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Abstract
BACKGROUND 
Since December 2019, an outbreak of pneumonia caused by severe acute 
respiratory syndrome - coronavirus-2 (SARS-CoV-2) has led to a life-threatening 
ongoing pandemic worldwide. A retrospective study by Chow et al showed 
aspirin use was associated with decreased intensive care unit (ICU) admissions in 
hospitalized coronavirus disease 2019 (COVID-19) patients. Recently, the 
RECOVERY TRIAL showed no associated reductions in the 28-d mortality or the 
progression to mechanical ventilation of such patients. With these conflicting 
findings, our study was aimed at evaluating the impact of daily aspirin intake on 
the outcome of COVID-19 patients.

AIM 
To study was aimed at evaluating the impact of daily aspirin intake on the 
outcome of COVID-19 patients.

METHODS 
This retrospective cohort study was conducted on 125 COVID-19 positive 
patients. Subgroup analysis to evaluate the association of demographics and 
comorbidities was undertaken. The impact of chronic aspirin use was assessed on 
the survival outcomes, need for mechanical ventilation, and progression to ICU. 
Variables were evaluated using the chi-square test and multinomial logistic 
regression analysis.

RESULTS 

https://www.f6publishing.com
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125 patients were studied, 30.40% were on daily aspirin, and 69.60% were not. Cross-tabulation of 
the clinical parameters showed that hypertension (P = 0.004), hyperlipidemia (0.016), and diabetes 
mellitus (P = 0.022) were significantly associated with aspirin intake. Regression analysis for 
progression to the ICU, need for mechanical ventilation and survival outcomes against daily 
aspirin intake showed no statistical significance.

CONCLUSION 
Our study suggests that daily aspirin intake has no protective impact on COVID-19 illness-
associated survival outcomes, mechanical ventilation, or progression to ICU level of care.

Key Words: COVID-19; Aspirin; Intensive care unit progression; Antiplatelet; Hyper-coagulability; Anti-
inflammatory

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Our study suggests that aspirin has no beneficial effects with regards to progression to intensive 
care unit (ICU) from the medical floors in coronavirus disease 2019 (COVID-19) positive patients. This 
study was conducted on the patients presenting during the early phase of the pandemic when there was 
little evidence on the most beneficial modality of treatment. Over the last 2 years we have learned about 
the pro-thrombotic nature of COVID-19. Since aspirin is a widely dispensed medication in our adult 
population, we questioned if its chronic use could have a preventive effect on ICU progression of patients 
admitted to the medical floors. However, our data analysis suggests that there was no such protective 
effect.

Citation: Gogtay M, Singh Y, Bullappa A, Scott J. Retrospective analysis of aspirin's role in the severity of 
COVID-19 pneumonia. World J Crit Care Med 2022; 11(2): 92-101
URL: https://www.wjgnet.com/2220-3141/full/v11/i2/92.htm
DOI: https://dx.doi.org/10.5492/wjccm.v11.i2.92

INTRODUCTION
Since December 2019, an outbreak of pneumonia caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) has caused a life-threatening ongoing pandemic worldwide[1]. Several 
nonsteroidal anti-inflammatory drugs (NSAIDs) have been used in patients with SARS-CoV-2 infection, 
but many remain controversial effects on the disease[2]. Aspirin (acetylsalicylic acid), a popular 
medicine, exhibits a variety of effects, including alleviating anti-inflammatory response, reducing fever 
and pain, and blocking viral propagation of RNA viruses (e.g., influenza virus and hepatic C virus)[3]. 
Moreover, coagulopathy plays a central role in the patho-mechanism of coronavirus disease 2019 
(COVID-19), which leads to end-organ complications and death[4-6]. COVID-19 has been linked with 
increased thromboembolic complications such as venous thro-mboembolism, stroke, and myocardial 
infarction[7-10]. Aspirin is potentially beneficial in patients with COVID-19 due to its antithrombotic 
nature[11]. Aspirin primarily acts by inhibiting platelet function through irreversible inhibition of cyclo-
oxygenase (COX) activity. Low-dose aspirin inhibits COX-1, resulting in reduced thromboxane A2 
synthesis which prevents platelet activation and aggregation[12,13]. In a retrospective study by Chow et 
al[14], it was found that aspirin use may be associated with improved outcomes, reduced rates of 
mechanical ventilation, and decreased intensive care unit (ICU) admissions in hospitalized COVID-19 
patients. Given the encouraging findings, the world’s largest randomized controlled open-label trial was 
performed using approximately 15000 patients in the UK (RECOVERY TRIAL)[15]. The patients in the 
study were allocated to receive aspirin after diagnosis of COVID-19 during in-hospital admission, and 
the results showed no associated reductions in the 28-d mortality or the progression to mechanical 
ventilation of such patients. With the above conflicting findings, the present study was designed to 
evaluate the impact of daily aspirin intake prior to hospitalization on the rate of COVID-19 positive 
patients’ progression to the ICU.

MATERIALS AND METHODS
This single-center retrospective cohort study was conducted on patients that tested COVID-19 positive 
and were admitted between March and April 2020. IRB approval was obtained before initiating the 

https://www.wjgnet.com/2220-3141/full/v11/i2/92.htm
https://dx.doi.org/10.5492/wjccm.v11.i2.92
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study. Patient data including demographic information, history of comorbidities like hypertension, 
hyperlipidemia and diabetes mellitus, medication use like aspirin, P2Y12 inhibitor, warfarin and 
NOACs, clinical characteristics, and clinical outcomes were retrieved from the hospital database based 
on the following inclusion and exclusion criteria.

Inclusion criteria
COVID-19 positive in-patients. Adults aged 18 years and older.

Exclusion criteria
Patients with incomplete medical records. Pregnant women and patients aged 17 years and younger.

All the collected data were stored securely in a password-protected computer, and any paper records 
were securely stored. Only the approved study team had access to data.

Based on intensive retrospective chart review and recording the baseline characteristics of the 
patients, they were divided into two cohorts. The first cohort consisted of patients taking daily aspirin of 
at least 81 mg, and those who were not taking daily aspirin were placed in the second cohort. The 
patients were on chronic daily aspirin prior to contracting COVID-19 and hospitalization. Aspirin intake 
was recorded as per their pre-admission medication history. For both the cohorts, we calculated various 
outcomes, which included the percentage of patients progressing to the ICU, percentage of patients 
requiring oxygen supplementation, and percentage of patients requiring mechanical ventilation. We 
also calculated survival outcomes for the two groups. Additionally, subgroup analysis was undertaken 
by comparing various age groups and gender. All the statistical analysis was performed using SPSS 
(IBM SPSS Statistics for Windows, Version 21.0; IBM Corp, Armonk, NY, United States). Categorical 
variables were analyzed using the chi-square test; P < 0.05 was considered statistically significant. A 
multinomial logistic regression analysis was done to study the relationship between various outcomes 
(ICU admission, intubation rate, and survival rate) and multiple independent variables like the use of 
aspirin, warfarin, NOACs, P2Y12 inhibitors, and comorbidities like hypertension and diabetes mellitus.

RESULTS
One hundred and twenty-five patients met our inclusion criteria and were stratified for further analysis. 
Out of them, 38 (30.40%) patients were on daily aspirin, and 87 (69.60%) were not. The majority of the 
125 study subjects, i.e, 25.6% of the study subjects, belonged to the age group of 76-85 years, followed by 
20.8% in the 56-65 age group. 19.2%, 15.2%, 12%, 4%, and 3.2% of study subjects belonged to above 85, 
66-75, 46-55, 36-45, and 24-35 years of age respectively. The chi-square test showed a significant (P = 
0.016) difference in age groups of study subjects taking daily aspirin as shown in Figure 1.

Amongst the 125 patients, we found that 41.6% were males not taking daily aspirin, 28% were 
females not taking aspirin, 17.6% were women taking daily aspirin, 12.8% were males on daily aspirin (
P = 0.068), as depicted in Figure 2.

For those on daily aspirin, 32 (84.21%), 30 (78.94%), and 18 (47.36%) subjects had significant 
comorbidities like hypertension, hyperlipidemia and diabetes mellitus, respectively. Cross-tabulation of 
the clinical parameters of study subjects showed that hypertension (P = 0.004), hyperlipidemia (P = 
0.016), diabetes mellitus (P = 0.022), were significantly associated with aspirin intake (Table 1).

In terms of outcomes, 9 (23.68%) patients were on aspirin vs 38 (43.6%) not on aspirin progressed to 
requiring ICU level of care (P = 0.034) as depicted in Figure 3. 5 (13.15%) on aspirin required mechanical 
ventilation contrary to 21 (24.13%) not on aspirin (P = 0.16). 36 (94.73%) of aspirin users required supple-
mental oxygen vs 73 (83.9%) not on aspirin (P = 0.096). 26 (68.5%) on aspirin survived vs 66 (75.8%), not 
on aspirin (P = 0.38) as depicted in Table 1.

A multinomial logistic regression analysis was further used to predict the categorical placement of 
each independent variable (aspirin, warfarin, NOACs, P2Y12 inhibitors, hypertension and diabetes 
mellitus) against the dependent variables: (1) Progression to ICU (Table 2); (2) Need for mechanical 
ventilation (Table 3); and (3) Survival outcomes (Table 4).

The analysis showed that aspirin users had an odds ratio of 0.367 (P = 0.03, CI: 0.378-2.26), predicting 
the odds of a patient taking aspirin progressing to the ICU is 0.3677 higher than those not being on 
aspirin if all the other predictor variables were held constant as represented in Table 2, though not 
significant.

The odds ratio of warfarin was 1.466 (P = 0.60, CI: 0.179-3.701) higher risk of ICU transfer than those 
not on warfarin. NOACs users had an odds ratio of 0.8522 (P = 0.79, CI: 0.229-2.520) and P2Y12 
inhibitors were 2.998 (P = 0.22, CI: 0.141-5.144). Similarly, comorbidities (hypertension and diabetes 
mellitus) showed no significant impact on ICU admissions.

Other dependent variables like the need for mechanical ventilation and survival outcomes of the 
patients were also analyzed using the same independent variables with no significant association as in 
Table 3 and Table 4, respectively.
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Table 1 Distribution of clinical parameters based on aspirin intake

Aspirin
Patient characteristics

Taking (n = 38) Not taking aspirin (n = 87)
Total (n = 125) χ2 value P value

Yes 4 5 9

Percentage (%) 3.2 4.0 7.2

No 34 82 116

Warfarin

Percentage (%) 27.2 65.6 92.8

0.90 0.34

Yes 6 9 15

Percentage (%) 4.8 7.2 12.0

No 32 78 110

Direct oral anticoagulants (NOAC)

Percentage (%) 25.6 62.4 88.0

0.74 0.38

Yes 1 5 6

Percentage (%) 0.8 4.0 4.8

No 37 82 119

P2Y12 inhibitors

Percentage (%) 29.6 65.6 95.2

0.56 0.45

Present 32 50 82

Percentage (%) 84.2 57.4 65.6

Absent 6 37 43

Hypertension

Percentage (%) 15.78 42.5 34.4

8.38 0.004a

Present 30 49 79

Percentage (%) 78.9 56.32 63.2

Absent 8 38 46

Hyperlipidemia

Percentage (%) 21 43.6 36.8

5.82 0.016a

Present 18 23 41

Percentage (%) 47.36 26.4 32.8

Absent 20 64 84

Diabetes Mellitus

Percentage (%) 52.6 73.5 67.2

5.25 0.022a

Yes 3 4 7

Percentage (%) 7.8 4.5 5.6

No 35 83 118

Immunosuppression

Percentage (%) 92.1 95.4 94.4

0.54 0.46

Admitted to ICU 9 38 47

Percentage (%) 23.6 43.67 37.6

Remained on medical floors 29 49 78

ICU admission

Percentage (%) 90.6 56.3 62.4

4.50 0.034a

Yes 5 21 26

Percentage (%) 13.1 24.1 20.8

No 33 66 99

Intubation

Percentage (%) 86.8 75.8 79.2

1.93 0.16

Survived 26 66 92

Percentage (%) 68.4 75.8 73.6

Died 12 21 33

Outcome (survival)

Percentage (%) 31.5 24.1 26.4

0.75 0.38
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Present 2 1 3

Percentage (%) 5.2 1.1 2.4

Absent 36 86 122

PE/DVT

Percentage (%) 94.7 98.8 97.6

1.91 0.16

Present 36 73 109

Percentage (%) 94.7 83.9 87.2

Absent 2 14 16

Oxygen use

Percentage (%) 5.2 16 12.8

2.77 0.096

aP ≤ 0.05.

Table 2 Logistic regression result for progression to the intensive care unit

Characteristics Regression coefficients Standard error χ2 (wald) P value Odds ratio 95%CI 

Intercept -0.45044 0.332171 1.838826 0.175089 0.637351

Aspirin -1.00047 0.46281 4.67307 0.030639 0.367707 0.365575-2.269164

Warfarin 0.382791 0.733339 0.272467 0.601681 1.466372 0.179321-3.701697

NOAC’s -0.15984 0.616872 0.067143 0.795543 0.852277 0.22984-2.520831

P2Y12 inhibitors 1.098044 0.908435 1.461005 0.22677 2.998296 0.142169-5.14458

HTN 0.213851 0.424561 0.253712 0.614473 1.238438 0.259028-1.790559

DM 0.018183 0.432623 0.001767 0.966474 1.01835 0.187667-1.05208

NOAC’s: Novel oral anticoagulants; HTN: Hypertension; DM: Diabetes mellitus.

Table 3 Logistic regression results for need for mechanical ventilation

Characteristics Regression coefficients Standard error χ2 (wald) P value Odds ratio 95%CI 

Intercept -1.22056 0.389142 9.83799 0.001709 0.295063

Aspirin -0.83593 0.566163 2.179995 0.139815 0.433472 0.142903-1.31486

Warfarin 0.1583 0.859459 0.033924 0.853868 1.171517 0.217358-6.314246

NOACs -0.54597 0.812938 0.451048 0.501838 0.57928 0.117737-2.850114

P2Y12 inhibitors -0.42413 1.139528 0.138534 0.709742 0.654336 0.070118-6.106168

HTN 0.22629 0.500756 0.20421 0.651344 1.253939 0.469929-3.345963

DM 0.020291 0.510762 0.001578 0.968312 1.020498 0.375017-2.776985

NOAC’s: Novel oral anticoagulants; HTN: Hypertension; DM: Diabetes mellitus.

DISCUSSION
In a multi-center cohort study on COVID-19 patients by Chow et al[14], aspirin use was independently 
associated with a lower risk of mechanical ventilation, ICU admission, and in-hospital mortality. Given 
aspirin's wide inexpensive use, it could be the answer we are looking for especially in low-income 
countries where expensive immunomodulators aren't readily available[14]. But a recent randomized 
controlled, open-label trial - RECOVERY, compared multiple treatments, including 150 mg aspirin once 
daily. They found that in hospitalized COVID-19 patients, aspirin was not associated with reductions in 
28-d mortality or the risk of progressing to invasive mechanical ventilation or death but was associated 
with a slight increase in the rate of being discharged alive within 28 d[15]. Given the conflicting nature 
of recent studies, we sought to evaluate the effect of daily aspirin intake on clinical outcomes in hospit-
alized patients with COVID-19 and its impact on the rate of COVID-19 positive patient’s progression to 
ICU.
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Table 4 Logistic regression results for survival outcomes

Characteristics Regression coefficients Standard error χ2 (wald) P value Odds ratio 95%CI 

Intercept 1.689138 0.422469 15.98599 6.38E-05 5.41481

Aspirin -0.07596 0.456833 0.027651 0.867932 0.926849 0.378575-2.269164

Warfarin -0.20489 0.772302 0.070384 0.790778 0.814735 0.179321-3.701697

NOACs -0.27293 0.610988 0.199538 0.655094 0.761148 0.229824-2.520831

P2Y12 inhibitors -0.1564 0.915497 0.029184 0.864355 0.855219 0.142169-5.14458

HTN -0.38415 0.49321 0.606636 0.436057 0.681032 01.790559

DM -0.81116 0.439766 3.402248 0.065108 0.444344 1.05208

NOAC’s: Novel oral anticoagulants; HTN: Hypertension; DM: Diabetes mellitus.

Figure 1 Distribution of study population based on age and aspirin intake (chi-square value of 15.66, P value = 0.016).

Figure 2  Distribution of study subjects based on gender and aspirin intake (χ2 value = 3.32, P value = 0.068).

Our study analyzed 125 patients, of which 38 patients were on daily aspirin use, with a minimum 
dose of 81 mg. The study showed a significant association in variables such as age groups, hypertension, 
hyperlipidemia, and diabetes mellitus. This insinuated that our aspirin patients were older, and most of 
them had significant comorbidities, putting them at risk of severe COVID-19 illness.
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Figure 3 Distribution of study subjects based on aspirin and intensive care unit admission (χ2 = 4.50, P value = 0.034). ICU: Intensive care 
unit.

At first glance, aspirin showed a possible protective role in progression to ICU on chi-square analysis. 
It failed to reach significance in multinomial logistic regression analysis. Furthermore, in terms of 
mortality, patients on aspirin had a higher mortality rate of 32% as compared to only 25% for non-
aspirin users. This could be explained by the fact that patients on aspirin were older and had more 
comorbidities.

Hence, we conclude that aspirin shows no protective role for COVID-19 patients in terms of 
progression to ICU, survival outcome, and use of mechanical ventilation. Our findings concurred with 
the results of the RECOVERY trial[15]. 

Furthermore, bleeding risk is a potential adverse event while on aspirin. In the RECOVERY TRIAL, 
the incidence of major bleeding events was higher in the aspirin group (1.6% vs 1.0%; absolute 
difference 0.6%, SE: 0.2%). There were 18 reports of serious adverse events believed related to aspirin, all 
due to hemorrhagic in nature[15]. Even though we did not assess bleeding risk, this is a serious adverse 
event to bear in mind.

The advantage of our study is that it was conducted on the cohort of patients that presented at our 
hospital during the initial phase of the COVID-19 pandemic back in March of 2020. At that time, the use 
of corticosteroids and remdesivir were not established as the standard of care, and hence our study is 
not confounded by the effects of these medications.

The limitations of our study include a modest sample size and a retrospective - observational 
analysis, which limits generalizability and adjustment for confounding variables. We did not collect 
data on other concomitant medications - like statins or ACEI/ARBs, as most patients on aspirin are 
usually on the above, due to guideline-directed medical therapy for cardiovascular diseases, which 
could confound results. Some of our patients had their daily aspirin use discontinued after admission 
due to inability to tolerate enteral feeds, new bleeding complications, or being started on other antico-
agulants owing to COVID-19 complications.

CONCLUSION
Our study suggests that aspirin does not have beneficial effects regarding progression to ICU from the 
medical floors in COVID-19 positive patients. Furthermore, it showed no statistically significant impact 
in reducing rates of mechanical ventilation, oxygen requirement, or decreasing mortality in patients.

ARTICLE HIGHLIGHTS
Research background
In a retrospective study by Chow et al, it was found that aspirin use may be associated with improved 
outcomes, reduced rates of mechanical ventilation, and decreased intensive care unit (ICU) admissions 
in hospitalized coronavirus disease 2019 (COVID-19) patients. Given the encouraging findings, the 
world’s largest randomized controlled open-label trial was performed using approximately 15000 
patients in the UK (RECOVERY TRIAL). The patients in the study were allocated to receive aspirin after 
diagnosis of COVID-19 during in-hospital admission, and the results showed no associated reductions 
in the 28-d mortality or the progression to mechanical ventilation of such patients. With the above 
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conflicting findings, the present study was designed to evaluate the impact of daily aspirin intake prior 
to hospitalization on the rate of COVID-19 positive patients’ progression to the ICU.

Research motivation
With the never ending COVID-19 pandemic, it is imperative we find ways to keep patients out of the 
ICU. We have learnt that COVID-19 illness has major thrombotic and inflammatory effects. Aspirin 
would seem like an ideal choice to curb these effects. With this in mind, we conducted our study. But 
surprisingly we found that aspirin has no beneficial effects when it comes to preventing severe COVID-
19 illness like ICU admissions. We postulate that patients taking aspirin were also older and had 
significant comorbidities, putting them at high risk for severe COVID-19. Furthermore, this study was 
carried out back when the most effective treatment modalities like steroids and remdesivir were not 
used. Hence, we conclude that aspirin's antiviral, anti-inflammatory and anti-thrombotic properties may 
not be strong enough to combat the COVID-19 illness.

Research objectives
Present study was designed to evaluate the impact of daily aspirin intake prior to hospitalization on the 
rate of COVID-19 positive patients’ progression to the ICU.

Research methods
The idea of using the below methods were modeled after the study by Chow et al and the recovery trial 
on Aspirin in patients admitted to the hospital with COVID-19. Research methods adopted were the 
following: (1) Categorical variables, such as demographic information, comorbidities, receipt of investig-
ational therapeutics, type of oxygen support, mechanical ventilation need, and outcomes, were reported 
as the number and percentage of patients and were compared between groups using the χ2 test. P values 
< 0.05 were considered statistically significant; and (2) Multinomial logistic regression analysis to 
control for interplay of confounding from other anti-coagulation agents.

Research results
Our study analyzed 125 patients, of which 38 patients were on daily aspirin use, with a minimum dose 
of 81 mg. The study showed a significant association of aspirin with variables such as age groups, 
hypertension, hyperlipidemia, and diabetes mellitus. This insinuated that our aspirin patients were 
older, and most of them had significant comorbidities, putting them at risk of severe COVID-19 illness. 
At first glance, aspirin showed a possible protective role in progression to ICU on chi-square analysis. It 
failed to reach significance in multinomial logistic regression analysis. Furthermore, in terms of 
mortality, patients on aspirin had a higher mortality rate of 32% as compared to only 25% for non-
aspirin users. This could be explained by the fact that patients on aspirin were older and had more 
comorbidities.

Research conclusions
We conclude that aspirin shows no protective role for COVID-19 patients in terms of progression to 
ICU, survival outcome, and use of mechanical ventilation. Our findings concurred with the results of 
the RECOVERY trial. The advantage of our study is that it was conducted on the cohort of patients that 
presented at our hospital during the initial phase of the COVID-19 pandemic back in March of 2020. At 
that time, the use of corticosteroids and remdesivir were not established as the standard of care, and 
hence our study is not confounded by the effects of these medications.

Research perspectives
Given the conflicting results of recent studies on aspirin and COVID-19 illness, it would seem beneficial 
for future studies to study the effect of chronic daily aspirin use on COVID-19 outcomes. Since our N-
126, larger studies with N-1000s may be able to show definitive significance between aspirin and 
COVID-19. In theory, aspirin is an over the counter, cheap medication with a wide range of properties 
to battle the ill effects of the virus.
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