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Abstract:

COVID-19 is a novel infectious disease, which has challenged people all around the world. As of today, healthcare

practitioners and researchers have made great effort to understand the characteristics and clinical presentations
of the disease; however, the existing literature is still incomplete in this regard. A growing body of evidence in-
dicates that coagulopathies and thromboembolic events are of utmost importance in COVID-19 patients and
are related to poor prognosis. Here, we report three ICU admitted cases of COVID-19, in which massive pul-
monary thromboembolism (PTE) occurred a few days after disease onset. Unfortunately, one of the patients did
not survive and two were treated; one with thrombectomy and other with antithrombotic agents. It seems that
severe cases of COVID-19 are at risk for developing PTE and in-charge physicians should be prepared and plan
for anticoagulant prophylaxis using low-molecular-weight heparin (LMWH).
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1. Introduction

Nowadays, people around the world are facing a devastating
challenge, the coronavirus disease 2019 (COVID-19). Since
the announcement of COVID-19 pandemic in March 2020,
the disease has travelled to every continent, except Antarc-
tica, affecting 2,181,308 people as of April 16, 2020 (1). How-
ever, despite the high rate of infected people worldwide, in-
adequate information about the disease characteristics and
presentations is a concern for healthcare providers.

One of the major concerns regarding COVID-19 patients is
the occurrence of thromboembolic accidents. Past studies
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have demonstrated an increased risk of venous thromboem-
bolism (including pulmonary thromboembolism) in patients
with an acute infection (2). With hospitalization being an-
other risk factor for the occurrence of venous thromboem-
bolism (3), the concern seems reasonable. Moreover, some
studies have reported coagulation dysfunctions in patients
infected with SARS-CoV-2 (4-6), raising even more concern.
Also, a study performed by Klok et al. reported that the
incidence of thrombotic complications in a group of criti-
cally ill COVID-19 patients was considerably high (7). These
studies indicate that is important for healthcare providers to
bear in mind that occurrence of thromboembolic incidents
in COVID-19 patients is possible.

Here, we present three confirmed cases of COVID-19 (with
RT-PCR and Chest computed tomography (CT) scan), admit-
ted to the intensive care unit (ICU) of Shohadaye Tajrish Hos-

Downloaded from: http://journals.sbmu.ac.ir/aaem

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).



M. Pishgahi et al.

pital, Tehran, Iran, with sudden onset of symptoms such as
acute decrease in blood pressure and dyspnea. Using pul-
monary CT angiography, massive embolism was diagnosed
as the reason for their complications.

2. Case Presentation
2.1. Case 1

The first case was a 64-year-old female admitted with an
initial symptom of dyspnea (body Mass Index (BMI) = 33
kg/m?). The vital signs upon admission were as follows:
Blood pressure (BP) = 125/75 mmHg, O, saturation (O2Sat)
= 82% (in room air), respiratory rate (RR) =24/minute and
heart rate (HR) = 125/minute. The patient’s disease his-
tory included diabetes and her drug history comprised of
Lithium, olanzapine and sodium valproate. She tested pos-
itive for COVID-19 and treatment with hydroxy chloroquine,
Oseltamivir and Azithromycin was started for her. On day 4
of admission, the patient experienced a sudden drop in BB,
with the systolic BP reaching 55 mmHg, and O, Saturation
reducing to 70-75%, she also had severe dyspnea. At this
time the creatinine level of the patient was 1.8mg/dL. Criti-
cal management was promptly initiated and, with suspicion
to pulmonary thromboembolism (PTE), pulmonary CT an-
giography was also performed. The CT angiography revealed
severe right ventricular (RV) dilation and massive PTE (Fig-
ure 1). Meanwhile, echocardiography showed severe RV di-
lation, pulmonary artery systolic pressure (PASP) of about
65mmHg and McConnell’s sign. Heparin and Alteplase treat-
ment were immediately started for the patient with a dose
of 100mg in two hours. After two hours, the BP was mea-
sured, which had reached 110/75 mmHg. The echocardio-
graphy performed after the treatment revealed resolution of
McConnell’s sign and severe RV dilation, and showed a PASP
of about 40mmHg. During the following four days, patient’s
overall status improved and her O, Sat reached normal levels.
The patient was discharged seven days after the anticoagu-
lant treatment, with further oral prescriptions.

2.2. Case2

The second case was a 62-year-old man who also admitted
with the initial symptom of dyspnea. Vital signs at the time of
admission were as follows: BP = 130/80 mmHg, O, Sat = 80%,
RR =22/minute, and HR = 123/minute. Patient’s history eval-
uation revealed a brain aneurysm surgery, two months prior
to the admission. Further evaluations confirmed COVID-19
infection, and treatment with Kaletra and Oseltamivir was
started for the patient. On day 4 of admission, suddenly
the patient’s status started deteriorating, with his dyspnea
worsening and his systolic BP reaching 60-70 mmHg. How-
ever, with intravenous (IV) fluid administration, systolic BP
increased to 90 mmHg. Bedside echocardiography was per-

formed for the patient, revealing severe RV dilation, RV dys-
function, PASP of 55mmHg, McConnell’s sign and presence
of two mobile massive RV clots. Pulmonary CT angiogra-
phy was also performed, confirming massive pulmonary em-
bolism. As a result, Heparin was administered for the pa-
tient, promptly; however, due to the prior history of brain
aneurysm, fibrinolytic treatment was not administered, and
the patient underwent heart surgery and thrombectomy for
removing the clots (figure 2). Later on, the patient’s overall
health started to improve, leading to his discharge on day 12
of admission, with prescriptions of anticoagulant agents.

2.3. Case 3

The last case was a 67-year-old man, hospitalized with symp-
toms indicative of COVID-19. The patient’s vital signs were
as follows: BP = 155/90 mmHg, O2Sat = 82%, RR = 25/minute
and HR = 130/minute. The patient had a history of hyper-
tension and smoking cigarettes. With confirmed diagnosis of
COVID-19, treatment with hydroxy chloroquine, Oseltamivir
and Azithromycin was started for the patient. On day 6 of his
admission, he began experiencing a decrease in systolic BP,
reaching about 60 mmHg, and respiratory distress. The pa-
tient was promptly assessed for thromboembolism and CT
angiography demonstrated massive pulmonary thromboem-
bolism. However, before any further treatment, the patient
went on a cardiac arrest, and after an unsuccessful cardiopul-
monary resuscitation (CPR) attempt, he died.

3. Discussion

The above-mentioned cases may reveal the potential risk of
thromboembolic incidents among COVID-19 patients. The
incidence of massive thromboembolic accidents is a grow-
ing concern among healthcare providers regarding COVID-
19 patients. Recently, many studies have shown an abnormal
portion of the patients, developing life threatening throm-
boses. However, the underlying cause is still unknown. Some
studies have proposed that the cause could be the mech-
anism of action of the virus. The severe acute respiratory
syndrome—coronavirus 2 (SARS-CoV-2) infects host cells via
ACE2 receptor (8), which is abundant in different body tis-
sues including the cells lining the blood vessel walls (9). This
could mean that the coronavirus is capable of damaging
blood vessels, hampering their ability to inhibit clot forma-
tion. Some other studies have also drawn attention to promi-
nent and worrisome coagulation changes in COVID-19 pa-
tients (10). As aresult, clot formation could be one of the wor-
risome characteristics, associated with COVID-19 infection,
and if confirmed, health practitioners should closely monitor
and observe for symptoms indicating development of blood
clots in COVID-19 patients.
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Pulmonary computed tomography angiography of case 1.

Pulmonary artery clot (left) and right ventricle clot (right) of case 2 extracted via thrombectomy.

4, Conclusion

Based on the findings, it seems that thromboembolic events
should be considered as a potential cause of clinical deteri-
oration in COVID-19 cases and in-charge physicians should
consider PTE as a differential diagnosis for worsening of dys-
pnea in these cases.

5. Declarations
5.1. Authors contribution

All authors met the criteria for gaining authorship based
on the recommendations of the International Committee of
Medical Journal Editors.

5.2. Conflict of interest

None.

5.3. Funding

None.

Downloaded from: http://journals.sbmu.ac.ir/aaem

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).



M. Pishgahi et al.

5.4. Ethical considerations

The protocol of study was approved by Ethics Committee
of Shahid Beheshti University of Medical Sciences and re-
searchers adhered to the Ethical principles of Helsinki dec-

laration and confidentiality of patients’ information.

References
1. World Metrics. COVID-19 coronavirus out-
break: World  Metrics; [Available from:

https://www.worldometers.info/coronavirus/.

. Smeeth L, Cook C, Thomas S, Hall AJ, Hubbard R, Val-

lance P. Risk of deep vein thrombosis and pulmonary em-
bolism after acute infection in a community setting. The
Lancet. 2006;367(9516):1075-9.

. Heit JA. Epidemiology of venous thromboembolism. Na-

ture Reviews Cardiology. 2015;12(8):464.

. Guan W-j, Ni Z-y, Hu Y, Liang W-h, Ou C-q, He J-x, et

al. Clinical characteristics of coronavirus disease 2019 in
China. New England Journal of Medicine. 2020.

. Han H, Yang L, Liu R, Liu E Wu K-, Li J, et al. Prominent

changes in blood coagulation of patients with SARS-CoV-
2 infection. Clinical Chemistry and Laboratory Medicine
(CCLM). 2020;1 (ahead-of-print).

. Tang N, Li D, Wang X, Sun Z. Abnormal coagulation pa-

10.

rameters are associated with poor prognosis in patients
with novel coronavirus pneumonia. Journal of Thrombo-
sis and Haemostasis. 2020.

. Klok E Kruip M, van der Meer N, Arbous M, Gommers

D, Kant K, et al. Incidence of thrombotic complications
in critically ill ICU patients with COVID-19. Thrombosis
Research. 2020.

. Guo ], Huang Z, Lin L, Lv J. Coronavirus Disease 2019

(COVID-19) and Cardiovascular Disease: A Viewpoint on
the Potential Influence of Angiotensin-Converting En-
zyme Inhibitors/Angiotensin Receptor Blockers on On-
set and Severity of Severe Acute Respiratory Syndrome
Coronavirus 2 Infection. Journal of the American Heart
Association. 2020;9(7):e016219.

. Hamming I, Timens W, Bulthuis M, Lely A, Navis G, van

Goor H. Tissue distribution of ACE2 protein, the func-
tional receptor for SARS coronavirus. A first step in un-
derstanding SARS pathogenesis. The Journal of Pathol-
ogy: A Journal of the Pathological Society of Great Britain
and Ireland. 2004;203(2):631-7.

Giannis D, Ziogas IA, Gianni P. Coagulation disorders in
coronavirus infected patients: COVID-19, SARS-CoV-1,
MERS-CoV and lessons from the past. Journal of Clinical
Virology. 2020:104362.

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).

Downloaded from: http://journals.sbmu.ac.ir/aaem




	Introduction
	Case Presentation
	Discussion
	Conclusion
	Declarations
	References

