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Abstract

Coronavirus disease (COVID-19) is associated with pulmonary hypertension due to pulmonary embolism, which affects subse-

quent outcomes. However, definitive diagnosis of pulmonary hypertension is difficult because of the risk of spreading the infection.

Here, we assess the utility of plane computed tomography in noninvasively predicting the clinical severity of COVID-19.
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To the Editor

The coronavirus disease (COVID-19) pandemic continues

to spread worldwide. In severe cases, cytokine storm

causes microvascular failure and a hypercoagulable state,

resulting in deep vein thrombosis and pulmonary embolism

with pulmonary hypertension (PH).1,2 Pulmonary artery

(PA) dilatation in relation to the ascending aorta (Ao)

(PA/Ao ratio) calculated from computed tomography

(CT) scans has been reported to be associated with the clin-

ical severity of chronic lung disease and idiopathic PH.3,4 In

this study, we aimed to determine whether the PA/Ao ratio

on a plain CT scan is predictive of the clinical severity of

COVID-19.

Methods

Between 1 January 2020 and 31 May 2020, 130 patients

diagnosed with COVID-19 in our hospital were retrospec-

tively enrolled; 103 of these patients underwent a plain chest

CT on admission. The PA diameter was measured at the

level of the PA bifurcation, and the Ao diameter was aver-

aged from two perpendicular measurements taken from the

same CT image as previously reported.5 The main outcome

was a combined endpoint consisting of oxygen inhalation

�4 L/min, intubation, or death. Continuous measures were

compared using a Wilcoxon matched-pairs signed rank test

or t test if the paired data were normally distributed. Two-

sided p < 0.05 defined statistical significance. All statistical

analyses were performed with SPSS statistical software, ver-

sion 24. The study was approved by the local Ethics

Committee (NCGM-G-003472-03); written informed con-

sent was obtained from all patients.

Results

The mean (�standard deviation) age among 103 COVID-19

patients was 53� 18 years; the proportion of men was 68%.

Twenty (19%) of the 103 COVID-19 patients had severe

respiratory exacerbation. Significant differences were

observed in PA diameter (31.1� 2.7 mm vs. 25.4� 3.5

mm, p< 0.001) and PA/Ao ratio (0.97� 0.11 vs. 0.82�
0.10, p< 0.001) between groups with and without severe

respiratory exacerbation, respectively. This PA/Ao ratio
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difference was also significant in 74 patients aged �65 years

(1.03� 0.1 vs. 0.84� 0.09, p< 0.001). The group with a PA/
Ao ratio of >0.9 had more severe respiratory exacerbation

(p< 0.001) than the group with a PA/Ao ratio of �0.9 of the

median cutoff point. Kaplan–Meier curves stratified by PA/

Ao ratio demonstrated a significant separation for severe
respiratory exacerbation and mortality during the hospital-

ization period. Patients with a PA/Ao ratio of >0.9 had a

higher rate of event in the log-rank test from admission

(p< 0.001; Fig. 1).

Discussion

Our results showed that high PA/Ao ratio (>0.9) is a pre-
dictive marker for severe respiratory failure. In previous

studies on PH, a PA/Ao ratio reflecting the mean PA pres-

sure ranging between >0.9 and 1.0 was associated with a
poor prognosis and was considered a more useful marker

than the tricuspid regurgitation peak gradient measured by

echocardiography.3 Some studies have showed that one of

the causes of severe cases of COVID-19 is pulmonary embo-
lism, including microembolism.6 The World Health

Organization interim guidance statement7 states that for

patients with COVID-19 administration of prophylactic

low-molecular-weight heparin once a day or subcutaneous
unfractionated heparin twice a day is recommended; how-

ever, the use of anticoagulants for all COVID-19 patients

still remains controversial. Although it might be difficult to

perform contrast-enhanced CT, echocardiography, and
Swan-Ganz catheterization in COVID-19 patients in a clin-

ical setting, plain CT is used to diagnose COVID-19 pneu-

monia in many patients. It is easy to calculate the PA/Ao

ratio, as a surrogate marker of PH, from plain CT scans for
evaluating the clinical severity of COVID-19. In fact, a 36-

year-old man without obvious past illness had mild pneu-

monia (Supplementary Fig. S1b) and PA/Ao ratio was 1.2

(Supplementary Fig. S1a) on the admission, but his respi-
ratory condition severely worsened with extra-corporeal

membrane oxygenation on hospital day 30

(Supplementary Fig. S1c). The limitations of our study

were the small number of patients, univariate analysis,

and the lack of direct evidence of PH and pulmonary embo-

lism by a contrast CT, Swan-Ganz catheterization, or echo-

cardiography. Despite these limitations, our study showed

that a PA/Ao ratio >0.9 on plain CT scans might be pre-

dictive of the clinical severity of COVID-19. This method is

non-invasive and will be useful in resource-limited settings.
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Fig. 1. Kaplan–Meier curves for severe respiratory exacerbation and mortality during the hospitalization period. Patients with a PA/Ao ratio
>0.9 had a higher event rate in the log-rank test.
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