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Editor:
We read with interest the recent meta-analysis by Dr Suh 
and colleagues in the February 2021 issue of Radiology 
regarding the incidence of pulmonary embolism (PE) in 
patients with coronavirus disease 2019 (COVID-19) (1). 
They reported that, by collating data from 27 studies, the 
incidence of PE in patients with COVID-19 is 16.5%, 
notably less than some initial reports of 27%–30% (2,3). 
However, although we commend Dr Suh and colleagues 
for attempting to establish an accurate point estimate of 
PE incidence, it is unfortunate that they were not able to 
obtain similar data from control patients. Lacking a con-
text, it is difficult to interpret a 16.5% incidence standing 
alone, particularly because patients with COVID-19 are 
often critically ill and patients who are critically ill are at 
high risk of thrombosis (4).

Whereas at least 27 studies have been performed evalu-
ating the incidence of PE in patients with COVID-19, few 
studies have been performed that compare these rates to 
those in patients who do not have COVID-19. Poissy et 
al (5) evaluated patients in the intensive care unit (ICU) 
with COVID-19 compared with two control groups: all 
patients in the ICU at the same time in the prior year and 
patients in the ICU with influenza. They found PE in ap-
proximately 21% of patients with COVID-19 compared 
with 6%–8% in the control groups. Whereas only 15% 
of the first control group underwent CT pulmonary angi-
ography, 43% of the second control group underwent CT 
pulmonary angiography, similar to the 32% in the CO-
VID-19 group. A second, multicenter cohort study per-
formed by Helms et al (6) evaluated patients in the ICU 
with COVID-19 compared with historical control patients 
with acute respiratory distress syndrome. They found a PE 
rate of 12% in the COVID-19 group compared with 2% 
in the control patients; whereas 66% of the COVID-19 
group underwent CT pulmonary angiography, the fraction 
of patients who underwent CT pulmonary angiography 
was not reported in the control group. Thus, it is possible 
that PEs were underdiagnosed in the control group be-
cause of fewer CT pulmonary angiographic examinations. 
Finally, a study performed by one of our groups evaluated 
patients who underwent COVID-19 testing and CT pul-
monary angiography, comparing those with tests positive 
for COVID-19 to the control participants who were nega-
tive for COVID-19 (7). We found that 12% of the CT 
pulmonary angiography examinations were positive for 

PE in patients with COVID-19 compared with 9% in the 
control group, a difference that was not statistically sig-
nificant. Indeed, a multivariable logistic regression analysis 
showed that d-dimer level, but not COVID-19 status, was 
predictive of PE diagnosis. We did find that among intu-
bated patients the rate of PE was higher in the COVID-19 
group compared with the control group (30% vs 18%, 
respectively), though this was not statistically significant 
because of the small number of such cases.

Given the data presented by Dr Suh and colleagues 
(1) and previous studies, we believe that the conclusion of 
a substantially increased risk of PE among patients with 
COVID-19 is not justified, nor is there clarity on the treat-
ment implications and clinical relevance of this observa-
tion. In our anecdotal experience, we have seen an increase 
in ordering of CT pulmonary angiography in patients with 
COVID-19 likely because of literature that suggests such 
a risk. However, as borne out by the literature, the vast 
majority of these are negative for PE. Thus, we commend 
Dr Suh and colleagues for their work, but we believe it begs 
for the context of a relevant control group and an estimate 
of relative risk of thrombosis, both for all comers with CO-
VID-19 and those who are critically ill. More research is 
needed to answer these questions.
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We appreciate your interest on our recent work (1) and 
agree that a lack of control patients could limit the interpre-
tation of our analysis. Indeed, only a few included studies 
reporting the incidence of PE in patients with COVID-19 
had data from control patients without COVID-19, and the 
proportion of patients who underwent CT pulmonary an-
giography and the disease severity of the study population 
also varied among the included studies. Nevertheless, it is 
well recognized that prothrombotic abnormalities are fre-
quently observed (2) and associated with adverse outcomes 
in COVID-19 (3,4). Furthermore, direct invasion of the 
pulmonary vascular endothelium by severe acute respiratory 
syndrome coronavirus 2 is a distinctive finding from influ-
enza virus, and pulmonary microthrombi were found to be 
more prevalent in patients with COVID-19 than in those 
with influenza virus at histopathologic examinations (5). 
The potential mechanisms of prevalent pulmonary throm-
bosis in COVID-19 are intense endothelial inflammation, 
altered pulmonary blood flow due to pneumonia, and clas-
sic migration of deep vein thrombosis into pulmonary arter-
ies. Several guidelines recommend a prophylactic dose of 
low-molecular-weight heparin for patients hospitalized with 
COVID-19 (2).

Jointly considering the aforementioned findings and those of 
our systematic review and meta-analysis, PE needs to be consid-
ered as a complication of COVID-19, particularly in patients at 
risk for thrombotic events.
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