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ARTICLE INFO ABSTRACT

Keywords: Chronic eosinophilic pneumonia (CEP) is an eosinophilic inflammatory disease of unknown etiology, and oral
Chronic eosinophilic pneumonia corticosteroid (OCS) is commonly used for its treatment. Approximately half of CEP cases relapse secondary to
Cryobiopsy

reduction or termination of OCS. A 43-year-old woman visited our hospital because of a chronic cough and
abnormal chest X-ray findings. She was diagnosed with CEP because of marked eosinophilia, as well as eosin-
ophilic infiltrates in cryobiopsy samples. After initiation of OCS treatment, her symptoms disappeared with a
decrease in peripheral blood eosinophil counts and the amelioration of abnormal infiltrative shadows on chest X-
ray. However, symptoms reappeared after OCS termination, including a recurrence of eosinophilia and
appearance of fresh abnormal shadows on chest X-ray. Because she refused readministration of OCS because of
side effects such as appetite enhancement and moon face in last treatment course, we administered her a single
dose of benralizumab. Her symptoms and peripheral eosinophil counts were markedly ameliorated 1 week after
benralizumab administration. The marked amelioration in abnormal shadows on chest X-ray were maintained 2
weeks after benralizumab administration. She had no relapse of CEP for almost 6 months after benralizumab
administration. Our experience with this case suggests that a single dose of benralizumab may be a treatment
option for relapsed CEP cases or those with side effects of long-term OCS therapy.

Interleukin-5 receptor a monoclonal antibody
Oral corticosteroid
Side effects

1. Introduction

Chronic eosinophilic pneumonia (CEP) is an inflammatory disease
characterized by the appearance of pulmonary eosinophilic infiltrates
[1] that permeate the lungs, causing cough, fever, and dyspnea [2]. Oral
corticosteroid (OCS) is commonly used to treat CEP, and patients usually
show a good response to the treatment [3]. However, CEP recurs during
steroid dose reduction or termination in approximately 50% cases [3].
Many such cases require long-term OCS administration, but the side
effects of long-term OCS administration, such as osteoporosis, moon
face, and increase of infections may become problematic in them [4].
Therefore, new treatments are needed for cases in which use of systemic
OCS is challenging or in which there is treatment resistance.

Here we report a case of relapsed CEP in which a single dose of
benralizumab achieved successful remission.

2. Case report

A 43-year-old woman visited our hospital because of a chronic cough
and abnormal chest X-ray findings. She had a history of smoking 10
cigarettes a day, but did had no history of lung disease (including
bronchial asthma). Laboratory data showed an elevated white blood cell
count (17,080/pL) with marked eosinophilia (7420/pL), without
elevation of proteinase 3 antineutrophil cytoplasmic antibody (PR-3
ANCA), myeloperoxidase antineutrophil cytoplasmic antibody (MPO-
ANCA), or Krebs von den Lungen-6 (KL-6). The C-reactive protein level
was slightly elevated (3.04 mg/dL) and chest X-ray showed infiltrative
shadows in the upper lung fields bilaterally (Fig. 1A). Chest computed
tomography (CT) showed consolidation and ground-glass opacity (GGO)
in bilateral upper lobes (Fig. 1B). Fiberoptic bronchoscopy did not reveal
any abnormal findings in the bronchial lumen. The pathological

Abbreviations: ADCC, antibody-dependent cell-mediated cytotoxicity; CEP, chronic eosinophilic pneumonia; CT, computed tomography; GGO, ground-glass

opacity; IL-5, interleukin 5; OCS, oral corticosteroid.
* Corresponding author.
E-mail address: izumo_takehiro@med.jrc.or.jp (T. Izumo).

https://doi.org/10.1016/j.rmcr.2020.101062

Received 5 March 2020; Received in revised form 18 April 2020; Accepted 19 April 2020

Available online 22 April 2020
2213-0071/© 2020 The Authors.

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Published by Elsevier Ltd.

This is an open access article under the CC BY-NC-ND license


mailto:izumo_takehiro@med.jrc.or.jp
www.sciencedirect.com/science/journal/22130071
https://http://www.elsevier.com/locate/rmcr
https://doi.org/10.1016/j.rmcr.2020.101062
https://doi.org/10.1016/j.rmcr.2020.101062
https://doi.org/10.1016/j.rmcr.2020.101062
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rmcr.2020.101062&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

T. Izumo et al.

examination of bronchial cryobiopsy specimens obtained from the right
B3a (Fig. 1C) showed high levels of eosinophil infiltration in the alveolar
space (Fig. 1D). She was diagnosed with CEP on the basis of eosinophilic
infiltration in cryobiopsy specimens, along with marked peripheral
eosinophilia, infiltrative shadows on chest X-ray and CT, and negative
findings for other causes of cough and pulmonary infiltrates. Treatment
with prednisolone 30 mg/d (0.5 mg/kg/d) was started and the dose was
gradually tapered. She responded to the treatment and her symptoms
disappeared with a decrease in peripheral blood eosinophil counts
(Fig. 2), along with an amelioration of abnormal shadows on chest X-
ray. She had quit smoking after steroid treatment. However, her symp-
toms worsened after prednisolone termination, and her peripheral
eosinophil counts rebounded (Fig. 2). Fresh abnormal infiltrative
shadows appeared in the right upper lung field (Fig. 3A). She was sub-
sequently diagnosed with a CEP relapse and was offered prednisolone
readministration; however, she refused same because of the side effects
such as appetite enhancement and moon face of the first course of OCP.
A single dose of benralizumab 30 mg was subsequently administered as
an alternative. One week after administration of benralizumab, her
symptoms almost disappeared completely and the peripheral eosinophil
count became zero. Abnormal infiltrates in the right upper lung field
also ameliorated on chest X-ray (Fig. 3B). Abnormal infiltrates in the
right upper lung field were markedly ameliorated on chest X-ray 2 weeks
after benralizumab administration (Fig. 3C). Marked ameliorations in
the abnormal findings on chest X-ray and CT were sustained even 1
month afterward (Fig. 3D and E). At the time of drafting of the case
report almost 6 months after benralizumab administration, the patient
has not shown CEP relapse and remains asymptomatic (Fig. 3F).

3. Discussion

To our knowledge, this is the first case report on the rapid and sus-
tained effects of a single dose of benralizumab on CEP. CEP symptoms,
blood eosinophil counts, and abnormal chest X-ray findings were un-
expectedly ameliorated with just a single dose of benralizumab. More-
over, these effects lasted until our last follow-up, which was
approximately 6 months after benralizumab administration.

Benralizumab is a humanized fucosylated monoclonal antibody that
targets the interleukin 5 (IL-5) o receptor [5]. In contrast to anti-IL-5
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monoclonal antibodies, benralizumab exerts its effect by inducing a
direct, rapid, and nearly complete depletion of peripheral blood eosin-
ophils through enhanced antibody-dependent cell-mediated cytotoxicity
(ADCCQ). This is an apoptotic process of eosinophil elimination involving
natural killer cells (Pharm 2016). We have previously reported a case of
lung cancer with severe eosinophilic asthma [6] in which benralizumab
showed a rapid clinical effect as well as marked decrease in eosinophils
in the pathological examination of lung tissue specimens. In the current
case, it is considered that the symptoms and abnormal chest X-ray
findings were ameliorated by the rapid removal of eosinophils from the
bronchi and lung tissue after benralizumab administration. The
ADCC-mediated eosinophil removal effect caused by benralizumab must
have also contributed to the amelioration of CEP symptoms.

Previous studies have reported a reduction in the peripheral blood
eosinophil levels after single dose of benralizumab; the effect lasted for
at least 8 weeks at doses of 0.03-0.1 mg/kg and for at least 12 weeks at
doses of 0.3-3 mg/kg [7,8]. There is also a report that blood eosinophil
counts were approximately zero for approximately 5 months following a
single dose of benralizumab [9]. These long-term effects of benralizu-
mab might be related to the effectiveness in our case.

CEP is an inflammatory disease characterized by eosinophilic infil-
tration in the lung of unknown etiology. Therefore, the cause of CEP is a
very difficult problem. Resent several studies reported that chronic
accumulation of eosinophils in the alveolar space induced by IL-5 was
suggested to play a major role in the development of CEP. The patho-
genesis of CEP remains unknown, however, it might be discussed that IL-
5- mediated eosinophil recruitment in the alveoli plays an important
role in the CEP [10,11].

In conclusion, we described the rapid and sustained reduction of
eosinophils in the lung and airway tissues after a single dose of benra-
lizumab along with the amelioration of clinical findings in a patient with
relapsed CEP. It is not known if the effects will last for over 6 months.
Our experience suggests that a single dose of benralizumab may be a
treatment option in cases of CEP relapse or in cases where serious
adverse effects of OCS. Further prospective studies are needed to eval-
uate the effectiveness of benralizumab for CEP.

Fig. 1. Findings of chest images and pathology on
first admission.

(A) Chest X-ray showed infiltrative shadows in the
bilateral upper lung fields.

(B) Chest computed tomography (CT) showed
consolidation and ground-glass opacity (GGO) in
bilateral upper lobes.

(C) Bronchial cryobiopsy through fiberoptic bron-
choscopy was performed in right B3a.

(D) Pathological specimen of cryobiopsy showed
increased eosinophil infiltration in the alveolar space.
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Fig. 2. Treatment and clinical course. The patient responded to prednisolone, and her peripheral blood eosinophil counts decreased. Peripheral eosinophil counts
increased after prednisolone termination. After a single dose of benralizumab, her symptoms disappeared and the peripheral eosinophil count was zero.
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Fig. 3. Findings of chest images after a single dose of benralizumab for relapsed chronic eosinophilic pneumonia (CEP).

(A) Chest X-ray showed a relapse of infiltrative shadows in the right upper lung field.

(B) Abnormal infiltrates in the right upper lung field on chest X-ray showed ameliorations 1 week after administration of benralizumab.

(C) Abnormal infiltrates in the right upper lung field on chest X-ray continued to show marked ameliorations 2 weeks after administration of benralizumab.
(D) Chest X-ray shadow continued to be markedly ameliorated 1 month afterward.

(E) Chest CT showed only slight ground-glass opacity (GGO) 1 month after benralizumab administration.

(F) Chest X-ray showed no abnormal shadows at almost 6 months after benralizumab administration.
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