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Abstract

SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) was discovered in Wuhan, China at the end of 2019 and is
believed to be the cause of COVID-19 (coronavirus disease 2019). There is some evidence that SARS-CoV-2 infection can be
complicated by pulmonary embolism. However, the pathomechanism of this relation is not fully understood, and data are
still limited. The real incidence of this condition is not known, and available papers in the literature on this issue comprise
case presentations and one report from a prospective multicentre study published very recently. Pulmonary angiography
computed tomography seems to play a crucial role, allowing early and proper diagnosis of this condition. The timely recogni-
tion of pulmonary embolism is essential for the implementation of anticoagulant treatment.

Streszczenie

Wirus SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) odkryty pod koniec 2019 r. w chifiskim mie§cie Wuhan
jest czynnikiem etiologicznym COVID-19 (coronavirus disease 2019). Zgodnie z doniesieniami piSmiennictwa przebieg kli-
niczny zakazenia SARS-CoV-2 moze by¢ powiklany zatorowoscia ptucna. Patomechanizm wystepowania tego powiktania
w przebiegu COVID-19 nie jest do konica poznany, a dane kliniczne dotyczace jego ryzyka i czestoSci wystepowania sa
bardzo skape. Dostepne prace na ten temat ograniczaja sie do opiséw przypadkoéw i jednego nowo opublikowanego raportu
z wieloosrodkowego badania prospektywnego. Decydujaca role w rozpoznaniu zatorowo$ci ptucnej odgrywa tomografia
komputerowa naczyn krwiono$nych klatki piersiowej. Weczesne rozpoznanie zatorowosci ptucnej jest kluczowe dla wdro-
Zenia terapii przeciwkrzepliwej.

Introduction [2, 3]. Among them, acute pulmonary embolism (PE)

Since December 2019 the novel coronavirus SARS-
CoV-2 (severe acute respiratory syndrome corona-
virus 2) has appeared in most countries all over the
world [1]. In the face of the rapid increase in the num-
ber of COVID-19 (coronavirus disease 2019) cases, on
11 March 2020 World Health Organisation (WHO)
announced the outbreak of a pandemic. New SARS-
CoV-2 infections are still being diagnosed all over the
world, and some affected patients seem to develope
additional complications in the course of the disease

has been described [4]. However, the pathomecha-
nism of the relation between COVID-19 and coagu-
lopathy leading to PE is not fully understood, and data
are still limited. The true incidence of this condition
is not known, and available papers in the literature
on this issue comprise case presentations and one re-
port from a prospective multicentre study published
very recently [5]. Herein, we present a patient with
COVID-19 complicated by mild pulmonary embolism
diagnosed based on computed tomography (CT) pul-
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monary angiography, and a review of available publi-
cations regarding this complication of the disease.

Pulmonary embolism in the course
of COVID-19

A 46-year-old man with no comorbidities was ad-
mitted to the department with a five-day history of
malaise, fever, and dry cough. A week previously he
had returned from a European country in which the
epidemic of COVID-19 had already been announced.
Although he denied having any direct contact with
a person diagnosed with SARS-CoV-2 infection he
was in quarantine according to current official rec-
ommendations. On admission, vital signs were as
follows: body temperature 38.5°C, blood pressure
120/80 mm Hg, heart rate 100 bpm, respiratory rate
14 per minute, weight 94 kg, height 190 cm, and body
mass index 26.04. Singular crackles were heard over
the left lung on auscultation. Baseline oxygen satura-
tion was 98%, and a chest X-ray revealed decreased
translucency of the lower part of the left lung cor-
responding to interstitial changes (Figure 1 A). Real-
time reverse transcriptase-polymerase chain reaction
(rRT-PCR) from the nasopharyngeal swab specimen
was positive for SARS-CoV-2 confirming a diagnosis
of COVID-19. The patient was treated according to
recommendations [6], and pharmacological treatment
with chloroquine, lopinavir/ritonavir, and empirical
antibiotic therapy was applied. After 3 days of hos-
pitalisation, routine blood tests showed a significant
drop in platelet counts to 46 x 10°/1 with no symptoms
of haemorrhagic diathesis. Initially, thrombocytopae-
nia was considered as a side effect of chloroquine,
and so the drug was discontinued. However, a control
blood test revealed a further drop in platelet counts to
26 x 10%/1. Due to the hypothesis of the immunologi-
cal nature of this condition complicating the course
of COVID-19, methylprednisolone was administered
in an initial dose of 80 mg intravenously with a sub-

e it b |-
Figure 1. A — X-ray at baseline: decreased translucency of the lower part of the left lung, B — control X-ray — normal
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sequent increase of platelet count to 169 x 10°1 dur-
ing 24 h. Due to a quick response, the dose of methyl-
prednisolone was reduced in stages to 10 mg and was
finally completed after 12 days. A gradual improve-
ment of the patient’s condition was observed with
a resolution of clinical symptoms, normalisation of
C-reactive protein (CRP), and regression of radiologic
changes assessed by X-ray (Figure 1 B). The clinical
condition of the patient was good, no lab abnormali-
ties were observed, and pharmacological treatment
was completed according to plan, hence he was sched-
uled to be discharged. However, on the following day,
the patient complained about right-sided abdomen
pain. Physical examination revealed a soft abdomen
without peritoneal signs, and tenderness in the right
hypochondrium. Laboratory tests showed leucocyto-
sis with a high rate of neutrophils, an increase of CRP
level, and a significant elevation of D-dimer level to
2400pg/1. Blood cultures were negative and the procal-
citonin level was within the normal range. A prophy-
lactic dose of low-molecular-weight heparin (LMWH)
was started, and meropenem with metronidazole in-
travenously was introduced due to suspicion of cho-
lecystitis. However, the ultrasonography and com-
puted tomography (CT) scan of the abdomen did not
confirm this diagnosis. Although the patient showed
no respiratory discomfort, no abnormal sounds on
auscultation, and control X-ray was normal, a non-
enhanced chest CT was performed revealing grand
glass opacities in both lungs. Due to the presence of
those typical changes in the CT scan despite a nor-
mal appearing X-ray, and since the cholecystitis was
excluded, we considered a further diagnostic proce-
dure searching for a reason for the elevated leucocyte
count, CRP, and D-dimer level. Pulmonary angiogra-
phy CT was performed, which showed filling defects
in the sub-segmental and segmental arterial branches
of both lungs consistent with acute PE (Figures 2 A-E).
A full dose of nadroparin was implemented. The pa-
tient showed clinical improvement, and despite re-
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peatedly inconclusive results of control nasopharyn-
geal swabs for SARS-CoV-2, he was discharged after
10 days of full anticoagulation, with prescription of
rivaroxaban. Home isolation was completed within
next 7 days due to two subsequent negative molecular
tests for SARS-CoV-2. The control chest CT scan per-
formed after 8 weeks revealed significant regression
of lung lesions and no signs of pulmonary fibrosis;
laboratory tests showed no coagulation abnormalities.

Figure 2. A - Computed tomography (CT) angiography
scan — filling defect in the division of the right pulmo-
nary artery into lobar branches (arrow on the left side
of the image) and in the left inferior lobe pulmonary
artery (arrow on the right side of the image). B - CT
angiography scan - filling defect in the left inferior
lobe pulmonary artery (arrow). C — CT angiography
scan — filling defect in the division of the left lobe pul-
monary artery into segmental arteries to left 9/10 seg-
ments (arrow), D - CT angiography scan - filling de-
fect in the division of the right lobe pulmonary artery
into segmental arteries to right 9/10 segments (arrow).
E - CT angiography scan - filling defect in the right
superior lobe pulmonary artery (arrow)

Discussion

Most patients affected by SARS-CoV-2 infection
are usually asymptomatic or present mild symptoms
including fever, muscle pain, shortness of breath,
cough, dysgeusia, parosmia, and fatigue. However,
some of them develop a more serious clinical presen-
tation, which is viral pneumonia with a risk of various
complications. The imaging technique of choice when
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COVID-19-related pneumonia is suspected is non-
enhanced chest CT identifying typical parenchymal
changes [7]. Some case reports have been published
regarding pulmonary embolism as a complication of
pneumonia in the course of COVID-19 [8, 9]. The ex-
act pathomechanism of coagulopathy leading to PE
in SARS-CoV-2 infection is not fully understood but
seems to be multifactorial. The inflammatory injury
of the blood vessel’s endothelium by viral direct and
cytokine-mediated damage plays a crucial patho-
genetic role [10]. Almost all available papers report
this coagulopathy in patients with the severe form of
SARS-CoV-2 pneumonia and coexisting risk factors for
PE [5, 11-13]. Recently published results from a pro-
spective French study conducted among 150 critically
ill patients in four intensive care units confirmed the
high incidence of PE (16.7%) in patients with acute
respiratory distress syndrome (ARDS) secondary to
COVID-19 despite anticoagulation [5]. However, there
have been isolated publications describing PE even in
patients with a mild course of the disease and no risk
factors for coagulopathy [12]. We present a case of PE
complicating the COVID-19 in a patient with a mild
clinical course of viral pneumonia, no predisposing
factors, and no comorbidities. The patient did not com-
plain of any typical symptoms of acute pulmonary
embolism, such as dyspnoea, chest pain, cough, or hae-
moptysis, and oxygen saturation was over 95% all the
time. According to Wells rules, Geneva score, YEARS
algorithm, and Pulmonary Embolism Rule-out Criteria
the diagnosis of PE was unlikely [14]. The only prem-
ise for pulmonary angiography CT was an elevated
D-dimer level, which allows the assumption that some
cases of concurrent PE and COVID-19-related pneu-
monia remain unrecognised in patients with mild or
uncharacteristic symptoms of the disease. The only
means of detection of pulmonary emboli is by broader
diagnostic measures, and the imaging technique that
should be applied for this purpose is chest angiography
CT [15, 16]. Our findings support the recommendation
to use a prophylactic dose of LMWH in patients with
confirmed COVID-19 even in the stable course of the
disease with absence of major risk factors for coagu-
lopathy [17]. If pulmonary embolism is diagnosed, the
full-dose LMWH with subsequently extended throm-
boprophylaxis post-discharge should be administered
according to guidelines [18].

Conclusions

In some cases, patients diagnosed with COVID-19
may develop serious complications. According to re-
ports, one of them is pulmonary embolism. Pulmo-
nary angiography CT seems to play a crucial role,
allowing early and proper diagnosing this condition.
The timely recognition of pulmonary embolism is
essential for the implementation of anticoagulant
treatment.
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