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Ciclesonide
A Case of Coronavirus
Disease 2019 Treated
With Ciclesonide
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FIGURE. Time course of respiratory function and clinical features in the presented
case. AZM ¼ azithromycin; CTRX ¼ ceftriaxone; MEPM ¼ meropenem; PFR ¼
PaO2/FiO2 ratio; VCM ¼ vancomycin.
To the Editor: The novel severe acute
respiratory syndrome coronavirus 2
(SARS-CoV-2) and the disease it
causes, coronavirus disease 2019
(COVID-19), are the cause of the
current pandemic.1 At present, no
drug has been proven to be effective
for the treatment of COVID-19 and
no vaccine is available. We report
the first case of a Japanese patient
with severe COVID-19 pneumonia
who had a favorable outcome after
receiving treatment with ciclesonide,
an anti-inflammatory drug.

A 64-year-old Japanese man
consulted a local physician for fever
lasting 3 days and was initially
treated with azithromycin with a pre-
sumptive diagnosis of pneumonia.
1296
However, 3 days later (illness day
6), he was referred to another hospi-
tal because the fever persisted. On
illness day 9, the patient beganmino-
cycline treatment. However, his res-
piratory condition worsened. On
illness day 11, he was referred to the
Yokohama City University Hospital.
The patient had a history of medi-
cated hypertension. Upon arrival at
our hospital, the patient’s vital signs
were as follows: Glasgow Coma
Scale, 15; blood pressure, 140/100
mm Hg; temperature, 39.4�C; pulse,
104 beats/min; respiratory rate, 36
breaths/min; and oxygen saturation
with a non-rebreather mask
(15 L/min), 96%. Lung auscultation
was unremarkable. Although his
C-reactive protein level was high
(12.45 mg/L), the patient’s blood
cell count was within the reference
range (5800 cells/mL), with a
relatively high percentage of neutro-
phils (74%) and a low percentage of
lymphocytes (15.6%). Chest radiog-
raphy performed the same day
revealed diffuse infiltrates bilaterally,
and chest computed tomography
(CT) scans revealed multiple periph-
erally dominant ground-glass opaci-
ties with some infiltrating shadows.
These findings were similar to those
of other patients with COVID-19
seen at our hospital. The patient
was a taxi driver and reported contact
with passengers who had a cough.
Coronavirus disease 2019 was
strongly suspected, and a polymerase
chain reaction (PCR) test was or-
dered. The patient was immediately
admitted to an intensive care unit
with an infection control zone, in
which he was intubated and venti-
lated to control hypoxia. Our treat-
ment strategy was based on the
World Health Organization recom-
mendations for supportive care,
including oxygen therapy, fluidman-
agement, and antibiotics for second-
ary bacterial infections (ceftriaxone
and azithromycin).2 On hospital
day 5 (illness day 15), the aspirated
sputum tested negative for SARS-
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CoV-2 by PCR analysis. However, we
still strongly suspected SARS-CoV-2
infection because the white blood
cell count was normal, the C-reactive
protein levels remained elevated, the
CT findings were consistent with
COVID-19, and oxygenation did not
improve. On hospital day 6 (illness
day 16), the aspirated sputum tested
positive for SARS-CoV-2. Oxygena-
tion disturbances and chest radio-
graphic changes persisted, and
lopinavir/ritonavir (LPV/r; total
dose lopinavir 800 mg/ritonavir 200
mg per day) was prescribed. Howev-
er, the respiratory status did not
improve. Therefore, on hospital day
8 (illness day 18), we prescribed
ciclesonide inhalant (400 mg/d) as
an anti-inflammatory drug for pe-
ripheral inflammatory lesions. By
the next day (illness day 19), oxygen-
ation improved, and the patient was
weaned gradually from the venti-
lator. Finally, on hospital day 19
(illness day 29), he was extubated
(Figure). Since then, his respiratory
condition remained stable, and he
was discharged home on hospital
day 34 (illness day 44) after a nega-
tive PCR test. Chest radiographs of
patients with early-stage COVID-19
may reveal no severe abnormalities
in mild or severe disease conditions,
whereas CT scans reveal peripheral
ground-glass opacities in severe
cases. These findings seem specific
to COVID-19.3 Coronavirus disease
2019 differs from other causes of
acute respiratory distress syndrome
and viral pneumonias in that it has
fewer interstitial changes. Rather, pe-
ripheral alveolar injury is more asso-
ciated with COVID-19. Indeed, no
increase in markers of interstitial dis-
orders (such as Krebs von den Lun-
gen-6 and pulmonary surfactant
protein D and no decrease in lung
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compliance were observed in
COVID-19. Our patient presented
similar features, and we suspected
COVID-19, despite the first PCR
test being negative. Although previ-
ous treatment with LPV/r failed to
improve oxygenation, treatment
with ciclesonide coincided with a
positive outcome. In fact, nasopha-
ryngeal swab specimens before and
after LPV/r administration were
positive for SARS-CoV-2.

Ciclesonide is an inhaled steroid
drug that suppresses asthmatic
attacks by decreasing airway
hyperresponsiveness as well as the
immediate and delayed forms of pul-
monary resistance induced by the
inhalation of antigens.4 Ciclesonide
suppresses the production of tumor
necrosis factor-a and cytokines such
as interleukin 4 and interleukin 5
and inhibits eosinophil infiltration
into the respiratory tract.5 Cicleso-
nide is a locally activated drug that
is converted into the active metabo-
lite desisobutyryl ciclesonide by hy-
drolase esterase after inhalation. It
binds to the glucocorticoid receptor
and produces potent anti-
inflammatory effects. Furthermore,
desisobutyryl ciclesonide reversibly
binds to a fatty acid to form a fatty
acid conjugate, leading to protraction
retention in lung tissue; as an aerosol,
it has a high percentage of fine parti-
cles that can reach the peripheral air-
ways, with a good lung penetration
rate of approximately 52%. Cicleso-
nide has low systemic adverse
effects.4 Chest CT scans, blood tests,
and lung compliance results suggest
that the main site of inflammation
may be the peripheral alveoli.

In conclusion, we report a case of
severe COVID-19 pneumonia that
was diagnosed correctly on the basis
of typical chest CT findings and other
clinical features, with a favorable
outcome. Our findings suggest that
ciclesonide inhalant may improve
the respiratory status in severe
COVID-19 pneumonia and is worthy
of further study in clinical trials.
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