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Abstract: Pulmonary embolism (PE) is a life-threatening disease with a high death toll. Recent research has shown 

that patients with COVID-19 are more likely to experience PE because of the inflammatory reaction and 

hypercoagulability. This article's goal is to assess the prevalence of PE among hospitalized COVID-19 patients. We 

examined the medical files of 210 individuals hospitalized in the COVID-19 unit at Bahria Town International 

Hospital Lahore between September 1, 2020, and September 30, 2021. Real-time polymerase chain reaction was used 

to identify COVID-19 in the patients and computed tomography pulmonary angiography (CTPA) was performed to 

ascertain PE. Of the 210 patients, 9 experienced PE, constituting a 4.3% incidence rate in our study. Our research 

demonstrates that PE frequently occurs in COVID-19 hospitalized patients. Based on the results, it can be concluded 

that preventive measures should be considered for people with COVID-19 disease, especially those with a smoking 

history and low oxygen levels. The fatality rates linked to this illness can be decreased by early diagnosis and timely 

treatment. 
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Introduction  

COVID-19 is a pandemic caused by the severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2), 

which first emerged in Wuhan, China, in December 

2019 (Kamel Boulos and Geraghty, 2020). The 

disease has affected millions worldwide, leading to 

severe illness and death in some cases. Among the 

many complications of COVID-19, pulmonary 

embolism (PE) is a significant one that can be fatal if 

not diagnosed and treated promptly (Sakr et al., 2020). 

The evidence that connects COVID-19 to pulmonary 

embolism (PE), a condition that can be fatal and is 

characterized by the obstruction of one or more 

pulmonary arteries in the lungs, continues to increase 

(Remy-Jardin et al., 2021). PE is characterized by the 

inability of blood to flow through the lungs. Clots of 

blood can form in the deep veins of the legs or in other 

parts of the body that connect to the lungs, which can 

lead to pulmonary embolism (PE). The coronavirus 

family produces multiple strains of the COVID-19 

virus (Khanna et al., 2022). This virus can range in 

severity from mild to severe, and it can cause organ 

failure or even death. Patients with COVID-19 have 

an increased risk of developing various 

complications, with PE being one of the most 

dangerous. Studies have observed the occurrence of 

blood clots in hospitalized COVID-19 patients 

(Priyadarshini et al., 2020). This is significant because 

PE is associated with high mortality rates and is a 

leading cause of death in COVID-19 patients. Patients 

with COVID-19 are at an increased risk for 

thrombotic complications, such as arterial and venous 

thrombosis, with poor expectations of patient 

outcomes (Li et al., 2021). Patients who have COVID-

19 have a higher risk of getting thrombosis for a 

number of reasons, some of which include endothelial 

dysfunction, platelet inactivation, stagnant blood 

flow, and an intensified inflammatory response. The 

levels of D-dimer can be utilized as a predictor of 

thrombotic risk in COVID-19 patients. COVID-19 

patients have an increased risk of thrombosis, an 
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important consideration (Spyropoulos et al., 2020). 

However, very few published data are available 

regarding PE in COVID-19 patients being treated in 

hospitals (Cantador et al., 2020). As a direct result of 

this, the primary objective of this research is to 

investigate the extent to which this group is affected 

by PE. This study aimed to investigate the incidence 

of PE in COVID-19 patients and analyze the clinical 

features and imaging findings of PE in COVID-19 

patients. 

Methodology 

A total of 210 records of confirmed cases of COVID-

19 infection on RT-PCR were included in the study 

from September 2020 to September 2021. This study 

was conducted at the Bahria Town International 

Hospital Lahore after the approval of the hospital's 

institutional review board and ethical committee.   

Pulmonary embolism (PE) was identified using 

computed tomography angiography (CPTA). Patients 

with clinically diagnosed COVID-19 were enrolled, 

and chest CTs were done on those who showed 

clinical signs of pulmonary embolism. Patients who 

had non-enhanced chest CTs were removed from the 

study. 

A Contrast Enhanced CT scan with PE protocol was 

used for image analysis (pulmonary CT angiography). 

Without being aware of the patient's clinical or 

biological conditions, two chest radiologists 

examined the patient's chest CT scan patterns and PE 

status. Multiple readings were taken in some cases. 

SPSS version 24 was used to conduct statistical 

analysis. Clinical factors associated with PE were 

evaluated based on the size of CT lesions. The student 

t-test was used to compare categorical and continuous 

data, respectively. The threshold for significance was 

fixed at P 0.05. 

 

Results 

210 hospitalized patients, fulfilling the initial 

recruiting criteria, were analyzed. The mean age of the 

participants was 52.5 ± 9.2 years, with 48% male 

population. Among these patients, 201 had 

unenhanced chest CT because of no suspicion of PE. 

Nine patients with severe clinical symptoms of 

COVID-19 and refractory hypoxia were studied using 

enhanced material-contrast CT (Figure 1). PE was 

found in 9 individuals in a total of 210 patients, 

representing an incidence rate of 4.3% among 

COVID-19 hospitalized patients. The 5 patients were 

females, and 4 were males. The Chi-Square analysis 

showed no significant difference in the incidence of 

PE among the genders (p > 0.05). Although these 

patients were moved to the critical care unit, it turned 

out that the patients with severe diseases had 

increased their respiratory rate, and oxygen saturation 

was less than 92%.

Figure 2 shows the incidence of PE in COVID-19 patients. 

 

Discussion 

 

According to the results of this study, 4.3 percent of 

hospitalized COVID-19 patients had an incidence of  

 

 

PE, which is similar to the findings of other studies. 

According to a Zhang et al. study from 2020, patients 

with COVID-19 had a PE incidence of 3.7% (Dai et 
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al., 2020). The incidence of PE in COVID-19 patients 

was estimated to be 7.7 percent in a later study by 

Lodigiani et al. (2020) (Lodigiani et al., 2020). The 

incidence varies among studies; however, these 

studies indicate that COVID-19 patients have an 

elevated chance of having PE. 

The incidence of PE among the genders in this study 

did not show any discernible variation. This result 

aligns with some studies' findings, which showed no 

difference in PE incidence between the sexes among 

COVID-19 patients. For instance, Lodigiani et al. 

(2020) discovered no discernible variation in the 

incidence of PE between males and females 

(Lodigiani et al., 2020). However, several research 

studies have noted a higher frequency of PE in men 

than in women. PE was observed to occur more 

frequently in males than in females in research by 

Huang et al. (2020). It is unclear why there is a gender 

gap, and more research is needed to determine the 

cause (Evans et al., 2021). 

Contrast-enhanced computed tomography (CECT) 

was used in this investigation to examine patients with 

severe clinical COVID-19 symptoms (KHAN et al., 

2022). These patients were shown to have lower 

oxygen saturation and a higher respiratory rate, which 

are characteristics of COVID-19. These results imply 

that PE in COVID-19 patients can be challenging to 

identify since the underlying COVID-19 condition 

might hide the PE symptoms (Mejia et al., 2020). 

Therefore, clinicians should understand the potential 

for PE in COVID-19 individuals, especially those 

with significant clinical symptoms. 

Kanne, J. P. et al. identified using unenhanced chest 

CT (Kanne et al., 2021). For patients with severe 

clinical COVID-19 symptoms, contrast CT was 

employed. Individuals with COVID-19 exhibit 

similar PE imaging findings to patients without 

COVID-19. The imaging results of PE in this 

investigation were consistent with those described in 

other studies, including filling deficiencies, vessel 

wall thickening, and distal pulmonary artery 

dilatation. In some situations, it might be difficult to 

diagnose PE because the imaging results may be 

unusual or faint (D'Armini, 2015). Because of this, 

doctors should be mindful of the limits of imaging in 

the diagnosis of PE and should combine clinical and 

imaging evidence to arrive at a firm diagnosis. 

When analyzing the study's findings, it's essential to 

consider its limitations. A modest sample size of 210 

hospitalized COVID-19 patients served as the study's 

initial testing population. In light of this, it's possible 

that the results cannot be applied to the larger group 

of COVID-19 patients. Second, because only one 

center was used for the study, there may be fewer 

circumstances in which the results can be applied. 

Third, the lack of a control group in the study made it 

difficult to compare the incidence of PE in COVID-

19 patients to non-COVID-19 patients. A control 

group might have made this comparison easier. 

Fourth, the study omitted information that would have 

been crucial to the treatment and prognosis of PE in 

COVID-19 patients, such as details about the exact 

therapies used and the results of the patients who had 

it. 

 

Conclusion 

 

The study found that the incidence of pulmonary 

embolism (PE) in hospitalized COVID-19 patients 

was 4.3%, with no significant gender difference. 

Clinicians should be aware of the possibility of PE in 

COVID-19 patients, especially in those with severe 

clinical symptoms. Early diagnosis and prompt 

treatment of PE in COVID-19 patients are crucial to 

prevent fatal outcomes. Further research is needed to 

better understand the underlying mechanisms of PE in 

COVID-19 patients and to develop effective 

prevention and treatment strategies. 
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