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Background  
Coronavirus disease 2019 (Covid-19) infection is associated with an increased risk of 
venous thromboembolism (VTE). However, it is unclear if mild Covid-19 infection is a 
significant risk factor for VTE. Our goal was to investigate the overall incidence of VTE in 
Covid-19 patients at our community hospital and assess its correlates. 

Methods  
We retrospectively reviewed the medical records of patients 18 years and older who 
tested positive for Covid-19 at our hospital between March 2020 and September 2021. 

Results  
A total of 5926 patients aged 18 to 99 years had Covid-19. Of these patients, 64 
(incidence of 1.08%) had VTE; 63% were male and 58% were African Americans. The 
highest rate of VTE was seen in patients with cardiovascular risk factors (n=47, 73%) 
followed by a history of thromboembolism (n=19, 30%); patients (n=6, 9%) with mild 
Covid-19 also developed VTE. 

Conclusions  
In our study of a predominantly African American population, the VTE incidence (1.08%) 
was ten times higher than the general population’s rate of 0.1%. Covid-19 infection, even 
mild category, not requiring hospitalization was a risk factor for VTE. The risk was 
increased in men and those who have cardiovascular risk factors and/or prior history of 
thromboembolism. 

INTRODUCTION 

Coronavirus disease 2019 (Covid-19) infection is associated 
with an increased risk of venous thromboembolism (VTE).1 

Though many early studies attempted to delineate a clear 
association between Covid -19 and VTE, due to the many 
comorbidities in the critically ill population studied as well 
as an increased rate of cytokine storm, it is unclear if Covid 
-19 itself is an independent risk factor for development of 
VTE in all Covid -19 cases, even those that do not require 
intensive care unit (ICU) care. Despite prophylactic use of 
anticoagulant therapy for Covid-19 patients, many still de
velop deep vein thrombosis (DVT) or pulmonary embolism. 
Klok et al. discovered that 27% of severe Covid-19 patients 
developed VTE despite thromboprophylaxis.2 

Many studies investigating the relationship between 
Covid-19 and VTE have had varying results, prompting 
meta-analyses to aggregate the available data. These stud
ies tended to look at the rates of thrombotic events in hos
pitalized patients, with a critical difference appearing to 
exist between those who were admitted to the hospital gen
eral floors and those who required admission to the ICU. 

Liu et al. found an incidence rate for VTE in overall hos
pitalized Covid-19 patients was 28.3% while patients ad
mitted to the ICU had an incidence rate of 38.0%.3 Sim
ilar results were found in other meta-analyses suggesting 
that ICU admission was associated with a higher VTE inci
dence.4‑9 

Although ICU admission has been associated with higher 
VTE incidence in Covid-19 patients, it is unclear if mild 
Covid-19 infection is a significant risk factor for VTE. A 
case-control study investigating 661 patients with VTE 
from March 2020 through March 2021 found that mild 
Covid-19 infection was indeed a significant risk factor.10 

Another recently published study, however, suggested that 
the overall incidence of VTEs in Covid-19 patients was 
lower than previously reported.11 Our goal was to investi
gate the overall incidence of VTE in patients with Covid-19 
infection our community hospital and assess its associated 
risk factors. 

Koujane R, Pudar J, Fernandez R, Jackson NM, Flynn JC, Sankari A. Venous
Thromboembolism in Patients Diagnosed with Coronavirus Disease 2019. MI Medical
Education and Health Bulletin. 2024;1(1). doi:10.69735/001c.117408

https://orcid.org/0000-0003-2445-363X
https://doi.org/10.69735/001c.117408
https://doi.org/10.69735/001c.117408


Table 1. Ethnicity of patient population.     

Ethnicity n (%) 

African American 37 (58) 

Caucasian 21 (33) 

Asian 1 (1.6) 

Unknown 5 (7.8) 

MATERIALS AND METHODS 

This study was approved by the Ascension Providence Hos
pital Institutional Review Board (IRBNet #1590494). We 
retrospectively reviewed the medical records of patients 
18 years and older who presented to the emergency room 
at Ascension Providence Hospital and tested positive for 
Covid-19 using a nasopharyngeal swab for real-time poly
merase chain reaction test between March 2020 and Sep
tember 2021. 
We collected demographic and clinical outcomes that in

cluded VTE and medical history. We performed descriptive 
analysis on the data, generating frequencies and percent
ages. We used IBM SPSS Version 26 (Armonk, NY) to ana
lyze the data. 

RESULTS 

We found that 5926 patients aged 18 to 99 years tested 
positive for Covid-19 during this time period. Of these pa
tients, 64 (1.08%) patients were discovered to have a VTE 
within two months of their Covid-19 diagnosis, with an av
erage time between diagnoses of 9 days; 31 patients (48%) 
presented simultaneously with Covid-19 and VTE. Six (9%) 
were deemed mild cases of Covid-19 that did not require 
admission to the hospital and thus were discharged without 
prophylactic anticoagulation. Their VTE was discovered at 
a subsequent visit after an average of 19.8 days. 
Males (n=40, 63%) were affected more frequently than 

females (n=24, 38%). The largest group affected was the 
African American population with a total of 37 individuals 
(58%, Table 1). 
Of the 64 patients treated for VTE within 2 months of 

their Covid-19 diagnosis, 42 (66%) were patients requiring 
admission to the general hospital floor for hypoxia, acute 
respiratory failure, and acute kidney injury. Some of these 
patients (n=13, 31%) did not require medical prophylaxis, 
as their only risk factor was that they were in acute respira
tory failure. Only 2 of the ICU-admitted patients were not 
initially treated prophylactically as well. 
The highest number of VTE was seen in patients with 

a past medical history of cardiovascular risk factors (n=47, 
73%) followed by a history of thromboembolism (n=19, 
30%, Figure 1). Of the 64 patients, 20 (31%) expired, 30 
(47%) were discharged home, and 11 (17%) were discharged 
to a medical facility. 

Figure 1. Patient population’s past medical history.      
*, includes diabetes mellitus, hypertension, or hyperlipidemia. ^, includes deep vein 
thromboembolism, pulmonary embolism, or stroke. #, includes congestive heart failure, 
coronary artery disease, peripheral artery disease, arrhythmia, or valvular defects. †, in
cludes chronic obstructive pulmonary disease, asthma, or obstructive sleep apnea. 

DISCUSSION 

Our study found that the total VTE incidence was 1.08%, as 
opposed to the general population’s rate of 0.1% (ten times 
higher).12 In our sample, more men were affected compared 
to women. African Americans represented the highest per
centage of VTE occurrence, which was consistent with our 
hospital’s patient demographics. Covid-19 infection, even 
mild category, not requiring hospitalization, was a risk fac
tor for VTE. We found that the top two risk factors for VTE 
associated with Covid-19 infection were presence of cardio
vascular risk factors and prior history of thromboembolism. 
It is essential to underscore that lack of awareness to 

risk factors of VTE in general contribute significantly to in
creased incidence. Specifically, those patients who were ad
mitted with acute respiratory failure (have increased need 
for oxygen and immobility), were classified as being in a 
moderate-risk category for VTE. Despite meeting at least 
two criteria, only 50% of patients who satisfied these crite
ria were provided with medical prophylaxis for VTE.13 

Our study’s limitations included its sample size, the 
variation in VTE prophylaxis, and frequent changes in the 
standards of care throughout the Covid-19 pandemic. For 
example, due to lack of evidence, patients with mild 
Covid-19 infection did not receive anticoagulation. On the 
other hand, patients with moderate to severe Covid-19 in
fection were treated prophylactically with anticoagulation. 
Therefore, there was variation in VTE prophylaxis 

among patients with Covid-19 infection even after the de
velopment of clinical guidelines.14 Additional risks to VTE 
are associated comorbidities from the severity of Covid-19 
infection. For example, patients in acute hypoxic respira
tory failure are also immobilized, which could be a major 
contributory factor to the increased risk of development of 
VTE. However, what is reported in this study and requires 
further investigation is why mild cases of Covid-19 were 
presenting with unexpected VTE days later after testing 
positive despite no known associated risk factors (hospi
talization or immobilization). These questions are impor
tant to explore so that we can modify practice guidelines 
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for VTE prophylaxis, if necessary, given the implications of 
VTEs on the patient’s overall health. 

CONCLUSIONS 

In our population of Covid-19 patients, the VTE incidence 
was higher than the general population. Though our study 
has a limited sample size, it supports the belief that mild 
Covid-19 infection not requiring hospitalization is a risk 
factor for VTE, and further studies regarding prophylactic 
anticoagulation in this population are warranted. 
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