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ABSTRACT
Objectives  To review the pathophysiology of COVID-19 
disease, potential aspirin targets on this pathogenesis and 
the potential role of aspirin in patients with COVID-19.
Design  Narrative review.
Setting  The online databases PubMed, OVID Medline and 
Cochrane Library were searched using relevant headlines 
from 1 January 2016 to 1 January 2021. International 
guidelines from relevant societies, journals and forums 
were also assessed for relevance.
Participants  Not applicable.
Results  A review of the selected literature revealed 
that clinical deterioration in COVID-19 is attributed 
to the interplay between endothelial dysfunction, 
coagulopathy and dysregulated inflammation. Aspirin 
has anti-inflammatory effects, antiplatelet aggregation, 
anticoagulant properties as well as pleiotropic effects 
on endothelial function. During the COVID-19 pandemic, 
low-dose aspirin is used effectively in secondary 
prevention of atherosclerotic cardiovascular disease, 
prevention of venous thromboembolism after total hip 
or knee replacement, prevention of pre-eclampsia and 
postdischarge treatment for multisystem inflammatory 
syndrome in children. Prehospital low-dose aspirin therapy 
may reduce the risk of intensive care unit admission 
and mechanical ventilation in hospitalised patients with 
COVID-19, whereas aspirin association with mortality is 
still debatable.
Conclusion  The authors recommend a low-dose 
aspirin regimen for primary prevention of arterial 
thromboembolism in patients aged 40–70 years who are 
at high atherosclerotic cardiovascular disease risk, or an 
intermediate risk with a risk-enhancer and have a low 
risk of bleeding. Aspirin’s protective roles in COVID-19 
associated with acute lung injury, vascular thrombosis 
without previous cardiovascular disease and mortality 
need further randomised controlled trials to establish 
causal conclusions.

INTRODUCTION
Considering the heterogenicity of COVID-19 
disease symptomatology and complications, a 
closer review of the pathogenesis of this global 
pandemic will help in a better understanding 
of this overwhelming illness and guide in 
avoiding its complications. Clinical deteriora-
tion in COVID-19 disease is attributed to the 

constellation of variable degrees of hyperin-
flammation, remarkable platelet activation, 
endothelial dysfunction, and coagulopathy.

Patients with severe/critical illness develop 
complications such as acute respiratory distress 
syndrome (ARDS), septic shock, thromboem-
bolism and/or multiple organ failure (MOF), 
including acute cardiac and kidney injury.1 
However, less information is available about 
the rate of complications in non-hospitalised 
patients with COVID-19 disease.

Of great interest, low-dose aspirin has anti-
inflammatory, antiplatelet aggregation, antico-
agulant effects as well as pleiotropic effects on 
endothelial function2; therefore, it might have 
a role in preventing COVID-19 complications. 
Also, aspirin has been shown to have antiviral 
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activity against RNA viruses in the respiratory tract such as 
influenza A virus and human rhinoviruses, but its mode of 
action is still unknown and requires further research.3

Prehospital administration of aspirin might have a role 
in preventing COVID-19 complications, especially arte-
rial thrombosis in both hospitalised and non-hospitalised 
patients. Throughout this narrative review, we will demon-
strate in detail the effects of aspirin on four aspects of 
COVID-19 disease pathogenesis and list the current interna-
tional recommendations about aspirin use in patients with 
COVID-19 disease.

METHODS
The online databases PubMed, OVID Medline and 
Cochrane Reviews Library were searched using relevant 
headlines published from 1 January 2016 to 1 January 
2021. Search queries were designed to address three 
central questions: “What is the current understanding 
of COVID-19 pathophysiology and its relationship to 
thrombus formation?”, “What research is available 
regarding COVID-19 and aspirin use?” and “What are 
the current guidelines or evidence supporting aspirin 
use for primary prevention of systemic diseases?” Only 
full-text articles available in English were included in the 
review. International guidelines from relevant societies, 
references from reviewed articles and forums were also 
assessed for relevance. Additionally, due to the nature 
of emerging evidence in the current pandemic, articles 
were identified from informal review during the drafting 
process of this article, which was deemed import for inclu-
sion. Articles were excluded due to redundant data, the 
protocol of studies, articles in unranked journals or due 
to a limited number of required references. The initial 
search identified 854 articles, of which 59 articles were 
included in this review (online supplemental material 1).

COVID-19-associated inflammation and aspirin
In most cases of COVID-19 disease, the stimulated 
immune system is capable of resolving the infection 
where it initially triggers a local immune response, 
followed by recruiting macrophages and monocytes that 
in turn release cytokines and prime adaptive T-cell and 
B-cell immune responses. Manjili et al suggest that the 
dysregulation of the inflammatory immune response, 
which is associated with severe COVID-19 disease, inhibits 
the development of protective immunity to the infection. 
They suggested that uncontrolled immune dysregula-
tion, hypercytokinemia, ‘‘cytokine storm’ or macrophage 
activation syndrome is associated with ARDS, MOF and 
mortality in certain populations (men, elderly and indi-
viduals with comorbidities).4 Autoimmune conditions 
such as antiphospholipid syndrome (APS) and multi-
system inflammatory syndrome in children (MIS-C) have 
been reported in patients with COVID-19.5 6

Cytokine storm in COVID-19 is associated with elevation 
of pro-inflammatory cytokines and chemokines. These 
cytokines include interleukin (IL)-6, IL-2, IL-7, IL-8, IL-1β, 

interferon (IFN)-γ, tumour necrosis factor-α (TNF-α), gran-
ulocyte colony-stimulating factors, chemokines including 
C-X-C motif chemokine ligand 10, C-X-C motif chemokine 
ligand 8 and chemokine (C-C motif) ligand 2.7 8

Because of hyperinflammation role in COVID-19, ther-
apeutic agents that target the inflammatory pathway have 
been employed. Aspirin is used in moderate and high 
doses in children with MIS-C to treat inflammation in the 
acute stage,6 and it has already been listed in 14 studies 
on the clinical trials website, including 10 randomised 
controlled trials. Other immunomodulatory therapeu-
tics were also used including steroids, intravenous immu-
noglobulin (IVIG), anticytokine agents (IL-1 antagonist 
anakinra, IL-6 receptor antagonists tocilizumab and sari-
lumab), antichemokine agents (eg, cenicriviroc or leron-
limab) and Janus kinase (JAK) inhibitors (eg, baricitinib 
or ruxolitinib).8 Despite a strong rationale and several 
previous promising open studies, a randomised controlled 
study to evaluate the safety and efficacy of tocilizumab in 
patients with severe COVID-19 pneumonia (COVACTA) 
failed to meet its primary end point of improved clin-
ical status or to improve patients’ mortality.9 Another 
prospective randomised controlled trial about the use 
of sarilumab, registered as (CORIMUNO-VIRO), was 
suspended for futility (NCT04341870).

COVID-19-associated endothelial dysfunction and aspirin
Teuwen et al postulated that endothelial cells play an 
important role in the pathogenesis of ARDS and MOF in 
patients with COVID-19. In other words, they contribute 
to the initiation and propagation of severe COVID-19 by 
inducing vascular endotheliitis, altering vessel barrier integ-
rity and permeability, activating coagulation pathways and 
deregulating inflammatory cell infiltration. Host-dependent 
cardiovascular (CV) factors or established cardiovascular 
disease (CVD) in addition to viral factors could contribute 
to the severity of COVID-19 disease in these patients who 
have chronic endothelial dysfunction.10 Varga et al found 
endothelial cell involvement across vascular beds of different 
organs in three patients with COVID-19 with CV comor-
bidity, who developed respiratory failure and MOF. The 
histological findings showed the presence of viral bodies 
within endothelial cells and a responsive accumulation of 
inflammatory cells, with evidence of endothelial and inflam-
matory cell death. COVID-19 endotheliitis in several organs 
is suspected to be the result of direct viral infection, host 
inflammatory response, host apoptosis and pyroptosis.11 
Pyroptosis and endothelial dysfunction were also demon-
strated in the COVID-19 pulmonary samples,12 which may 
lead to systemic thrombosis as explained later in this article 
(figure 1).

COVID-19-induced endotheliitis provides a reasonable 
sound for treatment modalities to stabilise the endothe-
lium while tackling SARS-CoV-2 replication, especially with 
anti-inflammatory, anticytokine drugs, ACE inhibitors and 
statins.11 Florêncio et al13 formulated a hypothesis that aspirin 
and statins play an essential role in preventing COVID-19-
induced endotheliitis, and progression to severe forms.

https://dx.doi.org/10.1136/fmch-2020-000741
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Low-dose aspirin has a putative role for secondary 
prevention of arterial thrombosis in patients with 
COVID-19 with established CVD,14 but its role in the 
primary prevention of atherosclerotic cardiovascular 
disease (ASCVD) with chronic endothelial dysfunction 
is controversial.15–19 Aspirin has pleiotropic effects on 
endothelial function and assessing these effects during 
COVID-19 era in further research will be very helpful for 
proper understanding and management of COVID-19 
infection.

COVID-19-associated coagulopathy and aspirin
COVID-19-induced coagulopathy may, in part, be due to 
direct vascular damage induced by SARS-CoV-2 infection 
or ACE-2 inhibition, the latter is expressed on arterial and 
venous endothelial cells and plays an anti-inflammatory 
protective role. In severe and critical COVID-19, a bi-di-
rectional association of inflammation and coagulopathy 
may exist where persistent inflammatory status acts as 
an important trigger for the coagulation cascade and 
may promote an aggressive immune response. Certain 
cytokines, such as IL-6, could activate the coagulation 

system and suppress the fibrinolytic system. Inflamma-
tory cytokines can contribute to a pro-coagulopathic 
state by several pathways, but the actual mechanisms of 
inflammatory-induced coagulopathy in severe COVID-19 
remain to be determined.20

Since the emergence of COVID-19 pandemic, studies 
have shown an increased incidence of venous, arte-
rial and microvascular thrombosis in this population of 
patients, with a higher prevalence in the severe form of 
the disease.21 22 A literature review by Obi et al reported 
a 21%–69% incidence rate of venous thromboembolism 
(VTE) in critically ill patients with COVID-19. In addi-
tion to deep venous thrombosis and acute pulmonary 
embolism (APE), patients developed circuit clotting 
of continuous renal replacement therapy and ECMO. 
They also described ‘breakthrough VTE’, where VTE 
develops despite receiving prophylactic or therapeutic 
doses of anticoagulation.23 In a cohort study of 198 hospi-
talised patients with COVID-19 in Amsterdam, where all 
patients had received prophylactic anticoagulation, the 
cumulative risk for developing VTE at 7, 14 and 21 days 
was 16%, 33% and 42%, respectively, with a higher inci-
dence in intensive care unit (ICU) patients than non-ICU 
patients.24

Previous studies found that VTE was the predominant 
macrovascular complication.21 A Dutch study reported 
the frequency of arterial thrombosis (ischaemic stroke, 
myocardial infarction (MI) or systemic thromboembo-
lism) as 3.7% in 184 ICU patients.25 Whereas in a health 
system in New York, where most patients were treated with 
low dose of anticoagulation, the incidence of arterial and 
venous thrombosis in 829 ICU patients were 18.6% and 
13.6%, respectively, and among 2505 non-ICU patients, 
the incidence of arterial and venous thrombosis were 
8.4% and 3.6% respectively.22

Gervaise et al concluded that the presence of APE 
was not just restricted to severe or critical COVID-19, 
in their study, 18% of non-hospitalised patients with 
COVID-19 were evaluated by CT pulmonary angiog-
raphy in the emergency department were found to have 
APE.26 Multiple thromboembolic events have been also 
reported in outpatients with mild COVID-19 illness after 
developing extreme hypercoagulability status. Lack of 
universal guidelines for the early detection and treatment 
of COVID-19-associated coagulopathy in non-hospitalised 
patients might contribute to the scarcity of data about 
coagulation status in the outpatient setting.27

COVID-19 is also associated with antiphospholipid 
antibodies, which may manifest with macrovascular or 
microvascular thrombosis.5 Emergent evidence suggests 
that manifestations of severe COVID-19 mimic more the 
clinical phenotype and pathophysiology of complement-
mediated thrombotic microangiopathies (TMA), rather 
than sepsis-induced coagulopathy or disseminated intra-
vascular coagulation (DIC). COVID-19-associated coag-
ulopathy presents initially with minimal abnormalities 
in PT and platelet count followed by increased D-dimer 
and fibrinogen. In DIC, D-dimer is minimally increased 

Figure 1  COVID-19-induced inflammation, endotheliopathy 
and thrombosis. Alveolar-capillary endothelial cells can 
be activated by SARS-CoV-2 infection leading to cytokine 
release and expression of vascular adhesion molecules. 
Also, endothelial cells express ACE which allows infection by 
SARS-CoV-2. This could trigger endothelial dysfunction and 
pyroptosis that also increase the pro-inflammatory stimuli and 
thrombogenic events.12 This figure was used with permission 
from the publisher Wolters Kluwer Health (license number: 
4938390247706). ‘The Creative Commons license does not 
apply to this content. Use of the material in any format is 
prohibited without written permission from the publisher, 
Wolters Kluwer Health. Please contact permissions@lww.
com for further information’. ICAM-1, intercellular adhesion 
molecule 1; IL, interleukin; TNF, tumour necrosis factor.
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while the platelet count is markedly decreased than in 
patients with COVID-19. VTE and arterial thrombosis 
are more frequent in CAC compared with SIC/DIC. 
Clinical and laboratory features of CAC overlap some-
what with haemophagocytic syndrome (HPS), APS and 
TMA; however, patients with COVID-19 still might be at 
risk of developing DIC.5 28 To date, there is no evidence 
that aspirin was used to treat complement-mediated 
thrombotic microangiopathies. Nevertheless, early 
uncontrolled observations suggest good outcomes in 
patients with COVID-19 after the use of the C5 inhibitor 
eculizumab, the C3 inhibitor AMY-101 or anti-C5a anti-
body, which need further confirmation by randomised 
controlled trials.29

Diaz et al postulated that early administration of low-
dose aspirin in patients with COVID-19 represents a 
pivotal pharmacological strategy for the prevention of 
arterial thromboembolism and VTE through targeting 
the thrombo-inflammatory process.30 Aspirin prevents 
and treats arterial thromboembolism and VTE through 
several mechanisms of action. The earliest events in 
thrombus formation are platelet adhesion followed by 
aggregation, platelet activation and granule release. 

Except for platelet adhesion, all of these platelet func-
tions are inhibited by aspirin. Aspirin irreversibly inac-
tivates cyclooxygenase-1 and suppresses the generation 
of prostaglandin H2 (a precursor of thromboxane A2), 
which results in inhibiting platelet aggregation. Other 
mechanisms of antithrombotic effects of aspirin include 
suppression of platelet activation and release reaction, 
inhibition of neutrophil recruitment on vascular endo-
thelium, reducing thrombin generation, inhibition of 
factor XIII activation, increasing plasma clot permeability, 
altering fibrin clot structure and increasing its density, 
in addition to enhancing fibrinolysis by acetalisation of 
fibrinogen and fibrin.31

COVID-19-associated ARDS and aspirin
Acute respiratory failure resulting from ARDS is the 
leading cause of mortality in patients with COVID-19. 
There appear to be two distinct subphenotypes of COVID-
19-induced acute lung injury (ALI) or ARDS-related 
COVID-19 described as pneumonia type ‘L’ and ‘H’. The 
‘L’ refers to Low recruitability, lung weight, elastance and 
ventilation/perfusion (V/Q) ratio, and the ‘H’ refers to 
High recruitability, lung weight, elastance and right to 
left shunt. The L-type lung is not seen in ARDS caused 
by other mechanisms (bacterial sepsis, trauma, haem-
orrhage shock) and presents as a mostly open and rela-
tively compliant lung that will not oxygenate the blood, 
while the H-type is considered typical ARDS with a large 
amount of collapsed non-compliant lung tissue. Loss of 
lung ability to match pulmonary blood flow (Q) with 
open ventilated (V) lung tissue using hypoxic pulmonary 
vasoconstriction results in very high pulmonary shunt 
fraction which is a hallmark of COVID-19 pathophysi-
ology, even in a mostly inflated lung (L-type pneumonia). 
In ‘typical’ ARDS, V/Q mismatching is secondary to large 
volumes of oedema-filled and/or collapsed lung tissue. 
Although COVID-19 can also cause oedema and lung 
collapse, the severe hypoxia due to a low V/Q ratio in a 
lung with little to moderate collapse is a unique finding.32 
The mechanisms for the loss of pulmonary perfusion 
control by COVID-19 are still unknown. Inflammation, 
endothelial damage, micro-embolisation, interference 
with the renin-angiotensin system or impairment of the 
hypoxic pulmonary venous system may all play a role. 
Eisenhut and Shin hypothesised that TNF affects alveolar 
epithelial sodium and chloride transport and disrupts the 
endothelial and epithelial cytoskeleton. They explained 
that in early COVID-19 airway disease, reduced airway 
liquid film causes tenacious airway secretions, atelectasis 
and dry cough. As the disease progresses, reduced alve-
olar fluid clearance and impaired cytoskeleton lead to 
pulmonary interstitial and alveolar fluid accumulation 
causing pulmonary oedema typical of ARDS. Aspirin 
reduces inflammatory mediators release including TNF 
and IL-6.33

Four of seven lungs of patients with COVID-19 at autopsy 
had thrombi in the pulmonary arteries, alveolar capil-
laries and postcapillary venules.34 Before the COVID-19 

Figure 2  Mechanisms in which aspirin can manipulate the 
process in sepsis and acute respiratory distress syndrome: 
aspirin inhibits the enzyme COX, preventing the formation of 
pro-inflammatory thromboxane and prostaglandins. It also 
inhibits the release of NFκB from its inhibitor IkB, preventing 
the formation of pro-inflammatory cytokines and chemokines. 
Aspirin leads to the production of aspirin-triggered lipoxin, 
which induces the release of NO, inhibits the production of 
IL-8 and MPO, restores neutrophil apoptosis and promotes 
resolution. Aspirin increases the production of NO, resulting 
in reduced migration and infiltration of neutrophils and 
reduced permeability of the endothelium. 15-epi-ATL, 
aspirin-triggered 15-epi-lipoxinA4; AA, arachidonic acid; 
COX, cyclooxygenase; eNO, endothelial nitric oxide; IKK, 
IkB kinase; IL-8, interleukin 8; MPO, myeloperoxidase; 
NFκB, nuclear factor kappa B; NO, nitric oxide; PGE 2, 
prostaglandin E2; TXA 2, thromboxane.35 This image is 
licensed under the Creative Commons Attribution 4.0 
International License found at http://creativecommons.org/
licenses/by/4.0/.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
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era, research demonstrated that platelets play a pivotal 
pro-inflammatory role in the pathogenesis of ALI, ARDS, 
sepsis and MOF, thus extending their role beyond throm-
bosis.35 Aspirin may manipulate the process of ARDS and 
sepsis (figure 2). Zhou et al propose that administration 
of aspirin before hospitalisation can prevent severe ARDS 
and decrease the risk of serious future complications of 
COVID-19 as a result of platelet inhibition, which may 
reduce intravascular fibrin and thrombus formation 
in the early phase of infection, thereby preventing the 
ensuing consequences.36

Berthelot et al argued that binding of SARS-CoV2 to ACE2 
results in ACE1/2 imbalance and overexpression of angio-
tensin II on the cell membrane, which leads to overactiva-
tion of stimulator of interferon genes (STING) pathways 
in COVID-19 promoting hypercoagulopathy through the 
release of IFN-β and the highly prothrombotic tissue factor 
by monocytes-macrophages.37 STING also activate coagula-
tion through another independent pathway (STING-ITPR1-
calcium release-gasdermin D-pyroptosis), which can lead to 
tissue factor deposition in various tissues.38 Tissue factor is 

expressed on the surface of damaged endothelial cells and 
leucocytes of patients with COVID-19, and it acts as a high-
affinity receptor for coagulation factor VIIa which results 
in activating the coagulation pathway and fibrin deposition 
in the lungs.39 In addition to their antiplatelet activity, both 
aspirin and dipyridamole reduce tissue factor procoagu-
lant activity; moreover, aspirin inhibits the STING pathway 
upstream.37

Role of aspirin in non-hospitalised patients with COVID-19
Symptomatic management of COVID-19 disease
The cornerstone therapy for patients with mild-to-
moderate COVID-19 illness is still supportive care, which 
includes paracetamol and NSAIDs use, as they have anal-
gesics and antipyretic effects. Paracetamol and ibuprofen 
are commonly used, but paracetamol is the first-line of 
treatment. WHO initially recommended against the use of 
ibuprofen, then relented.40 Previous studies revealed that 
NSAIDs use during episodes of acute respiratory infection 
were associated with a further increased risk of acute MI, 
stroke and complicated the course of community-acquired 

Table 1  Primary prevention of arterial atherothrombosis events in guidelines

Organisation Year Recommendation

The Canadian Stroke Best 
Practice18

2020 Aspirin is no longer recommended for primary prevention in individuals without a 
history of symptomatic CVD, stroke or PAD; the harms of daily aspirin use could 
potentially outweigh the benefits.

American Diabetes Association17 2020 Aspirin therapy (75–162 mg/day) may be considered as a primary prevention 
strategy in those with diabetes who are at increased cardiovascular risk, after a 
comprehensive discussion with the patient on the benefits versus the comparable 
increased risk of bleeding.

American College of 
Cardiology/American Heart 
Association Guideline on the 
primary prevention of CVD19

2019 Low-dose aspirin (75–100 mg orally daily) might be considered for the primary 
prevention of ASCVD among select adults 40–70 years of age who are at higher 
ASCVD risk but not at increased bleeding risk.

Low-dose aspirin (75–100 mg orally daily) should not be administered on a routine 
basis for the primary prevention of ASCVD among adults >70 years of age.

Low-dose aspirin (75–100 mg orally daily) should not be administered for the 
primary prevention of ASCVD among adults of any age who are at increased risk 
of bleeding.

European Guidelines on CVD 
prevention in clinical practice16

2016 Antiplatelet therapy is not recommended in individuals without CVD due to the 
increased risk of major bleeding.

US Preventive Services Task 
Force (USPSTF)15

2016 The USPSTF recommends initiating low-dose aspirin use for the primary 
prevention of CVD in adults aged 50–59 years who have a 10% or greater 10-year 
CVD risk, are not at increased risk for bleeding, have a life expectancy of at least 
10 years and are willing to take low-dose aspirin daily for at least 10 years. (Grade 
B recommendation)

The decision to initiate low-dose aspirin use for the primary prevention of CVD in 
adults aged 60–69 years who have a 10% or greater 10-year CVD risk should be 
an individual one. Persons who are not at increased risk for bleeding have a life 
expectancy of at least 10 years, and are willing to take low-dose aspirin daily for at 
least 10 years are more likely to benefit. Persons who place a higher value on the 
potential benefits than the potential harms may choose to initiate low-dose aspirin. 
(Grade C recommendation)

The current evidence is insufficient to assess the balance of benefits and harms of 
initiating aspirin use for the primary prevention of CVD and CRC in adults aged 70 
years or older or in adults younger than 50 years. (Grade I recommendation)

ASCVD, atherosclerotic cardiovascular disease; PAD, peripheral artery disease.
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pneumonia (CAP).41–43 All of these claims could be 
applied to aspirin as it belongs to the NSAIDs group, but 
until now, there is no clinical evidence to support these 
speculations.40

A recent population-based cohort study in Denmark 
involved 9236 patients with confirmed COVID-19, among 
them NSAID users were 248 (2.7%). They found that the 
use of NSAIDs was not associated with 30-day mortality, 
hospitalisation, ICU admission, mechanical ventilation or 
renal replacement therapy in Danish patients who tested 
positive for COVID-19.44

Primary prevention of arterial thrombosis during COVID-19 
pandemic
The COVID-19 Treatment Guidelines and European 
Society for Cardiology (ESC) Guidance for the Diag-
nosis and Management of CVD during the COVID-19 
pandemic do not include any recommendations 
regarding aspirin for the primary prevention of arterial 
atherothrombosis during this pandemic.1 14 This role is 
controversial in literature before the COVID-19 era15–19 
(table 1).

The Heart and Stroke Foundation of Canada in collab-
oration with the Canadian Stroke Consortium does not 
recommend the use of aspirin for primary prevention in 
individuals without a history of symptomatic CVD as the 
harms of daily aspirin use could potentially outweigh the 
benefits.18

Secondary prevention of arterial thrombosis during COVID-19 
pandemic
The COVID-19 Treatment Guidelines Panel and the ESC 
recommend that patients who are receiving antiplatelet 
therapies (eg, aspirin) or anticoagulant for underlying 
conditions should continue these medications if they 
receive a diagnosis of COVID-19 unless there are contra-
indications such as the excessive risk of bleeding or 
planned invasive surgical procedures.1 14 These under-
lying conditions are acute coronary syndrome, unstable 
angina, previous MI or revascularisation, postpercuta-
neous coronary interventions, transient ischaemic attack 
and ischaemic stroke.16 18 A recent retrospective cohort 
study revealed that prehospital aspirin use in hospital-
ised patients with COVID-19 with established coronary 
artery disease was not associated with increased all-cause 
mortality.45

Prevention of venous thromboembolic events during COVID-19 
pandemic
The COVID-19 Treatment Guidelines Panel does not 
recommend anticoagulant or antiplatelet therapy for VTE 
prophylaxis or at therapeutic doses in non-hospitalised 
patients with COVID-19 unless there are other indica-
tions.1 These indications may be for arterial thrombosis 
prevention as mentioned above or for the prevention of 
VTE following total hip or knee replacement46 after a risk 
assessment of postoperative VTE.47

Prevention of severe acute respiratory distress syndrome in 
COVID-19 disease
Before the COVID-19 era, several studies were 
conducted to investigate the role of aspirin in 
preventing ARDS in at-risk patients with conflicting 
results. A recent meta-analysis of 6764 at-risk patients 
across 7 studies concluded that prior aspirin use was 
associated with decreased incidence of ARDS in at-risk 
patients, but was not associated with decreased hospital 
mortality.48 Another meta-analysis concluded that anti-
platelet therapy was not significantly associated with 
reducing hospital mortality in high-risk patients.49 The 
investigation of these effects in the COVID-19 era is an 
interesting area for researches.

A recent single-centre case-control phase IIB study 
examined the effect of intensive antiplatelet adminis-
tration, in addition to anticoagulation therapy, on five 
patients with severe COVID-19 and hypercoagulopathy 
with promising results of improved ventilation-perfusion 
ratio in comparison to the control group with similar 
baseline characteristics treated with anticoagulation 
only.50 Of note, dipyridamole, an antiplatelet agent that 
inhibits phosphodiesterase, has a potential role in the 
treatment of COVID-19. It is known to have antiviral, anti-
inflammatory and antifibrotic properties and was investi-
gated in a proof-of-concept randomised controlled trial 
in China. Although this study was conducted on a small 
number of patients, it resulted in a remarkably improved 
outcome in severely ill patients with COVID-19.51 52

Most recently, the results of a multicentre cohort 
study of 412 patients with COVID-19 in the USA were 
released that support the potential adjunctive thera-
peutic role of aspirin in COVID-19. The authors found 
that after adjustment for confounding variables, aspirin 
use was independently associated with a lower risk of 
mechanical ventilation (adjusted HR 0.56, 95% CI 0.37 
to 0.85, p=0.007), ICU admission (adjusted HR 0.57, 
95% CI 0.38 to 0.85, p=0.005) and in-hospital mortality 
(adjusted HR 0.53, 95% CI 0.31 to 0.90, p=0.02).53

Treatment of paediatric multisystem inflammatory syndrome or 
MIS-C
Patients with paediatric multisystem inflammatory 
syndrome should receive IVIG at 2 g/kg and high-dose 
aspirin (50–80 mg/kg/day) if their Kobayashi scores 
were below 5 for 5 days or moderate-dose aspirin (30 
mg/kg/day) plus methylprednisolone at 2 mg/kg/day 
for 5 days if their Kobayashi scores were ≥5, followed by 
tapering of methylprednisolone over 2 weeks. Aspirin 
therapy should be maintained until 48 hours after 
defervescence and then should be continued at a low-
dose aspirin (3–5 mg/kg/day) for 8 weeks to prevent 
acute coronary complications.6 Interestingly, Loo et al 
have successfully used dipyridamole (5 mg/kg in three 
divided doses) in addition to IVIG to treat two siblings 
with familial Kawasaki disease in whom aspirin therapy 
was contraindicated due to glucose-6-phosphate dehy-
drogenase deficiency.54
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Prevention of pre-eclampsia during COVID-19 pandemic
Before the COVID-19 era, both the US Preventive 
Services Task Force and the American College of 
Obstetricians and Gynaecologists recommended low-
dose aspirin (81 mg/day) as pre-eclampsia prophylaxis 
in pregnant women with high risk for pre-eclampsia 
after 12 weeks of their gestation.55 56 During the current 
COVID-19 pandemic, Kwiatkowski et al concluded that 
women who are at high-risk for pre-eclampsia and fetal 
growth restriction should still receive low-dose aspirin 
for pre-eclampsia prevention during this pandemic.57 
On the other hand, Gavillet et al recommend imme-
diate cessation of aspirin prophylaxis for pre-eclampsia 
after diagnosis of COVID-19, and restarting it after a 
full recovery, especially in women in the third trimester 
of pregnancy as the benefit of aspirin is minimal and 
could contribute to severe bleeding in thrombocy-
topaenic patients with COVID-19 or if emergency 
caesarean delivery is indicated by the maternal condi-
tion.58 Therefore, physicians should take into consid-
eration the gestational age and platelet count before 
starting aspirin in pregnant women.59

CONCLUSION
Hospitalised patients with COVID-19 often suffer 
from pneumonia with hypoxia, ALI/ARDS, macro-
vascular/microvascular thrombosis, sepsis, MOF 
or death. Arterial thrombosis has been repeatedly 
reported in these patients despite the use of anti-
coagulants. The data and information about acute 
COVID-19 complications in non-hospitalised patients 
seem to be scarce. Thromboembolic events may be 
the first manifestation of COVID-19 in outpatients. 
The pathogenesis of these COVID-19 complications 
reflects the interplay between inflammation, endo-
theliopathy and coagulopathy. Platelet activation 
might play an essential role in the pathogenesis of 
ALI, ARDS, thrombosis, sepsis and MOF. Low-dose 
aspirin is an inexpensive drug and may manipulate 
the process of these complications through its anti-
inflammatory, antiplatelet aggregation and anticoag-
ulant properties.

During the COVID-19 pandemic, low-dose aspirin 
is used effectively in secondary prevention of ASCVD, 
prevention of VTE after total hip or knee replacement, 
prevention of pre-eclampsia and postdischarge treat-
ment for MIS-C. Prehospital low-dose aspirin therapy 
may reduce the risk of ICU admission and mechan-
ical ventilation in hospitalised patients with COVID-
19, whereas aspirin association with mortality is still 
debatable. The authors recommend the use of a low-
dose aspirin regimen for primary prevention of arte-
rial thromboembolism in patients aged 40–70 years 
who are at high ASCVD risk, or intermediate ASCVD 
risk with a risk enhancer such as the family history 
of premature CVD and have a low risk of bleeding. 

Aspirin protective roles in COVID-19-associated ALI/
ARDS, vascular thrombosis without previous CVD 
and mortality needs further investigation to establish 
guidelines.
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