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1  |   INTRODUCTION

We conducted a retrospective study of 55 patients with aller-
gic bronchopulmonary mycosis and median follow‐up period 
of 2311 days from diagnosis to review their treatment results. 
As a result, systemic corticosteroids are effective, but other 
treatment options can also be selected at diagnosis or at re-
lapse of the disease.

Allergic bronchopulmonary mycosis (ABPM) is an aller-
gic disease characterized by eosinophilic inflammation that 
causes the development of mucoid impaction of the bronchi 
(MIB) and central bronchiectasis. Systemic corticosteroids 
(SCSs) are a mainstay of its treatment, and a limited num-
ber of treatment regimens have been suggested on its diag-
nosis.1 Recently, the efficacy of antifungal agents has been 
reported,2 and further studies are needed to determine ap-
propriate treatment regimens on the diagnosis of ABPM. In 
addition, patients with ABPM unfortunately experience re-
lapses during their clinical courses, but there have been no 

studies investigating treatment options and their efficacy in 
treating relapses. Thus, the aim of the present study was to as-
sess whether SCSs should always be administered on diagno-
sis and at each relapse, and whether other treatment options 
can also be selected.

2  |   PATIENTS AND METHODS

We conducted a retrospective study of 55 patients who 
were diagnosed as having ABPM by established diagnostic 
criteria3-5 from March 1993 to November 2017 at Saitama 
Cardiovascular and Respiratory Center. Dyspnea with epi-
sodic wheezes and/or rhonchi was regarded as symptoms 
of bronchial asthma [BA]. Development of cough and 
sputum alone was not regarded as BA symptoms because 
such symptoms were nonspecific. We classified BA symp-
toms as severe or nonsevere based on the Japanese Asthma 
Prevention and Management Guideline,6 in which severe 
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BA symptoms are defined as difficulty in breathing in the 
supine position or on effort, or more severe symptoms. 
The existence of findings of shadows filling the bronchi, 
which was regarded as MIB (Figure 1A), and consolida-
tion (Figure 1B) on chest computed tomography (CT) im-
ages was reviewed. Conditions of ABPM on diagnosis and 
on relapses were classified based on the existence of BA 
symptoms and shadows of MIB and consolidation on CT. 
When patients in a stable condition developed BA symp-
toms and/or new shadows on CT, they were considered to 
have suffered a relapse. Patterns of relapse were also clas-
sified in the same manner as at diagnosis. Drugs adminis-
tered until the time of diagnosis and relapses (pretreatment) 
and drugs that were added on or changes of treatments 
from the pretreatment regimen (treatment) were reviewed. 
Both pretreatment and treatment drugs were classified into 
three categories: SCSs, inhalation including inhaled cor-
ticosteroid (ICS) and β‐stimulants, and antifungal agents. 
When patients had been treated by SCSs and were newly 
administered itraconazole (ITCZ), SCSs were regarded as 
pretreatment, and ITCZ was regarded as treatment. When 
doses of inhalation drugs were increased or another inha-
lation drug was added (eg, pretreatment was an ICS and 
a β‐stimulant was newly added), these changes were also 
regarded as treatment. The treatment effect was evaluated 
6‐8  weeks after starting each treatment. In patients with 
BA symptoms, when wheezes and dyspnea improved, we 
regarded the treatment as “effective.” In patients with new 
shadows, we regarded treatment as effective when both 
the symptoms and the shadows improved. In contrast, if 
these changes were not found, we regarded the treatment 
as “ineffective.” In ineffective cases, the subsequent treat-
ment and its efficacy were also evaluated in the same man-
ner. The treatment duration of SCSs was defined as “short 
duration” when SCSs were stopped within 2  weeks and 
as “tapering” when patients received SCSs for more than 
2 weeks, and SCSs were then tapered.

Data are expressed as the mean value  ±  standard devi-
ation (SD) unless otherwise specified. This study was ap-
proved by the ethics committee of Saitama Cardiovascular 
and Respiratory Center.

3  |   RESULTS

3.1  |  Patient demographics

Patients aged 61.8  ±  13.5  years old were included in our 
study (Table 1). Twenty (36.4%) were men, and a smoking 
history was found in 23 (41.8%) of the 55 patients. The me-
dian follow‐up period (range) from diagnosis was 2311 days 

F I G U R E  1   Chest computed 
tomography in patients with allergic 
bronchopulmonary mycosis. Chest 
computed tomography showed shadows 
filling the bronchial lumen (A, arrow) and 
pulmonary consolidations (B)

(A) (B)

T A B L E  1   Patient characteristics

Age, y 61.8 ± 13.5

Male sex (%) 20 (36.4)

Smoking history, yes (%) 23 (41.8)

Dust exposure, yes (%) 2 (3.6)

Follow‐up duration, median (range) 2,311 (313‐7359)

Underlying diseases (%)

Allergic diseases 8 (14.5)

Bronchial asthma 34 (61.8)

COPD 0 (0)

Interstitial lung diseases 0 (0)

Old tuberculosis 5 (9.1)

Diabetes mellitus 4 (7.2)

Hypertension 15 (27.3)

Respiratory failure (%) 3 (5.5)

Pulmonary function test results

Vital capacity (L) 2.7 ± 0.90

FEV1 (L) 1.80 ± 0.56

Laboratory data

WBC, mean ± SD (/mm3) 8050 ± 2359

Eosinophils, median (range; /mm3) 700 (0‐10 300)

Serum IgE, median (range; IU/mL) 1453 (9‐11 061)

Chest computed tomography

Central bronchiectasis, yes 55

Mucoid impaction, yes 55

Note: Allergic diseases include pollinosis, allergic rhinitis, and atopic dermatitis.
Abbreviations: COPD, chronic obstructive pulmonary diseases; FEV1, forced 
expiratory volume in 1 s; WBC, white blood cell; SD, standard deviation; IgE, 
immunoglobulin E.
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(313‐7359  days). Underlying diseases in our patients in-
cluded allergic diseases in 8 (14.5%), asthma in 34 (61.8%), 
old pulmonary tuberculosis in 5 (9.1%), diabetes mellitus in 4 
(7.2%), and hypertension in 15 (27.3%). Laboratory data ob-
tained on diagnosis included a mean white blood cell count 
of 8050 ± 2359/mm3, median (range) eosinophil count of 700 
(0‐10 300)/mm3, and median (range) serum immunoglobulin 
E (IgE) level of 1453 (9‐11 061) IU/mL. The mean values of 
vital capacity and forced expiratory volume in 1  second on 
diagnosis were 2.7 ± 0.90 L and 1.80 ± 0.56 L, respectively 
(Table 1). Chest CT showed MIB and central bronchiectasis in 
all patients. Fifty‐four patients underwent bronchoscopy, and 
pathological findings of eosinophilic mucous plugs contain-
ing fungal hyphae, which were compatible with ABPM,7 were 
confirmed in 34 patients. During their follow‐up, 38 patients 
developed 124 relapses, whereas 17 did not experience any 
relapses.

Causative fungi were Aspergillus sp in 36, Schizophyllum 
commune in 8, Penicillium sp in 3, Pycnoporus sanguineus 
in 1, Perenniporia tephropora in 1, and unknown in 9 (the 
number of causative fungi included cases in which multiple 
fungi were causative).

3.2  |  Drugs administered for 
pretreatment and treatment at relapse in 
each category

Systemic corticosteroids included prednisolone (PSL), meth-
ylprednisolone, and hydrocortisone. Inhaled corticosteroids 
included fluticasone, ciclesonide, budesonide, and inhaled 
β‐stimulants included long‐acting β‐agonists of formoterol, 
salmeterol, and vilanterol, and the short‐acting β‐agonist of 
salbutamol. The antifungal agent administered in our patients 
was ITCZ.

3.3  |  Clinicoradiological patterns on 
diagnosis and efficacy of each initial treatment

Conditions of the patients with ABPM on diagnosis could 
be classified into four patterns: MIB in 2, BA + MIB in 8, 
MIB + consolidation in 12, and BA + MIB+consolidation in 
33. Patients' conditions and treatment effects on diagnosis are 
listed in Table 2. Of our patients, 25 received initial treatment 
that did not include SCSs, of whom 19 improved. Treatment 
effects (number of effective episodes/total episodes) on 

T A B L E  2   Initial treatment on diagnosis and its efficacy on each pattern of the patients' conditions

Classification Pretreatment

Number of inci-
dences of severe 
BA attack/fever/
hypoxemia Initial treatment

Treatment for 
patients with ineffec-
tive initial treatment

MIB, n = 2 Inhalation (ICS) 0/0/0 SCSs tapering + ITCZ (1/1)  

None   ITCZ (0/1)a aImproved by addition 
of oral PSL 60 mg/d

MIB + consolida-
tion, n = 12

Inhalation, n = 6 (ICS, n 
= 4; ICS/LABA, n = 2)

0/0/0 SCSs tapering + ITCZ (1/1), SCSs tapering 
(2/2); ITCZ (2/2); observation (0/1)b

bSpontaneous remis-
sion after 5 mo

None, n = 6 0/0/0 SCSs tapering + ITCZ (1/1), SCSs taper-
ing ± inhalation (ICS/LABA) (2/2), ITCZ (3/3)

 

BA + MIB, n = 8 Inhalation, n = 5 (ICS, 
n = 3; ICS/LABA, 
n = 1; LABA, n = 1)

0/0/0 SCSs tapering±(LABA) (3/3), inhalation 
(LABA, n = 1; ICS, n = 1) (2/2)

 

None, n = 3 1/0/0 SCSs tapering (1/2)c, inhalation (ICS) (1/1) cImproved by addition 
of ITCZ + ICS

BA + MIB + con-
solidation, n = 33

Inhalation (ICS, n = 5; 
ICS/LABA, n = 8)

5/2/4 SCSs tapering +ITCZ ± inhalation (LABA) 
(4/4), SCSs tapering (6/6); ITCZ (1/1), obser-
vation (1/2)d

dImproved by addi-
tion of PSL 15 mg/d

SCSs, n = 1 1/0/0 SCSs tapering (1/1)  

None, n = 19 3/1/1 SCSs tapering ± inhalation (ICS) (5/6)e, SCSs 
tapering + ITCZ+inhalation (ICS/LABA) 
(1/1), ITCZ ± inhalation (5/6)f, inhalation 
(4/5)g, observation (1/1)

eImproved by addition 
of oral PSL 20 mg/d, 

fImproved by change 
of antifungal agents 
(ITCZ to VRCZ), 

gSpontaneous remis-
sion after 3 mo

Abbreviations: BA, bronchial asthma; EP, eosinophilic pneumonia; ICS, inhaled corticosteroid; LABA, long‐acting beta agonist; MIB, mucoid impaction of the bron-
chi; PSL, prednisolone; SCSs, systemic corticosteroids; VRCZ, voriconazole.
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diagnosis regardless of patients' conditions were as follows: 
SCSs tapering ± inhalation, 20/22 (90.9%); ITCZ ± inhala-
tion, 11/13 (84.6%); inhalation monotherapy, 7/8 (87.5%); 
SCSs tapering + ITCZ±inhalation 8/8 (100%); and observa-
tion, 2/4 (50%).

Systemic corticosteroids were effective in all but 
two patients regardless of their clinicoradiological pat-
terns: one patient with BA  +  MIB and another with 
BA + MIB+consolidation. The daily median dose (range) 
of SCSs (PSL) administered for treatment was 20 (10‐40) 
mg. All patients with at least one symptom of severe BA, 
fever, and hypoxemia received SCSs. Antifungal agents 
with or without other drugs were also effective in most 
patients.

Inhalation monotherapy was effective in all three pa-
tients with BA + MIB and in four of the five patients with 
a BA + MIB+consolidation pattern. Patients who received 
inhalation monotherapy did not receive SCSs. Patients with-
out severe BA symptoms, fever, and hypoxemia did not al-
ways need SCSs but improved with the addition of ITCZ, 
introduction or strengthening of inhalation therapy, and 
observation.

3.4  |  Patterns on relapse and efficacy of 
each treatment

Conditions of the patients with ABPM and the 124 relapses 
in total could be classified into six patterns: BA in 26, MIB 
in 53, consolidation in 5, BA + MIB in 2, MIB + consoli-
dation in 36, and BA + MIB+consolidation in 2. Patients' 
conditions on relapse and treatment effects are listed in 
Tables 3 and 4. All patients with fever had consolidation 
on CT. Treatment effects on relapse regardless of the pa-
tients' conditions were as follows: inhalation, 9/10 (90.0%); 
SCSs  ±  inhalation, 53/54 (98.1%); ITCZ  ±  inhalation, 
13/16 (81.3%); SCSs + ITCZ ± inhalation, 10/10 (100%); 
and observation, 22/36 (61.1%). Inhalation monotherapy 
was often selected in patients with airway diseases (BA and 
MIB) but was not selected in patients with consolidation. 
Inhalation monotherapy was effective in eight of nine pa-
tients with relapse patterns of BA or MIB who had been 
treated with ≤2 mg/d of PSL or without SCSs. Among the 
patients with relapse patterns of BA or MIB, 12 patients 
received SCSs for a short duration (<2 weeks) that resulted 
in improvement in all 12. ITCZ ± inhalation therapy was 
selected in patients with MIB and BA + MIB + consolida-
tion, whereas ITCZ was not administered to patients with 
BA alone. As for the efficacy of ITCZ on patients with 
SCSs pretreatment, three patients pretreated with PSL 
of 2, 5, and 15  mg/d, respectively, improved with addi-
tional ITCZ, whereas another patient pretreated with PSL 
2.5 mg/d did not improve with additional ITCZ. The daily 

dose of administered SCSs (regardless of the combina-
tion of other treatments) is shown in Figure 2. Only one 
patient (with pretreatment of PSL 2  mg/d and ICS) with 
MIB  +  consolidation did not improve with SCSs admin-
istration (increase in PSL dose from 2 to 5 mg/d) but then 
subsequently improved with additional ITCZ. Patients who 
were treated with observation at their relapse had mild 
symptoms and/or mild shadows (small band‐like shadows 
or pulmonary consolidations of limited size) on chest CT 
and were without fever or hypoxemia. Twenty‐two of the 
35 patients who were treated with observation at their re-
lapse spontaneously improved within 8 weeks, whereas the 
other 13 patients improved within 8  weeks following ad-
ditional SCSs, ITCZ, inhalation, and further observation. 
In patients with consolidation, treatment effect (number of 
effective cases/total number of cases) was obtained with 
SCSs ± inhalation in 17/18 (94.4%), ITCZ ± inhalation in 
9/9 (100%), SCSs + ITCZ ± inhalation in 7/7 (100%), and 
observation in 6/9 (66.7%) (Table 2).

3.5  |  Treatments the patients were receiving 
at their final follow‐up

Treatments that the patients were receiving at their final fol-
low‐up visit included antifungal monotherapy in 2 (3.6%), 
SCSs  +  antifungal therapy  ±  inhalation in 4 (7.3%), anti-
fungal therapy + inhalation in 3 (5.5%), SCSs ± inhalation 
in 28 (50.9%), inhalation in 11 (20.0%), observation with-
out any drugs in 6 (10.9%), and mepolizumab monotherapy 
in 1 (1.8%). The ABPM of all patients was stable, and none 
of them showed any symptoms or radiologic findings of 
ABPM at final follow‐up. The patient who was receiving 
mepolizumab monotherapy at final follow‐up had been ini-
tially treated with SCSs and inhalation, but BA symptoms, 
peripheral blood eosinophilia, and abnormal shadows had 
been refractory to treatment. Thus, mepolizumab had been 
started, which replaced the SCSs and inhalation therapy and 
maintained the patient's condition without further relapses. 
One patient with ABPM treated with PSL of 5 mg/d devel-
oped chronic progressive pulmonary aspergillosis during his 
clinical course and died 7 years after the diagnosis of ABPM. 
Another patient died of acute myocardial infarction 11 years 
after the diagnosis of ABPM.

3.6  |  Serum IgE and peripheral eosinophil 
counts at final follow‐up

A serum IgE value > 1000 IU/mL was found in 15 patients, 
500 < IgE ≤ 1000 IU/mL in 9, and <500 IU/mL in 25 on 
final follow‐up. The number of peripheral blood eosino-
phils present at final follow‐up was ≥500/mm3 in seven 
patients.



      |  2031ISHIGURO et al.

T A B L E  3   Pretreatments and treatment on relapse of ABPM with BA, MIB, and BA plus MIB

Classification Pretreatment

Pretreatment 
PSL dose 
(mg/d)

Number of 
incidences 
of severe BA 
attack/fever/
hypoxemia

Treatment (introduction or 
changes from pretreatment)

Following treat-
ment for patients 
with ineffective 
treatment

BA, n = 26 None, n = 2 – 0/0/0 SCSs short duration + inhalation 
(added ICS) (1/1), observation 
(1/1)

 

Inhalation, n = 6 (ICS/LABA, 
n = 4; ICS, n = 2)

– 1/0/0 SCSs tapering (1/1), inhalation 
(3/3) (increased dose of ICS/
LABA, n = 2, added SABA, 
n = 1), observation (2/2)

 

SCSs + ITCZ±inhalation, 
n = 7

2 (n = 5), 5, 10 0/0/0 SCSs short duration (4/4), SCSs 
tapering (1/1), inhalation (added 
ICS/LABA [2/2])a

 

SCSs ± inhalation, n = 11 2 (n = 3), 3, 5, 
7 (n = 2), 8, 9, 
10, 15

1/0/1 SCSs short duration ± inhalation 
(added ICS) (6/6), SCSs taper-
ing + inhalation (added LABA, 
n = 1, increased dose of ICS/
LABA, n = 1) (2/2), inhalation 
(added LABA) (1/1), observation 
(1/2)b

bImproved by 
increased dose 
of PSL + ITCZ

MIB, n = 53 ITCZ ± inhalation (ICS, 
n = 2; ICS/LABA, n = 3) 
n = 7

– 0/0/0 Inhalation (increased dose of ICS, 
added ICS) (1/2)c, observation 
(3/5)d

cSpontaneous 
improvement 
after 6 mo, 

dSpontaneous 
improvement 
after 4 mo in 2 
patients

Inhalation (ICS, n = 2, ICS/
LABA, n = 4) n = 6

– 0/0/0 SCSs tapering + ITCZ (1/1), SCSs 
short duration (1/1), ITCZ (0/1)e, 
inhalation (added LABA) (1/1), 
observation (0/2)f

eSpontaneous 
improvement 
after 4 mo, fIm-
proved by SCSs 
tapering

None, n = 4 – 0/0/0 ITCZ + inhalation (added ICS/
LABA) (2/2), ITCZ (1/2)g

gImproved by 
SCSs tapering

SCSs + ITCZ±inhalation 
(ICS, n = 2, LABA, n = 1, 
ICS/LABA, n = 7), n = 21

2 (n = 4), 2.5 
(n = 6), 3, 5 
(n = 5), 9, 10, 
20, 30

0/0/0 SCSs tapering ( 11/11), observa-
tion (6/10)h

hSpontaneous 
improvement 
after 3 and 4 mo, 
Spontaneous 
improvement 
after 4 mo

SCSs ± inhalation (ICS, 
n = 4, LABA, n = 1, ICS/
LABA, n = 7), n = 15

2, 2.5 (n = 2) 
3, 5 (n = 3), 7 
(n = 2), 8, 11, 
15, 22.5

0/0/0 SCSs tapering (7/7), SCSs taper-
ing + ITCZ (1/1), ITCZ (1/2)i, 
observation (3/5)j 

iImproved by 
SCSs tapering, 

jSpontaneous 
improvement 
after 4 mo

BA + MIB, 
n = 2

SCSs + inhalation (ICS/
LABA), n = 1

2 (n = 1) 0/0/0 SCSs tapering + ITCZ+inhalation 
(added LABA) (1/1)

 

ITCZ + inhalation (ICS), 
n = 1

– 0/0/0 SCSs tapering + inhalation (added 
LABA) (1/1)

 

Abbreviations: ABPM, allergic bronchopulmonary mycosis; BA, bronchial asthma; EP, eosinophilic pneumonia; ICS, inhaled corticosteroid; ITCZ, itraconazole; 
LABA, long‐acting beta agonist; MIB, mucoid impaction of the bronchi; PSL, prednisolone; SABA, short‐acting beta agonist; SCSs, systemic corticosteroids.
aBoth patients had received PSL 2 mg/d. 
bPatient had received PSL 2 mg/d. 
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4  |   DISCUSSION

We investigated the patterns of patients' conditions in terms of 
symptoms and radiologic patterns of ABPM at diagnosis and 
at relapse and treatment effects for each condition. Based on 
pathologic analyses of resected lung specimens of ABPM,8 
the leading pathologic and pathogenic feature of ABPM is 
reported to be MIB. Peripheral consolidation develops as a 
result of the inhalation of allergic fungal antigen that causes 
eosinophilic pulmonary inflammation,8 and we regarded MIB 
and peripheral changes (consolidation) as the main compo-
nents of the radiologic patterns of ABPM. Asthma is also 

known as a predisposing condition of ABPM, and thus, we 
classified our patients' conditions by combination of these 
components. As a result, conditions could be classified into 
four patterns on diagnosis and into six patterns at relapse.

Systemic corticosteroids are the mainstay of ABPA ther-
apy in the initial treatment of ABPM. A previous study re-
ported that treatment effects do not differ between a median 
dose (0.5 mg/kg/d) and high dose (0.75 mg/kg/d) of PSL, but 
the former is better than the latter because of its fewer adverse 
effects.9 An established guideline also recommended the addi-
tion of antifungal agents to SCSs to reduce the dose of SCSs10; 
however, American allergologists have been reported to select 

T A B L E  4   Pretreatments and treatments on relapse of ABPM with consolidation, MIB plus consolidation, and BA plus MIB plus 
consolidation

Classification Pretreatment
PSL dose 
(mg/d)a

Number of inci-
dences of severe 
BA attack/fever/
hypoxemia

Introduction or change of treat-
ment (number of effective cases/
total cases)

Outcomes of 
patients with 
ineffective 
therapy

Consolidation, 
n = 5

SCSs + ITCZ, n = 1 2.5 0/0/0 SCSs tapering (1/1)  

SCSs + inhalation (ICS), 
n = 2

8, 15 0/0/0 SCSs tapering (1/1)  

      Observation (1/1)  

ITCZ + inhalation (ICS), 
n = 1

  0/0/0 Observation (1/1)  

Inhalation alone (ICS/
LABA), n = 1

  0/0/0 SCSs tapering (1/1)  

MIB + consolida-
tion, n = 36

SCSs + ITCZ±inhalation 
(ICS, n = 1; ICS/
LABA, n = 1), n = 4

2, 2.5, 4, 5 0/0/0 SCSs tapering (3/3), observation 
(1/1)

 

SCSs ± inhalation 
(LABA, n = 2, ICS, 
n = 4, ICS/LABA, 
n = 6), n = 16

1 (n = 2), 2 
(n = 5), 3 
(n = 2), 5 
(n = 4), 8 
(n = 2), 15

0/1/4 SCSs tapering ± inhalation 
(added ICS) (8/9)a, SCSs taper-
ing + ITCZ±inhalation (4/4), 
ITCZ (2/2), observation (1/1)

aImproved by 
additional 
ITCZ

ITCZ ± inhalation (ICS/
LABA, n = 4), n = 5

  0/1/0 SCSs tapering (1/1), SCSs short 
duration + ITCZ (increased 
dose) (1/1), ITCZ (increased 
dose)+inhalation (added ICS/
LABA) (1/1), observation (1/2)b

bSpontaneous 
improvement 
after 3 mo

Inhalation (ICS, n = 1, 
ICS/LABA, n = 4), 
n = 5

  0/0/0 SCSs tapering + ITCZ (1/1), ITCZ 
(3/3), observation (0/1)

 

None, n = 6   0/0/0 SCSs tapering (1/1), ITCZ (3/3), 
observation (1/2)c

cSpontaneous 
improvement 
after 6 mo

BA + MIB 
+consolidation, 
n = 2

Inhalation (ICS/LABA), 
n = 1

  0/0/0 SCSs short duration (1/1)  

None, n = 2   0/0/0 SCSs tapering + ITCZ+inhalation 
(added ICS/LABA) (1/1)

 

Abbreviations: ABPM, allergic bronchopulmonary mycosis; BA, bronchial asthma; ICS, inhaled corticosteroid; ITCZ, itraconazole; LABA, long‐acting beta agonist; 
MIB, mucoid impaction of the bronchi; PSL, prednisolone; SCSs, systemic corticosteroids.
aNumber of patients is 1 when not indicated. 
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certain treatment options other than SCSs with or without an-
tifungals,11 indicating that physicians need treatment options 
that do not include SCSs. Previously, we reported that infec-
tious events occur more frequently than expected in patients 
with ABPM, and there is concern that SCSs can increase or 
worsen these events.12 In fact, one male patient with ABPM 
in our hospital developed chronic progressive pulmonary as-
pergillosis during his clinical course. Other patients who have 
developed invasive pulmonary aspergillosis and chronic pro-
gressive pulmonary aspergillosis under SCSs have also been 
reported.13,14 Nineteen of our 25 patients who did not receive 
SCSs as an initial treatment improved, and we found that each 
treatment option without SCSs was effective at various differ-
ent frequencies. For example, the efficacy of antifungal agents 
has been reported,15-17 and Agarwal et al found no significant 
differences in the characteristics of responders to ITCZ vs non-
responders.2 Identifying responders will allow patients with 
some risk factors to avoid SCSs, for example, patients with 
diabetes mellitus, osteoporosis, and active infectious diseases.

Another treatment option is inhalation therapy. Although 
inhalation is not considered to be useful for ABPM 18 and 
a previous report indicated that radiologic worsening cannot 
be suppressed by ICS regardless of patients' symptoms,19 our 
study found some patients who had not been treated with SCSs 
to be effectively treated by inhalation. One opinion is that the 
effects of additive inhalation may be minor in patients treated 
with PSL above 10 mg/d,1 but our results indicated that in-
halation may also be effective in patients treated with a low 
dose of SCSs. Inhalation was effective in our patients with 
BA and MIB, and some patients with consolidation also im-
proved with inhalation. Consolidation complicating ABPM 
is generally regarded as eosinophilic pneumonia (EP) al-
though we cannot rule out the possibility that consolidations 

peripherally distributed to MIB include atelectasis. Inhalation 
therapy is not generally used in idiopathic acute or chronic 
EP, but our results indicated its efficacy in the EP that accom-
panies ABPM. We think that inhalation therapy improved the 
airway lesions (MIB), which resulted in the improvement of 
EP. These results suggest that physicians should not exclude 
ICS as a treatment option, especially when the patient is pre-
treated with a low dose of SCSs or without SCSs.

To our knowledge, treatment for the relapse of ABPM has 
not been fully investigated. Our study classified patients' con-
ditions at relapse into six patterns. SCSs with tapering of their 
doses with or without other drugs were effective regardless of 
other pretreatments, indicating that SCSs are also a steadily ef-
fective treatment for relapses. However, all patients with relapse 
patterns of BA or MIB who received short‐duration SCSs also 
improved, indicating that such patients may not always require 
long‐term treatment with SCSs. Inhalation was also effective in 
eight of nine patients with relapse patterns of BA or MIB. As 
an initial treatment, inhalation may be effective in patients with 
consolidation, but it was not selected in patients with consol-
idation at their relapse. All of our patients with hypoxemia or 
fever had consolidation and received SCSs; thus, the efficacy 
of inhalation for consolidation at relapse is unknown, and SCSs 
are recommended at relapse in such patients. To summarize, our 
results showed that SCSs, inhalation, and antifungal agents can 
be included as treatments of choice at relapse. Although the ef-
ficacy of SCSs is good, they do not always need to be started or 
have their doses increased at relapse. Categories of drugs that 
are not administered just at relapse can be added, or the dos-
age of a drug that has already been prescribed can be increased, 
or another drug in the same category can be selected. Future 
studies should clarify the characteristics of patients who can be 
effectively treated with each treatment option.

F I G U R E  2   Pretreatment and 
treatment doses of corticosteroid. Solid 
lines indicate corticosteroid doses in 
patients who received treatment other 
than corticosteroids. Dotted lines indicate 
corticosteroid doses in patients who received 
corticosteroids alone on relapse. The blue 
dotted line indicates the corticosteroid dose 
in a patient with failure of corticosteroid 
therapy. Corticosteroid doses are expressed 
as those of prednisolone
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Biologics have developed in the areas of severe asthma 
and allergic diseases, and other cases showing the efficacy of 
mepolizumab20 and omalizumab21 have also been reported. 
Mepolizumab replaced SCSs in one of our patients who at 
final follow‐up has remained well controlled and has devel-
oped neither BA symptoms nor new shadows on chest im-
aging. Further studies are needed to clarify the efficacy of 
biologics for ABPM, but biologics could potentially change 
the treatment order of ABPM.

Our study also included patients who spontaneously im-
proved by observation within 6‐8 weeks. Patients treated with 
observation at relapse had mild symptoms without fever or 
hypoxemia and mild radiologic findings. Some patients who 
showed no spontaneous improvement within 6 to 8 weeks re-
ceived oral corticosteroids or ITCZ and then showed improve-
ment. Other patients continued to be observed after 6‐8 weeks, 
and they subsequently improved within 3 to 6 months. Prolonged 
inflammation of ABPM is considered to lead to irreversible 
structural damage, and we do not know how long the inflamma-
tion can be observed and left untreated. If several months cannot 
be tolerated, then observation is not an adequate treatment.

Our study has several limitations. First, it was conducted 
retrospectively at a single institution. The number of patients 
was small, and we could not fully evaluate the results sta-
tistically. Second, although the serum IgE value has been 
reported to be a marker of ABPM relapse,22-24 we did not al-
ways measure it. However, we performed CT on all patients, 
and all relapses were well evaluated by that modality. Third, 
we did not perform drug monitoring of antifungal agents, 
whose efficacy may have been difficult to evaluate. Fourth, 
patients with BA frequently take other anti‐inflammatory 
drugs to control their BA (eg, leukotriene receptor antagonist 
or theophylline), but their effects were not evaluated because 
their efficacy in treating ABPM has not been appreciated. 
Fifth, doses of ICSs were not evaluated in detail. Finally, the 
efficacy of each treatment option may not derive solely from 
its effects alone because the treatment drugs can interact with 
other drugs25 that have already been administered.

5  |   CONCLUSION

At both diagnosis and relapse, at least two treatment options 
other than SCSs are available, including antifungals and in-
halation therapy. Biologics may also be included as an ad-
ditional option. Future studies should clarify how to predict 
the efficacy of each treatment option and devise an elaborate 
treatment algorithm on initial diagnosis and at relapse.
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