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A B S T R A C T
COVID-19 pneumonia is one of  the diseases that can cause hypercoagulability. It is not uncommon 

to encounter arterial or venous thromboembolic events during COVID-19 infection. In this case, we 
wanted to discuss a case of  a pulmonary embolism due to COVID-19 infection, which developed 
despite the usage of  therapeutic dosage of  anticoagulants. A 41-year-old male patient with a known 
diabetes mellitus was admitted to our clinic with complaints of  cough and headache. The patient was 
found to be COVID-19 positive. Along with steroid treatment, 2x6,000 IU enoxaparin treatment was 
initiated for the patient. He developed sudden respiratory distress and showed an increase in oxygen 
demand. D-dimer value increased abruptly to 35.2 mg/L. Pulmonary CT angiography showed 
multiple bilateral subsegmental pulmonary embolisms. Since COVID-19 infection can cause arterial 
and venous thromboembolic events in patients following up with COVID-19 pneumonia, prophylactic 
anticoagulation should be initiated in hospitalized patients. Attention should be paid to signs of  bleeding, 
and dose adjustment should be made by monitoring coagulation parameters.

Introduction

COVID-19 pneumonia is one of  the diseases that 
can cause hypercoagulability. It is not uncommon 
to encounter arterial or venous thromboembolic 
events during COVID-19 infection. Many 
changes in circulating prothrombotic factors 
have been reported or proposed in patients with 
severe COVID-19, such as elevated levels of  

factor VIII, fibrinogen, circulating prothrombotic 
microparticles, neutrophil extracellular 
traps (NETs) and hyperviscosity.1,2 Venous 
thromboembolism (VTE), including extensive 
deep vein thrombosis (DVT) and pulmonary 
embolism (PE), was very common in acutely 
ill patients with COVID-19 during the early 
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stages of  the pandemic. Even when prophylactic 
anticoagulation was used, it is seen in up to 
one-third of  patients in the intensive care unit 
(ICU).3,4 Therefore, the importance of  the usage 
of  anticoagulant therapy and the follow-up of  
coagulation parameters, especially in inpatients, 
is obvious. In this case, we wanted to discuss an 
issue of  a pulmonary embolism due to COVID-19 
infection, which developed despite the usage of  
therapeutic dosage of  anticoagulants.

Case Report

A 41-year-old male patient with no comorbidities 
other than a diagnosis of  diabetes mellitus was 
admitted to our clinic with complaints of  cough 
and headache lasting for seven days. The patient’s 
saturation was 95% at room air. Heart rate was 
95 beats/min, arterial blood pressure was 155/87 
mmHg, and respiratory rate was 19 per minute. 
There were widespread bilateral crackles in all 
zones on auscultation of  the lungs. The abdomen 
was not defensive to palpation, and there was no 
rebound tenderness. There were bilateral ground-
glass consolidations on obtained thorax computed 
tomography (CT). The patient was not vaccinated 

against COVID-19. The patient was found to have a 
positive COVID-19 PCR test with a nasal and throat 
swab was admitted to our clinic for treatment and 
supportive care. In the laboratory tests performed 
on the first day of  his hospitalization, D-dimer 
was found to be 1.03 mg/L. CRP was determined 
as 10.87 mg/dL, INR 0.9, and fibrinogen as 731 
mg/dL. Along with steroid treatment, inhaler 
interferon and supportive treatment, 2x6,000 IU 
enoxaparin treatment was initiated to the patient 
who weighed 78 kilograms.

Since the patient developed hemoptysis on the 
3rd day of  follow-up, enoxaparin was started to 
be administered as a single dose of  6,000 IU and 
was used as a single dose for two days. On the 5th 
day of  follow-up, the patient, who was supported 
with 4 L/min nasal oxygen support, developed 
sudden respiratory distress and increased oxygen 
demand. The patient was then supported with 
an 8 L/min reservoir oxygen mask. The patient’s 
D-dimer value increased abruptly to 35.2 mg/L 
(Figure 1). With the current clinical and laboratory 
findings and a preliminary diagnosis of  pulmonary 
embolism, the dose of  enoxaparin was increased 
to 2x8,000 IU and pulmonary CT angiography 
was performed. Pulmonary CT angiography 

Figure 1. Daily D-dimer values.



showed multiple bilateral partial filling defects in 
subsegmental pulmonary arteries, mainly in the 
posteroinferior segment of  the left lung compatible 
with pulmonary embolism (Image 1). The patient 
showed no signs of  discolouration, temperature 
increase, tenderness, swelling or pain in his lower 
extremities. There was no finding of  deep vein 
thrombosis in the lower extremity venous doppler 
ultrasonography. The patient continued to use 
2x8,000 IU enoxaparin, and the D-dimer value 
gradually decreased to 4.05 mg/L in the follow-
ups. The treatment of  the patient who did not 
have deep vein thrombosis and had pulmonary 
embolism foci in the subsegmental areas were 
arranged in consultation with the department of  
cardiovascular surgery and chest diseases. The 
patient was discharged after his clinical condition 
improved. There was no desaturation at room 
air on the 14th day with supportive, steroid and 
anticoagulant treatment, and he continued his 
prescribed medicine to be later seen at office visits.

Discussion

This systematic review of  the evidence suggests 
that hospitalized patients with COVID-19, 
screened or assessed for VTE, present a pooled 
prevalence of  DVT and PE at about 30% each, 
despite thromboprophylaxis in most cases. The 
VTE risk appears to be considerably higher than in 
patients without COVID-19 admitted in the same 
ICU’s.4 A meta-analysis of   a total of  91 studies 
reporting on 35,017 patients with COVID-19 
showed the overall frequency of  VTE in all 
patients, ICU and non-ICU, was 12.8%, 24.1%, 
and 7.7%, respectively.5

Cytokine storm induced by the COVID-19 
profoundly activates the coagulation cascade 
causing venous thromboembolism.5 The risk of  
developing venous thromboembolism continues 
even if  prophylactic anticoagulants are used 
in COVID-19 cases who are hospitalized and 
followed up especially in the ICU.
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Image 1. Bilateral partial filling defects in subsegmental pulmonary 
arteries consistent with pulmonary embolism.
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Keeping in mind that COVID-19 infection 
can cause arterial and venous thromboembolic 
events in patients followed up with COVID-19 
pneumonia, increase in oxygen demand, sudden 
dyspnea, deterioration in general condition or 
in patients with a significant increase in serial 
D-dimer follow-ups as in our case, diagnoses such 
as pulmonary embolism, obstructive cerebral 
disease and myocardial infarction should also be 
considered in differential diagnosis. Therefore, 
prophylactic anticoagulation should be initiated 
in hospitalized patients, attention should be 
paid to signs of  bleeding, and dose adjustment 
should be made by monitorization of  coagulation 
parameters.
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