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Globally, there have been close to 130 million reported cases
of coronavirus disease 2019 (COVID-19) as of 2nd April
2021, with 2.8 million deaths documented [1]. In order
to reduce the risk of mortality associated with COVID-
19, several drugs have been repurposed for its treatment.
However, a drug with widespread availability around the
globe is particularly desirable to be repurposed for the treat-
ment of COVID-19, since it could be immediately trialed in
large-scale studies, and immediate access could be guaran-
teed shall the drug is proven effective to reduce the risk of
COVID-19 associated deaths. One of the first drugs to be
introduced for routine usage in the medical field - aspirin
(also known as acetylsalicylic acid), is still one of the most
widely used medications, with an estimated 50-120 bil-
lion pills consumed each year [2]. In addition, it is one of
the most researched drugs in the world, with an estimated
700-1000 clinical trials conducted annually [3].

A recent appraisal of evidence on the potential effects
of aspirin in the context of COVID-19 suggests that aspirin
deserves to be tested in patient population with COVID-19,
based on the improved survival observed with the use of
aspirin among patients with different types of infections,
characterized by overactivation of the inflammation cascade
and enhanced platelet reactivity [4]. Interestingly, thrombo-
inflammation, which is a term coined to illustrate the coor-
dinated activation of the inflammatory and thrombotic
responses, is a major cause of morbidity and mortality in
patients with COVID-19 [5]. Indeed, aspirin had been previ-
ously reported to reduce the risk of acute respiratory distress
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syndrome [6] and its associated mortality [7] in the critically
ill non-COVID-19 population, which also happens to be the
major complication that arises from thrombo-inflammatory
responses in severe cases of COVID-19 with accompanied
high mortality rate [8].

While it seems reasonable for aspirin or even antiplate-
let agents as a whole to be repurposed for the treatment of
COVID-19, the retrospective cohort study by Ho and col-
leagues [9] failed to demonstrate an association between the
use of antiplatelets and improvement in clinical outcomes
in patients with COVID-19. The aforementioned study [9]
enrolled only patients with COVID-19 from the United
States, whereas several studies from different parts of the
world have since explored the association between the use of
antiplatelets and clinical outcomes in patients with COVID-
19. Thus, we performed a meta-analysis of the available
studies to explore the overall effect of the use of antiplatelets
in patients with COVID-19.

We performed a systematic literature search in electronic
databases including PubMed, Google Scholar, Scopus, and
preprint servers (medRxiv, Research Square, SSRN) with
no language restriction for eligible studies published up to
February 15, 2021. The search strategy was built based on
the following keywords and their MeSH terms: “COVID-
197, “SARS-CoV-2”, “antiplatelet”, “aspirin”, and “acetyl-
salicylic acid”. Two investigators (CSK and SSH) indepen-
dently performed literature screening to identify eligible
studies. The reference lists of relevant articles were also
hand-searched for additional studies. Studies eligible for
inclusion were studies with any design that investigated the
preadmission/pre-diagnosis or ongoing use of antiplatelet on
the risk of a fatal course of COVID-19 and reported adjusted
measures of association. We excluded editorials or narra-
tive reviews without original data. In addition, studies that
provided no adjusted estimation were also excluded. The
quality of observational studies was evaluated using the
Newcastle-Ottawa Scale [10], with a score of > 7 indicating
high quality.
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Fig. 1 Forest plot showing the pooled odds ratio (OR) or hazard ratio (HR) of mortality of patients with COVID-19 treated with antiplatelets

versus no antiplatelets (a) and with aspirin versus no aspirin (b, ¢)

The outcome of interest was the development of a fatal
course of COVID-19. Each included trial was independently
evaluated by two investigators (CSK and SSH) who extracted
the study characteristics. Data collected included authors,
study design, country, patients’ age, the total number of
included patients, mortality outcomes, adjusted mortality
estimates, and covariates. The disagreement between the two
investigators related to the inclusion of studies, extraction of
data, and quality appraisal of included studies was resolved

through mutual discussions. Adjusted odds ratios or relative
risks and the corresponding 95 % confidence intervals (CIs)
from included studies were pooled using a random-effects
model to produce pooled odds ratio and 95 % confidence
interval. We examined the heterogeneity between studies
using the I statistics with 50 %, and using the X2 test with
P <0.10, as the thresholds for statistically significant het-
erogeneity. All analyses were performed using Meta XL,
version 5.3 (EpiGear International, Queensland, Australia).
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Our literature search yielded 483 unique abstracts. After
y q
o o © deduplication and application of the eligibility criteria,
O L2 o0 oy : eighteen relevant articles were shortlisted for inclusion
E S g, s8¢ £ 15} K . . .
~E%2E2EZ sfZza  E £ through full-text examination. Of these, six studies were
BEE® ST EEEE24A, 2938 excluded since they reported no adjusted measures of asso-
© o g = _8 5 =] g“vv=2 =gt y rep d)
;; ;é 2 § e "g < § gg g §% gg ciation. Eventually, 12 studies [9, 11-21] were included
s 88 583 é $829 8 sEB 8 for this meta-analysis; 6 studies [9, 17-21] investigated the
BwES & HEE S EDE0T wOB8 o i i . .
< < < effect of antiplatelets, and 6 studies [11-16] investigated the
© effect of aspirin alone. Study characteristics are depicted in
§ é é Table 1. Across the 6 studies [11-16] which investigated
5 = S S the effect of antiplatelets in patients with COVID-19, all
E 5@ % Sl % _ § _ [9, 17, 19-21] but one studies [18] were retrospective in
%’,E ‘le ] QI‘I & Qlé S design, with one multicentered study [19] and four database
< o< o T reviews [17, 18, 20, 21]; the remaining one study [18] was a
prospective multicentered study. On the other hand, all the
ko) ) 6 studies [11-16] that investigated the effect of aspirin in
o) g P
- o0 . . . . .
=} - patients with COVID-19 were retrospective in nature, with
ERES & = two multicentered studies [12, 15], two single-centered stud-
! =~ S) g
g o Z § < é ies [11, 16], and two database reviews [13, 14]. The included
Q =~ . . . . .
Z 2 £ls Z A studies were originated from the United Kingdom [17, 18],
2 '% the United States [9, 12-15, 21], Italy [19], Germany [20],
§ - ;5 and China [11, 16], and they are deemed moderate-to-high
% ¥ e E quality with Newcastle-Ottawa Scale ranging from 6 to 8
g8 |a & S (Table 1).
S = = . . .
E % % < % % The meta-analysis of 5 studies [9, 17-20] which reported
gl Z — “  the effect measures in odds ratio/relative risk revealed no
S ) E significant difference in the odds for the development of a
.,ln'-, B g' S k> E % fatal course of COVID-19 between antiplatelet users and
_ - %’ l‘é :T/ 5 % g 3|2 non-antiplatelet users (Fig. 1a; pooled odds ratio=0.81;
0 AT S £ | £ 95% confidence interval 0.54—1.23). The remaining one
| < = < g [} g
) % g g g .Tgl g g % a study [21] which reported the effect measure in hazard
R < Z < Z % ratio (and thus unable to be included in the meta-analy-
£ sis) reported consistent findings with the meta-analysis in
= P g y
—  which no significant difference in the risk for the develop-
Nel =
5 5 Q §  ment of a fatal course of COVID-19 between the two groups
O 0 [ . .
© N ™ é (hazard ratio = 1.03; 95 % confidence interval 0.72—1.47).
& & o S\ However, we observed a significantly reduced risk of a fatal
< < < S course of COVID-19 with the use of aspirin in patients with
o o 5] . o . .
3 E = 5 Z E g2  COVID-19 relative to non-use of aspirin (Fig. 1b; pooled
é 5 é ) é ] g odds ratio=0.50; 95 % confidence interval 0.32-0.77 and
é % é % é % 2z Fig. lc; pooled hazard ratio=0.50; 95 % confidence interval
Q 5% o R-1 . . . . .
~ ~ ~ = 0.36-0.69). These preliminary findings with the use of aspi-
z p y g P
g rin in patients with COVID-19 suggest aspirin to be poten-
§ g S tially therapeutic in this patient population and support the
2 7 7] E intention for its repurposing. Although antiplatelet agents
< el kel . . .
E g 8 % have systemic antithrombotic effects, the fact that the use
o} 5 5 ©  of aspirin was associated with mortality benefits, but not
S = % antiplatelet agents as a whole, may be related to aspirin’s
Q = . . .. .
E (3 = £ antiviral effects and anti-inflammatory effects, which are not
g 5 = 5 8  found in other antiplatelet agents [4]. Nevertheless, the stud-
2 . . .
= S = = ﬁ ies included in our meta-analysis are mostly of retrospec-
2 5 e S =5 § tive design, and thus generalizability of the findings may
e a = == G be limited. There were at least seven ongoing randomized

@ Springer



Use of antiplatelet drugs and the risk of mortality in patients with COVID-19: a meta-analysis 129

controlled trials (Table S1) investigating the mortality out-
comes with the use of antiplatelets as standalone or com-
bination therapy in patients with COVID-19 which could
clarify their potential risks and benefits in this patient
population.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11239-021-02436-0.
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