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Dear Editor,
Shah et al. observed an awfully high prevalence (53.5%) 

of pulmonary embolism (PE) among 30 intensive care 
unit (ICU) patients with coronavirus disease 2019 
(COVID-19) in Oxford, UK [1]. Although several studies 
have focused on this cardiovascular complication of PE 
in COVID-19 patients, the prevalence of PE varies from 
study to study [2–4]. Therefore, we explored the pooled 
prevalence of PE in COVID-19 patients by a quantitative 
meta-analysis. Details of our study are shown in Supple-
mentary file 1.

PubMed, EMBASE and Web of Science were reviewed 
up to August 12th, 2020 to identify relevant studies. Stud-
ies reporting the prevalence of confirmed PE in COVID-
19 patients and with the sample size ≥ 30 were included. 
The pooled prevalence and corresponding 95% confi-
dence interval (CI) were used to assess the combined 
effects. An additional analysis comparing the prevalence 
of PE in COVID-19 patients admitted to ICU and non-
ICU was conducted. Heterogeneity between studies was 
estimated with I2 statistic and Cochran’s Q (reported as 
χ2 and P values) [5]. Subgroup analysis and meta-regres-
sion analysis were conducted by country, study design, 
sample size, quality score, PE diagnosis and prevalence of 
prophylactic anticoagulation to explore possible sources 
of heterogeneity.

Among 1981 potentially related studies, 49 articles 
(52 studies) comprising 20,523 COVID-19 patients were 
enrolled in this meta-analysis after rigorous screening 

(Suppl. File 2, Fig. S1). The principal characteristics and 
details about the PE diagnosis of the included stud-
ies were shown in Supplementary file 2, Table  S4 and 
Table  S5. The pooled prevalence of PE in COVID-19 
patients was 8% (95% CI 6–11%; χ2 = 1259.68, P < 0.01; 
I2 = 95.95%; random-effects model) (Fig. 1a). Due to the 
obvious heterogeneity, we performed subgroup analysis 
and meta-regression. None of these factors we explored 
further was significantly correlated with the inter-
study heterogeneity on subgroup analysis (Suppl. File 2, 
Table S6). However, the results of meta-regression indi-
cated that sample size (P = 0.019) and the proportion 
of patients undergoing PE diagnosis (P < 0.001) might 
be potential sources of heterogeneity (Suppl. File 2, 
Table S6). The pooled prevalence of PE in patients under-
going PE diagnosis was 28% (95% CI 22–34%; χ2 = 429.11, 
P < 0.01; I2 = 93.71%; random-effects model) on the basis 
of 28 studies consisting of 4387 patients undergoing PE 
diagnosis (Fig. 1b). The significantly higher pooled preva-
lence of PE was observed in COVID-19 patients admit-
ted to ICU (19%, 95% CI 14–25%; χ2 = 346.07, P < 0.01; 
I2 = 92.49%) compared with those admitted to non-ICU 
(9%, 95% CI 6–13%; χ2 = 379.37, P < 0.01; I2 = 94.99%) 
(Fig.  1c, d). The Begg’s test (P = 0.002) and Egger’s test 
(P < 0.001) suggested that potential publication bias 
existed within our analysis.

In summary, it is needed to pay more attention to the 
relatively high prevalence of PE in COVID-19 patients, 
especially in ICU wards. Future studies that will explore 
the detection method considering high infectivity of 
COVID-19 and antithrombotic treatment balancing the 
risk of thrombosis and the risk of bleeding are needed.
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Fig. 1 a Forest plot of the pooled prevalence and its 95% confidence interval (CI) for pulmonary embolism (PE) among coronavirus disease 2019 
(COVID-19) patients showed that there was a relatively high prevalence of PE (8%, 95% CI 6–11%; χ2 = 1259.68, P < 0.01; I2 = 95.95%) in COVID-19 
patients; b Forest plot of the pooled prevalence and its 95% CI for PE among the patients undergoing PE diagnosis showed that the pooled preva-
lence of PE in patients undergoing PE diagnosis was as high as 28% (95% CI 22–34%; χ2 = 429.11, P < 0.01; I2 = 93.71%); c The pooled prevalence of 
PE (19%, 95% CI 14–25%; χ2 = 346.07, P < 0.01; I2 = 92.49%) in COVID-19 patients admitted to intensive care unit (ICU) was significantly higher than 
(d) The pooled prevalence of PE (9%, 95% CI 6–13%; χ2 = 379.37, P < 0.01; I2 = 94.99%) in COVID-19 patients admitted to non-ICU
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