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Case Report

A fatal case of COVID-19 pneumonia due to possible pulmonary thrombosis
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The relationship between the severity of COVID-19, hyperinflammation, and intravascular coagulopathy is of critical
importance. We report on a case of severe COVID-19 pneumonia treated with favipiravir during the earliest phase of the
pandemic. The present case showed improvement in SARS-CoV-2 viral load and the presence of SARS-CoV-2 IgG with
decreased radiological evidence of pulmonary infiltration. Moreover, the levels of serum IL-6 and TNF-a did not increase
markedly. However, the hypoxia failed to recover, leading to the patient’s death due to possible pulmonary thrombosis, because
D-dimer was markedly elevated, and an electrocardiogram showed typical changes. At present, the fact that some COVID-19
patients with mild to moderate symptoms suddenly die at home has become a major issue in Japan. These findings suggest
that additional treatment with anti-coagulants should be considered in some COVID-19 patients at risk of hypercoagulation to
prevent sudden death from pulmonary thrombosis.
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Introduction critical issue both in Japan and in the rest of the world>*. The

case of a patient with severe COVID-19 pneumonia during

Coronavirus disease 2019 (COVID-19) pneumonia results
from direct viral injury to alveolar epithelial cells and excessive
cytokine release from immune or non-immune cells. The
association between the severity of COVID-19 and intravascular
coagulopathy has been a serious concern'-2, but the details of
this interaction of hyperinflammation and coagulopathy remain
unknown in clinical practice. At present, the fact that some
COVID-19 patients suddenly die at home has become a

the earliest phase of the pandemic, in whom treatment with
favipiravir decreased the viral load of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) and improved the
radiological pulmonary infiltration is presented. However,
hypoxemia was exacerbated due to possible pulmonary
thrombosis, and the patient died.

Address correspondence: Yuichi Fukuda, M.D., Ph.D., Department of Respiratory Medicine, Sasebo City General Hospital, 9-3 Hirase,

Sasebo, Nagasaki 857-8511, Japan

Phone: +81(956)24-1515, Fax: +81(956)22-4641, E-mail: kazunon2007@gmail.com

Received September 22, 2021; Accepted November 29, 2021



68

Case report

An otherwise healthy, 79-year-old Japanese man, ex-smoker,
presented to another facility due to 6 days of high fever and
fatigue. High-resolution computed tomography (HRCT) of
his chest showed multiple bilateral ground-glass opacities
predominantly in the subpleural areas with emphysematous
lesions. The patient was diagnosed with COVID-19 pneumonia
based on a nasopharyngeal swab sample using real-time
reverse-transcriptase-polymerase-chain-reaction (rRT-PCR)
for SARS-CoV-2 and transferred to our hospital. On physical
examination, his temperature was 37.7 °C, blood pressure was
170/102 mmHg, pulse was 93 beats/min, respiratory rate was
20 breaths/min, and oxygen saturation was 94% on supplemental
oxygen (nasal cannula 2 liters/min). He complained of severe
fatigue and moderate hemoptysis. On lung auscultation, fine
crackles were heard in the left lower lung field, and a bedside
chest X-ray showed patchy peripheral left lung opacities
(Figure 1). Laboratory examinations showed thrombocytopenia
(platelets: 86,000/uL) and a slight increase in C-reactive protein
(CRP: 3.05 mg/dL). The semiquantitative SARS-CoV-2 load
of the nasopharyngeal swab sample was assessed by a reverse-
transcription loop-mediated-isothermal-amplification (RT-
LAMP) assay, as previously reported®. The time to obtain a
positive result was classified as ++ (< 8 min) and + (> 8 min).
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Treatment for COVID-19 pneumonia was initiated with
favipiravir (3200 mg/day on day 1, 1600 mg on days 2-14),
ciclesonide inhaler (600 ug/day on days 1-10), and azithromycin
(2 g/day on day 1) (Figure 2). These drugs had been considered
part of standard treatment during the earliest phase of the
pandemic in Japan and were administered with the patient’s
consent. On day 3, the patient had a high fever, and his oxygen
saturation dropped to 90% on supplemental oxygen (nasal
cannula 2 liters/min). The patient was started on high-flow-
nasal-cannula oxygen (PaO,/FiO; ratio 215) and administered
methylprednisolone (250 mg/day). On day 13, CRP, ferritin, and
D-dimer levels were elevated without worsening oxygenation.
On day 15, his respiratory condition deteriorated (PaO-/FiO;
ratio 102), and his SARS-CoV-2 viral load was increased. A
portable chest X-ray and HRCT showed increased bilateral
peripheral consolidation and diffuse ground-glass opacities.
The treatment was switched to hydroxychloroquine (400
mg/day on days 15-23) and azithromycin (2 g/day on day 15).
Hydroxychloroquine was considered one of the standard
treatments at that time. Nevertheless, on day 20, his respiratory
condition, inflammatory markers, and D-dimer had worsened.
A portable chest X-ray showed increased diffuse bilateral
consolidation. On day 22, however, the SARS-CoV-2 viral
load of his nasopharyngeal swab samples became negative.
Although a portable chest X-ray showed remarkable improvement

Figure 1. Serial chest X-ray and high-resolution computed tomography images of the patient.
The top row shows progression of prominent bilateral peripheral infiltration on chest X-ray, which resolves on day 23 of admission.
The bottom row shows the HRCT on day 1 and day 15 with worsening of bilateral peripheral consolidation and diffuse ground-

glass opacities on day 15.
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Hospital day 1 3 6 8 13 15 20 22 23
Favipiravir |3600mg 1600 mg |

Ciclesonide | 600 ug

Hydroxychloroquine | 400mg |
Methylprednisolone |250mg 80mg 40mg 20mg 500mg |
SARS-CoV-2 LAMP ++ + + + ++ - =
SARS-CoV-2 IgG 0.08 5.16 713 7.63

PaQ,/FiO, ratio 459 215 133 139 102 67 41
CRP (mg/dL) 3.05 7.07 0.48 5.16 324 11.00 11.32
Ferritin (ng/mL) 220 321 657 738 1588 5251
IL-6 (pg/mL) 20.5 56.3 53.0
TNF-a (pg/mL) 1.21 2.13 0.37
D-dimer (ug/mL) 0.6 4.4 8.0 17.6 22.9 35.5

Figure 2. Treatment regime and laboratory data of the patient.
Of note, the SARS-CoV-2 viral load of the nasopharyngeal swab sample becomes negative on
day 22. The patient dies possibly due to pulmonary thrombosis on day 23.
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LAMP: loop-mediated-isothermal-amplification.

in the diffuse bilateral infiltration, the patient unfortunately
died of possible pulmonary thrombosis on day 23. D-dimer
was markedly elevated to 35.5 ug/mL (upper limit: 1 ug/
mL), whereas serum IL-6 was 53.0 pg/mL (upper limit: 4.0
pg/mL) and TNF-a was 0.37 pg/mL (upper limit: 1.66 pg/
mL). On day 23, the electrocardiogram showed sinus
tachycardia (113 beats/min), and the presence of an S wave
in lead I and a Q wave with T wave inversion in lead III,
consistent with pulmonary thrombosis. There was no evidence
of QT prolongation or serum creatine phosphokinase elevation.
The Wells score of 7.0 points with the positive D-dimer
resulted in the probability of pulmonary embolism of 79.6%°.
No leg swelling suggesting deep vein thrombosis was observed.
Due to the patient’s family’s request, post-mortem CT was
not performed.

Discussion

A previous pathological study showed microthrombi in
pulmonary arterioles in both damaged and normal lung
parenchyma in a fatal COVID-19 case’. A high serum D-dimer
level is associated with mortality in COVID-19%. The severe
hypoxemia in the present case may, at least in part, have resulted
from pulmonary intravascular microthromboses. Currently,

administration of heparin is provisionally recommended for
some patients with COVID-19°, but heparin was not given to
the present patient due to persistent hemoptysis and possible
diffuse alveolar hemorrhage. Aggressive administration of
heparin might have saved this patient.

The present case highlights the following important finding.
The level of serum D-dimer had been increasing dramatically
during treatment, but the elevations of serum IL-6 and TNF-a
were mild compared with previous reports'®!!. Several studies
have shown that serum IL-6 levels were associated with the
severity of COVID-19 pneumonia'?. Further, it is widely
known that cytokine elevation, such as in hyperinflammation
or cytokine storm, increases the D-dimer level and causes
coagulopathy in COVID-19 patients'*. However, inflammatory
cytokine elevations in patients with severe and critical
COVID-19 are profoundly lower than those reported in
patients with acute respiratory distress syndrome (ARDS)
unrelated to COVID-19 and sepsis'®. The vital question in
the progression of COVID-19 lies in determining the link
between the immune response and coagulation'®. To date,
anti-cytokine monoclonal antibodies that block IL-6 have
been the most intensively studied treatments'®. Recently, in
addition to treatment with immunosuppressive medicines and
anticoagulants, host-directed therapeutic pathways such as
anti-von Willebrand factor monoclonal antibodies, activated
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complement C5a inhibitors, and recombinant ADAMTS13
have emerged to treat COVID-19-associated coagulopathy>.

In the current COVID-19 pandemic, patients with hyper-
inflammation are admitted to the hospital, but many patients
with mild to moderate COVID-19 have to stay home in
Japan3. Although oxygen and oral dexamethasone have
been encouraged in these settings, anticoagulants are not
considered'. Unexpectedly, some patients have been found dead
throughout the world, possibly due to pulmonary thrombosis*.
Although the COVID-19 treatment guidelines of the National
Institutes of Health reject the administration of anticoagulants
as prophylaxis for non-hospitalized patients with COVID-
197, it could prevent sudden death at home of patients with
a risk of hypercoagulation, such as those with obesity,
hypertension, and type 2 diabetes mellitus'. Further research
is necessary to evaluate the benefits of anticoagulation therapy
in non-hospitalized patients.

The present case report had some limitations. The lack of
a contrast-CT scan on the day of the patient’'s death resulted
in an inability to confirm the presence of pulmonary thrombosis
because of his severe respiratory failure. Additionally,
elimination of viral load may have resulted from the natural
course. Last, it was not possible to analyze von Willebrand
factor, complement, or ADAMST13 activity in the present
case. However, the improvement of pulmonary infiltration
on chest X-ray and the deterioration of hypoxemia with serum
D-dimer elevation was attributed to possible pulmonary
thrombosis.

In conclusion, COVID-19 continues to spread, and novel
therapeutic strategies against the COVID-19 pandemic are
required. The present case suggests that methods to identify
the patients at risk of virus-induced hypercoagulation are
needed, and that the administration of anticoagulants could
potentially prevent sudden death from pulmonary thrombosis
in some patients.
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