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Abstract
Several studies reported that aspirin can potentially help prevent infection and serious complications of coronavirus disease (COVID-
19), but no study has elucidated a definitive association between aspirin andCOVID-19. This study aims to investigate the association
between aspirin and COVID-19.
This case-control study used demographic, clinical, and health screening laboratory test data collected from the National Health

Insurance Service database. Patients who tested positive for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection until June 4, 2020, were matched with control patients using propensity score matching according to their SARS-CoV-2
status, the composite of complications, and death. The composite of complications included intensive care unit admission, use of
vasopressors, high-flow oxygen therapy, renal replacement therapy, extracorporeal membrane oxygenation, and death. Exposure to
aspirin was defined as having a prescription for aspirin for more than 14days, including the index date. After matching, multivariable-
adjusted conditional logistic regression analysis was performed. To confirm the robustness of this study, we used 2 study groups, 3
propensity score matching methods, and 3 models for conditional logistic regression analyses.
The crude odds ratio and 95% confidence interval for SARS-CoV-2 infection between the groups without and with exposure to

aspirin were 1.21 (1.04–1.41), but the adjusted odds ratios (95% confidence interval) were not significant. There was no association
between aspirin exposure and COVID-19 status. Multiple statistical analyses, including subgroup analysis, revealed consistent
results. Furthermore, the results of analysis for complications and death were not significant. Aspirin exposure was not associated
with COVID-19-related complications and mortality in COVID-19 patients.
In this nationwide population-based case-control study, aspirin use was not associated with SARS-CoV-2 infection or related

complications. With several ongoing randomized controlled trials of aspirin in COVID-19 patients, more studies would be able to
confirm the effectiveness of aspirin in COVID-19.

Abbreviations: CCI = Charlson Comorbidity Index, CI = confidence interval, COVID-19 = coronavirus disease, KCDC = Korea
Centers for Disease Control and Prevention, NHIS = National Health Insurance Service, NSAIDs = nonsteroidal anti-inflammatory
drugs, OR = odds ratio, PSM = propensity score matching, SMD = standardized mean difference, WHO = World Health
Organization.
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1. Introduction

On March 11, 2020, the World Health Organization (WHO)
declared the current coronavirus disease (COVID-19) outbreak
as a pandemic. As of February 5, 2021, a total of 103,989,900
cases have been confirmed worldwide, with 2,260,259 deaths,
according to the WHO.[1] The commonest clinical features of
COVID-19 include fever, respiratory symptoms, and myalgia;
however, severe symptoms, with lung and systematic inflam-
mation, can result in diffuse alveolar damage, multiple
organ dysfunction, and mortality.[2,3] In addition, the main
pathological features of COVID-19 include virus-mediated
damage, primarily in the respiratory tract and multiple
organs, activation of the immune response following the
release of pro-inflammatory cytokines, overactivation of the
coagulation cascade, and platelet aggregation that can lead to
thrombosis.[4,5]

Since it was first synthesized in 1898, aspirin has been widely
used to treat and prevent various human diseases, including
cardiovascular diseases. As a nonselective cyclooxygenase
inhibitor, aspirin can block prostaglandin and thromboxane
secretion.[6] Consequently, aspirin has anti-inflammatory, anal-
gesic, antipyretic, and antithrombotic effects.[7] Along with its
effects in reducing inflammation and platelet aggregation, it has
been proposed that aspirin inhibits the viral replication of DNA
and RNA viruses, although the exact mechanism remains
unclear.[8] Systematic inflammation and thrombotic complica-
tions commonly occur in COVID-19 patients;[9] theoretically,
aspirin use might facilitate the prevention of COVID-19 and its
serious complications. Thus, the need for research on the
prophylactic or therapeutic effects of aspirin on COVID-19 has
been highlighted.[7,10]

Chow et al[11] reported that hospitalized COVID-19 patients,
who received low-dose aspirin daily for protection against
cardiovascular diseases, had a significantly lower risk of
complications and mortality, compared with those who did
not receive this medication. On the other hand, Yuan et al[12]

reported that the use of low-dose aspirin was unassociated with
the clinical outcome of COVID-19 patients with coronary artery
disease. The prophylactic use of aspirin is controversial and the
related studies are limited. Therefore, this study aims to
investigate the association between aspirin and COVID-19 using
South Korea’s nationwide healthcare database that comprises
information on all severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2)-positive patients in the region.
2. Methods

2.1. Data source

This case-control study used data derived from the National
Health Insurance Service (NHIS) database that was linked with
the health screening program and the Korea Centers for Disease
Control and Prevention (KCDC) databases. Generally, the NHIS
database contains demographic data (age, sex, residential area,
and income level), clinical data (medical visits, diagnosis, and
treatment), and health screening data, including laboratory test
results, between 2015 and 2018.[13,14] The KCDC database
provides laboratory confirmation for individuals tested for the
SARS-CoV-2 infection.[15] The detailed codes for diseases and
treatments in this study are available in Supplementary Table 1,
http://links.lww.com/MD2/A285.
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2.2. Study population

The flow of information regarding the study participants’ is
described in Figure 1. The study included 11,629 individuals who
were all tested positive for COVID-19 with the diagnostic codes
B342, B972, U071, and U072, until June 4, 2020. The laboratory
diagnosis of SARS-CoV-2 infection in Korea was based on the
KCDC and WHO guidelines, which recommended polymerase
chain reaction amplification of the viral E gene as a screening test
and amplification of the RdRp region of the orf1b gene as a
confirmatory test.[16] We excluded 4406 patients who were
younger than 20years or whose demographic data were
unavailable and 3398 patients with missing health screening
data. Overall, 3825 patients had no missing values (designated as
group 1), whereas 7223 patients had missing values for health
screening only (designated as group 2). To confirm the robustness
of this study and minimize selection bias, we used these 2 groups
as the study populations.

2.3. Study outcomes

We evaluated 3 indices (SARS-CoV-2 infection status, composite
of complications, and death) to investigate the association
between aspirin and COVID-19 and its related complications.[17–
19] The composite of complications included intensive care unit
admission; use of vasopressors, high-flow oxygen therapy, renal
replacement therapy, extracorporeal membrane oxygenation,
and mortality. Among patients with COVID-19, those included
in the analysis for complications and death were 339 and 128 in
group 1, and 530 and 210 in group 2.
2.4. Exposure to aspirin

As this study used a population-based NHIS database, the date of
the SARS-CoV-2 test for individuals was set as the index date.
Exposure to aspirin was defined as having a prescription for
aspirin for more than 14days, including the index date.
2.5. Covariates

With regard to the residential area, the patients were classified
under Daegu and Gyeongbuk, Seoul and Gyeonggi, or other
areas, due to the uneven distribution of the COVID-19 outbreak
in Korea.[20] According to income levels, participants were
classified into quantiles. The history of underlying diseases was
determined based on the International Classification of Diseases,
10th Revision diagnosis codes. The comorbidities included
diabetes, hypertension, dyslipidemia, cardiovascular disease,
lung disease, liver disease, cancer, end-stage renal disease with
dialysis, and immunocompromised status. The Charlson Co-
morbidity Index (CCI) for measuring the total comorbidity
burden was calculated and patients were further grouped based
on a CCI score of 0, 1, 2, and ≥3.[21]

Findings from the last health screening, which included the
body mass index, systolic blood pressure, diastolic blood
pressure, hemoglobin, fasting glucose, aspartic acid transami-
nase, alanine transaminase, gamma glutamyl transpeptidase,
cholesterol, triglyceride, high-density lipoprotein cholesterol, and
estimated glomerular filtration rate, for individual patients were
used. Laboratory tests were performed on blood samples
collected after fasting for at least 8hours. The body mass index
was calculated as the weight in kilograms divided by height in
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Figure 1. The flow of the case-control study.

Son et al. Medicine (2021) 100:30 www.md-journal.com
meters squared, whereas the estimated glomerular filtration rate
was estimated using the Chronic Kidney Disease Epidemiology
Collaboration equation for creatinine.[22] Information about
smoking status was obtained using the health screening
questionnaires, and patients were categorized as nonsmoker,
ex-smoker, or current smoker.
2.6. Statistical analysis

The baseline characteristics are presented as mean with standard
deviation for continuous variables and number with percentage
(%) for categorical variables. Comparisons between cases and
controls were performed using the Student t tests for continuous
variables and the x2 or Fisher exact tests for categorical variables.
To reduce the bias introduced by confounding variables and to
mimic the analysis in randomized controlled trials, we used
propensity score matching (PSM).[23] Furthermore, to ensure the
robustness of the results of this case-control study, we used 3
PSM methods and 3 logistic regression analysis models. For
groups 1 and 2, we matched the cases and controls using PSM by
sex, age with 10-yearly intervals, residential area, and income
level (PSM 1); further matched by underlying diseases (PSM 2);
and health screening findings (PSM 3). The matching was exact
3

by sex, and nearest-neighbor matching was performed for other
variables, with a caliper of 0.1 in propensity scores. Based on
SARS-CoV-2 status, case patients (positive) and control patients
(negative) were matched with a ratio of 1:2. With 2 indices,
including the composite of complications and death, a 1:1 case
and control matching was performed in the same manner as
described earlier. The standardized mean differences (SMD)
between the cases and controls from before to after PSM are
shown in Supplementary Figures 1–3, http://links.lww.com/
MD2/A282, http://links.lww.com/MD2/A283, http://links.lww.
com/MD2/A284. The SMD is most commonly used to investigate
the balance in the distribution of confounding variables between
the 2 groups. The SMD less than 0.1 can be considered a sign of
balance.[24] Following the case-control matching, the odds ratio
(OR) and 95% confidence interval (95% CI) were calculated
using conditional logistic regression analysis. In cases matched by
sex, age, residential area, and income level, we performed
multivariable-adjusted conditional logistic regression analysis for
outcomes with adjustments for the presence of diabetes,
hypertension, dyslipidemia, cardiovascular disease, lung disease,
liver disease, cancer, immunocompromised status, end-stage
renal disease with dialysis, and CCI in groups 1 and 2 (model 1).
For group 1, further adjustments were also performed for the

http://links.lww.com/MD2/A282
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Figure 2. Subgroup analysis according to sex and age (groups 1 and 2). aOR=adjusted odds ratio, CI=confidence interval. Group 1, adjusted for comorbidities,
the Charlson Comorbidity Index, and health-screening findings. Group 2, adjusted for comorbidities and the Charlson Comorbidity Index.
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findings from health screening data (model 2). In cases matched
by PSM 2, adjustment was performed for health screening
findings for group 1 (model 3). In summary, we used 2 study
groups, 3 PSM methods, and 3 models in the logistic regression
analysis. Furthermore, a subgroup analysis of COVID-19
patients according to sex (male and female) and age (≥50years
and <50years) was performed to evaluate the risk stratification.
Statistical analyses were performed using SAS version 9.4
software (SAS Institute Inc, Cary, NC) and a P value <.05
was considered statistically significant.
2.7. Ethical considerations

This study was approved and the requirement of informed
consent was waived by the Institutional Review Board of the
Gwangju Institute of Science and Technology (20200630-EX-
02–02) as all of the data used in the study were anonymized for
protecting the confidentiality of personal information. This study
was performed in accordance with the Declaration of Helsinki,
1964 and its later amendments.
3. Results

3.1. Baseline characteristics of study population

After matching by SARS-CoV-2 status, the numbers of cases and
controls were 3825 and 7650 in group 1, and 7223 and 14,446 in
group 2. The baseline characteristics are presented in Table 1 and
Supplementary Table 2, http://links.lww.com/MD2/A286. There
was no significant intergroup difference in sex, age, residential
area, and income level due to matching. Both underlying diseases
and a high CCI score were more frequent in cases than in
controls. Laboratory findings from health screening were
significantly different between cases and controls, except for
aspartic acid transaminase, alanine transaminase, total choles-
terol, and HDL-C, in group 1. Moreover, the rates of
complication were significantly higher in cases than in controls
of both groups (P< .001).
4

After matching for complications and mortality, the baseline
characteristics are presented in Supplementary Tables 3, http://
links.lww.com/MD2/A287 and 4, http://links.lww.com/MD2/
A288. Overall, there were no significant differences in sex, age,
residential area, and income level between cases and controls.
However, the cases had a higher number of underlying diseases
and a higher CCI score than the control patients.
3.2. Association between exposure to aspirin and
COVID-19

The results of the logistic regression analysis of COVID-19 are
shown in Table 2. In group 1, the crude OR (95% CI) for
COVID-19 between the non-exposure and exposure to aspirin
groups was 1.21 (1.04–1.41). After adjustment of models 1 and
2, the ORs (95% CI) were not significant (1.08 [0.92–1.27] and
1.11 [0.94–1.30]). Furthermore, this trend was observed when
the PSM 2 and 3 methods were applied. In group 2, the crude OR
(95% CI) for COVID-19 was significant, but the adjusted OR
(95% CI) was not significant. Following the implementation of
the PSM2methods in the logistic regression analysis, the adjusted
OR (95% CI) was insignificant.
3.3. Subgroup analysis according to sex and age for
aspirin and COVID-19

Using the PSM 1 method, subgroup analysis by sex and age was
performed for the risk stratification, and the results are shown in
Figure 2. All analyses for aspirin and COVID-19 were not
significant, regardless of sex or age.

3.4. Association between exposure to aspirin and
COVID-19-related complications

The results of the logistic regression analysis for complications
and death are shown in Table 3. In groups 1 and 2, the crude and
adjusted ORs (95% CI) for complications and death were not
significant.

http://links.lww.com/MD2/A286
http://links.lww.com/MD2/A287
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Table 1

Baseline characteristics according to COVID-19 (group 1).

Characteristics Case patients (n=3825) Control patients (n=7650) P_value

Sex, male, n (%) 1405 (36.7) 2810 (36.7) 1.000
Age, intervals, n (%)
20–29 yrs 193 (5.1) 386 (5.1) 1.000
30–39 yrs 353 (9.2) 706 (9.2)
40–49 yrs 659 (17.2) 1318 (17.2)
50–59 yrs 1122 (29.3) 2244 (29.3)
60–69 yrs 871 (22.8) 1742 (22.8)
70–79 yrs 430 (11.2) 860 (11.2)
≥ 80 yrs 197 (5.2) 394 (5.2)

Residential area, n (%)
Daegu and Gyeongbuk 2986 (78.1) 5972 (78.1) 1.000

Income, n (%)
First quantile (lowest) 832 (21.8) 1664 (21.8) 1.000
Second quantile 562 (14.7) 1124 (14.7)
Third quantile 704 (18.4) 1408 (18.4)
Fourth quantile 740 (19.3) 1480 (19.3)
Fifth quantile (highest) 987 (25.8) 1974 (25.8)

Underlying disease, n (%)
Diabetes 711 (18.6) 1180 (15.4) <.001
Hypertension 1458 (38.1) 2857 (37.3) .421
Dyslipidemia 2523 (66.0) 5007 (65.5) .588
Cardiovascular disease 624 (16.3) 926 (12.1) <.001
Lung disease 1869 (48.9) 3207 (41.9) <.001
Liver disease 2229 (58.3) 3754 (49.1) <.001
Cancer 328 (8.6) 560 (7.3) .018
Immunocompromised status 488 (12.8) 818 (10.7) .001
End-stage renal disease with dialysis 9 (0.2) 11 (0.1) .268
Charlson Comorbidity Index
0 1552 (40.6) 3334 (43.6) .002
1 959 (25.1) 1915 (25.0)
2 576 (15.0) 1122 (14.7)
≥ 3 738 (19.3) 1279 (16.7)

Smoking status, n (%)
Non-smoker 2971 (77.7) 5491 (71.8) <.001
Ex-smoker 577 (15.1) 1023 (13.4)
Current smoker 277 (7.2) 1136 (14.8)

Health screening finding
BMI, mean (SD), kg/m2 24.0 (3.4) 22.8 (3.4) <.001
SBP, mean (SD), mm Hg 121.5 (15.2) 122.4 (15.1) .003
DBP, mean (SD), mm Hg 74.9 (10.0) 75.3 (9.8) .04
Hemoglobin, mean (SD), g/dL 13.7 (1.6) 13.8 (1.6) .002
Fasting glucose, mean (SD), mg/dL 101.1 (28.0) 99.5 (22.7) .001
AST, mean (SD), U/L 25.3 (20.2) 25.6 (18.9) .431
ALT, mean (SD), U/L 24.3 (29.1) 24.2 (25.6) .850
GGT, mean (SD), U/L 29.9 (36.1) 32.6 (47.7) .002
Total cholesterol, mean (SD), mg/dL 195.4 (38.1) 196.4 (38.5) .186
Triglyceride, mean (SD), mg/dL 121.5 (85.3) 126.4 (93.7) .006
HDL-C, mean (SD), mg/dL 58.0 (30.3) 58.4 (23.5) .434
eGFR, mean (SD), mL/min/1.73m2 90.3 (22.4) 91.3 (23.6) .029

Complication, n (%) 346 (9.1) 84 (1.1) <.001
Death 128 (3.3) 11 (0.1) <.001
Intensive care unit admission 175 (4.6) 9 (0.1) <.001
Vasopressor use 195 (5.1) 68 (0.9) <.001
High flow oxygen therapy 194 (5.1) 2 (0.1) <.001
Renal replacement therapy 34 (0.9) 8 (0.1) <.001
Extracorporeal membrane oxygenation 34 (0.9) 8 (0.1) <.001

ALT= alanine transaminase, AST= aspartic acid transaminase, BMI=body mass index, DBP=diastolic blood pressure, eGFR= estimated glomerular filtration rate, GGT=gamma glutamyl transpeptidase, HDL-
C=high-density lipoprotein cholesterol, SBP= systolic blood pressure, SD= standard deviation.
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4. Discussion
Aspirin has both anti-inflammatory and antithrombotic effects
that are produced via the inhibition of prostaglandin and
thromboxane synthesis by the irreversible inactivation of cyclo-
5

oxygenase.[6,7] Furthermore, aspirin may inhibit virus replication
by suppressing prostaglandin E2 in the macrophages and by
upregulating type I interferon production.[25] Consequently,
aspirin can stimulate immune activity against viral infection, and

http://www.md-journal.com


Table 2

Association between exposure to aspirin and COVID-19 (groups 1 and 2).

Case patients (%) Control patients (%) Unadjusted OR (95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI)

Group 1

PSM 1 3825 (100) 7650 (100) Model 1
∗

Model 2†

Non-exposure to aspirin 3512 (91.8) 7119 (93.1) 1.00 1.00 1.00
Exposure to aspirin 313 (8.2) 531 (6.9) 1.21 (1.04–1.41) 1.08 (0.92–1.27) 1.11 (0.94–1.30)

PSM 2 3825 (100) 7650 (100) Model 3‡

Non-exposure to aspirin 3512 (91.8) 7033 (91.9) 1.00 1.00
Exposure to aspirin 313 (8.2) 617 (8.1) 1.20 (0.87–1.20) 1.02 (0.87–1.21)

PSM 3 128 (100) 128 (100)
Non-exposure to aspirin 3512 (91.8) 7042 (92.1) 1.00
Exposure to aspirin 313 (8.2) 608 (7.9) 1.03 (0.90–1.19)

Group 2

PSM 1 7223 (100) 14,446 (100) Model 1
∗

Non-exposure to aspirin 6792 (94.0) 13,694 (94.8) 1.00 1.00
Exposure to aspirin 431 (6.0) 752 (5.2) 1.18 (1.03–1.34) 1.01 (0.88–1.16)

PSM 2 7222 (100) 14,443 (100)
Non-exposure to aspirin 6792 (94.1) 13,568 (93.9) 1.00
Exposure to aspirin 430 (5.9) 875 (6.1) 0.98 (0.85–1.12)

CI= confidence interval, OR= odds ratio, PSM= propensity score matching.
PSM 1, cases, and controls were matched using PSM by sex, age with 10-yearly intervals, residential area, and income level. PSM 2, cases and controls were matched using PSM by sex, age with 10-yearly
intervals, residential area, income level, and underlying diseases. PSM 3, cases, and controls were matched using PSM by sex, age with 10-yearly intervals, residential area, income level, underlying diseases, and
health-screening findings.
∗
Model 1, adjusted for comorbidities, and Charlson comorbidity index.

†Model 2, adjusted for comorbidities, Charlson comorbidity index, and health screening findings.
‡Model 3, adjusted for health screening findings.
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this effect has been used against a variety of viruses.[26] Therefore,
aspirin, with its 3 effects, was proposed as a reasonable
therapeutic or prophylactic candidate in COVID-19.[7] However,
virus-mediated injury to multiple organs, systematic inflamma-
tion, and platelet hyperaggregability are effects similar to those
seen in the systemic inflammatory response syndrome and
sepsis.[27,28] Earlier studies that investigated the effect of aspirin
on sepsis susceptibility and outcomes have drawn various
conclusions. For instance, in a nested cohort study, Al Harbi
et al[29] found that aspirin use in intensive care unit patients was
associated with increased rates of severe sepsis. In addition,
Wiewel et al[30] performed a prospective cohort study with 972
Table 3

Association between exposure to aspirin and COVID-19 related com

Case patients (%) Control patients (%)

Group 1

Complication 339 (100) 339 (100)
Non-exposure to aspirin 262 (77.3) 281 (82.9)
Exposure to aspirin 77 (22.7) 58 (17.1)

Death 128 (100) 128 (100)
Non-exposure to aspirin 91 (71.1) 97 (75.8)
Exposure to aspirin 37 (28.9) 31 (24.2)

Group 2

Complication 530 (100) 530 (100)
Nonexposure to aspirin 418 (78.9) 433 (81.7)
Exposure to aspirin 112 (21.1) 97 (18.3)

Death 210 (100) 210 (100)
Non-exposure to aspirin 152 (72.4) 156 (74.3)
Exposure to aspirin 58 (27.6) 54 (25.7)

CI= confidence interval, OR= odds ratio.
∗
Model 1, adjusted for comorbidities, and Charlson comorbidity index.

†Model 2, adjusted for comorbidities, Charlson comorbidity index, and health screening findings.

6

intensive care unit patients and reported that prior antiplatelet
therapy was not associated with the severity and mortality of
sepsis. Hsu et al[31] reported that the baseline aspirin use was not
associated with rates of sepsis in a prospective cohort study. From
the AspiriN To Inhibit SEPSIS randomized controlled trial, daily
aspirin treatment did not reduce deaths due to sepsis in
community-dwelling older adults.[32] Our findings were consis-
tent with the indirect evidence from these previous sepsis-related
studies.
The exact mechanism that provides an explanation of these

results has not been elucidated, but several possible rationales can
be suggested. First, aspirin could induce various deleterious
plications (groups 1 and 2).

Unadjusted OR (95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI)

Model 1
∗

Model 2†

1.00 1.00 1.00
1.48 (0.99–2.20) 1.06 (0.66–1.69) 1.07 (0.65–1.75)

1.00 1.00 1.00
1.26 (0.73–2.18) 0.92 (0.46–1.84) 0.76 (0.34–1.71)

Model 1
∗

1.00 1.00 –

1.21 (0.88–1.64) 0.91 (0.64–1.29) –

1.00 1.00 –

1.10 (0.72–1.66) 0.89 (0.53–1.47) –
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effects in critically ill patients. As an antithrombotic drug, aspirin
depresses platelet inhibition through the interaction of inflam-
matory mediators with immune cells and modulates the adverse
effects associated with inflammatory reactions.[33] Moreover,
aspirin stimulates the synthesis of nitric oxide, which inhibits the
interactions between leukocytes and endothelial cells, and
decreases neutrophil recruitment.[34] In addition, aspirin inhibits
the secretion of nuclear factor kappa-B, which is important in
immune and inflammatory responses.[35] The lack of an
advantageous effect of aspirin on COVID-19 and its complica-
tions may be a reflection of the interaction of these various
pathways. Second, the use of nonsteroidal anti-inflammatory
drugs (NSAIDs), including aspirin, in COVID-19 patients is a
controversial issue. Previous reports suggested a possibly
increased risk of poor outcomes with NSAID use in COVID-
19 patients.[19,36] Furthermore, experimental data showed that
NSAIDs can alter the intrinsic functions of neutrophils and
negatively affect the inflammatory pathways.[37] From this
perspective, aspirin neutralizes its harmful effects to some extent
due to the additional effects of inhibiting thrombosis and viral
replication, compared with other NSAIDs.
Chow et al[11] reported that hospitalized COVID-19 patients

on daily low-dose aspirin therapy had a significantly better
prognosis than patients who did not receive daily low-dose
aspirin. However, the abovementioned study focused on a limited
number of COVID-19 inpatients, among whom approximately
30% to 50% had complications. There were no significant
differences in overt thrombosis events between aspirin users and
nonusers despite their COVID-19 status. In comparison with that
study, our study has several strengths. In this case-control study,
we used data (demographic, clinical, and health-screening
information) from the NHIS database, which comprises
information from a sufficiently large population and multiple
variables to evaluate clinically important issues. The NHIS is a
universal single-paying healthcare provider that covers all
insurance claims and, therefore, the database contained infor-
mation on both inpatients and outpatients.[13,14] In addition,
research using claims data has the advantage of being able to
proceed quickly even in the restricted environment due to the
COVID-19 pandemic. Our results were consistent with the
results of various statistical analyses from 2 different study
groups, indicating that there was no association between aspirin
exposure and COVID-19 and the related complications.
To minimize the risk of complications and mortality with

COVID-19, several drugs have been repurposed for use in
COVID-19 treatment.[38,39] Determining the usefulness of the
available drugs in COVID-19 treatment is advantageous because
these drugs could be promptly evaluated in large-scale studies to
provide an opportunity to reduce the risk of complications and
death from COVID-19.[40] Accordingly, there are at least
7 ongoing randomized controlled trials (NCT04445623,
NCT04410328, NCT04365309, NCT04324463,
NCT04381936, NCT04333407, and NCT04703608) that are
investigating the use of aspirin or antiplatelet drugs to mitigate of
the risk of complications and deaths in patients with COVID-19.
Along with the results of our study, these ongoing studies can
clarify the potential benefits and risks of the specified drugs in
COVID-19 patients.
However, there are limitations of this study that should be

acknowledged. First, there could have been discrepancies
between the actual therapeutic practices and those reported in
insurance claims. To ensure the robustness of results in this study,
7

we used widely accepted definitions of the clinical outcomes as
well as covariates from previous studies.[17–19] Second, the date of
exposure to aspirin could have been misclassified. Accordingly,
we used various statistical methods, and our findings were
consistent from before to after the adjustment. Third, despite the
implementation of multiple statistical methods, we could not
eliminate the residual confounding by unmeasurable factors,
which is an inherent limitation of observational studies.
In this nationwide population-based case-control study,

exposure to aspirin was unassociated with COVID-19 or its
related complications. As several randomized controlled trials of
aspirin in COVID-19 patients are ongoing, findings from more
studies of aspirin and COVID-19 could possibly confirm the
effectiveness of aspirin.
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