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Abstract

Background: Coronavirus disease 2019 (COVID-19) triggers mul-
tiple components of the immune system and causes inflammation of
endothelial walls across vascular beds, resulting in respiratory failure,
arterial and venous thrombosis, myocardial injury, and multi-organ
failure leading to death. Early in the COVID-19 pandemic, aspirin
was suggested for the treatment of symptomatic individuals, given
its analgesic, antipyretic, anti-inflammatory, anti-thrombotic, and
antiviral effects. This study aimed to evaluate the association of as-
pirin use with various clinical outcomes in patients hospitalized for
COVID-19.

Methods: This was a retrospective study involving patients aged > 18
years and hospitalized for COVID-19 from March 2020 to October
2020. Primary outcomes were acute cardiovascular events (ST eleva-
tion myocardial infarction (STEMI), type 1 non-ST elevation myo-
cardial infarction (NSTEMI), acute congestive heart failure (CHF),
and acute stroke) and death. Secondary outcomes were respiratory
failure, need for mechanical ventilation, and acute deep vein throm-
bosis (DVT)/pulmonary embolism (PE).

Results: Of 376 patients hospitalized for COVID-19, 128 were taking
aspirin. Significant proportions of native Americans were hospital-
ized for COVID-19 in both aspirin (22.7%) and non-aspirin (24.6%)
groups. Between aspirin and non-aspirin groups, no significant dif-
ferences were found with regard to mechanical ventilator support
(21.1% vs. 15.3%, P = 0.16), acute cardiovascular events (7.8% vs.
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5.2%, P=0.32), acute DVT/PE (3.9% vs. 5.2%, P=0.9), readmission
rate (13.3% vs. 12.9%, P = 0.91) and mortality (23.4% vs. 20.2%, P
= 0.5); however, the median duration of mechanical ventilation was
significantly shorter (7 vs. 9 days, P = 0.04) and median length of
hospitalization was significantly longer (5.5 vs. 4 days, P = 0.01) in
aspirin group compared to non-aspirin group.

Conclusion: No significant differences were found in acute cardio-
vascular events, acute DVT/PE, mechanical ventilator support, and
mortality rate between hospitalized COVID-19 patients who were
taking aspirin compared to those not taking aspirin. However, larger
studies are required to confirm our findings.

Keywords: Aspirin; Coronavirus disease 2019; Mortality; Hypoxia;
Mechanical ventilation; ST-elevation myocardial infarction; Non-ST
elevation myocardial infarction; Acute cerebrovascular accidents

Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) that causes coronavirus disease 2019 (COVID-19) af-
fected over 767 million people resulting in over 6.9 million
deaths globally [1]. Infection by SARS-CoV-2 triggers mul-
tiple components of the immune system, including the innate
and adaptive portions as well as antibody response [2]. Based
on the current scientific data, SARS-CoV-2 infection is charac-
terized by reduced interferon (IFN)-1 and IFN-3 responses and
does trigger multiple pro-inflammatory cytokines, including
interleukin (IL)-1B, IL-6, tumor necrosis factor (TNF), and in-
terleukin-1 receptor antagonist (IL-1RA) [2, 3]. These inflam-
matory molecules are likely to play a significant role in myocar-
dial injury, even though the exact pathophysiology is unknown
[4]. Additionally, viral inclusion bodies have been observed
under electron microscopy in association with inflammation of
endothelial walls across vascular beds of different organs, sug-
gesting the significant role that anti-inflammatory drugs could
play in COVID-19 patients [5]. Furthermore, several studies
have demonstrated an association of COVID-19 with arterial
and venous thrombosis [6-8], even on autopsy [9].

Aspirin is known for its anti-inflammatory function and is
used to treat various inflammatory conditions such as Kawa-
saki disease, pericarditis, and rheumatic fever. The properties
of aspirin: anti-inflammatory by inhibition of cyclooxygenase
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(COX), anti-viral via inhibition of viral replication by inhibit-
ing prostaglandin E2 (PGE2) in macrophages and upregula-
tion of type 1 IFN synthesis, and its anticoagulant effects via
inhibition of platelet aggregation, may collectively play an im-
portant role in inflammatory cytokine storm and coagulation
dysfunction in severe and fatal cases of COVID-19 [10, 11].
Early in the COVID-19 pandemic, aspirin was suggested for
the treatment of symptomatic individuals given its analgesic,
antipyretic, anti-inflammatory, anti-thrombotic, and antiviral
effects, thus combating essentially all aspects of this patho-
gen simultaneously [12]. In addition to what is known already
about the cardioprotective effects of aspirin, Geiger et al de-
scribed aspirin, as well as its metabolite, salicylic acid, directly
reducing SARS-CoV-2 replication possibly via inhibition of
nuclear factor kappa-light-chain-enhancer of activated B cells
(NFKB) [13]. Aspirin’s immunomodulatory effects have also
been demonstrated to work via inhibition of delayed rectifier
potassium channels on the surface of T-lymphocytes [ 14]. This
study aimed to evaluate the association of aspirin use with
various clinical outcomes, including myocardial injury, acute
deep vein thrombosis (DVT)/pulmonary embolism (PE), acute
stroke, length of hospitalization, and mortality rate in patients
hospitalized for COVID-19.

Materials and Methods

This was an observational retrospective study conducted from
March 2020 to October 2020 after obtaining approval from the
Institutional Review Board (IRB) at the University of North
Carolina (UNC) Health Southeastern Hospital. This study was
conducted in compliance with the institution’s ethical stand-
ards on human subjects, and informed consent was not re-
quired. All patients who were aged > 18 years and hospitalized
for COVID-19 were included in the study. Data were collected
and de-identified by chart review. The variables of interest in-
cluded patient demographics, comorbid conditions (diabetes
mellitus, hypertension, coronary artery disease (CAD), hyper-
lipidemia, atrial fibrillation, history of DVT or PE, congestive
heart failure (CHF), chronic lung disease (CLD), chronic kid-
ney disease (CKD)), home medications, inflammatory mark-
ers (D-dimer, lactate dehydrogenase (LDH), ferritin, procal-
citonin), chest X-ray findings, inpatient medications, hypoxia
(SpO, < 94%), use of mechanical ventilation, acute medical
problems (ST elevation myocardial infarction (STEMI), non-
ST elevation myocardial infarction (NSTEMI) type 1, acute
CHF, acute cerebrovascular accidents (CVA), acute DVT/PE,
acute kidney injury (AKI)), length of hospitalization, readmis-
sion, and death.

Primary outcomes were acute cardiovascular events (STE-
MI, NSTEMI type 1, acute CHF, acute stroke) and death in
patients who were taking aspirin compared to those who were
not taking them. Secondary outcomes were hypoxia, defined
as SpO, < 94%, need for and length of mechanical ventilation,
acute DVT/PE, and readmission rate.

Frequencies/percentages were generated for categorical
variables to estimate the rate/proportions of the variables of
interest. For continuous variables, measures of central ten-
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dency such as mean (or median, as necessary) and disper-
sion, namely standard deviation (or the range, as appropri-
ate), were computed. Group differences between those taking
aspirin vs. those not taking aspirin were explored using Chi-
square tests or independent samples #-tests depending on the
nature of the outcome of interest - categorical or continu-
ous, respectively. Where appropriate, a Kaplan-Meier (K-
M) analysis was conducted. Further, multivariable logistic
regression analysis was conducted to account for any con-
founding factors in the association between aspirin use and
the outcomes of interest. All statistical tests were considered
significant wherever P < 0.05.

Results

Of 376 patients hospitalized for COVID-19 from March 2020
to October 2020, 128 patients were taking aspirin, most of
which were females in both aspirin (52.3%) and non-aspirin
59.3% groups (Table 1). The mean age of patients was 66.8
and 59.8 years in the aspirin and non-aspirin groups, respec-
tively. Significant proportions of native Americans were
hospitalized for COVID-19 in both aspirin (22.7%) and non-
aspirin (24.6%) groups (Table 1). The mean body mass in-
dex was 32.71 and 32.4 in the aspirin and non-aspirin groups,
respectively (Table 1). A significantly higher proportion of
patients had hypoxia in the aspirin group compared to the
non-aspirin group (71.1% vs. 54.4%, P = 0.002); however,
there was no significant difference in the percentage of people
requiring oxygen support via nasal cannula (64.1% vs. 57.3%,
P =0.204), high flow oxygen support (35.2% vs. 28.2%, P =
0.163) and mechanical ventilator support (21.1% vs. 15.3%,
P =0.16) (Table 2). Nonetheless, the median duration of me-
chanical ventilation was significantly shorter in the aspirin
group compared to the non-aspirin group (7 vs. 9 days, P =
0.036) (Table 2). Further, there were no significant differenc-
es between aspirin and non-aspirin groups with regard to the
levels of inflammatory markers on presentation and at peak
(D-dimer, P=0.91, P=0.24; LDH, P = 0.93, P = 0.9; ferritin,
P =0.45, P = 0.56; procalcitonin, P = 0.98, P = 0.76) (Table
2). Significantly higher proportions of patients in the aspi-
rin group compared to the non-aspirin group had noticeable
chest X-ray changes (82.8% vs. 74.2%, P = 0.06), and were
treated with antibiotics (88.3% vs. 79%, P = 0.03), remdesivir
(52.3% vs. 33.9%, P =0.001) and dexamethasone (71.9% vs.
52.4%, P = 0.00) (Table 2). There were no statistically sig-
nificant differences between the aspirin and the non-aspirin
groups with regard to acute cardiovascular events (7.8% vs.
5.2%, P=0.32) and acute DVT/PE (3.9% vs. 5.2%, P =0.9);
however, a significantly higher percentage of patients in the
aspirin group had AKI (44.5% vs. 30.2%, P = 0.006). The me-
dian length of hospitalization was significantly longer in the
aspirin group compared to the non-aspirin group (5.5 vs. 4
days, P =0.01); this could reflect the fact that the patients on
aspirin were likely sicker compared to the patients not on as-
pirin (Fig. 1). There was no significant difference in readmis-
sion rate (13.3% vs. 12.9%, P = 0.91) and mortality (23.4%
vs. 20.2%, P=0.5) (Table 2).
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Table 1. Demographics and Other Baseline Characteristics of COVID-19 Patients Included in the Study

On aspirin (n = 128)

Not on aspirin (n = 248)

Gender, % (n)

Male 47.7 (61) 40.7 (101)
Female 52.3(67) 59.3 (147)
Age (mean = SD) 66.79 +12.27 59.79 + 18.80
Race/ethnicity, % (n)
Non-Hispanic Whites 35.2 (45) 28.2 (70)
Non-Hispanic Blacks 40.6 (52) 35.1(87)
Native American 22.7 (29) 24.6 (61)
Others/Hispanic-Latino/Asian 1.6 (2) 12.1 (30)
BMI (mean + SD) 32.71 +£8.84 32.40+9.78
Obesity
Overweight (BMI 25.0 - 29.9), % (n) 26.6 (34) 27.8 (69)
Class I obesity (BMI 30 - 34.9), % (n) 28.9 (37) 19.8 (49)
Class II obesity (BMI 35 - 39.9), % (n) 13.3 (17) 10.9 (27)
Class III obesity (BMI > 40), % (n) 16.4 (21) 17.3 (43)
Pre-existing/chronic medical problems, % (n)
Diabetes mellites 63.3 (81) 41.9 (104)
Hypertension 89.8 (115) 73.8 (183)
Hyperlipidemia 70.3 (90) 48.4 (120)
Atrial fibrillation 10.9 (14) 5.6 (14)
History of DVT/PE 3.9(5) 5.2(13)
CAD 41.4 (53) 15.7 (39)
CHF 18.8 (24) 10.1 (25)
Chronic lung disease 28.1 (36) 15.7 (39)
CKD 21.1(27) 21.4(53)
On chronic dialysis 3.1(4) 6.9 (17)
Medication prior to admission
On antiplatelet therapy, % (n)
Clopidogrel 0 13.3 (33)
Ticagrelor 0 1.6 (4)
Dual antiplatelet therapy 10.9 (14) 0
On anticoagulation, % (n)
Coumadin 2303 1.2(3)
Apixaban 4.7 (6) 6.0 (15)
Rivaroxaban 3.1 (4) 1.2 (3)
Enoxaparin 0.8 (1) 0.8 (2)

BMI: body mass index; CAD: coronary artery disease; CHF: congestive heart failure; CKD: chronic kidney disease; COVID-19: coronavirus disease
2019; DVT: deep vein thrombosis; PE: pulmonary embolism; SD: standard deviation.

The effects of age, race, gender, aspirin use, diabetes
mellitus, hypertension, CAD, and CKD on the odds of devel-
oping hypoxia, requiring mechanical ventilation, acute DVT/
PE, readmission rate, and mortality were evaluated using
multivariable logistic regression analysis (Tables 3-7). Non-
Hispanic Whites and patients younger than 65 years old had

significantly higher odds of developing hypoxia (P = 0.049,
odds ratio (OR) 2.43, 95% confidence interval (CI) 1.004 -
5.86; P =0.006, OR 1.95, 95% CI 1.21 - 3.14) respectively
(Table 3). Furthermore, the odds of developing acute DVT/
PE were significantly higher in male patients (P = 0.011, OR
7.76, 95% CI 1.61 - 37.51) and lower in patients with CKD
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Table 2. Comparative Analysis of Variables of Interest Between COVID-19 Patients on Aspirin and Those Not on Aspirin

On aspirin (n = 128) Not on aspirin (n = 248) P
Hypoxia (SpO, < 94%), % (n) 71.1 (91) 54.4 (135) 0.002
O, support, % (n)
On nasal cannula O, support 64.1 (82) 57.3 (142) 0.204
On high flow oxygen (= 6 L/min) 35.2 (45) 28.2 (70) 0.163
On mechanical ventilation, % (n) 21.1 (27) 15.3 (38) 0.159
Duration of mechanical ventilation (days) (median (IQR)) 7(7) 9 (11) 0.036
Inflammatory markers
D-dimer
On presentation (median (IQR)) 0.990 (1.71) 1.12 (1.415) 0.905
Peak (median (IQR)) 1.63 (3.458) 1.32 (1.752) 0.241
LDH
On presentation (mean & SD) 300.57 (168.05) 315.89 (244.78) 0.930
Peak (mean + SD) 331.33(150.22) 382.15(379.18) 0.886
Ferritin
On presentation (median (IQR)) 490.6 (666.95) 581.6 (1,265.1) 0.450
Peak (median (IQR)) 649.1 (900.73) 818.4 (1,715.0) 0.561
Procalcitonin
On presentation (median (IQR)) 0.505 (0.355) 0.74 (0.768) 0.976
Peak (median (IQR)) 0.83 (0.99) 0.90 (2.515) 0.764
Positive chest X-ray findings, % (n) 82.8 (106) 74.2 (184) 0.060
Inpatient medications
Received therapeutic enoxaparin 35.9 (46) 29.8 (74) 0.230
Received antibiotics 88.3 (113) 79.0 (196) 0.026
Received remdesivir 52.3 (67) 33.9 (84) 0.001
Received dexamethasone 71.9 (92) 52.4(130) 0.000
Received convalescent plasma 5.5(7) 8.5(21) 0.295
Acute medical problems, % (n)
Cardiovascular events (STEMI, type 1 NSTEMI, CHF, CVA) 7.8 (10) 5.2 (13) 0.318
DVT/PE 3.9(5) 5.2(13) 0.575
AKI 44.5 (57) 30.2 (75) 0.006
Needed dialysis for AKI 3.9(5) 6.9 (17) 0.242
Length of hospitalization (days) (median (IQR)) 5.50 (7.75) 4.00 (6.00) 0.011
Readmissions, % (n) 13.3(17) 12.9 (32) 0.913
Death, % (n) 23.4 (30) 20.2 (50) 0.473

AKI: acute kidney injury; CHF: congestive heart failure; COVID-19: coronavirus disease 2019; CVA: cerebrovascular accident; DVT: deep vein
thrombosis; IQR: interquartile range; LDH: lactate dehydrogenase; NSTEMI: non-ST elevation myocardial infarction; PE: pulmonary embolism; SD:
standard deviation; STEMI: ST-segment elevation myocardial infarction.

(P=0.001, OR 0.15, 95% CI 0.05 - 0.47). Moreover, patients
with CKD had lower odds of readmission (P = 0.01, OR 0.4,
95% CI1 0.20 - 0.8), and patients aged < 65 years had higher
odds of death from COVID-19 (P < 0.00, OR 2.88, 95% CI
1.61 - 5.15). Nonetheless, multivariable logistic regression
did not show any association of aspirin use with hypoxia,
requirement of mechanical ventilation, acute DVT/PE, read-

mission, and mortality rates.

Discussion

Our study did not show statistically significant associations be-
tween aspirin use and any primary or secondary outcomes, in-
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Figure 1. Kaplan-Meier curve showing cumulative survival and length of stay of patients on aspirin compared to patients not on
aspirin. Patients on aspirin stayed longer in the hospital compared to those not on aspirin from approximately 5 up to 40 days.

cluding acute cardiovascular events, overall mortality, acute
DVT/PE, need for mechanical ventilation, or readmission rate.
Nonetheless, multiple significant observations were made out-
side of the primary and secondary outcomes, including a larger
number of patients taking aspirin experienced respiratory failure
(defined as SpO, < 94%) and AKI. Prehospital aspirin use has
been implicated in decreasing the risk of intensive care unit (ICU)
admission and mechanical ventilation without significant effect
on mortality [15], and some even suggested the use of troponin
and D-dimer levels to guide aspirin therapy [16]. Additionally,

the duration of mechanical ventilation was significantly shorter
in patients taking aspirin, which could potentially attenuate the
endothelial inflammation observed in COVID-19 infection. Fur-
thermore, our study also showed a higher proportion of both men
and patients with CKD taking aspirin experienced acute DVT or
PE. The exact significance of this remains unclear, although it is
well-known that patients with CKD do experience higher levels
of platelet dysfunction and hypercoagulability than others [17].
To this point, several studies have evaluated the asso-
ciation between not only aspirin but also non-steroidal anti-

Table 3. Multivariable Logistic Regression Analysis for Hypoxia in Hospitalized COVID-19 Patients

95% CI for EXP(B)

B SE Wald df Sig. (P) Exp(B) (OR)
Lower Upper

On aspirin -0.504 0.258 3.824 1 0.051 0.604 0.365 1.001
Gender (male) -0.200 0.229 0.763 1 0.382 0.818 0.522 1.283
Recategorized race 3.965 3 0.265

Non-Hispanic Whites 0.886 0.450 3.878 1 0.049 2.426 1.004 5.859
Non-Hispanic Blacks 0.663 0.449 2.183 1 0.140 1.940 0.805 4.675
Native Americans 0.752 0.470 2.562 1 0.109 2.121 0.845 5.329
Diabetes mellitus -0.367 0.238 2.381 1 0.123 0.693 0.434 1.104
Hypertension -0.569 0.304 3.514 1 0.061 0.566 0.312 1.026
Coronary artery disease -0.103 0.297 0.120 1 0.729 0.903 0.505 1.614
Chronic kidney disease -0.198 0.296 0.450 1 0.502 0.820 0.459 1.464
Age dichotomized (< 65 years) 0.668 0.243 7.547 1 0.006 1.950 1.211 3.141
Constant -0.520 0.469 1.226 1 0.268 0.595

CI: confidence interval; COVID-19: coronavirus disease 2019; OR: odds ratio; SE: standard error.
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Table 4. Multivariable Logistic Regression Analysis for Mechanical Ventilation in COVID-19 Patients

95% CI for EXP(B)

B SE Wald df Sig. (P) Exp(B) (OR)
Lower Upper

On aspirin -0.361 0.308 1.378 1 0.240 0.697 0.381 1.274
Gender (male) -0.545 0.287 3.610 1 0.057 0.580 0.331 1.017
Recategorized race 0.456 3 0.928

Non-Hispanic Whites 0.300 0.589 0.260 1 0.610 1.350 0.425 4.286
Non-Hispanic Blacks 0.105 0.575 0.033 1 0.855 1.111 0.360 3.426
Native Americans 0.227 0.602 0.142 1 0.707 1.254 0.385 4.084
Diabetes mellitus -0.161 0.295 0.298 1 0.585 0.851 0.477 1.518
Hypertension -0.343 0.432 0.631 1 0.427 0.710 0.305 1.654
Coronary artery disease 0.575 0.360 2.554 1 0.110 1.777 0.878 3.596
Chronic kidney disease -0.437 0.338 1.669 1 0.196 0.646 0.333 1.253
Age dichotomized (< 65 years) 0.514 0.305 2.843 1 0.092 1.671 0.920 3.037
Constant 1.863 0.626 8.846 1 0.003 6.440

CI: confidence interval; COVID-19: coronavirus disease 2019; OR: odds ratio; SE: standard error.

inflammatory drugs (NSAIDs) in general, as well as various
doses of anticoagulation, and morbidity and mortality associ-
ated with COVID-19 infections. One of the most notable of
these studies, the RECOVERY trial, a randomized controlled
trial (RCT) that assigned COVID-19 patients to receive either
aspirin or usual care, demonstrated no reduction in either 28-
day mortality or risk of progressing to invasive mechanical
ventilation or death but did find a small increase in discharged
rate within 28 days [18]. Zhao et al demonstrated with a meta-
analysis involving multiple NSAIDs (including aspirin) that
NSAIDs use prior to admission or diagnosis of COVID-19 was
not associated with an increased rate of hospitalizations, me-
chanical ventilation, or length of hospital stay; however, their
use was, in fact, associated with not only a decreased risk of

severe infection and death but also an increase in the risk of
stroke [19]. Interestingly, another meta-analysis conducted by
Zong et al included 23 observational studies and four RCTs
[20]. Analysis of the observational studies did demonstrate
lower mortality risk in patients taking antiplatelet medication;
however, this was lost after the inclusion of the four RCTs,
indicating a lack of benefit in adding these medications to the
repertoire of the others used to treat primary COVID-19 infec-
tion [20]. Further demonstration of the lack of mortality ben-
efit has also been made elsewhere [21, 22]. One study even
showed an increased risk of hospitalization in patients taking
aspirin at the time of diagnosis [23].

Numerous studies have demonstrated a pure mortality re-
duction in COVID-19 patients without other deleterious effects.

Table 5. Multivariable Logistic Regression Analysis for DVT/PE in Hospitalized COVID-19 Patients

95% CI for EXP(B)

B SE Wald df Sig. (P) Exp(B) (OR)

Lower Upper
On aspirin -0.195 0.622 0.099 1 0.753 0.823 0.243 2.781
Gender (male) 2.049 0.804 6.501 1 0.011 7.759 1.606 37.483
Recategorized race 2.613 3 0.455
Non-Hispanic Whites -18.030 6374.539 0.000 1 0.998 0.000 0.000
Non-Hispanic Blacks -18.406 6374.539 0.000 1 0.998 0.000 0.000
Native Americans -17.258 6374.539 0.000 1 0.998 0.000 0.000
Diabetes mellitus 0.731 0.562 1.693 1 0.193 2.077 0.691 6.244
Hypertension -0.666 0.849 0.614 1 0.433 0.514 0.097 2.716
Coronary artery disease 0.452 0.689 0.431 1 0.512 1.572 0.407 6.067
Chronic kidney disease -1.934 0.601 10363 1 0.001 0.145 0.045 0.469
Age dichotomized (< 65 years) -0.957 0.591 2.618 1 0.106 0.384 0.121 1.224
Constant 21.833 6374.539 0.000 1 0.997

CI: confidence interval; COVID-19: coronavirus disease 2019; OR: odds ratio; SE: standard error.
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Table 6. Multivariable Logistic Regression Analysis for Readmission in COVID-19 Patients

95% CI for EXP(B)

B SE Wald df  Sig. (P) Exp(B) (OR)
Lower Upper

On aspirin 0.057 0.357 0.025 1 0.874 1.058 0.525 2.132
Gender (male) -0.068 0.328 0.043 1 0.836 0.934 0.491 1.777
Recategorized race 1.089 3 0.780

Non-Hispanic Whites 0.622 0.657 0.898 1 0.343 1.863 0.514 6.745
Non-Hispanic Blacks 0.468 0.634 0.544 1 0.461 1.596 0.461 5.527
Native Americans 0.320 0.655 0.239 1 0.625 1.377 0.381 4.976
Diabetes mellitus 0.221 0.334 0.436 1 0.509 1.247 0.647 2.401
Hypertension -0.650 0.545 1.420 1 0.233 0.522 0.179 1.520
Coronary artery disease -0.259 0.373 0.480 1 0.488 0.772 0.371 1.605
Chronic kidney disease -0.918 0.352 6.807 1 0.009 0.400 0.201 0.796
Age dichotomized (< 65 years) 0.337 0.353 0.908 1 0.341 1.401 0.700 2.800
Constant 2.101 0.724 8.434 1 0.004 8.175

CI: confidence interval; COVID-19: coronavirus disease 2019; OR: odds ratio; SE: standard error.

A meta-analysis performed by Su et al, which included not only
retrospective and prospective cohort studies but also four RCTs,
noted that specifically, the cohort studies demonstrated mortal-
ity reduction, not the RCTs, although significance was not lost
after the inclusion of the RCTs within the final analysis [24].
Another study performed by Chow et al also found that aspirin
use, defined either as use within 24 h of or in the 7 days prior
to hospital admission, was associated with reduced risk for me-
chanical ventilation, ICU admission, and in-hospital mortality
[25]. Furthermore, a multicenter, retrospective study performed
by Sisinni et al examined patients already using low-dose aspi-
rin daily for 7 days prior to hospital admission for COVID-19
and found that at 30 days, less number of patients utilizing as-
pirin prior to admission experienced a composite of in-hospi-

tal mortality and/or need for respiratory support upgrade [26].
Similarly, multiple other studies, including meta-analyses and
prospective and retrospective observational cohort studies, have
demonstrated mortality reduction in COVID-19 patients taking
aspirin either prior to admission or after admission [11, 27-30].
In contrast, our study did not demonstrate mortality benefit with
the use of aspirin. In line with our results, multiple studies have
also demonstrated no link between mortality in patients with
COVID-19 and aspirin use [21, 31].

Some studies have investigated the use of not only anti-
platelet agents but anticoagulants and immunomodulatory
therapies as well. An interesting study by Lima-Morales et al
examined the efficacy of the multidrug regimen azithromycin,
montelukast, ivermectin, and aspirin in ambulatory COVID-19

Table 7. Multivariable Logistic Regression Analysis for Mortality in COVID-19 Patients

95% CI for EXP(B)

B SE Wald df  Sig. (P) Exp(B) (OR)
Lower Upper

On aspirin -0.155 0.294 0.278 1 0.598 0.856 0.481 1.524
Gender (male) -0.319 0.272 1.369 1 0.242 0.727 0.427 1.240
Recategorized race 2.967 3 0.397

Non-Hispanic Whites 0.026 0.625 0.002 1 0.966 1.027 0.302 3.495
Non-Hispanic Blacks -0.474 0.609 0.606 1 0.436 0.622 0.188 2.054
Native Americans -0.487 0.627 0.603 1 0.437 0.615 0.180 2.099
Diabetes mellitus 0.065 0.278 0.054 1 0.816 1.067 0.618 1.841
Hypertension 0.026 0.393 0.004 1 0.947 1.026 0.475 2216
Coronary artery disease 0.377 0.330 1.303 1 0.254 1.458 0.763 2.785
Chronic kidney disease -0.559 0.312 3.195 1 0.074 0.572 0.310 1.055
Age dichotomized (< 65 years) 1.058 0.296 12.761 1 <0.001 2.881 1.612 5.148
Constant 1.361 0.642 4.500 1 0.034 3.899

CI: confidence interval; COVID-19: coronavirus disease 2019; OR: odds ratio; SE: standard error.
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patients and found higher rates of recovery and lower rates of
hospitalization and death at 14 days after diagnosis [32]. Un-
doubtedly, however, it is difficult to associate these results with
any one drug. Eikelboom et al examined the use of colchicine,
representative of one treatment arm, as well as the combination
of aspirin and rivaroxaban, the other arm, in symptomatic COV-
ID-19 patients and found no effect on mortality or disease pro-
gression in either group [33]. However, a significant number of
patients in the aspirin/rivaroxaban group experienced bleeding
events [33], further highlighting the need for new trials evaluat-
ing not only mortality reduction but also rates of adverse effects,
some of which can be, without a doubt, life-threatening.

Given the amount of conflicting information regarding as-
pirin and other antiplatelet or anticoagulant use in COVID-19
patients existing within the literature, more trials are needed to
determine if there is a true association between aspirin use and
mortality associated with COVID-19 infection. Additionally, it
is evident that these benefits, if and when they are determined,
must be carefully weighed against the risks of these medica-
tions, such as bleeding, increased need for organ support, or
even lapses in efficacy due to, for example, higher levels of
thromboxanes in elderly or obese patients, driving resistance
to aspirin [34]. Nonetheless, at this time, prescribing aspirin-
containing medications to patients diagnosed with COVID-19,
whether inside or outside of the hospital, should be a highly
individualized process and should involve consideration of
previous use, comorbidities, and bleeding propensity.

Strengths and limitations

It is important to note that this study’s limitations include a
small sample size and a lack of longer follow-up. This study
was done in a community hospital setting with a rural popula-
tion involving a significant number of native American, His-
panic, and African American participants, which is the greatest
strength of this study.

Conclusion

Our study found no significant association between aspirin
use and primary or secondary endpoints, including acute car-
diovascular events, overall mortality, acute DVT/PE, need for
mechanical ventilation, or readmission rate. However, exist-
ing literature about aspirin use in COVID-19 patients is highly
conflicting, and future large-scale studies are needed to deline-
ate its advantages and disadvantages clearly.
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