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A B S T R A C T

Allergic bronchopulmonary aspergillosis (ABPA) is an allergic reaction caused by the fungus As-
pergillus, and it is often treated with steroids or antifungal agents. However, long-term use of
these medications can lead to infections and drug interactions. We present the case of a 71-year-
old woman with ABPA who was diagnosed with hepatitis B and active hepatitis C, and sputum
analysis revealed the presence of bacteria. Oral steroids were initially administered, but the pa-
tient was switched to mepolizumab because of numerous infectious complications. The early in-
troduction of mepolizumab is effective in patients with ABPA complicated by infectious diseases.

1. Introduction
Allergic bronchopulmonary aspergillosis (ABPA) is a hypersensitivity reaction to the fungus Aspergillus, characterized by the onset

of bronchial asthma and increased levels of eosinophils in the blood [1]. The standard treatment for ABPA typically involves adminis-
tering systemic steroids and antifungal agents, both of which can elicit many undesirable side effects. Steroids have been known to ex-
acerbate pre-existing infections, whereas antifungal medications can interact with a wide range of other drugs [2–4]. As a result,
many patients find it challenging to sustain treatment and often experience relapse. In recent years, the use of biologics to treat ABPA,
without the need for systemic administration of steroids or antifungal agents, has been reported. Although there have been several re-
cent reports on the use of mepolizumab in ABPA [4–20], it remains uncertain whether the early introduction of this medication in
ABPA complicated by infection is effective in controlling the disease or exacerbating complications. We present a case study of the
early introduction of mepolizumab in a patient with ABPA complicated by infection.

2. Case report
An elderly female patient, 71 years of age, presented to our institution with a persistent, wet cough and an overall feeling of

malaise that had persisted for several weeks. Her medical history was notable for bronchial asthma, which had not been previously
treated, as well as surgical intervention and chemotherapy for rectal cancer and liver metastases. The patient had no history of smok-
ing or known allergies, and her occupation was food processing. She had no known contact with animals. A physical examination re-
vealed wheezing, and there was a history of expectoration of mucus plugs. There was no numbness or weakness in the limbs. Labora-
tory analysis revealed elevated levels of blood eosinophils (3724/μL) and elevated levels of serum total IgE antibodies (10,528 IU/
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mL). Aspergillus-specific IgE antibodies were later found to be present at 44.2 IU/μL. Aspergillus-specific IgG antibodies and Aspergillus
antigens were negative. Imaging studies, including chest radiography and computed tomography (CT) scans revealed infiltrating
shadows and frosted shadows in the right upper and left lower lung fields, as well as mucus plugs and central bronchiectasis. The spu-
tum culture was positive for Aspergillus fumigatus. Grocott's stain of the sputum mucus plug exhibited findings consistent with filamen-
tous fungi. Bronchoscopy revealed the absence of mucus plugs in the bronchial lumen. Based on these findings, the patient was diag-
nosed with ABPA (Table 1) [21]. Respiratory function tests revealed mixed ventilatory impairment with vital capacity (VC) of 1.64 L
(64.6%), forced expiratory volume in 1 second (FEV1) of 0.67 L (35.8%), forced vital capacity (FVC) of 1.4 L, and FEV1/FVC of
47.8%. The patient's exhaled NO concentration was 63 ppb. Blood tests were negative for hepatitis B surface antigen; positive for he-
patitis B core and surface antibodies, with undetectable levels of hepatitis B virus DNA; and positive for hepatitis C virus (HCV) anti-
body; and showed elevated levels of HCV RNA. Sputum cultures revealed the presence of Staphylococcus aureus (MRSA), Pseudomonas
aeruginosa, Candida albicans, and Mycobacterium intracellulare. The patient was found to have pre-existing hepatitis B infection, com-
plicated by active hepatitis C, and numerous infectious complications. The patient was admitted to the hospital on the second day af-
ter presentation, and a bronchoscopy was performed. The patient was started on procaterol inhalation to manage bronchial asthma
attacks and regular inhalation of budesonide, glycopyrronium, and formoterol. The patient was given “wait-and-see” treatment for
hepatitis B and hepatitis C due to the absence of fever and abnormal blood test results. The patient was started on prednisolone 20 mg
(0.5 mg/kg) for ABPA and quickly experienced an improvement in wheezing and coughing. However, due to the potential for compli-
cations from infection and potential interactions with other drugs, mepolizumab was introduced. Mepolizumab 100 mg/4 weeks was
introduced on day 21 of admission (Fig. 1). Prednisolone was gradually reduced and discontinued completely 4 months later. After
discontinuation of prednisolone, the patient had no airway symptoms, re-elevation of eosinophil counts, or worsening of FEV1. Chest
radiography and CT scans also showed no deterioration (Figs. 1 and 2, Fig. 3).

3. Discussion
The present case demonstrates the utility of mepolizumab in the management of patients with ABPA who present with concomi-

tant infections. In this case, the administration of mepolizumab significantly reduced the dosage of systemic steroids required, addi-
tionally preventing concurrent infections. Furthermore, mepolizumab effectively maintained optimal airway symptoms, blood
eosinophil counts, serum anti-IgE antibody levels, CT imaging results, and FEV1 in this patient.

Table 1
The present case met the new diagnostic criteria for ABPA. The present case met the criteria for allergic pulmonary mycosis because 6 criteria were met. In addi-
tion, sputum culture was positive for Aspergillus and for Aspergillus-specific IgE antibodies, leading to the diagnosis of ABPA.

Diagnostic criteria for ABPA Present case

1 Current or previous history of asthma or asthmatic symptoms ○
2 Peripheral blood eosinophilia (≥500 cells/mm3) ○
3 Elevated total serum IgE levels (≥417 IU/mL) ○
4 Immediate cutaneous hypersensitivity or specific IgE for filamentous fungi ○
5 Presence of precipitins or specific IgG for filamentous fungi
6 Filamentous fungal growth in sputum cultures or bronchial lavage fluid ○
7 Presence of fungal hyphae in bronchial mucus plugs
8 Central bronchiectasis on CT
9 Presence of mucus plugs in central bronchi, based on CT/bronchoscopy or mucus plug expectoration history ○
10 High attenuation mucus in the bronchi on CT

IgE, immunoglobulin E; IgG, immunoglobulin G; CT, computed tomography.

Fig. 1. The clinical course of the present case, including eosinophil count, blood total IgE antibody, FeNO, FEV1, PSL use, and mepolizumab use. After initiation of
PSL, eosinophil count, and FeNO decreased and FEV1 increased. After starting the mepolizumab combination, PSL was gradually reduced, but eosinophils remained
decreased and FEV1 remained increased. FeNO, fractional exhaled nitric oxide; FEV1, forced expiratory volume in 1 second; PSL, prednisolone.
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Fig. 2. Chest X-ray images of the patient. (A) At the time of the first presentation to our hospital; (B) 1 month after starting prednisolone; (C) 4 months after starting
prednisolone (prednisolone was discontinued); (D) 7 months after starting prednisolone (3 months after stopping prednisolone).

Fig. 3. Computed tomography images of the patient. (a) At the time of the first presentation to our hospital; (b) 3 days after starting prednisolone; (c) 10 months after
starting prednisolone (6 months after stopping prednisolone).

ABPA is an allergic disease traditionally treated with systemic steroids. However, patients with ABPA often relapse and require
prolonged steroid treatment [22]. In addition to steroids, antifungal agents may be used as a therapeutic option for recurrent cases of
ABPA [2]. Systemic steroids elicit many side effects and have been reported to exacerbate coexisting infections with prolonged use
[4]. Furthermore, interactions with antifungal agents may render some antimicrobial and antiviral agents ineffective.**3**

In the present case, the patient's disease was complicated by several other infections, including hepatitis B, hepatitis C, non-
tuberculous Mycobacterium (NTM), and colonization of Pseudomonas aeruginosa and MRSA. There is a concern that prolonged steroid
use could induce respiratory tract infection and increase the risk of hepatitis B reactivation. Furthermore, the concurrent use of anti-
fungal agents could render other antibacterial and antiviral drugs ineffective because of drug interactions.

In the present case, the severity of bronchial asthma was defined as moderate based on the patient's almost daily nocturnal cough-
ing and shortness of breath on exertion. In general, ABPA is difficult to control with standard therapy because of the long-term and
sustained exposure to Aspergillus. In addition, leukotriene receptor antagonists cannot be used for the same reasons as antifungal
agents. Concurrent use of leukotriene receptor antagonists may also render other antibacterial and antiviral drugs ineffective owing
to drug interactions. In general, mepolizumab is used only to control severe asthma. To control our patient's symptoms, we decided to
use a biologic; namely, mepolizumab, which is expected to be effective because the main etiology of ABPA involves elevated
eosinophil levels.

In recent years, several studies have reported the use of biologics in ABPA, which do not require systemic steroids or antifungal
agents [20,22–26]. However, omalizumab, a monoclonal anti-IgE antibody, is not suitable for patients with high serum anti-IgE anti-
body levels, as in the present case. Several reports have shown that mepolizumab (an anti-IL-5 monoclonal antibody), benralizumab
(an anti-IL-5Rα monoclonal antibody), and dupilumab (an anti-IL-4,13 monoclonal antibody) are effective in reducing eosinophilic
inflammation associated with ABPA [10,12,14,15]. Dupilumab was not used in our patient because the interval of injections was
short, once every 2 weeks, and the pain associated with the injections was judged to be an obstacle to continued treatment. There is
no clear distinction between mepolizumab and benralizumab; however, mepolizumab, which has been reported to be used more fre-
quently from a safety perspective, was selected in this case. Mepolizumab is a potent suppressor of eosinophilic inflammation and has
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Table 2
Reported cases of ABPA complicated by infection which were treated with mepolizumab.

Age
(yr)

Sex Infectious diseases Other treatments Steroid dose FEV1 (L) Image
change

Time from initial visit to
start of administration

Authors (report
year) [Ref]

43 F Cystic fibrosis, NTM ICS/LABA, OCS,
ITCZ, omalizumab

PSL
50mg⇨off

Stable Stable 11 years Boyle et al. (2021)
[6]

60 F NTM LTRA, OCS, ITCZ PSL
10mg⇨5mg

1.43⇨1.49 Improved 5 years Tsubouchi et al.
(2019) [4]

50 M MRSA arthritis, CKD OCS, ITCZ PSL
30mg⇨off

NA Improved 40 days Yanagihara et al.
(2020) [17]

63 F Cystic fibrosis, Pseudomonas
aeruginosa, and MRSA carriage

ICS/LABA, LTRA,
OCS

PSL 7.5mg⇨
5mg

Stable NA >5 years Zhang et al.
(2020) [19]

34 F Cystic fibrosis, Pseudomonas
aeruginosa, and MRSA carriage

ICS/LABA, LTRA,
OCS

PSL⇨off 1.2⇨2 NA >5 years Zhang et al.
(2020) [19]

24 F Cystic fibrosis, Pseudomonas
aeruginosa, and MRSA carriage

ICS/LABA, LTRA,
OCS

PSL
20mg⇨5mg

1.5⇨2 NA 1 year Zhang et al.
(2020) [19]

71 F NTM, hepatitis B, Pseudomonas
aeruginosa, and MRSA carriage

ICS/LABA/LAMA,
OCS

PSL
20mg⇨off

0.67⇨1.7 Improved 21 days Present case

NTM, non-tuberculous mycobacterial disease; CKD, chronic kidney disease; FEV1, forced expiratory volume in 1 second; ICS, inhaled corticosteroid; LABA, long-acting
β-agonists; LAMA, long-acting muscarinic antagonist; LTRA, leukotriene receptor antagonist; MRSA, methicillin-resistant Staphylococcus aureus; OCS, oral corticos-
teroids; PSL, prednisolone.

been shown to decrease steroid use and enhance FEV1 in patients with severe asthma and an eosinophil phenotype
[7,8,10,14,15,19,20,27,28]. There have been numerous reports on using mepolizumab in ABPA after discontinuing systemic steroids
or antifungal medications for various reasons. Several cases of mepolizumab use for ABPA have been reported in PubMed and the
Journal of Central Medicine. In the literature, we found 55 cases of mepolizumab being used to treat ABPA [4–20]. In all 55 cases,
mepolizumab decreased steroid use and eosinophil count [7,8,10,19,20,27]. Overall, 6 patients had concomitant infectious diseases;
these 6 cases and the present case are described in Table 2 [4,6,17,19]. These patients had a mean age of 49.2 (25–71) years, 6 pa-
tients (86.7%) were female, and all had infectious complications. All patients received prior treatment with oral steroids and were
able to reduce or discontinue steroids after introducing mepolizumab. FEV1 improved in 4 patients (57.1%), and imaging findings im-
proved in 3 patients (42.9%). The time from ABPA diagnosis to the introduction of mepolizumab was the shortest in our case, whereas
several years elapsed before the introduction of mepolizumab in most cases. In all cases, airway symptoms, blood eosinophil counts,
and serum IgE antibody levels tended to decrease. In the present case, airway symptoms, blood eosinophil counts, serum IgE antibody
levels, CT findings, and FEV1 improved rapidly after steroid induction and were well maintained after switching to mepolizumab.

The present case highlights the efficacy of early intervention with mepolizumab in patients with complicated ABPA accompanied
by concurrent infections. As documented in the literature, mepolizumab has been shown to improve airway symptoms, blood
eosinophil counts, imaging findings, and FEV1 in such cases. Furthermore, it significantly reduces the need for systemic steroid ther-
apy, thereby curtailing the risk of exacerbating concurrent infections. There is often a significant delay between the diagnosis of ABPA
and the initiation of mepolizumab therapy [4,6,17,19]. However, the present case exemplifies the benefits of early intervention, with
mepolizumab being introduced 21 days post-diagnosis. This early introduction of mepolizumab may be a viable strategy to optimize
airway symptoms, blood eosinophil counts, IgE levels, CT imaging results, and FEV1 while simultaneously reducing the need for sys-
temic steroids and preventing the exacerbation of concurrent infections. In the present case, the benefits of mepolizumab were ob-
served for 12 months. Previous studies have reported favorable safety and efficacy profiles for long-term use of mepolizumab. How-
ever, further studies on the long-term use of mepolizumab are required [29].

4. Conclusion
This case study illustrates the efficacy of initiating mepolizumab therapy for the treatment of ABPA in patients with numerous in-

fectious complications. Prompt initiation of mepolizumab in a patient with ABPA and concomitant infections was deemed to yield a
positive outcome.
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