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Abstract:

We herein report a case of refractory chronic eosinophilic pneumonia (CEP) complicated with uncontrolled
bronchial asthma, in which remission was successfully induced with single dose of benralizumab, a monoclo-
nal antibody against the alpha-chain of the interleukin-5 receptor. Resolution of the patient’s symptoms and
consolidation on chest X-ray were observed at 2 weeks and lasted for 8 weeks after the administration of
benralizumab. Benralizumab would be a novel alternative choice of treatment for CEP patients who are at

risk of potential toxicity due to long-term corticosteroid therapy.
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Introduction

Chronic eosinophilic pneumonia (CEP), which was first
described as a distinct entity by Carrington et al. (1), is de-
fined as an idiopathic condition characterized by the infiltra-
tion of eosinophils in the interstitium and alveoli of the
lung (2). The mainstay of treatment is systemic corticoster-
oids, with usual doses of prednisone ranging from 20 to 60
mg/day (3), which leads to drastic improvement. Although
there is no consensus on the optimal duration of therapy,
Marchand et al. recommended at least 6 months based on a
retrospective analysis (4). Because of the long-term detri-
mental effects of prolonged systemic glucocorticoid therapy,
dose reduction is essential, despite a high rate of relapse.
Recent advances in understanding eosinophil biology and
drug design have enabled the targeting of interleukin (IL) -5
or IL-5 receptor ¢ in the treatment of eosinophilic respira-
tory disorders. The efficacy and safety in of benralizumab -
a monoclonal antibody against IL-5 receptor o~ through the
elimination of eosinophils by an antibody-dependent cellular
cytotoxic effect have been demonstrated in severe asthma
patients with elevated eosinophil levels (5, 6). In the present
report, we describe a case of refractory CEP complicated
with uncontrolled bronchial asthma, in which remission was

successfully induced with a single dose of benralizumab
without the use of corticosteroids.

Case Report

A 58-year-old woman was evaluated during a routine
follow-up visit. Her notable medical history included step 5
bronchial asthma, which had been diagnosed 18 years previ-
ously, eosinophilic otitis media and refractory CEP. The di-
agnosis of CEP had been pathologically confirmed two
years previously by transbronchial lung biopsy together with
clinical symptoms, peripheral blood eosinophilia (up to
14.2%), and peripheral patchy ground glass opacities on
chest radiography, which promptly responded to systemic
glucocorticoid therapy. At the time of the initial diagnosis of
CEP, bronchoalveolar lavage could not be performed due to
her unstable respiratory status. A screening panel for allergic
bronchopulmonary  aspergillosis ( ABPA) (including
Aspergillus-specific IgE and Aspergillus fumigatus serum
precipitins) was negative. Furthermore, bronchial washing
culture yielded no bacteria or fungus. Antineutrophil cyto-
plasmic antibodies were also negative without any signs or
symptoms compatible with vasculitis. She had experienced
three exacerbations of asthma and CEP in the last year, with
the third exacerbation occurring two months previously. All
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Figure 1.

A chest radiograph (A) and computed tomography scan (B) obtained prior to the admin-

istration of benralizumab demonstrated consolidation of the right lower lobe.

three of these exacerbations were successfully treated with a
5-day course of oral prednisone (20 mg/day). Her eosino-
philic otitis media was treated with oral betamethasone-d-
chlorpheniramine maleate as-needed. She did not take daily
prednisone and her medications included the use of a com-
bination inhaler with fluticasone (500 pg) and salmeterol (50
pg), twice daily, a salbutamol metered-dose inhaler (as-
needed), and montelukast.

On examination, she reported breathlessness; however, a
pulmonary examination revealed no wheezing or crackles.
Her oxygen saturation on ambient air was 96% and her
other vital signs were normal. Chest radiography revealed
right lower lobe infiltration (Fig. 1A), and chest CT showed
consolidation of the right lower lobe (Fig. 1B). A laboratory
analysis revealed eosinophilia (white blood cell count,
6,910/uL with 1,112/uL) and elevated immunoglobulin E
(IgE, 866 IU/mL). A pulmonary function test demonstrated
low levels of forced expiratory volume in one second (FEV
1) and FEV1/forced vital capacity (FVC). The other findings
are shown in Table. Based on the clinical manifestations,
laboratory data, pulmonary function test results, and radio-
graphic findings, we considered that the patient’s condition
was due to an exacerbation of CEP. As her asthma had been
also uncontrolled, even with multiple drugs, and frequently
required the high-dose administration of systemic glucocorti-
coids and there was concern of an exacerbation of asthma,
we administered 30 mg of benralizumab subcutaneously
without systemic corticosteroid therapy. On re-evaluation at
two weeks, she reported gradual resolution of her dyspnea,
as well as the symptoms associated with eosinophilic otitis
media. The consolidation on chest radiography had appar-
ently disappeared (Fig. 2) and the laboratory data showed
the complete depletion of the eosinophil count (white blood
cell count, 3,370/uL with 0O/uL). Although a pulmonary
function test showed no significant changes in FEVI or
FEV1/FVC (Table), her fractional exhaled nitric oxide level
had improved (102 ppb to 86 ppb). She refused a scheduled
second administration of benralizumab at 4 weeks due to
her financial situation. On a follow-up visit at 8 weeks after
treatment, chest radiography remained clear and laboratory

data showed a slightly elevated peripheral eosinophil count
(white blood cell count, 3,320/uL with 10/uL). She reported
no clinical symptoms and was otherwise normal in a physi-
cal examination. At 16 weeks after administration, her
eosinophilic otitis media deteriorated without any respiratory
symptoms. Laboratory data showed an elevated eosinophil
count (white blood cell count, 5,310/uL. with 998/uL), which
might suggest tentative response on benralizumab.

Discussion

Given the significant toxicity associated with long-term
corticosteroid use (7), alternative therapies have been ex-
plored to minimize avoidable potential side effects in the
management of CEP. Indeed, several biologic agents, such
as omalizumab (8), mepolizumab (9, 10), and dupi-
lumab (11), have already been shown to have clinical bene-
fits in the treatment of sporadic CEP. In this article, we re-
ported a notable case of refractory bronchial asthma compli-
cated with CEP, in which remission was successfully in-
duced with a single dose of subcutaneous benralizumab (30
mg) without the use of systemic corticosteroids. To our
knowledge, this is the first case of CEP to be treated with
benralizumab. Recent studies have reported that IL-5 re-
leased by both T helper 2 and group 2 innate lymphoid cells
significantly contributes to the airway eosinophilopoietic
processes (12, 13). Much of the pathogenesis of CEP re-
mains unknown, however, it could be argued that IL-5-
mediated eosinophil recruitment in the alveoli plays an im-
portant role in the development of CEP. Benralizumab is
therefore a reasonable therapy for patients with CEP to the
point that it neutralizes the function of IL-5 by binding the
alpha subunit of the IL-5 receptor and induces apoptosis of
eosinophils via antibody-dependent cell-mediated cytotoxic-
ity (5). This biologic agent also reportedly produced a re-
duction in the peripheral blood and mucosa/submucosa
eosinophil levels after the intravenous administration of a
single dose, which lasted at least 8 weeks at doses of 0.03
to 0.1 mg/kg and at least 12 weeks at doses of 0.3 to 3 mg/
kg (14, 15). In the present case, the resolution of the pa-
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Table. Laboratory Data and Pulmonary Function Test.

Day 1 2weeks 8 weeks 16 weeks

Haematology and biochemistry

WBC 6,910 3,370 3,320 5,310 /uL
Neutrophils 59.4 58.8 54.2 52.5 %
Lymphocytes 19.4 34.4 38 23 %
Monocyte 4.5 6.8 7.2 4.9 %
Eosinophils 16.1 0 0.3 18.8 %
Basophils 0.6 0 0.3 0.8 %

RBC 437x10* 420x10*  397x10* 427x10* /uL

Hemoglobin 12.8 12.5 11.8 12.7 g/dL

MCV 89.7 89.5 92.7 91.6 fL

Platelet 26.9%x10* 25.6x10*  20.1x10*  23.7x10* /uL

Total protein 7.3 7.6 7.0 7.2 g/dL

Albumin 4.4 4.5 39 4.1 g/dL.

AST 31 32 27 27 UL

ALT 18 21 19 20 U/L

LDH 207 202 187 196 U/L

ALP 266 286 235 247 U/L

y-GTP 18 16 16 17 U/L

BUN 16 18.1 194 15.8 mg/dL

Creatinine 0.52 0.53 0.59 0.59 mg/dL

Na 145 143 143 141 mEq/L

K 4.6 4.7 4.2 4.2 mEq/L

Cl 106 108 108 106 mEq/L

CRP 0.22 0.05 0.04 0.13 mg/dL

KL-6 275 289 270 275 U/mL

SP-D 128.3 96.6 105 90.6 ng/mL

IgE 866 774 735 856.6 U/mL

Pulmonary function test

FvC 2.6 2.72 L

FEV1 1.58 1.59 L

FEV1/FVC 60.8 58.5 %

FENO 102 86 ppb

WBC: white blood cell, RBC: red blood cell, MCV: mean corpuscular volume, AST:
aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydroge-
nase, ALP: alkaline phosphatase, y-GTP: y-glutamyltranspeptidase, BUN: blood urea
nitrogen, SP-D: surfactant protein D, FVC: forced vital capacity, FEV1: forced expira-

tory volume in one second, FENO: fractional exhaled nitric oxide

tient’s symptoms and consolidation on chest X-ray were ob-
served at 2 weeks and the effects lasted for at least 8 weeks.
Although we could not repeat the administration of benrali-
zumab in this case, maintenance use might be a novel alter-
native option for the management of CEP.

In conclusion, benralizumab might be an alternative treat-
ment option for patients with CEP who have steroid-
sensitive comorbidities or steroid-induced complications.
Further studies in more patients are needed to confirm its ef-
fectiveness.
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