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Case report 

A case of allergic bronchopulmonary aspergillosis with marked peripheral 
blood eosinophilia successfully treated with benralizumab 
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A B S T R A C T   

We herein report a case of allergic bronchopulmonary aspergillosis (ABPA) with marked eosinophilia and high 
attenuation mucus (HAM) on chest computed tomography (CT), which demonstrated a rapid and remarkable 
improvement with benralizumab treatment. A 67-year-old Japanese woman, who was diagnosed with asthma at 
the age of 64 years, was admitted with dyspnea. Her blood test results showed marked eosinophilia (peripheral 
blood eosinophil count 24403/μL) and elevated serum IgE levels. Chest CT also revealed ground-glass opacity. 
Sputum cytology detected filamentous fungi, suggesting an infection with Aspergillus spp. Based on these findings, 
ABPA was diagnosed. Following systemic corticosteroid treatment, her respiratory symptoms and chest radi
ography findings showed improvements. However, with the gradual tapering and eventual discontinuance of the 
corticosteroid therapy, a concomitant increase in the peripheral blood eosinophils and a recurrence of the clinical 
symptoms, was observed. In addition, her pulmonary function decreased and chest CT revealed worsened 
bronchial mucus plugs. To control the asthma with ABPA exacerbation, benralizumab was administered. 
Following treatment with benralizumab, the patient’s asthmatic symptoms improved, together with a decrease in 
her peripheral eosinophil count. Mucus plugs were no longer visible on chest CT. Pulmonary function test result 
also showed a remarkable improvement. There was no relapse of dyspnea and no reappearance of the mucus 
plugs. This case suggests that benralizumab may be a suitable treatment option for patients with ABPA with 
marked eosinophilia and HAM on chest CT.   

1. Introduction 

Allergic bronchopulmonary aspergillosis (ABPA) is an eosinophilic 
pulmonary disorder caused by a hypersensitivity reaction to a fungal 
species known as Aspergillus fumigatus. It characteristically presents with 
uncontrolled bronchial asthma, eosinophilia, elevated serum IgE levels, 
and radiological findings such as central bronchiectasis and mucus 
plugging [1]. The mainstream and most effective therapeutic options for 
ABPA include systemic glucocorticoids and antifungal agents; however, 
patients usually experience exacerbations after these treatments. 
Furthermore, long-term systemic glucocorticoid use, which is necessary 
for patients with refractory ABPA, may cause serious adverse effects 
including infections and osteoporosis and so on [2]. Since a systemic 
corticosteroid-sparing agent is required, recent case reports and several 
studies have shown the efficacy of Th2 inflammatory cascade inhibitors, 

such as omalizumab, mepolizumab, and benralizumab, for the treatment 
of ABPA. A biological response prediction is necessary to identify a 
suitable biologic treatment for refractory ABPA. Here, we report a case 
of ABPA with marked eosinophilia and high attenuation mucus (HAM) 
on computed tomography (CT), which demonstrated rapid and 
remarkable improvement with benralizumab treatment. 

2. Case report 

A 67-year-old Japanese woman diagnosed with asthma at the age of 
64 years, was given prednisolone (the initial dose was 0.5 mg/kg) for 6 
months to treat eosinophilic pneumonia. The prednisolone dose was 
reduced and eventually discontinued, while a combination of high-dose 
inhaled corticosteroids (ICS) and long-acting β-agonists constituted the 
subsequent treatment. However, she experienced frequent asthma 
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attacks. One year after terminating prednisolone administration, she 
was admitted to our hospital with productive cough and dyspnea. Upon 
admission, she was tachypneic with oxygen saturation of 93% with an 
oxygen nasal cannula delivering 2 L/min. Her blood test results were as 
follows: white blood cell count of 32,800/μL with marked eosinophilia 
(peripheral blood eosinophil count 24403/μL), total serum IgE level of 
1146 IU/mL and negative MPO-ANCA and PR3-ANCA results. Chest 
radiography and CT revealed ground-glass opacity in the upper lobes of 
the bilateral lungs and HAM in the right lower and left upper lobe (right 
mucus; CT values of 94 Hounsfield units, left mucus; CT values of 88 
Hounsfield units) (Fig. 1A and B). Serological test results for Aspergillus- 
specific IgE and those for antibodies against A. fumigatus were negative 
and specific IgE antibodies for other fungus were also negative. 
Although the result of sputum culture obtained by bronchoscopy did not 
reveal other fungi other than Candida albicans which is not pathogenetic, 
sputum cytology detected filamentous fungi, suggesting Aspergillus spp. 
(Fig. 1C). Based on these findings, she was diagnosed with probable 
ABPA, despite not fulfilling the International Society for Human and 
Animal Mycology (ISHAM) criteria. Systemic corticosteroids (0.5mg/ 
kg) and leukotriene receptor antagonists were administered. Three 
months later, the patient’s respiratory symptoms and chest radiography 
findings showed improvements (Table 1). As the corticosteroids were 
gradually tapered and discontinued, clinical symptoms recurred 
concomitantly with an increase in peripheral blood eosinophils (pe
ripheral blood eosinophil count 3942/μL) (Table 1). In addition, chest 
radiography and CT revealed worsened bronchial mucus plugs and 
atelectasis in the lingular segment of the left lung (Fig. 2A and B). Even 
though long-acting muscarinic antagonists were added, and the ICS dose 
was increased, the symptoms did not improve, and she had poor 

Fig. 1. Chest imaging appearance and 
sputum cytology at the time of diagnosis. 
(A) Chest radiography on admission showing 
ground-glass attenuation in bilateral lung 
fields. 
(B) Chest CT revealing ground-glass attenu
ation in bilateral upper lobe areas and cen
tral bronchiectasis with high-attenuation 
mucus (HAM) (allow) in the left lung. 
(C) Sputum cytology showing some fila
mentous fungi, which were suspected to be 
Aspergillus spp. (Papanicolaou staining ×

200).   

Table 1 
The patient’s clinical course.   

Pre- 
treatmentwith 
prednisolone 

Post-treatment 
with 
prednisolone 
(after 3 
months) 

Pre-treatment 
with 
benralizumab 

Post-treatment 
with 
benralizumab 
(after 3 
months) 

WBC 
(/μl) 

32800 14300 10800 6100 

Eosino 
(/μl) 

24403 14.3 3942 0 

IgE (IU/ 
ml) 

1146 258 469 522 

FeNO 
(ppb) 

– – 28 14 

FEV1 
(ml) 
(% 
FEV1 
(%)) 

– – 1200(66.2) 1970(108.9) 

ACT 13 24 18 24 
SpO2 

(%) 
93(nasal 
cannula 2L/ 
min) 

97(Room air) 94(Room air) 97(Room air) 

WBC: white blood cell, Eosino: eosinophils cell count, FeNO: fractional exhaled 
nitric oxide. 
FEV1: forced expiratory volume in 1 s, %FEV1: percent predicted forced expi
ratory volume in 1 s. 
ACT: asthma control test. 
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pulmonary function (Table 1). Therefore, to control asthma with ABPA 
exacerbation, benralizumab (30 mg subcutaneously every 4 weeks for 
the first 3 doses and then 8 weeks afterward) was administered. After 2 
weeks of benralizumab treatment, her asthmatic symptoms immediately 
improved, concomitantly with a decrease in peripheral eosinophil count 
(0 cells/μL). After 2 months of benralizumab treatment, mucus plugs 
were no longer visible on chest radiography and CT (Fig. 2C and D). 
After 3 months of treatment, pulmonary function test results showed 
remarkable improvements; there was no dyspnea relapse and no reap
pearance of mucus plugs for 10 months. 

3. Discussion 

We describe a case of ABPA with marked eosinophilia that was 
successfully treated with benralizumab. The patient’s asthmatic symp
toms and bronchial mucus plugs rapidly improved, followed by a 
decrease in the peripheral blood eosinophil count. 

The Th2 inflammatory response along with IgE and eosinophils is 
considered as the pathogenesis of ABPA. Interleukin-5 (IL-5) is a cyto
kine mediator that induces eosinophil development, activation, and 
proliferation. Eosinophils are activated by IL-5 and form mucoid 

impactions that damage the bronchial wall. However, recent studies 
have shown the efficacy of Th2 inflammatory cascade inhibitors. Spe
cifically, omalizumab, (a monoclonal antibody against IgE), mepolizu
mab, (a monoclonal antibody against IL-5), and benralizumab, (an anti- 
IL-5 receptor alpha monoclonal antibody), are used for the treatment of 
ABPA as systemic glucocorticoid-sparing agents. A systematic review 
reported that omalizumab treatment used in ABPA patients resulted in a 
significant reduction in serum IgE levels, exacerbation rates, and steroid 
requirement, while it also improved pulmonary function [3]. Another 
review presented eight ABPA cases, treated successfully with mepoli
zumab. Mepolizumab improved pulmonary function, radiological find
ings, and quality of life [4]. Excluding our patient, only four cases have 
been described for the use of benralizumab [5–7]. Similar to our case, all 
patients who were treated with benralizumab showed a rapid 
improvement in respiratory symptoms, pulmonary function, and 
radiological findings within 4 months. 

Bronchial asthma shows marked heterogeneity in clinical aspects. 
Asthma can be divided into two different endotypes based on the degree 
of Th2 inflammation [8]. IgE and eosinophils play a pivotal role in Th2 
inflammation. Specifically, IgE is involved early in the inflammatory 
cascade, leading to allergic airway inflammation, while eosinophilia can 

Fig. 2. Chest imaging appearance before 
and after treatment with benralizumab. 
(A) Chest radiography before treatment with 
benralizumab showing ground-glass attenu
ation in the left lower lung field. 
(B) Chest CT before treatment with benrali
zumab showing high-attenuation mucus 
plugs in bilateral lungs (allow) and atelec
tasis in the lingular segment of the left lung. 
(C) Chest radiography 3 months after treat
ment with benralizumab, showing improve
ment in ground-glass attenuation in the left 
lower lung field. 
(D) Chest CT 3 months after treatment with 
benralizumab, showing high attenuation 
mucus plugs and atelectasis.   
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be considered as a consequence of the whole process [9]. An anti-IL-5 
strategy is often used for bronchial asthma patients with marked 
eosinophilia. As with bronchial asthma, the biological background 
should be considered for the treatment of individual ABPA patients as 
this could predict the patient’s likely response to treatment. A systematic 
review revealed baseline characteristics of ABPA patients treated with 
omalizumab. According to the review, the average of total IgE level was 
1901 IU/mL and the mean specific IgE concentration for A. fumigatus 
infection was 31.72 IU/mL, while the average eosinophil count was 
676/μL [3]. A recent case report described a patient with ABPA whose 
initial treatment with omalizumab was replaced with benralizumab. The 
prior oral corticosteroids affected omalizumab dosing according to the 
true IgE [6]. Similar to this case report, in our patient, the prior 
long-term oral corticosteroid treatment might have affected the test 
results of Aspergillus-specific IgE and precipitating antibodies against 
A. fumigatus. However, peripheral blood eosinophil count was incom
parably elevated (24403/μL), suggesting that eosinophils, responsible 
for bronchial wall damage and the final effector cells in Th2 inflam
mation, were definitely involved in the pathogenesis in our case. 
Therefore, we administered benralizumab to treat eosinophilia in a pa
tient with recurrent ABPA; her clinical symptoms, pulmonary function, 
and radiological findings were rapidly and remarkably improved. 

High-resolution chest CT in patients with ABPA often demonstrates 
bronchiectasis, mucoid impaction, tree-in-bud opacities, centrilobular 
nodules, mosaic attenuation, and pleuropulmonary fibrosis [10]. Pa
tients with central bronchiectasis sometimes present HAM. The occur
rence of HAM has been shown to affect approximately 20–41% of 
patients with ABPA [11,12]. Several studies have reported that the 
presence of HAM is associated with the severity and recurrence of ABPA 
[11,13]. Moreover, patients with HAM present higher peripheral blood 
eosinophil cell counts and higher rates of Aspergillus detection isolated in 
sputum, similarly to our case [13]. These findings indicate that the de
gree of eosinophilic inflammation might be correlated with mucus plug 
formation and the risk of relapse. Recent evidence highlights the 
eosinophil-derived cytolytic extracellular trap cell death (ETosis) in the 
formation of eosinophilic mucoid impaction, especially in ABPA. Acti
vated eosinophils can release extracellular chromatin to form DNA traps 
through ETosis [14]. Benralizumab is an IgG1κ mAb that targets the 
epitope of the α subunit of the IL-5 receptor on the eosinophil surface 
and inhibits IL-5-mediated cell proliferation [15]. In addition, benrali
zumab can activate NK cells and macrophages to induce 
antibody-dependent cytotoxicity (ADCC) against both eosinophils and 
basophils [16,17]. As a result, within 24 hours of the first dose of ben
ralizumab, the blood eosinophils were completely depleted, and sputum 
and tissues were almost completely depleted [18]. In fact, all ABPA 
patients (including our case) treated with benralizumab showed a rapid 
improvement of symptoms, and one patient demonstrated rapid clear
ance of mepolizumab-resistant bronchial mucus plugs. For the preven
tion of central bronchiectasis, it is important to control HAM as a point 
of treatment for recurrent ABPA. Benralizumab may be more effective 
through the regulation of eosinophilic inflammation in ABPA patients 
with marked eosinophilia and HAM. 

In this report, we described a case of an ABPA patient with recurrent 
exacerbation of asthmatic symptoms that were successfully treated with 
benralizumab. The degree of eosinophilia and the presence or absence of 
HAM might indicate which biologic drug is a suitable option for patients 
with ABPA. 
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