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Abstract

: COVID-19, caused by SARS-CoV-2, has been associated with a high
prevalence of thromboembolic  complications, particularly  pulmonary
thromboembolism (PTE). This study aims to investigate the incidence of pulmonary
thromboembolism (PTE) in hospitalized COVID-19 patients and its correlation with
clinical and demographic factors, enhancing understanding of the associated risks
and outcomes.

: A cross-sectional descriptive study was conducted at
Shohadaye Tajrish Hospital in Tehran, Iran, in 2023. 100 hospitalized COVID-19
patients with suspected PTE underwent CT pulmonary angiography. Data on
demographics, comorbidities, severity of COVID-19, and PTE outcomes were
collected and analyzed. Statistical comparisons were made between PTE and non-
PTE groups to identify potential risk factors.
: PTE was diagnosed in 24% of COVID-19 patients, with a mean age of
58.79 years (SD = 11.56). The prevalence of PTE was higher in females (63%). No
significant differences were found between the PTE and non-PTE groups in age,
gender, or severity of lung involvement. Severe PTE occurred in 45.8% of cases,
with an overall PTE-related mortality rate of 20.1%. Elevated D-dimer levels were
identified as a predictive marker for PTE; however, no significant differences in
clinical severity or mortality were found based on PTE status.

: Hospitalized COVID-19 patients are at significant risk for PTE, which
may occur independently of baseline demographics or COVID-19 severity. Our
findings highlight the importance of monitoring thromboembolic complications and
timely interventions, particularly in patients with elevated D-dimer levels.

*Corresponding  Author:  Arash
Khameneh Bagheri

Address: Tehran, Shohada-Tajrish Square,
Shohada-e-Tajrish  Hospital, Radiology
department, Iran

Tel: +989151711748

E-mail: arash54@yahoo.com

Keywords: COVID-19,
Pulmonary thromboembolism,
SARS-CoV-2, CT angiography,
D-dimer, Thromboembolic
complications

How to cite this article: Imani.M.H , Khameneh Bagheri.A, Ghafarzadeh.N. Pulmonary Thromboembolism in COVID-19: A Cross-Sectional Study
of CT Angiographic Findings and Correlation with Pulmonary Involvement Severity, Journal of Sabzevar University of Medical Sciences, 2024;

32(3):231-244. DOI: 10.30468/jsums.2025.8057.3229.

Copyright © 2025 Sabzevar University of Medical Sciences. This work is licensed under a Creative Commons Attribution- Non Commercial 4.0
International license (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work

is properly cited.
Published by Sabzevar University of Medical Sciences.


file:///D:/JOURNALS/Page/SABZEVAR/PEZESHKI/1404/3/ایمانی/0009-0006-7773-8806
file:///D:/JOURNALS/Page/SABZEVAR/PEZESHKI/1404/3/ایمانی/0000-0001-9009-7931
file:///E:/سبزواری%20آخر%20خرداد/انگلیسی/x607-9507-0002-0000
https://scholar.google.com/citations?hl=en&user=8U4BfJ8AAAAJ
https://scholar.google.com/citations?hl=en&user=vsI-YMsAAAAJ
https://scholar.google.com/citations?hl=en&user=8U4BfJ8AAAAJ
https://pubmed.ncbi.nlm.nih.gov/?term=Mohammad+Hossein+Imani
https://pubmed.ncbi.nlm.nih.gov/?term=Arash+Khameneh+Bagheri
https://pubmed.ncbi.nlm.nih.gov/?term=Negin+Ghafarzadeh+

Pulmonary Thromboembolism in COVID-19

Introduction

COVID-19, caused by the SARS-CoV-2 virus,
has emerged as a global health crisis, resulting in
significant morbidity and mortality worldwide.
Among the numerous complications associated with
COVID-19, thromboembolic events, particularly
pulmonary  thromboembolism  (PTE), have
increasingly been recognized as critical contributors
to both acute and long-term morbidity. PTE,
characterized by the obstruction of pulmonary
arteries by blood clots, can lead to severe respiratory
distress, hemodynamic instability, and death. The
hypercoagulable state induced by SARS-CoV-2
infection, driven by endothelial dysfunction,
cytokine storms, and hypoxia, has been implicated
in the high incidence of thromboembolic events in
COVID-19 patients. Understanding the incidence,
risk factors and outcomes of PTE in this context is
crucial for optimizing patient management and
improving survival rates.

By utilizing CT pulmonary angiography, we
seek to provide a detailed analysis of PTE in
COVID-19 patients, contributing to the growing
body of evidence on thromboembolic complications
in this population. This study aims to investigate the
prevalence of PTE in hospitalized COVID-19
patients, assess its correlation with the severity of
pulmonary involvement, and identify potential
demographic and clinical risk factors.

Methodology

This cross-sectional descriptive study was
conducted at Shohadaye Tajrish Hospital in Tehran,
Iran, from January to December 2023. The study
population comprised 100 hospitalized COVID-19
patients with suspected PTE, indicated by clinical
symptoms such as dyspnea, chest pain, or
unexplained hypoxemia. All patients underwent CT
pulmonary angiography to confirm the diagnosis of
PTE. Demographic data, including age and gender,
were collected, along with information on
comorbidities such as hypertension, diabetes, chronic
obstructive pulmonary disease (COPD), and obesity.
The severity of COVID-19 was assessed based on
pulmonary involvement, categorized as mild,
moderate, or severe. Laboratory markers, including
D-dimer levels, were measured to evaluate their
predictive value for PTE.

Statistical analyses were performed using SPSS
27 The normality of data distribution was assessed
using the Kolmogorov-Smirnov test, and appropriate
parametric or non-parametric tests were applied
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accordingly. Comparisons between PTE and non-
PTE groups were made using the Mann-Whitney U
test for non-parametric data and the Student’s t-test
for parametric data. Chi-square tests were utilized to
evaluate associations between categorical variables.
A p-value of less than 0.05 was considered
statistically significant.

Results

The study included 100 COVID-19 patients,
with a mean age of 58.79 years (SD = 11.56). The
prevalence of PTE was 24%, with a higher
incidence observed in females (63%). No
significant differences were found in age,
gender, or the severity of pulmonary
involvement between PTE and non-PTE groups.
Severe PTE was observed in 45.8% of cases, and
the overall PTE-related mortality rate was
20.1%. Elevated D-dimer levels were
significantly associated with the presence of
PTE, supporting its role as a predictive marker
for thromboembolic events in COVID-19
patients. However, no significant differences in
clinical severity or mortality were observed
based on PTE status.

Comorbidities were prevalent among the
study population, with hypertension (22%),
diabetes (13%), COPD (15%), and obesity (20%)
being the most common. Patients with PTE had
similar rates of these comorbidities compared to
those without PTE. The distribution of
pulmonary involvement was also comparable
between the two groups, with no significant
differences in the proportion of patients with
mild, moderate, or severe lung involvement.

Discussion

The findings of this study underscore the
significant risk of PTE in hospitalized COVID-
19 patients, with a prevalence of 24%. This is
consistent with previous studies that have
reported a high incidence of thromboembolic
events in COVID-19, ranging from 23% to 30%.
The absence of significant differences in age,
gender, or severity of pulmonary involvement
between PTE and non-PTE groups suggests that
PTE can occur across a wide spectrum of
COVID-19 severity and is not solely dependent
on baseline  demographic or  clinical
characteristics.
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The elevated D-dimer levels observed in
patients with PTE corroborate existing literature,
which consistently identifies D-dimer as a key
biomarker for predicting thromboembolic events
in COVID-19. However, the lack of a significant
difference in mortality between PTE and non-
PTE groups in our study contrasts with some
reports suggesting that PTE may independently
increase mortality risk. This discrepancy may be
attributed to variations in study populations,
sample sizes, or the timing of interventions.

Our findings align with Miro et al. (2021),
who reported a lower prevalence of pulmonary
thromboembolism (PTE) at 0.5% among
COVID-19 patients, while also identifying
elevated D-dimer levels as a significant risk
factor. Unlike Miro et al., our study did not find
a predominance of small-vessel PTE, suggesting
that PTE in COVID-19 may involve a broader
range of vascular sizes. The mortality rate in our
study (20.1%) was higher than that reported by
Miro et al. (16%), highlighting the potential
severity of PTE in COVID-19.

Riyahi et al. (2021) reported a similar
prevalence of PTE (25%) in hospitalized
COVID-19 patients, with no significant
difference in mortality between PTE and non-
PTE groups, further emphasizing the need for
early detection and management of PTE in this
population. Additionally, they identified male
gender, smoking, and elevated levels of
biomarkers such as lactate dehydrogenase
(LDH), ferritin, and interleukin-6 as significant
risk factors for PTE, which were not specifically
evaluated in our study.

A meta-analysis by Ng et al. (2021) on ICU
patients found a lower prevalence of PTE
(11.1%), despite the use of anticoagulant
prophylaxis. This suggests that the risk of
thromboembolism remains high in critically ill
COVID-19 patients, even with preventive
measures. Our study, a broader population of
hospitalized COVID-19 patients, found a higher
prevalence of PTE (24%), likely due to
differences in patient selection and diagnostic
criteria.

Leonard-Lorant et al. (2020) reported a
prevalence of PTE of 30% in COVID-19 patients
undergoing CT angiography, with higher D-
dimer levels and ICU admission rates in PTE
patients. While our study found a slightly lower
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prevalence of PTE (24%), both studies highlight
the importance of early identification and
management of PTE in COVID-19, particularly
in patients with elevated D-dimer levels.

Conclusion

This study highlights the significant prevalence of
PTE in hospitalized COVID-19 patients, with a rate
of 24%. PTE can occur across a wide range of
COVID-19 severities and is not solely dependent on
baseline demographic or clinical characteristics.
Elevated D-dimer levels are a key predictive marker
for PTE, emphasizing the importance of monitoring
this biomarker in COVID-19 patients. Although most
PTE cases in our study were managed successfully
with anticoagulant therapy, the high mortality rate
(20.1%) underscores the need for early detection and
intervention to improve patient outcomes.

Future research should focus on longitudinal
studies to better understand the causal relationship
between COVID-19 and the prevalence of
pulmonary thromboembolism. Larger, multicenter
studies are needed to enhance the generalizability of
findings and to explore the role of genetic factors,
specific biomarkers, and inflammatory pathways in
the development of PTE in COVID-19. Additionally,
the long-term outcomes of COVID-19 patients with
PTE, such as the development of chronic
thromboembolic pulmonary hypertension (CTEPH),
warrant further investigation. Comparative studies on
different anticoagulation strategies, including dosage,
duration, and efficacy, could provide valuable
insights into optimizing PTE prevention and
treatment in COVID-19 patients.
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