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Abstract

Novel coronavirus disease 2019 (COVID-19) caused by severe acute respi-
ratory syndrome coronavirus 2 is rapidly spreading worldwide. A typical
clinical manifestation of COVID-19 is pneumonia, which can progress to
acute respiratory distress syndrome and respiratory failure. Recent studies
have reported that COVID-19 is often accompanied by coagulopathy, and a
significant number of patients with severe or critical COVID-19 develop
concomitant thrombosis, including pulmonary embolism (PE). However,
there are limited reports of the incidence of PE in non-severe COVID-19
patients. Here, we report a case of non-severe COVID-19 complicated by
PE, which indicates that the possibility of PE should consistently be consid-
ered, even in non-severe cases of COVID-19 without any risk of
thrombosis.

Introduction

There have been several reports of the occurrence of
coagulopathy in patients with novel coronavirus disease
2019 (COVID-19). It has been proposed that vascular
endotheliitis caused by either an activated immune reac-
tion or direct infection of the vascular endothelium with
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) may cause coagulopathy. However, the patho-
physiology of COVID-19-associated coagulopathy is not
well understood. The occurrence of pulmonary embolism
(PE) has been reported in COVID-19 patients, mainly in
Europe and the USA. The incidence of PE is high in
severe or critical COVID-19 cases requiring intensive care
unit (ICU) admission [1]. However, there have been few
reports of PE associated with COVID-19 in Japan, and
PE is a rare complication of non-severe COVID-19.
Therefore, the incidence of PE in patients with non-
severe COVID-19 and measures to best prevent
coagulopathy have not been elucidated. Here, we report a
case of non-severe COVID-19 without any risk of throm-
bosis that was diagnosed as PE based on prolonged serum
D-dimer elevation.

Case Report

A 56-year-old man with no comorbidities developed a
39�C fever nine days before being admitted to our hospital.
Five days later, he visited a nearby clinic due to persistent
fever, and chest X-ray revealed pneumonia. A polymerase
chain reaction (PCR)-based test for SARS-CoV-2 was per-
formed, and he was diagnosed with COVID-19 based on
his positive PCR result. The patient was then referred to
our hospital.

On admission, he presented with a pulse of 78 bpm,
body temperature of 37.8�C, blood pressure of 128/
90 mmHg, and 97% oxygen saturation when breathing air.
At admission, laboratory data were as follows: lactate dehy-
drogenase 267 U/L, aspartate aminotransferase 35 U/L,
alanine aminotransferase 47 U/L, C-reactive protein (CRP)
7.91 mg/dL, activated partial thromboplastin time 23.8 sec,
prothrombin time-international normalized ratio 1.19, and
D-dimer 1.0 μg/mL. No lymphopenia was noted, and the
patient’s electrocardiogram was normal. His chest X-ray
revealed ground-glass opacity (GGO) of the right lower
and middle lung field (Fig. 1A). His chest computed
tomography (CT) showed GGO in the right upper lobe
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and S6 region of the lung (Fig. 1B). We initiated favipiravir
for COVID-19. As the Padua prediction score for the
patient was 1, venous thromboembolism risk was considered
low and no therapeutic thromboprophylaxis treatment was
administered [2].

On day 2 post-hospital admission, laboratory findings
included 7.94 mg/L CRP, 686 ng/mL ferritin, and 5.6 μg/mL

D-dimer. D-dimer levels were only slightly elevated, there
were no changes with his haemodynamics or respiratory
status (oxygen saturation: 94% on room air), and the patient
experienced neither oedema nor gripping pain in his lower
extremities. Three days post-hospital admission, his fever
and CRP levels gradually improved, and five days post-
admission, his fever had almost resolved, inflammatory

Figure 1. (A) Chest X-ray on admission. Ground-glass opacity (GGO) was observed in the right lower and middle lung field. (B) Chest computed
tomography (CT) on admission showed GGO in the upper lobe and S6 region of the right lung. (C, D) Chest contrast CT on day 5 showed poor con-
trast enhancement in the right pulmonary artery, suggesting pulmonary embolism (PE) (white arrowheads).
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markers, such as CRP (1.97 mg/L) and ferritin (366 ng/mL),
were significantly improved. In addition, his PCR test for
SARS-CoV-2 was negative. However, D-dimer levels
remained elevated (6.5 μg/mL) and deviated from the other
clinical and laboratory findings. Although he had no
symptoms including dyspnoea even when he walked and
respiratory status was not changed (oxygen saturation:
97% on room air), we performed contrast CT in order to
identify PE and deep vein thrombosis (DVT). Contrast CT
revealed PE of the right pulmonary artery (Fig. 1C, D),
while no DVT or other thrombosis was detected. We initi-
ated continuous heparin infusion to treat PE. Screening
tests for autoimmune disease and congenital coagulation
abnormalities, such as activated protein C, activated pro-
tein S, antinuclear antibody, anti-double stranded DNA,
immunoglobulin G, anti-cardiolipin-β2-glycoprotein I
complex antibody, and lupus anticoagulant were all nega-
tive. On day 11 post-admission, we replaced heparin with

apixaban. D-dimer levels gradually decreased by day 11
post-admission (1.3 μg/mL), and the patient was dis-
charged after being hospitalized for 17 days (Fig. 2).

Discussion

PE is an important complication of COVID-19, particu-
larly in severe or critical COVID-19 patients [1]. However,
there have been few reports of PE complicated in patients
with non-severe COVID-19.

In this case, we suspected PE based on increased D-
dimer levels. Although D-dimer levels are commonly used
to screen for PE, it has been reported that D-dimers are
elevated in 46.4% of patients with COVID-19 [3]. There-
fore, the University of Michigan Health System has indi-
cated that increased D-dimer levels are not useful for
predicting COVID-19-associated PE [4]. Alternatively, dif-
ferent study reported that D-dimers could be used to

Figure 2. Clinical course of the case. On admission, favipiravir was started against coronavirus disease 2019 (COVID-19). On day 5, his fever and
inflammatory markers, including C-reactive protein (CRP), improved significantly. However, D-dimer was elevated to 6.5 μg/mL. We diagnosed pul-
monary embolism (PE) by contrast computed tomography (CT) and started the administration of heparin. After anticoagulation therapy, D-dimer
was gradually decreased. We switched from heparin to apixaban on day 11, and he was discharged on day 17.
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predict PE in COVID-19 patients with 100% and 67% sen-
sitivity and specificity, respectively, when a D-dimer cut-
off level of 2.66 μg/mL was used [5]. Here, D-dimer levels
peaked at 5.6 μg/mL, and PE was suspected as a result of
prolonged elevation of D-dimer levels, which persisted
despite the improvement of other inflammatory parame-
ters. Thus, our assessment depended on both the concen-
tration of D-dimer observed and the clinical course of
COVID-19.

There are currently no established criteria that specify
the use of prophylactic anticoagulant therapy in COVID-
19 patients. Further clinical trials will be needed to deter-
mine whether all COVID-19 patients should be treated
with an anticoagulant. At this time, it is important to pro-
actively explore the possibility of PE based on clinical pre-
sentation and D-dimer levels, even in non-severe COVID-
19 cases.
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