, cross-sectional studies 

5) English or Chinese version full-text provided 

Exclusion Criteria 

1) Included patients without Laboratory confirmed 

2) Studies focus on specific populations, eg. Pregnant women, children, or patients 
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 comorbid with a particular disease (e.g., cancer, cardiovascular disease, etc.) 

3) Endpoint events not clearly defined 

4) Overlapping data across studies 

5) Case (series) report 

Selection of Studies 

Two authors will independently screen titles and abstracts of searched records to select 

potentially eligible studies for full-text review. Any study identified as potentially 

eligible by either reviewer will be kept for full-text review. Authors will manually 

review the references of selected review articles to find other relevant studies. Two 

authors will separately review the full text of potentially relevant studies to identify 

eligible studies. All disagreements will be resolved by discussion with a third author. 

Data Extraction 

Data collection forms will be designed by the study team in Microsoft Excel. All data 

will be extracted and recorded by two authors independently. Arguments will be settled 

by discussion. Authors of studies will be contacted for further information as needed.  

The following variables will be recorded:  

Study characteristics: First author, time for objects enrollment, study type, number of 

study center, location of study centers, study population, sample size, antiplatelet drug, 

anticoagulation medications, study outcome(s), adjusted confounders  

Exposure: Using antiplatelet drug(s) at any time or dose 

Baseline characteristics: age of population, male/female ratio, baseline illness severity 

Outcome: Number of events or Odds ratio (OR) or Hazard ratio (HR) value of 

antiplatelet agent(s) exposure to predict adverse endpoint events 

Table 1 Data extraction form 

Studies    

Author    

City/Country    
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Time for 

enrollment 

   

Population    

N    

Male    

Age    

Drugs    

Primary 

Endpoint 

   

Events rate    

Follow-up time    

Newcastle-

Ottawa Scale 

   

Effect size    

Value (95%CI)    

Adjusted factors    

2nd Outcome1    

Effect size    

Value (95%CI)    

Adjusted factors    

2nd Outcome2    

Effect size    

Value (95%CI)    

Adjusted factors    

Quality Assessment 

Risk of bias 

 

Randomized studies: Study methodological quality will be assessed with the Cochrane 

Collaboration Risk of Bias Tool [24]. Each study will be evaluated as having a low risk, 

high risk, or unclear risk of bias in the following areas: (1) sequence generation, (2) 

allocation concealment, (3) blinding of participants/personnel/outcome assessors, (4) 

incomplete outcome data, (5) selective outcome reporting, and (6) other sources of bias. 

Observational studies: Quality will be assessed using the Newcastle-Ottawa Scale 

(NOS) [25]. Nine stars NOS for observational cohort studies will be applied. Each study 

will be evaluated on a 9-point scale in the domains of patient selection, comparability, 
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exposure and outcome. We judge observational studies with NOS score of nine or eight 

stars as low risk bias, seven or six stars as median risk of bias, and below six stars as 

high risk of bias. 

Quality of evidence 

Grading of Recommendations Assessment, Development, and Evaluation (GRADE) 

will be used to make judgments about quality of evidence for each outcome [26]. 

GRADE presents a systematic and transparent framework for clarifying questions, 

determining the outcomes of interest, summarizing the evidence that addresses a 

question, and moving from the evidence to a recommendation or decision [26]. We will 

assess the quality of evidence as high, moderate, low, or very low using GRADE 

profiler 3.6 (GRADEpro; McMaster University 2014, Hamilton, Canada) 

 

Data Analysis 

Randomized and observational studies will be analyzed separately.  

Randomized studies: A odds ratio (OR) with 95% confidence interval (CI) will be 

calculated for each study and combined using the number of patients with and without 

the outcome in exposed and non-exposed groups. 

Observational studies: An adjusted OR with 95% confidence interval will be extracted 

from each study and combined. If the adjusted OR is not provided in the text or table, 

an OR will be calculated using the number of patients with and without the outcome in 

exposed and non-exposed groups. For studies that report multiple adjusted ORs, the OR 

adjusted for the greatest number of variables will be used in this meta-analysis.  

Primary and secondary outcomes will be pooled with recorded data. Heterogeneity will 

be assessed with Q statistic and Higgens I2 test. Q statistic (P ≥ 0.1) and I2-statistic (I2

＜30%) will be regarded as low heterogeneity [27]. Chi-square test will be used to 

combine data with 95% CI. A fixed model will be taken for data combination with low 

heterogeneity. Elsewise, a random effect model will be used. A two-tailed P value less 

than 0.05 will be considered as statistically significant. 
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Publication bias for the primary outcome will be assessed separately in randomized 

studies and observational studies using funnel plots and Egger’s test. 

Subgroup and Sensitivity Analyses 

1) Baseline illness severity of studied patients 

2) Antiplatelet drug 

3) Timing of antiplatelet therapy 

4) Combined anticoagulation therapy 

5) Study centers 

6) Original effect size 

All statistical analyses will be performed in RStudio (Version 1.1.463). 

Reporting of Results 

Results will be reported according to the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) (http://www.prisma-statement.org)[25]. 
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