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1. Low-dose aspirin for early COVID-19

During the ongoing COVID-19 pandemic caused by SARS-CoV 
-2 virus, the vast majority of patients have a mild to moderate 
illness that does not necessitate hospitalization and are appro
priately treated in an ambulatory setting. Optimization of the 
outpatient treatment can potentially reduce viral spread and 
in hospitals reaching full capacity. Steroids, and tocilizumab 
have been demonstrated to improve outcomes in hospitalized 
patients with severe disease in the RECOVERY trial. However, 
an effective treatment for outpatients with mild to moderate 
disease has remained elusive, and no drug has been demon
strated to be effective in ambulatory setting. The COLCORONA 
study showed some benefit of colchicine in terms of reducing 
hospitalization [1], but a significant amount of gastrointestinal 
side effects can be induced by colchicine knowing that COVID- 
19 is also associated with these side effects [2].

A number of hemostatic and inflammatory changes have 
been observed in mild COVID-19 that offer a therapeutic tar
get. Necropsies of COVID-19 patients have revealed inflamma
tory microvascular thrombi containing neutrophils, platelets, 
and neutrophil extracellular traps (NETs) in the pulmonary, 
hepatic, renal, and cardiac microvasculature as the hallmark 
of severe COVID-19 disease and the underlying cause of multi- 
organ failure [3–5]. Adults with mild to moderate disease also 
exhibit an increase in plasma D-dimer levels indicative of 
microvascular thrombosis [6]. Furthermore, thrombotic micro
angiopathy has been reported in children even when rela
tively asymptomatic [7]. Progression of pulmonary 
microvascular thrombosis causes ventilation-perfusion mis
match and leads to hypoxia [8]. Additionally, microvascular 
thrombosis in the heart and kidneys causes ischemia reperfu
sion injury and leads to organ dysfunction and failure [3]. 
Therefore, targeting thromboinflammation in outpatients 
with mild or moderate COVID-19 can potentially reduce pro
gression of the disease and improve outcomes

In the pathogenesis of this thromboinflammatory state, 
platelets have emerged as key effector cells, evidenced by 
first, platelet aggregation, adhesion, and spreading; 
and second, increased surface expression of P-selectin on the 
platelets with circulating platelet-monocyte, platelet- 

neutrophil, and platelet-T cell aggregates [3,9–11]. Platelet 
activation in COVID-19 is induced by endothelial damage 
[9,12]. Thromboxane A2, is generated by and modulates the 
functions of platelets and endothelial cells in a paracrine man
ner via the thromboxane prostanoid receptor (TPr) [13]. 
Thromboxane A2 also stimulates P-selectin expression in pla
telets, and P-selectin plays a critical role in the initial adhesion 
and rolling of platelets and leukocytes to areas of injury and 
inflammation [14,15]. Thromboxane levels in the plasma and 
in the bronchoalveolar lavage fluid are markedly increased in 
COVID-19 [9,16]. Thus, use of aspirin to inhibit synthesis of 
thromboxane A2 has been proposed for early treatment of 
COVID-19 [17] [see Figure 1].

Aspirin has anti-inflammatory, analgesic, antipyretic, antith
rombotic effects, and antiviral properties against RNA viruses 
[18,19]. Several pharmacological effects of aspirin have been 
postulated to have clinical applications in the modulation of 
inflammatory pathways, thrombosis, and viral infectivity. Low- 
dose aspirin has pleiotropic effects with potential benefits 
especially early in the course of COVID-19 illness. First, irrever
sible inhibition COX-1 enzyme inhibits the synthesis of throm
boxane A2 in platelets and leads to potent anti-thrombotic 
action. Second, acetylation of COX-2 enzyme leads to synth
esis of resolvins, the anti-inflammatory lipid mediators that 
promote resolution of inflammation induced by tissue damage 
and cytokines in COVID-19 [20]. Third, low-dose aspirin stimu
lates 15-epi-lipoxin A4 synthesis thereby dampening leuko
cyte/endothelial cell interaction and leukocyte migration [21]. 
Aspirin may not be sufficient as an anti-thrombotic in hospi
talized patients with moderate to severe COVID-19 when 
anticoagulation with heparin is recommended with optional 
addition of aspirin as an anti-platelet agent. Low-dose aspirin 
stimulates the endogenous production of anti-inflammatory 
and proresolving mediators termed aspirin triggered specia
lized pro-resolving mediators (AT-SPMs), such as aspirin- 
triggered resolvins (AT-RvDs) and lipoxins (AT-LXs). 
Additionally, low-dose aspirin stimulates 15-epi-lipoxin A4 

synthesis thereby dampening leukocyte/endothelial cell inter
action, leukocyte migration, and leukocyte mediated inflam
mation [21].
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Aspirin is currently being tested in randomized placebo- 
controlled clinical trials in outpatients with COVID-19. These 
trials include the ACTIV-4 trial sponsored by the National 
Institutes of Health, USA, and the ACTCOVID19 trial sponsored 
by the Population Health Research Institute, Canada. Aspirin is 
also one of the latest drugs to be studied in the RECOVERY 
trial in hospitalized patients with COVID-19.

Aspirin has been shown to be associated with a lower 
cumulative incidence of in-hospital mortality in patients with 
COVID-19 [22,23]. A retrospective, observational cohort study 
by Chow et al. revealed that daily low-dose aspirin could have 
lung-protective effects and lower the likelihood of being 
admitted to the ICU or be placed on a mechanical ventilator 
by more than 40%[24]. Additionally, it could also cut the risk of 
dying from the disease by almost 50%[24]. However, this study 
was limited by treatment bias, as about one quarter of these 
patients were on daily low-dose aspirin a week before hospital 
admission, or within 24 hours of admission to manage their 
cardiovascular disease. While other studies reported similar 
findings [23], it has been speculated that low-dose aspirin 
may not reach effective concentrations to inhibit the virus, 
rendering viral duration unaffected.

More recently, Merzon et al. compared the infection rate 
and recovery of 10,477 patients, and showed that aspirin 
reduces the risk of COVID-19 infection by 29%[25]. About 
16% of patients who tested negative for SARS-CoV-2 infection 
were taking aspirin while only about 11% of subjects who 
tested positive were taking aspirin. Moreover, those on aspirin 
who contracted the disease were faster to recover (19.8 ± 7.8 
vs. 21.9 ± 7.9 days).

In the absence of randomized controlled clinical trials, the 
best evidence for early use of aspirin comes from a recently 
reported large retrospective study by Osborne et al. [26] ana
lyzing outcomes in American veterans with COVID-19. In this 
study, 6,300 COVID-19 positive American Veterans with preex
isting aspirin prescription were compared with 6,300 COVID- 
19 positive patients matched via propensity scores but not 
taking aspirin. Aspirin use was associated with a statistically 
and clinically significant decrease in overall mortality of over 
50% at 15 days and 30 days, cutting the odds of mortality by 
more than half. This study supports the use of aspirin for 
primary prevention. This is especially applicable to close con
tacts of COVID-19 patients including family members and 
health-care workers.

2. Expert opinion

The studies examining aspirin in COVID-19 have not used 
high-dose aspirin which has potent antipyretic and anti- 
inflammatory effects. High-dose aspirin can be potentially 
detrimental in COVID-19 patients. First, aspirin in doses of 
160 mg per day and above inhibit COX-2 in endothelial cells 
and inhibit synthesis of prostacyclin [27], further aggravating 
endothelial dysfunction, a hallmark of COVID-19. Second, 
aspirin dose of 81 mg per day but not higher is most effective 
in stimulating synthesis of resolvins [20], the potent anti- 
inflammatory lipids that could prevent or mitigate the long 
COVID syndrome. Third, gastrointestinal toxicity by high-dose 
aspirin could promote risk of bleeding especially in patients 
receiving anticoagulants.

Figure 1. Potential role of early aspirin in reducing incidence of thromboinflammation. Created with Biorender.com.
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The impact of low-dose aspirin administered during acute 
illness on subsequent resolution of inflammation and thereby 
the incidence and severity of long COVID merits further inves
tigation. Evidence for various therapies with immunomodula
tory and anti-inflammatory properties in COVID-19 continues 
to rapidly evolve [28,29]. Even as data from ongoing rando
mized controlled clinical trials is awaited, there is clearly an 
urgent, unmet medical need for a drug that can reduce the 
progression of early COVID-19. Such a drug can potentially 
have profound benefits for patients especially in developing 
countries facing shortage of hospital beds, oxygen, and venti
lators. Aspirin is a very commonly used, inexpensive, over-the- 
counter medication that is readily available all over the world. 
Although low-dose can increase the risk of bleeding due to 
alteration of hemostasis, it is generally safe when taken by 
adults without a bleeding tendency or risk of hemorrhage [30]. 
If these findings are confirmed in the randomized controlled 
trials mentioned earlier, the World Health Organization (WHO) 
should urgently convene an international panel of experts to 
conduct a risk-benefit analysis of aspirin based on available 
evidence, and to determine if an interim analysis of ongoing 
clinical trials is needed to provide guidance for or against use 
of aspirin. Rapid deployment of early aspirin can potentially 
reduce the burden of disease for the patients and the health- 
care system, although this needs to be further confirmed in 
randomized-controlled trials.
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