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Background: The association of COVID-19 with venous thromboembolism is of particular interest as there are reports that have 
associated thrombotic events with the pandemic. COVID-19 may predispose to venous thromboembolism. There is initial evidence 
suggesting that individuals with COVID-19 may be more prone to developing venous thromboembolism (VTE). This study aims to 
assess venous thromboembolism and associated factors in 19 patients admitted to Addis Ababa's field hospital for COVID-19.
Objective: To identify associated factors that affect the development of thromboembolism in patients admitted with the diagnosis of 
COVID-19.
Methods: To determine the risks of VTE patients, an institution-based case control research was conducted using SPSS version 26, 
multivariable binary logistic regression analysis was used.
Results: Significant factors associated with the development of VTE in COVID-19 patients included having a severe case (AOR = 
0.38, 95% CI = 0.149–0.961), risk factors for VTE (AOR = 2.57, 95% CI = 1.18–5.33), diabetes (AOR = 3.745, 95% CI = 1.715– 
8.176), chest pain (AOR = 4.13, 95% CI = 1.89–9), stage 1 hypertension levels (AOR = 3.67, 95% CI = 1.37–9.836), and hospital 
anticoagulation (AOR = 11.78, 95% CI = 5.25–26.4).
Conclusion: The results of VTE in individuals with COVID-19 imply a direct association between severe COVID-19 and diabetes, 
having risk factors, hypertension, and hospital anticoagulation.
Keywords: COVID-19, venous thromboembolism, case control, logistic regression, Addis Ababa, Ethiopia

Background
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) is a new coronavirus that first appeared in Wuhan, 
China, toward the end of 2019. Since then, it has spread to over 190 countries worldwide. According to reports from 
March 2021, there were over 117 million confirmed cases worldwide, with an estimated 2,600,000 deaths across 220 
nations, translating into a fatality rate of almost 2%, at that time.1 The severity of the disease has different categories, 
ranging from asymptomatic to critical.2 In March 2021, it was reported that there were more than 117 million confirmed 
cases in the world, and the total number of deaths in the world was around 2,600,000 in 220 countries, with a mortality 
rate of around 2%.3 Acute Respiratory Distress Syndrome (ARDS), a prominent complication of COVID-19, is linked to 
a substantial mortality rate and stands as the primary contributor to fatalities.4

One of the worst effects of the illness is venous and arterial thrombosis, which also has a dismal prognosis.5 Patients 
with COVID-19 may have an increased risk of thrombotic consequences as a result of platelet activation, endothelial 
dysfunction, excessive inflammatory response, and blood flow stasis.6 Due to high inflammation in vascular systems 
there have been different cardiovascular complications.7 Early research on COVID-19 individuals described coagulo-
pathy and aberrant coagulation with a somewhat prothrombotic character.8
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Venous thromboembolism (VTE), a disease category that includes pulmonary embolism (PE) and deep vein 
thrombosis (DVT), has been identified as a specific complication of COVID-19 because of improved knowledge of 
the virus and its clinical course. High rates of VTE were found in those categorized as having severe COVID-19 that 
were admitted to the ICU.9

Knowing the actual frequency of VTE in COVID-19 is crucial and may aid in supporting clinical decision-making, 
especially in view of the rapidly rising infection rates around the world and the clinical difficulties in patient treatment. 
A prior meta-analysis with 1,783 patients who were seriously infected revealed 12.7% diagnosis rates for VTE.10

Added to the risk factors, COVID-19 has been associated with hypercoagulability that predisposes to thrombotic 
states.11,12 Zhou et al discovered thrombotic events in 2.9% of their patient sample when they initially revealed a link 
between COVID-19 and venous thromboembolism (VTE). Prior Asian research found that thromboembolic events were 
associated with a poor prognosis for about 25% of COVID-19 patients in intensive care units.13 According to reports, 
venous thromboembolism (VTE) affects 27–69% of critically ill SARS–CoV–2 patients.14 A common presentation of 
risk factors for venous thromboembolism (VTE) in hospitalized pneumonia patients is respiratory illness, infections, 
reduced movement, elders (>65 years), malignancies, overweight, pregnancy, heart failure, or a prior case of VTE.15,16

Methods
Study Area and Period
This study employed a case-control study design to explore the occurrence of venous thromboembolism (VTE) among 
inpatients admitted to the Addis Ababa COVID-19 field hospital. The study was conducted from October 15, 2021, to 
February 20, 2022. The source population comprised every admitted patient to the field hospital with a diagnosis of 
COVID-19 that used Real Time Polymerase Chain Reaction (RT-PCR), as mandated by the Federal Ministry of Health 
Ethiopia.17

a) Case: Every patient who was admitted to the field hospital with VTE and COVID-19 infection and was found to be 
infected by RT-PCR.

b) Control: Every patient with COVID-19 infection confirmed by RT-PCR who was admitted to the field hospital and 
did not have VTE (PE/DVT).

This case-control study aims to provide insights into the relationship of COVID-19 and the occurrence of VTE among 
the patients who were admitted to the field hospital within the allotted time. Sample size determination for the study 
utilized a difference in proportion formula, assuming an odds ratio of 2, a proportion exposed in the control group of 
40%, and aiming for an 80% power level at a 0.05 significance level. The calculated sample size was 19.6 and, to ensure 
practicality and with a 1:2 case-to-control ratio, 398 participants (106 cases and 292 controls) were included in the final 
sample.

The selection of controls was done by simple random sampling. Data were compiled from charts and EMR 
registrations. A complete list of patients admitted was obtained from electronic data and a sampling frame was 
constructed using medical record number for the controls. Cases were selected by screening all the charts and EMR 
data within the study period with the diagnosis of VTE.

Study Variables
Dependent variables: Events of venous thromboembolism in COVID-19 patients.

Independent variables: Age, sex, residence.
Clinical factors: Cough, sore throat, arthralgia, fever, shortness of breath, headache, myalgia, fatigue, hemoptysis, leg 

swelling, chest pain, palpitation, COVID-19 category, vital signs.
Laboratory-related factors: WBC count, lymphocytes, prothrombin time, activated partial thromboplastin time, 

hemoglobin, platelets, INR.
Comorbid factors: Diabetes, hypertension, dyslipidemia, malignancy, asthma, CKD, CHF.
Management-related factors: Baseline investigations, ICU admission, anticoagulation.
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Operational Definition
The WHO categorization was used to calculate the COVID-19 severity score, which is as follows: 1) Moderate disease: 
patients with one or more lower respiratory symptoms; mild disease: fever, malaise, cough, upper respiratory symptoms, 
and/or less prevalent COVID-19 characteristics. On a chest X-ray, they might have infiltrated. On room air, these patients 
can sustain their oxygenation.

DVT diagnosis: Duplex ultrasonography diagnoses DVT by finding blood clots or obstructions in the deep veins. It is 
the typical imaging test used to identify DVT and was used for this study.18

Risk factors for VTE were determined based on Wells score. This is the most well-known clinical likelihood 
assessment instrument for VTE that is clinically suspected which includes obesity, active cancer, history of VTE, history 
of surgery, current estrogen use, stroke, and trauma to the extremities.19,20

Pulmonary thromboembolism: A diagnosis is made when a thrombus, or blood clot, lodges in a pulmonary artery and 
prevents blood flow to the lung. The gold standard for diagnosing pulmonary embolism in this investigation was 
computed tomography angiography.21

Data Collection, Technique, Data Management, and Analysis
Patient medical data, extracted through an English-language abstraction tool from various research studies and physician 
notes, was collected by two general practitioners, one serving as a supervisor. Daily checks by the supervisor and principal 
investigator ensured data completeness and consistency before entry into Epi-info version 7.2.1.0. After cleaning and coding, 
data was exported to SPSS version 26.0 for analysis. Categorical covariates were summarized using frequencies and 
percentages. Chi-square tests (for categorical) and independent t-tests (for numerical variables) assessed differences between 
cases and controls. Variables with a p-value ≤0.05 were deemed statistically significant. Binary logistic regression examined 
the association between VTE risk factors and variables. Univariate analysis calculated adjusted odds ratios, with variables 
having p ≤0.25 considered for the multiple regression model. A final model’s adequacy was tested using the Hosmer- 
Lemeshow goodness-of-fit test, ensuring robust statistical analysis of VTE development.

Results
Demographic, Co-Morbid Illness, and Risk Factors Associated between Cases (VTE) 
and Controls (without VTE)
The incidence of VTE was considerably greater in those 50 years of age and older (64%) than in the other age groups 
(18.9% and 17%). The age group of 39–49 years old accounted for the lowest percentage of patients (14.8%), with the 
bulk of patients (43%) being younger than 39. Males had VTE development at a higher rate (63.8%) than females 
(56.6%), suggesting a gender-related trend. Most patients were from urban areas (68.1%). A higher proportion of 
participants with severe COVID-19 had VTE in comparison with those in the mild COVID-19 category (69.8% vs 
12.7%). The commonest COVID category was the non-severe group 287 (72.1%), followed by severe cases 111 (27.9%).

One fourth of the participants had at least one risk factor for VTE (10; 27.4%). The most common was current 
estrogen use (8%), followed by trauma to the extremities (4.8%), active cancer (4.8%), obesity (3.5%), stroke (3.3), 
history of surgery (3.3%), and history of VTE (2.8%).

The most common comorbid illness was hypertension (27.6%) Diabetes mellitus was the subsequent leading factor 
(25.1%), followed by cardiac illness (8.8%), HIV (3.3%), asthma (3%), chronic liver disease (1.8%), COPD (1.3%), 
CKD (1.3%), and tuberculosis (0.5%)

Like those without diabetes mellitus, patients with diabetes also showed a significant correlation with VTE (48.1% vs 
16.8%, p-value = 0.001). On the other hand, VTE episodes occurred in a significant percentage of those with a history of 
hypertension (50% vs 19.5%, p-value = 0.001).
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Presenting Symptom-Related Variables and Comparison between Cases (VTE) Vs 
Controls (without VTE)
At the time of admission, nearly every patient had a history of one or more symptoms. The most common complaints were 
cough (69.1%), headache (57.3%), and sore throat (46%), then exhaustion (59%), dyspnea (41.2%), arthralgia (33.2%), 
fever (359.9%), palpitations (24.9%), leg swelling (17.3%), lower limb discomfort (15.3%), and hemoptysis (5.8%).

Compared to individuals without VTE, a notably greater percentage of those with VTE (87.7 vs 24.3%, p = 0.0001) 
had SOB. A greater percentage (51.9 vs 48.1) of those with VTE experienced lower limb pain (Table 1).

Table 1 Comparison of Soci odemographic, Co-Morbid Conditions, Risk 
Variables, and Presenting Symptoms between VTE Case s and Controls 
(without VTE)

Variable Without VTE (%) VTE (%) Total (%)

Age

<39 1 53 (52.4) 18 (17) 171 (43)

39–49 39 (13.4) 20 (18.9) 59 (14.8)

>50 100 (34.2) 68 (64.2) 168 (42.2)

Gender

Male 194 (66.4) 60 (56.6) 254 (63.8)

Female 98 (33.6) 46 (43.4) 133 (36.2)

Place of residence

Rural 92 (31.5) 35 (33) 127 (31.9)

Urban 200 (68.5) 71 (67) 271 (68.1)

COVID-19 category

Non-severe 2 55 (87.3) 32 (30.2) 287 (72.1)

Severe 37 (12.7) 74 (69.8) 111 (27.9)

Risk factors for VTE

Yes 79 (24) 39 (36.8) 109 (27.4)

No 222 (76) 67 (63.2) 289 (72.6)

Hypertension

Yes 57 (19.5) 53 (50) 110 (27.6)

No 235 (96.9) 53 (50) 288 (72.4)

Diabetes

Yes 49 (16.8) 51 (48.1) 100 (25.1)

No 243 (83.2) 55 (51.9) 298 (74.9)

Comorbidities (other)

Yes 38 (13) 37 (34.9) 75 (18.8)

No 254 (87) 69 (65.1) 323 (81.2)

(Continued)
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Table 1 (Continued). 

Variable Without VTE (%) VTE (%) Total (%)

Shortness of breath

Yes 71 (24.3) 93 (87.7) 164 (41.2)

No 221 (75.7) 13 (12.3) 234 (58.8)

Lower limb pain

Yes 6 (2.1) 55 (51.9) 61 (15.3)

No 286 (87.9) 51 (48.1) 337 (84.7)

Fever

Yes 85 (29.1) 58 (54.7) 143 (35.9)

No 207 (70.9) 48 (45.3) 255 (64.1)

Cough

Yes 176 (60.3) 99 (93.4) 275 (69.1)

No 116 (39.7) 7 (6.6) 123 (30.9)

Chest pain

Yes 24 (8.2) 56 (52.8) 80 (20.1)

No 268 (91.8) 50 (47.2) 318 (79.9)

Hemoptysis

Yes 1 (0.3) 22 (20.8) 23 (5.8)

No 291 (99.7) 84 (79.2) 375 (94.2)

Sore throat

Yes 128 (43.8) 55 (51.9) 183 (46)

No 164 (56.2) 51 (48.1) 215 (54)

Arthralgia

Yes 74 (25.3) 58 (54.7) 132 (33.2)

No 218 (74.7) 48 (45.3) 266 (66.8)

Headache

Yes 152 (52.1) 76 (71.7) 228 (57.3)

No 140 (47.9) 30 (28.3) 170 (42.7)

Muscle pain

Yes 99 (33.9) 60(56.6) 159 (39.9)

No 193 (66.1) 46 (43.4) 239 (60.1)

Fatigue

Yes 139 (47.6) 96 (90.6) 235 (59)

No 153 (52.4) 10 (9.4) 163 (41)

(Continued)
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Initial Vital Signs, Laboratory Outcomes, and Management-Associated Variables
Cases
Amongst cases, 80 (75.5%) had severe hypoxia while 5.7% had normal saturation. The majority of the cases had 
a normal temperature (78; 73.6%) compared to those with fever (28; 26.4%) The majority of cases (43; 40.6%) exhibited 
normal blood pressure, with mean systolic and diastolic blood pressure values of 124 and 79, respectively. Thirty-seven 
(34.9%) cases had stage 2 hypertension. More than one third of the cases had a normal heart rate (80; 75.5%) compared 
to those with tachycardia, which was 26 (24.5%). Two thirds of the cases had tachypnea compared to those with normal 
respiratory rate (63.2% vs 36.8%).

The majority of the cases had normal WBC count compared with those with leukocytosis (63.2% vs 36.8%), 
lymphopenia compared to lymphocytosis (63.2% vs 10.4%), and more than one third had a normal hemoglobin level 
(85; 80.2%) while 21 (19.8%) had anemia. The majority of the cases had a normal platelet count (17.9 vs 82.1). One third 
of the cases had a normal prothrombin time, while 39 (42.9%) had results that were prolonged and more than one third 
had missing values (165; 41.5%). It was therefore decided to exclude this calculation and the same goes for activated 
partial prothrombin time and INR.

The majority of the cases received anticoagulation (84; 79.2%), while 22 (20.8%) did not receive hospital anticoagula-
tion. Three fourths of the patients (97; 91.5%) were not on antiplatelet management and 71 (67%) received steroids as 
management. Almost all cases did not receive antiviral treatments (98; 92.5%) with 25 (23.6%) of the cases resorted to 
invasive mechanical ventilation. The majority of the cases (52; 49.1%) had a length of admission of 9–19 days.

Controls
Among the controls, 131 (44.9%) of them had mild hypoxia with 22.9% of them classified as having severe hypoxia. 
Almost one third of the controls (68.5%) had normal temperature and the mean systolic and diastolic blood pressure was 
124 and 79, respectively, with 226 (77.4%) patients having normal blood pressure and 34 (11.6%) having stage 2 
hypertension. Two hundred and seventy-one (92.8%) patients had a normal heart rate, while 21 (7.2%) had tachycardia; 
the majority of the controls had a normal heart rate (228; 78.1%).

Out of the total controls, 85 (30.6%) had leukocytosis, 126 (45.3%) had lymphocytosis, and 44 (15.8%) had 
lymphopenia. More than one third of the population had a normal hemoglobin level (251; 90.3%), with 27 (9.7%) 
having anemia. Almost all the patients had a normal platelet count (269; 96.8%), while 9 (3.2%) had thrombocytopenia. 
Two thirds of the patients had a normal prothrombin time, while 4 (2.8%) had results that were prolonged and more than 
one third had missing values (165; 41.5%). It was therefore decided to exclude this measure, and the same goes for 
activated partial prothrombin time and INR.

The majority of the patients (256; 87.7%) did not receive anticoagulation, while 36 (12.3%) were anticoagulated. Three 
fourths of the patients (267; 91.4%) were not on antiplatelet management and 51 (17.5%) received steroids as management. 
Almost all did not receive antiviral treatments (289; 99%), with 7 (2.4%) resorting to invasive ventilation (Table 2).

Table 1 (Continued). 

Variable Without VTE (%) VTE (%) Total (%)

Palpitation

Yes 20 (6.8) 79(74.5) 99 (24.9)

No 272 (93.2) 27 (25.5) 299 (75.1)

Leg swelling

Yes 6 (2.1) 63 (59.4) 69 (17.3)

No 286 (97.9) 43 (40.6) 329 (82.7)

Notes: Risk factor for VTE includes the merged variables obesity, active cancer, and history of 
VTE, history of surgery, current estrogen use, stroke, and trauma to the extremities.
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Table 2 Baseline Vital Signs, Factors Linked to the Laboratory and 
Management, and Comparison

Variable None (%) VTE (%) Total (%)

Saturation

Normal 94 (32.2) 6 (5.7) 100 (25.1)

Mild hypoxia 131 (44.9) 20 (18.9) 151 (37.9)

Severe hypoxia 67 (22.9) 80 (75.5) 147 (36.9)

Temperature

Normal 200 (68.5) 78 (73.6) 278 (69.8)

Hyperthermia 92 (31.5) 28 (26.4) 120 (30.2)

SBP

Normal 226 (77.4) 43 (40.6) 269 (67.6)

Stage 1 32 (11) 26 (24.5) 58 (14.6)

Stage 2 34 (11.6) 37 (34.9) 71 (17.8)

Heart rate

Normal 271 (92.8) 80 (75.5) 351 (88.2)

Tachycardia 21 (7.2) 26 (24.5) 47 (11.8)

Respiratory rate

Normal 228 (78.1) 39 (36.8) 267 (67.1)

Tachypnea 64 (21.9) 67 (63.2) 131 (32.9)

WBC count

Normal 193 (69.4) 67 (63.2) 260 (67.7)

Leukocytosis 85 (30.6) 39 (36.8) 124 (32.3)

Lymphocyte count

Lymphopenia 44 (15.8) 67 (63.2) 111 (28.9)

Normal 108 (38.8) 28 (26.4) 136 (35.4)

Lymphocytosis 126 (45.3) 11 (10.4) 137 (35.7)

Hgb

Anemia 27 (9.7) 21 (19.8) 48 (12.5)

Normal 251 (90.3) 85 (80.2) 336 (87.5)

Platelet

Thrombocytopenia 9 (3.2) 19 (17.9) 28 (7.3)

Normal 269 (96.8) 87 (82.1) 356 (92.7)

(Continued)
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Factors Linked to COVID-19 Participants’ VTE Outcomes
In accordance with the findings of the univariate analysis at the 25% significance; age, COVID-19 category, risk factor 
for VTE, hypertension, diabetes, fever, chest pain, temperature, systolic blood pressure, heart rate, respiratory rate, 
hemoglobin count, hospital anticoagulation, and steroids use were found to be significantly associated with COVID-19 
treatment outcome. In the multivariable logistic regression model at a 5% significance level, only a history of systolic 
blood pressure, VTE risk factors, diabetes mellitus, COVID-19 category, hospital anticoagulation, and chest pain 
demonstrated significant associations with venous thromboembolic events (VTE vs none). Adjusting for other covariates, 

Table 2 (Continued). 

Variable None (%) VTE (%) Total (%)

PT

Low 46 (31.9) 12 (13.2) 58 (24.7)

Normal 94 (65.3) 40 (44) 134 (57)

Prolonged 4 (2.8) 39 (42.9) 43 (18.3)

Aptt

Low 11 (7.6) 9 (9.7) 20 (8.4)

Normal 128 (88.9) 78 (83.9) 206 (86.9)

Prolonged 5 (3.5) 6 (6.5) 11 (4.6)

Hospital anticoagulation

Yes 36 (12.3) 84 (79.2) 122 (30.7)

No 256 (87.7) 22 (20.8) 276 (69.3)

Antiplatelet

Yes 25 (8.6) 9 (8.5) 34 (8.5)

No 267 (91.4) 97 (91.5) 354 (91.5)

Steroids

Yes 51 (17.5) 71 (67) 122 (30.7)

No 241 (82.5) 35 (33) 276 (69.3)

Antiviral treatment

Yes 3 (1) 8 (7.5) 11 (2.8)

No 289 (99) 98 (92.5) 387 (97.2)

Invasive mechanical ventilation

Yes 7 (2.4) 25 (23.6) 32 (8)

No 285 (97.6) 81 (76.4) 366 (92)

Length of stay

<9 days 41 (14) 15 (14.2) 56 (14.1)

9–19 days 175 (59.9) 52 (49.1) 227 (57)

>19 76 (26) 39 (36.8) 115 (28.9)

Note: Baseline characteristics of cases.
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patients with non-severe COVID-19 had a 62.2% lower likelihood of developing VTE compared to those with severe 
COVID-19 (AOR = 0.378, 95% CI = 0.149–0.961). Individuals with VTE risk factors were 2.5 times more likely to 
experience VTE than those without (AOR = 2.57, 95% CI = 1.18–5.33, p = 0.017). The odds of VTE were 3.74 times 
higher in patients with a history of diabetes (AOR = 3.745, 95% CI = 1.715–8.176, p = 0.001). Patients with chest pain 
had 4.13 times higher odds of developing VTE (AOR = 4.13, 95% CI = 1.89–9, p = 0.0001). Additionally, individuals 
with stage 1 hypertension at admission had 3.670 times higher odds of VTE compared to those with normal blood 
pressure levels (AOR = 3.67, 95% CI = 1.37–9.836, p = 0.010). Moreover, those without hospital anticoagulation had an 
11.7 times higher risk of developing VTE than those receiving anticoagulation (AOR = 11.78, 95% CI = 5.25–26.4, p = 
0.0001) (Table 3).

Table 3 Findings from the Ultimate Multivariable Binary Logistic Regression Model Among the Patients

Variable None (%) VTE (%) COR AOR p-value

COVID-19 category

Non-severe 255 (87.3) 32 (30.2) 0.063 (0.037–0.108) 0.378 (0.149–0.961) 0.041*

Severe 37 (12.7) 74 (69.8) 1

Risk factors for VTE

Yes 79 (24) 39 (36.8) 1.846 (1.145–2.976) 2.507 (1.18–5.33) 0.017*

No 222 (76) 67 (63.2) 1

Hypertension

Yes 57 (19.5) 53 (50) 4.213 (2.556–6.651) 1.518 (0.608–3.790) 0.371

No 235 (96.9) 53 (101) 1

Diabetes

Yes 49 (16.8) 51 (48.1) 4.599 (2.819–7.501) 3.745 (1.715–8.176) 0.001*

No 243 (83.2) 55 (51.9) 1

Fever

Yes 85 (29.1) 58 (54.7) 2.943 (1.861–4.653)

No 207 (70.9) 48 (45.3) 1

Chest pain

Yes 24 (8.2) 56 (52.8) 12.507 (7.105–22.06) 4.135 (1.89–9.0) 0.0001*

No 268 (91.8) 50 (47.2) 1

SBP

Normal 179 (61.3) 34 (32.1) 1

Stage 1 32 (11) 26 (24.5) 4.270 (2.316–7.872) 3.670 (1.369–9.84) 0.010*

Stage 2 34 (11.6) 37 (34.9) 5.720 (3.240–10.098) 2.350 (0.814–6.78) 0.114

Heart rate

Normal 271 (92.8) 80 (75.5) 4.194 (2.241–7.850)

Tachycardia 21 (7.2) 26 (24.5) 1

(Continued)
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Discussion
COVID-19 may trigger systemic coagulation activation and thrombotic complications, necessitating heightened clinical 
suspicion. This study evaluated factors linked to VTE in hospitalized COVID-19 patients at a field hospital. According to 
the study, there was a correlation between the development of VTE and increased systolic blood pressure, diabetes, 
severe COVID-19 categorization, VTE risk factors, and chest discomfort. In addition, the univariate analysis, age group, 
COVID-19 category, risk factors for VTE, hypertension, diabetes, fever, chest pain, oxygen saturation, temperature, 
systolic blood pressure, heart rate, respiratory rate, hemoglobin count, hospital anticoagulation, and steroids were found 
to be significantly associated with VTE.

A retrospective analysis of Mexican patients hospitalized in a tertiary and referral center for COVID-19 in Mexico 
City and diagnosed with PE and COVID-19 revealed that 38% of the patients had obesity, 19% had arterial hypertension, 
and 19% had type 2 diabetes mellitus as comorbidities, which is similar to the study findings and further has been 
associated with development of VTE incidents.22

PE and DVT, though reported in other viral pneumonias, occur more frequently in COVID-19 patients. Hospital 
anticoagulation emerged as a crucial predictor, with a substantial 11.7 times higher risk of VTE for those without 
anticoagulation. COVID-19 coagulopathy primarily manifests as venous thromboembolism, prompting frontline provi-
ders to consider therapeutic anticoagulation for hospitalized patients, even without confirmed thrombosis. Similar 
findings from studies in China and the US underscore the benefits of anticoagulation in preventing VTE. Emphasizing 
the potential advantages of therapeutic doses during clinical deterioration, especially in the absence of confirmed PE, is 
crucial until further imaging tests are available.16,19,23–27

The odd of developing VTE (cases) compared to those without VTE (controls) is 2.5 times higher amongst those with 
risk factors (obesity, active cancer, history of surgery and stroke) than those without. Obesity and cancer seem to be risk 
factors that enhance the inflammatory load, and other patient-related factors (hospitalization, immobility) may also be 
risk factors for VTE in COVID-19 patients.28

The study found that having severe COVID-19 category at admission is associated with developing VTE. Those with 
a non-severe category of COVID-19 were 62.2% less likely to develop VTE. Severe COVID-19 cases carry a higher risk 
of VTE compared to non-severe ones. Another study at Union Hospital’s ICU revealed a 25% incidence of lower 
extremity DVT in severe COVID-19 patients without VTE prophylaxis.29,30

Patients with VTE had 4.135 times higher symptoms of chest pain compared to those without VTE. Even though 
there is much pathology that leads to chest pain, these study patients with chest pain had a higher chance of developing 
VTE (cases) compared to those without chest pain. Though not specific, it is one of the commonest presentations of VTE 
episodes and research findings report chest pain in this study signifies a condition characterized by pulmonary infiltration, 
where pain is associated with both breathing and posture. This clinical presentation serves as evidence of significant 
pulmonary infarction, as identified in the study.31

Diabetes and stage 1 hypertension (stage 1 systolic blood pressure) were important predicators of VTE. The odds of 
being diabetic were 3.74 times higher compared to those without diabetes and the odds of developing VTE among 
patients who presented with stage 1 hypertension at admission had 3.670 times higher odds compared to those with 
normal blood pressure levels. Diabetes, known for its potential complications such as microvascular occlusive diseases 
(diabetic retinopathy, nephropathy, or neuropathy), may also contribute to VTE. An Italian study reported comorbidities 

Table 3 (Continued). 

Variable None (%) VTE (%) COR AOR p-value

Hospital anticoagulation

Yes 36 (12.3) 86 (81.1) 30.58 (16.8–55.64) 11.78 (5.25–26.4) 0.0001*

No 256 (87.7) 20 (18.9) 1

Note: * Statistically significant.
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in 84% of cases, with the most common being arterial hypertension in 44% and type II diabetes in 16%. Regarding risk 
factors for VTE, the odds of getting VTE is 1.846 times higher amongst those with risk factors than those without.20,21

Limitations and Strengths
The study’s limitations include its single-center setting, restricting the generalizability of results. The design lacks precise 
prevalence figures and a full understanding of the observed phenomena. Uncertainty about when pulmonary embolism 
(PE) occurred, whether in the hospital or before admission, introduces temporal ambiguity. The retrospective nature, 
relying on case control charts and Electronic Medical Record (EMR) reviews, poses limitations due to incomplete 
documentation. Selective imaging for PE based on clinical signs may overlook subclinical cases, potentially under-
estimating prevalence. Non-hospitalized individuals with COVID-19 pneumonia were not explicitly studied, impacting 
result generalizability. These constraints emphasize caution in extrapolating findings and suggest avenues for future 
research. The study's strengths lie in the focused single-center investigation, offering detailed insights into diabetes, stage 
1 hypertension, and VTE development in COVID-19 patients. A robust case-control design, coupled with EMR reviews, 
enhances predictive ability in a clinical context.

Conclusions
Hospitalized patients with stage 1 hypertension, diabetes, chest pain, and severe COVID-19 face an increased risk, 
necessitating preventive measures. Further research is crucial for those not receiving hospital anticoagulation to under-
stand associated thrombosis risks. In summary, individuals with hypertension, diabetes, severe COVID-19, and no 
anticoagulation have a higher risk. The emphasis on early detection and treatment, especially in severe COVID-19 
cases with chest discomfort, underscores the need for proactive approaches. More data is essential for understanding 
correlations and effective treatments for those with risk factors and early signs of venous thromboembolism (VTE). This 
study advocates for a comprehensive, tailored approach to patient care in the context of COVID-19, integrating 
management for comorbidities and risk factors to reduce VTE incidence and impact in the face of the virus’s dynamic 
nature.
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