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Abstract

A 67-year-old woman was admitted to our hospital because of frequent
asthma attacks and refractory chronic rhinosinusitis. She was diagnosed
with allergic bronchopulmonary aspergillosis (ABPA) concomitant with
eosinophilic chronic rhinosinusitis (ECRS) on the basis of peripheral blood
eosinophilia, precipitating antibodies against Aspergillus fumigatus, elevated
total serum IgE, pulmonary infiltration, central bronchiectasis, mucoid
impaction, and bilateral rhinosinusitis with nasal polyps, which showed
remarkable eosinophil accumulation histologically, especially in the ethmoid
sinuses. Treatment with mepolizumab, 100 mg every 4 weeks, was initiated
for both the ABPA and ECRS. Consistent with the decrease in the periph-
eral eosinophil count, the asthma and rhinosinusitis symptoms were drasti-
cally ameliorated. Not only her airway symptoms but also her exercise
tolerance and pulmonary function test results remarkably improved.
Mepolizumab therapy enhanced the quality of life for this patient with
intractable ABPA and ECRS.

Introduction

Allergic bronchopulmonary aspergillosis (ABPA) is an
eosinophilic pulmonary disorder resulting from a
hypersensitivity reaction to Aspergillus fumigatus.
ABPA is characterized by bronchial asthma, peripheral
eosinophilia, elevated levels of serum IgE, pulmonary
infiltration, central bronchiectasis, and mucoid impac-
tion. Because ABPA is usually progressive and seldom
remits completely, patients require long-term treatment
with corticosteroids and antifungal agents, potentially
leading to various adverse events.

Eosinophilic chronic rhinosinusitis (ECRS) is a refrac-
tory chronic rhinosinusitis associated with bilateral nasal
polyps, predominantly in the ethmoid sinuses, and blood
eosinophilia [1]. Despite medical and surgical treatment,
ECRS tends to recur.

We describe a case of ABPA concomitant with histologi-
cally confirmed ECRS that was successfully treated with

mepolizumab, a recombinant anti-interleukin-5 (IL-5)
antibody.

Case Report

A 67-year-old woman was admitted to our hospital
because of poorly controlled severe asthma and chronic
rhinosinusitis with nasal polyps. She was diagnosed with
asthma and chronic rhinosinusitis 20 years earlier. Since
then, her asthma control gradually deteriorated. Sinus
surgery, which showed that 90% of the accumulated
inflammatory cells were eosinophils, provided only tran-
sient improvement. In the last 3 years, she experienced
continuous nasal congestion, loss of smell, airway mucus
production, frequent asthma attacks, and dyspnoea on
exertion. She required an emergent admission due to
asthma exacerbation or airway infection three or four
times a year despite treatment with high doses of
inhaled corticosteroids and long-acting beta-agonists, oral
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leukotriene receptor antagonists, theophylline, and sys-
temic corticosteroids.

On admission, she had peripheral blood eosinophilia,
precipitating antibodies against A. fumigatus, and elevated
total serum IgE. Chest and head computed tomography
demonstrated pulmonary infiltration, central bronchiecta-
sis, diffuse distributed centrilobular small nodules, and
mucoid impaction (Fig. 1A, 1B), as well as bilateral
rhinosinusitis with nasal polyps, especially in the ethmoid
sinuses (Fig. 2A). Sputum cytology and culture demon-
strated numerous eosinophils and Charcot–Leyden crystals
but no pathogen. On the basis of the history of illness, lab-
oratory findings, and chest and head image findings, she
was diagnosed with ABPA. She was also diagnosed with
ECRS according to the definition proposed by the Japanese
Epidemiological Survey of Refractory Eosinophilic Chronic
Rhinosinusitis (JESREC) study group.

Treatment with mepolizumab (100 mg subcutaneously
every 4 weeks) was initiated. Two weeks after the initial
mepolizumab administration, her peripheral blood eosino-
phil count decreased from 1163 to 121/μL, and her serum
IgE levels decreased from 3163 to 2863 IU/mL. Along with
normalization of the peripheral blood eosinophilia, the
patient’s airway symptoms, including nasal discharge,

nasal obstruction, wheezing, and dyspnoea on exertion,
were remarkably improved. Her exercise tolerance also
improved, and her 6-min walk distance increased from
120 to 390 m. Twelve months after starting mepolizumab
therapy, the forced expiratory volume in the 1-s (FEV1)
and FEV1/forced vital capacity (FVC) ratio increased from
0.77 L and 50.0% to 1.76 L and 81.5%, respectively, and
simultaneous computed tomography of the chest and head
showed remarkable amelioration of the pulmonary infiltra-
tion, diffuse distributed centrilobular small nodules,
mucoid impaction (Fig. 1C, D), and sinusitis (Fig. 2B). At
20 months after initiating the mepolizumab treatment, she
had experienced no ABPA exacerbation and no adverse
events. Before mepolizumab therapy, oral prednisolone
5 mg/day on average was needed, but she currently takes
no systemic corticosteroids.

Discussion

We report a case of ABPA with refractory ECRS that was suc-
cessfully treated with mepolizumab. Mepolizumab exhibited
excellent clinical effects for both ABPA and ECRS immedi-
ately following administration, as well as long-term disease
control and safety. The decrease in peripheral eosinophilia

Figure 1. Chest high-resolution computed tomography before (A, B) and 12 months after (C, D) mepolizumab administration. Panels A and B show
remarkable pulmonary infiltration, bronchiectasis, centrilobular small nodules, and mucoid impaction (arrow). Panels C and D show improvement of
these findings and disappearance of the mucoid impaction.
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was associated with the improvement of her sinusitis- and
asthma-induced nasal and respiratory symptoms, pulmo-
nary function, and exercise tolerance.

Several recent studies reported that IL-5 signalling block-
ade had significant clinical effects on ABPA [2]. IL-5 is
essential for eosinophil maturation and proliferation in the
bone marrow and is important for prolonging eosinophil
survival in the peripheral blood and tissue. Mucus plugging,
which is included in Rosenberg and Patterson’s criteria for
ABPA, is a major pathological component and a character-
istic feature of ABPA. Ueki et al. demonstrated that eosino-
phil extracellular DNA trap cell death (EETosis), which is
characterized by the release of filamentous chromatin struc-
tures upon cell death, plays an essential role in eosinophil-
associated diseases [3], and Omokawa et al. recently
described the existence of EETosis in bronchial secretions
from patients with ABPA [4]. The excellent clinical
effects of mepolizumab on ABPA suggest the importance
of EETosis in ABPA. In our case, over 20 months of
mepolizumab therapy resulted in excellent disease control
with no side effects. The long-term standard treatment of
ABPA, which includes a combination of systemic cortico-
steroids and antifungal agents, often causes serious
adverse effects. Thus, mepolizumab could be an alterna-
tive treatment choice for ABPA.

ECRS is an inflammatory disorder of the nose and
paranasal sinuses. As in our case, post-nasal drip is a
major factor affecting the poor asthma control, and
appropriate and effective treatment of the rhinosinusitis
is very important for preventing asthma exacerbation.
EETosis has an important role in ECRS, as well as other
eosinophilic disorders [3]. Anti-IL-5 monoclonal anti-
body treatment significantly improves chronic
rhinosinusitis with nasal polyps and eosinophilic
inflammation [5]. Of note, this previous study [5] used
750 mg of intravenous mepolizumab for the treatment

of nasal polyp, and here, we have shown the efficacy of
a much lower dose of 100 mg mepolizumab subcutane-
ously. Marked eosinophilic inflammation of the nasal
polyps, diagnosed as ECRS according to the definition
proposed by the JESREC study group, was confirmed
histologically. This is the first report of histologically
confirmed ECRS and ABPA successfully treated with
mepolizumab.

In conclusion, we report a case of ABPA complicated by
ECRS that was effectively treated with an IL-5 signalling
blockade. This result suggests the importance of eosino-
philic inflammation and EETosis in the pathology
of ABPA.

Disclosure Statement

Appropriate written informed consent was obtained for
publication of this case report and accompanying images.
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Figure 2. Computed tomography of the ethmoid sinuses before (A) and 12 months after (B) mepolizumab administration. Panel A shows inflamma-
tory opacification of the ethmoid sinuses, and panel B shows improvement of the findings.
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