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The coronavirus disease 2019 (CO-
VID-19) is an infection caused by a 
novel coronavirus, and it was officially 
named severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2). 
The disease was recognized by World 
Health Organization (WHO) as a pan-
demic, and by June 22nd, 2021, there 
have been 178.360.849 confirmed cas-
es of COVID-19, including 3.869.384 
deaths all over the world. Even though 
we already have available vaccines, the 
rhythm and speed that they are being 
acquired and applied abroad still does 
not provide us the necessary tranquil-
ity to return to something that would be 
close to normal life. For this reason, 
measures of social distance, restric-
tion of circulation, use of masks and hy-

giene, continue to be our main allies to 
protect from the pandemic. 

Since we still don’t have a non-prophy-
lactic, antiviral pharmacological treat-
ment against the SARS-COV-2 to cure 
or to prevent the disease, so far we are 
treating the consequences of the infec-
tion, especially in relation to the immune 
response. Although information from 
clinical trials is continuously generated, 
nevertheless to date there is a lack of 
a completely effective drug to treat CO-
VID-19. The steroidal anti-inflammatory 
dexamethasone was the first approved 
drug for the consequences of cytokine 
storm of the inflammatory phase of the 
disease. Some monoclonal antibod-
ies (MAB’s) such as casirivimab, im-
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Acetylsalicylic acid (ASA) has been traditionally used on many blood coagu-
lations diseases for its pharmacological properties in reducing some patho-
physiologic events that lead to thromboembolism. Recently many Authors 
have been discussing the possible use of ASA on supporting patients that 
present blood complications by the SARS-Cov-2 infection for its anti-throm-
botic effects. Whether it may be harmful or beneficial to patients remains to 
be concluded.
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devimab, bamlanivimab, etesevimab, to-
cizilumab, for instance, have been already 
authorized by some healthy agencies as 
well. In both cases they are considerable 
valuable tolls to reduce the period of the 
intubation of patients. Besides, the anti-
viral remdesevir has been approved for 
emergency use in several countries. Al-
though the results obtained in clinical trials 
were not conclusive for primary outcomes, 
we believe that having treatment options 
that can reduce the time of UCI hospital-
izations is of capital importance to dimin-
ish the pressure on health systems.

It is already well recognized that Inflamma-
tory cytokines can stimulate the activation 
of blood coagulation in many ways, and 
then can promote the occurrence of venous 
thromboembolism (VTE) (Poll and Levi, 
2012). A plenty of consequences for the 
SARS-CoV-2 infection have been reported; 
considering the blood circulation, a high in-
cidence of coagulation related dysfunction 
in intensive care unit (ICU) patients - but 
also in non-ICU patients - have been re-
ported.  Actually COVID-19 is clearly as-
sociated with a higher risk for thrombosis 
(Bilaloglu et al., 2021) .The increased risk 
for blood clots in patients hospitalized with 
COVID-19 has been a major issue through-
out the pandemic.

In fact, since the beginning of the pandemic 
studies from China reported increased D-
dimers (0.5 mg/L or higher) in patients, as 
well as other signs of coagulation activation 
(Zhou et al., 2020). In COVID-19 patients 
elevated D-dimer level is a sign of exces-
sive coagulation activation and hyperfibri-
nolysis.  For example, Wang et al. (2020) 
have described that patients who died of 
COVID-19 had higher D-dimers on admis-
sion compared with those who survived, 
whereas D-dimer levels increased further 
during hospital stay in patients who died, 
but not in survivors.

 To further explore the correlation of se-
vere pneumonia by SARS-CoV-2 and 
VTE, Cui et al. (2020) have investigated 
the incidence of VTE in ICU patients with 
severe novel coronavirus pneumonia 
(NCP) and the differences between VTE 

patients and non-VTE patients. In their 
study they have enrolled 81 patients with 
severe NCP and many biochemical pa-
rameters and image analysis were per-
formed. Authors have concluded for a high 
incidence of VTE in patients with severe 
NCP and also confirmed the application 
of the elevation D-dimer in VTE predic-
tion. Indeed, a high cumulative incidence 
of thrombotic complications in critically ill 
patients with COVID-19 admitted to the 
ICU’s was also reported by Klok et al. 
(2020) in three Dutch hospitals. Authors 
have performed diagnostic tests in case of 
clinically suspected thrombotic complica-
tions. The crude cumulative incidence of 
the multiple outcomes was 57% (95%CI 
47–67%; Figure 1), and authors have 
shown that patients diagnosed with throm-
botic complications were at higher risk of 
all-cause death.  Authors confirmed the 
very high cumulative incidence of throm-
botic complications in critically ill patients 
with COVID-19 pneumonia. They also em-
phasize to strictly apply pharmacological 
thrombosis prophylaxis in all COVID-19 
patients admitted to the ICU. In another in-
vestigation, Middeldorp et al. (2020) have 
done a comparison between ICU and ward 
patients using standard descriptive statis-
tics. They observed that symptomatic VTE 
was detected in 21 (28%) ICU patients 
and 4 (3.3%) ward patients. Authors have 
also detected that the risk of VTE in ICU’s 
patients was not lower during the period 
when the standard dose of nadroparin 
prophylaxis was doubled (58%) vs in the 
first follow-up period (41%). They also de-
scribed that some risk factors associated 
with VTE besides de ICU were a higher 
white blood cell count, higher neutrophil-
to-lymphocyte ratio and a higher D-dimer 
level.

Therefore, the researches have been point-
ing out that systemic anticoagulation reduc-
es mortality in mechanically ventilated CO-
VID-19 patients. In all the above studies, 
low molecular-weight heparins prophylaxis 
was regularly employed as therapeutical 
approach. This is of no surprise since those 
molecules are strongly recommended in 
the treatment and prophylaxis of thrombotic 
events such as VTE. 
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However, two recent published articles 
have discussed the possibility of includ-
ing low dose acetylsalicylic acid (ASA; 
Aspirin) as a pharmacological tool for the 
blood consequences of severe COVID-19. 
Jonathan H. Chow et al (2021) performed 
a retrospective, observational cohort study 
of adult patients admitted with COVID-19 
to multiple hospitals in the United States 
between March 2020 and July 2020. The 
primary outcome was the need for me-
chanical ventilation. Secondary outcomes 
were ICU admission and in-hospital mor-
tality. In their study, three hundred four-
teen patients (76.3%) did not receive as-
pirin, while 98 patients (23.7%; dose ratio 
81-85 mg) received aspirin within 24 hours 
of admission or 7 days before admission. 
Patients receiving other therapeutics such 
as azithromycin, convalescent plasma, 
dexamethasone, therapeutic heparin, hy-
droxychloroquine, remdesivir, and tocili-

zumab, did not differ in each group. They 
have found that aspirin use was indepen-
dently associated with decreased risk of 
mechanical ventilation (adjusted HR, 0.56, 
95% confi dence interval [CI], 0.37-0.85, 
P = 0.007), ICU admission (adjusted HR, 
0.57, 95% CI, 0.38-0.85, P = 0.005), and 
in-hospital mortality (adjusted HR, 0.53, 
95% CI, 0.31-0.90, P = 0.02; Figure 2). 
There were no differences in major bleed-
ing (P = 0.69) or overt thrombosis (P = 
0.82) between aspirin users and non-as-
pirin users. They concluded that aspirin 
use may be associated with improved out-
comes in hospitalized COVID-19 patients.

In the research of Cacciapuoti & Cacciapuoti 
(2021) authors hypothesized that low doses 
of ASA are useful for weaken the thrombotic 
complications induced by COVID-19 based 
on the infl ammatory effects of virus infection 
in the cells of pulmonary alveoli. 

Figure 1. Cumulative incidence of venous and arterial thrombotic complications during the course of intensive 
care unit admission of patients with proven COVID-19 pneumonia (Extracted from F.A. Klok et al. Thrombosis 
Research). 
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Thus, thrombocytopenia, elevated fibrin 
degradation products, prothrombin time 
(PT), and activated partial thromboplastin 
time (aPTT) prolongation, venous thrombo-
embolism and disseminated intravascular 
coagulation (DIC) that have been reported 
in COVID-19 patients might have Aspirin 
in the treatment protocol. ASA is broad-
ly recognized as prostaglandin (PG) and 
thromboxane synthesis inhibits by irrevers-
ible inactivation of both cyclo-oxygenase-1 
(COX-1) and cyclo-oxygenase-2 (COX-2; 
Gierse et al., 1996). Other mechanisms of 
ASA-induced effects include modulation of 
nuclear factor kappa-light-chain-enhancer 
of activated B cells (NF‐κB) pathway, down-
regulation of inducible nitric oxide synthase 
(iNOS), oxidative phosphorylation uncou-
pling, and increased permeability in mito-
chondria (Vane and Botting, 1998).

However, although all the described effects 
for ASA in coagulation system, no consensus 
on the use on blood circulation pathologies 
there exits. Actually, the risk of hemorrhage 
with the use of Aspirin was always present as 
an uncertainty within its therapeutic employ-
ment since it may increase the risk of bleed-
ing. For instance, The European Society of 
Cardiology Guideline (2016) has withdrawn 
the recommendation of the use of Aspirin for 
primary prevention, that is, for patients with-
out previous cardiovascular or cerebrovas-
cular episodes.  So, as one easily can see, 
many concerns still persist in relation to ASA 
use in coagulation disturbs (Santos, 2019). 
May the casted doubts have prompted Bian-
coni et al (2020) to ask about the usefulness 
of acetylsalicylic acid adult patients with CO-
VID‐19. Authors have discussed the theme 
at the light of the multiple pharmacological 

Figure 2. Survival function for in-hospital mortality. Patients are stratified by aspirin use. Patients discharged 
within the study period are right-censored. Aspirin use was associated with a decreased hazard for in-hospital 
mortality (adjusted HR = 0.53, 95% CI, 0.31-0.90, P = 0.02). CI indicates confidence interval; HR, hazard ratio. 
(Extracted from Jonathan H. Chow, Ashish K. Khanna, Shravan Kethireddy et al.). 
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properties of ASA, which could exert poten-
tial benefits and provide a rationale for its use 
as supportive therapy in COVID-19 patients.

For all the researches quoted in here, it 
should be considered that we really should 
wait for the results from the clinical trials that 
are been conducted on the possible use of 
ASA on COVID-19 to better understand 
whether it could be a benefit or a damage to 
patients with the terrible disease, actually a 
challenge pandemic.
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its most severe clinical manifestations and fatal outcome 
[34–38]. These features include: older age, underlying co-
morbidities, higher Sequential Organ Failure Assessment 
(SOFA) scores (indicative of organ dysfunction), abnormal 
hemostasis parameters (i.e., increased levels of D-dimer and 
fibrin degradation products, and decreased platelet counts) 
and increased biomarkers of cardiac injury and dysfunction 
(i.e., N-terminal pro-brain natriuretic peptide and troponin) 
[34–38]. Thus, in a retrospective case series of 187 COVID-
19 patients, troponin T elevation was significantly associated 
with a greater probability of developing ARDS, arrythmias, 
and other complications as compared with troponin T within 
the normal range [33].

The search of possible therapeutic strategies against 
SARS-CoV-2 is rapidly proceeding. To date, a number 
of potential target therapies have been proposed, includ-
ing angiotensin-converting enzyme 2 (ACE2) inhibitors 
[39]. Indeed, ACE2 is a crucial molecule in SARS-CoV-2 
infection as viral particle entry into host cell is mediated 
by S protein interaction with ACE2 [39]. However, given 
the current lack of approved specific therapies, COVID-19 
treatment is currently based on supportive care, includ-
ing symptomatic therapies for mild clinical manifestations 
and respiratory support [40]. Several drugs approved for 
other indications as well as multiple investigational agents 
and potential therapies may provide new opportunities for 
treating patients infected with SARS-CoV-2. Therapeutic 
alternatives include specific (remdesivir seems the most 
promising compound) and non-specific antiviral agents, 
immune-modulatory agents, other anti-infective agents 
repurposed to treat COVID-19, and drugs acting on host 
cell receptors [39–42]. Future clinical studies are needed 
to highlight the possible pharmacological interactions of 
some investigational drugs used in the therapy of COVID-
19-positive cancer patients with antineoplastic drugs [43]. 
Moreover, the search for potential vaccines for COVID-19 
is also rapidly progressing.

3  Coronavirus Infections and Thrombosis

An increased thrombotic risk has been observed in both 
SARS-CoV-1 and MERS-CoV, as confirmed in in vitro, 
experimental, and clinical studies. Over-expression of a 
significant number of genes involved in the upregulation of 
the coagulation cascade (e.g., fibrinogen, factors II, III, VII, 
X, XI, XII, serine proteinase inhibitors [SERPINs]) [14, 44] 
and platelet aggregation (e.g., TBXAS, TLR9) [14] has been 
decribed in SARS-CoV-1-infected peripheral blood mono-
nuclear cells and human hepatoma cells. Also, an excess of 
micro-vascular thrombi in the lung tissue of MERS-CoV-
infected mice transgenic for human dipeptidyl peptidase 4 
(DPP4) has been observed [45]. Along with these changes, 

alterations of laboratory markers of increased thrombotic 
risk have been described in patients with SARS-CoV-1 and 
MERS-CoV. In this regard, thrombocytopenia, increased 
D-dimer, and prolonged PT and aPTT have been sparsely 
reported in SARS-CoV-1 and MERS-CoV infections [8]. 
Overall, based on some case reports, the above reported 
hematologic manifestations of both SARS-CoV-1 and 
MERS-CoV infections translated into an increased risk of 
vein and arterial thrombosis and DIC [46, 47].

Laboratory findings in patients with SARS-CoV-2 infec-
tion are not dissimilar from those in SARS-CoV-1 and 
MERS-CoV infections, with relevant changes in blood 
coagulation parameters indicating an increased thrombotic 
risk [9, 48, 49] (Fig. 1). Importantly, thrombocytopenia and 
elevation of plasma D-dimer levels have been found to be 
much more evident in patients with the most severe forms 
of COVID-19 [4]. In addition, poor prognosis was observed 
among COVID-19 patients with higher D-dimer and pro-
longed PT [50]. From a clinical perspective, increased preva-
lence of DIC [51] and other vein and arterial thrombotic 
(e.g., small pulmonary arterioles) complications have been 
recorded in COVID-19 patients, with the highest prevalence 
among critically ill patients [7, 52, 53]. In addition, the pres-
ence of antiphospholipid antibodies (e.g., anticardiolipin 
IgA, anti-β2-glycoprotein I IgA and IgG) [54], which may 
contribute to an increased risk of both venous and arterial 
thrombosis, has been described in the serum of COVID-19 
patients [55, 56]. Noteworthy, evidence of cardiac injury has 
been observed in a retrospective case series of 187 patients 
with COVID-19 [33], the latter being a significant nega-
tive prognostic factor in this population [31]. Direct viral 
myocardial injury, systemic overactivation of the inflamma-
tion cascade, as well as virus-induced atherosclerotic plaque 
destabilization and micro- and macro-vascular thrombosis 
have been proposed as possible mechanisms leading to 
cardiovascular manifestations of COVID-19 [57]. In addi-
tion, several viral infections may start a hyper-inflammatory 

Fig. 1  Proposed mechanisms for the increased thrombotic risk related 
to SARS-CoV-2 infection. SARS-CoV-2 Severe Acute Respiratory 
Syndrome-Coronavirus-2

Figure 3. Proposed mechanisms for the increased thrombotic risk related to 
SARS-CoV-2 infection. SARS-CoV-2 Severe Acute Respiratory Syndrome-
Coronavirus-2. Extracted from Bianconi et al (2020).


