
Uncorrected Proof

Int J Cardiovasc Pract. 2022 June; 7(1):e133219.

Published online 2023 January 16.

https://doi.org/10.5812/intjcardiovascpract-133219.

Case Report

Venous Thromboembolism in COVID-19 Patients: A Single-Center Case

Series

Mohammad Sadegh Keshmiri 1, Babak Sharif Kashani 2, Sima Noorali 1, Somayeh Lookzadeh 1, Sina
Aghdasi 1, Mahsa Riahi 1, Aylar Fazlzadeh 1, Arezoo Mohamadifar 2, Alireza Serati 1, Zargham Hossein
Ahmadi 1 and Shadi Shafaghi 1, *

1Lung Transplantation Research Center, National Research Institute of Tuberculosis and Lung Diseases, Shahid Beheshti University of Medical Sciences, Tehran, Iran
2Chronic Respiratory Diseases Research Center, National Research Institute of Tuberculosis and Lung Diseases, Shahid Beheshti University of Medical Sciences, Tehran, Iran

*Corresponding author: Lung Transplantation Research Center, National Research Institute of Tuberculosis and Lung Diseases, Shahid Beheshti University of Medical Sciences,
Tehran, Iran. Email: shafaghishadi@yahoo.com

Received 2022 November 16; Revised 2022 December 03; Accepted 2023 January 03.

Abstract

Since thrombosis occurrence among coronavirus disease 2019 (COVID-19) patients is a critical complication, this study aimed to de-
scribe the clinical characteristics and outcomes of COVID-19-associated pulmonary thromboembolism (PTE). This case series of 39 ve-
nous thromboembolism (VTE) patients represents clinical characteristics, laboratory data, imaging data, and outcomes. The mean
age of the patients was 55 ± 15 years. Moreover, 25 patients (64.10%) were male. The most frequent COVID-19 clinical presentations
were dyspnea and cough in 22 (56.41%) and 19 (48.71%) patients, respectively. Additionally, the most frequent PTE clinical presenta-
tions were palpitation and anxiety in 28 (71.79%) and dyspnea in 24 (61.53%) patients. Furthermore, eight patients (20.51%) showed
deep vein thrombosis in color Doppler ultrasound. The mean measures of D-dimer, erythrocyte sedimentation rate and C-reactive
protein were 3680 ng/mL, 53 mm/hour, and 44 mg/L, respectively. Supplemental oxygen and ventilator were required in 29 (74.35%)
and 2 (5.12%) patients, respectively. One patient died from PTE complications, and others improved without any complications. The
VTE is a potentially life-threatening complication that frequently occurs in patients with COVID-19. Therapeutic doses of anticoag-
ulants, extended thromboprophylaxis, meticulous assessments, follow-up, and high clinical suspicion to the early detection of PTE
are necessary in this regard.
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1. Introduction

Since late 2019 to early 2020, the sudden outbreak
of coronavirus disease 2019 (COVID-19) in Wuhan, China,
was caused by the transmission of a novel coronavirus, se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) (1). The most common symptoms of COVID-19 are usually
fever, dry cough, and fatigue; meanwhile, some symptoms,
such as dyspnea and/or hypoxemia, that usually occur in
severely and critically ill patients can rapidly progress to
acute respiratory distress syndrome and coagulation dys-
function (2).

Many hypotheses have been identified for thrombosis
occurrence among COVID-19 patients. Hypoxia can stimu-
late thrombosis by increasing blood viscosity and activat-
ing the hypoxia-inducible transcription factor-dependent
signaling pathway. Multiple cellular and inflammatory re-
sponses activate the coagulation of inflammatory media-
tors. Moreover, respiratory failure and local hypoxia by ve-

nous stasis might lead to endothelial injury (3, 4). In ad-
dition, some situations, such as long-term bedridden, and
likely receiving some treatments, such as glucocorticoids
and intravenous immunoglobulin, and hormone therapy,
increase the risk of venous thromboembolism (VTE) in se-
vere COVID-19 (5, 6).

International guidelines suggest using standardized
risk assessment models for evaluating prophylaxis in
acutely ill patients. Therefore, with the increasing number
of COVID-19 patients globally, most of whom are hospital-
ized, VTE prevention and diagnosis in COVID-19 patients is
essential (4).

2. Objectives

The present study describes 39 cases of COVID-19 with
VTE and reviews the clinical presentations and treatment
strategies.
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3. Methods

3.1. Patient Population

This case-series study was carried out at Masih Danesh-
vari hospital, a tertiary care hospital in Tehran, Iran. The
COVID-19 cases were included based on polymerase chain
reaction positive for SARS-CoV-2 or imaging compatible
with the diagnosis of COVID-19, positive Doppler ultra-
sound of limbs for deep vein thrombosis (DVT), or chest
computed tomography (CT) angiography positive for pul-
monary thromboembolism (PTE). This study was approved
by the Iran National Committee for Ethics in Biomedi-
cal Research (ethics code: IR.SBMU.NRITLD.REC.1399.112)
and followed the ethical guidelines outlined in the 1975
Helsinki Declaration. Informed consent was obtained
from all study participants before inclusion in the study.

Quantitative data were described by the mean and
standard deviation (± SD). For qualitative data, the fre-
quency and percentage were calculated.

4. Results

4.1. Demographic Data

In this single-center case series, 39 COVID-19 patients
diagnosed with PTE were reviewed between June and
September 2021. Table 1 shows the baseline clinical char-
acteristics of the patients. The mean age of the patients
was 55 ± 15 years. Furthermore, 25 patients (64.10%) were
male. The most frequent COVID-19 clinical presentations
were dyspnea and cough in 22 (56.41%) and 19 (48.71%) pa-
tients, respectively. Additionally, the most frequent PTE
clinical presentations were palpitation and anxiety in 28
(71.79%) and dyspnea in 24 (61.53%) patients.

A history of hypertension (n = 11; 28.20%) and dia-
betes mellitus (n = 8; 20.51%) were the most frequently re-
ported. Moreover, a history of VTE was observed in 4 pa-
tients (10.25%). Furthermore, 11 patients (28.20%) were cur-
rent tobacco smokers, all diagnosed with CT angiography.
The color Doppler ultrasound showed DVT in 8 (20.51%)
patients. In addition, 29 hospitalized COVID-19 patients
(74.35%) presented VTE in a mean disease period of 7 days,
and others presented with a mean time of 26 ± 5 days after
their COVID-19.

Notably, D-dimer, high-sensitivity C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), and ferritin as
an acute phase reactant were higher than normal in all ad-
mitted patients. The mean measures of D-dimer, ESR, and
CRP were 3680 ng/mL, 53 mm/hour, and 44 mg/L, respec-
tively. Two-sided and one-sided ground-glass opacities on
CT scans were observed in 23 (59%) and 16 (41%) patients,
respectively. Eight cases (20.51%) had a body mass index

Table 1. Demographic Characteristics a

Characteristics Patients N = 39

Age, y 55 ± 15

Gender

Male 25 (34.7)

Female 14 (35.9)

Body mass index ≥ 30 kg/m2 8 (20.51)

Comorbidities 24 (32)

Hypertension 25 (69.4)

Diabetes mellitus 25 (69.4)

Chronic kidney disease 2 (50)

Padua score 3.64 ± 2.00

COVID-19 clinical characteristics

Dyspnea 22 (56.41)

Cough 19 (48.71)

Pulmonary thromboembolism clinical
characteristics

Palpitation 28 (71.79)

Anxiety 28 (71.79)

Dyspnea 24 (61.53)

Abbreviations: COVID-19, coronavirus disease 2019.
a The data in the table are presented as No. (%) or mean ± SD.

higher than 30 kg/m2. Two cases (5.12%) were under ongo-
ing hormonal treatment. Reduced mobility was observed
in 23 patients (59%). The mean value of the Padua score was
3.64 ± 2.00.

4.2. Treatments and Outcomes

The therapeutic management involved an anticoagu-
lant regimen, including low-molecular-weight heparins,
rivaroxaban or enoxaparin, remdesivir, dexamethasone,
tocilizumab, and supportive care based on the condition
of patients (7, 8). Supplemental oxygen and ventilator were
required in 29 (74.35%) and 2 (5.12%) patients, respectively.
One patient died from PTE complications, and others im-
proved without any complications.

5. Discussion

This study reviewed 39 COVID-19 patients with VTE as
a critical complication in this disease, which showed high
inflammatory factors and CT scan and CT angiography in-
volvement in all patients. Multiple investigations demon-
strated increased coagulation and cardiac biomarkers in
patients with COVID-19, reflecting an inflammatory condi-
tion identified by coagulation activation, endothelial dys-
function, and mortality prediction (5, 9-13). Lodigiani et al.
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reported a notable frequency of venous and arterial throm-
boembolic events in hospitalized COVID-19 patients (~ 8%)
in spite of using anticoagulant prophylaxis (14). The afore-
mentioned study demonstrated the high risk of VTE de-
velopment in patients admitted to the intensive care unit
(ICU) (14). Nevertheless, the current case series showed
that the majority of cases were diagnosed with VTE outside
the ICU, including general and outpatient wards; only one
case was admitted to the ICU.

In a cohort study conducted by Huang et al., in line
with the present case-series study, most patients presented
with fever, dry cough, dyspnea, and bilateral ground-glass
opacities on chest CT scans (13).

As the 2019 novel coronavirus is an emerging virus,
no antiviral treatment for coronavirus infection has been
proven to be effective. Based on a systematic review con-
ducted by Ansems et al., remdesivir had little or no effect
on all-cause mortality up to the 28th day in hospitalized
adults, and the effects of remdesivir on clinical improve-
ment and worsening were uncertain (15). In this study, ex-
cept for one case, both COVID-19 and VTE patients were im-
proved with the routine treatment, including remdesivir
and anticoagulant.

A study conducted by Zeng et al. on 274 COVID-19 pa-
tients demonstrated that severe and critical COVID-19 pa-
tients have a high risk of VTE and a higher Padua score,
which was associated with poor prognosis (16). Neverthe-
less, in the current study, the low Padua score could not
predict the VTE event.

Pasha et al., in a cohort study on 54,354 COVID-19 pa-
tients, showed a profoundly increased risk of VTE within
the first week after positive testing for COVID-19 that re-
turned to baseline levels after 6 weeks. They also ob-
served VTE events almost exclusively in hospitalized pa-
tients, with the majority of them in the first days of hos-
pitalization (17). The results of the aforementioned study
are in line with the results of the present study that showed
the most VTE events in the first week of COVID-19 patient ad-
mission and within about the first 4 weeks after discharge
in the rest of the patients.

5.1. Conclusions

In conclusion, the present findings confirm that
COVID-19 infection might be associated with increased
rates of VTE. This study emphasizes thromboprophylaxis to
avoid thrombotic events, especially for high-risk patients,
the importance of these patients’ follow-up, and high clin-
ical suspicion to the early detection of PTE and strength-
ens the importance of vaccination against COVID-19. Fu-
ture clinical research would be beneficial in this regard.
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