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Abstract:

A 16-year-old boy with asthma participated in recovery volunteer work following the 2018 heavy rains in
Japan. One month later, he experienced chest pain and dyspnea. Chest computed tomography revealed a cav-
ity with a fungal ball, and Aspergillus fumigatus was detected in his bronchoalveolar lavage fluid. He was
treated with voriconazole, but new consolidations appeared rapidly. He also experienced allergic bronchopul-
monary aspergillosis. After prednisolone prescription, the consolidations improved; however, his asthma wors-
ened. He underwent partial lung resection to avoid allergens, and his symptoms improved. We must recognize

cases of infection after a disaster, especially in patients with chronic respiratory diseases.
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Introduction

Complications of pulmonary aspergilloma and allergic
bronchopulmonary aspergillosis (ABPA) have been reported
in some case reports (1-3). The standard treatment for ABPA
is corticosteroids, although extended corticosteroid therapy
may worsen the infection. Therefore, it is difficult to treat
cases with coexisting aspergillosis and ABPA. Some reports
have indicated that fungal infection can be related to natural
disasters (4-7). Japan experienced a heavy rainfall and sub-
sequent flooding in 2018.

We herein report a case of combined pulmonary aspergil-
loma with ABPA in a volunteer who worked in a flooded

area after this heavy rain event.

Case Report

A 16-year-old boy with asthma had been undergoing
since childhood. His symptoms
controlled with corticosteroid inhalation (100 ug salmeterol
and 500 pg fluticasone daily), and he had not experienced
an asthmatic attack for several years. One year before this
event, his eosinophil count in peripheral blood was almost
normal at 496 cells/uL. At the beginning of July 2018, he
participated in recovery volunteer work in a flooded area af-

treatment were well-

ter heavy rains in western Japan. During a routine hospital
visit in early August of 2018, he was found to have an in-
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Figure 1.
consolidations appeared around the cavity (B). After the administration of voriconazole, the consoli-
dations around the cavity improved, although new consolidations appeared (C). After the administra-
tion of prednisolone, the consolidations disappeared (D). One month later, the cavity shadows had
shrunk further (E). VRCZ: voriconazole, PSL: prednisolone, Eo: eosinophil count, ope: operation

Figure 2. Chest X-ray (day 5) showed a cavity with consoli-
dation in the right upper lung field.

creased eosinophil count (1,064 cells/uL) in his peripheral
blood, although his forced expiratory volume (FEV) in 1
second (FEV1)/FEV ratio was within normal limits (78.4%).
At the end of August, he developed a slight fever, chest pain
with deep inhalation, cough, sputum, and dyspnea. He vis-
ited a hospital, and chest computed tomography (CT) re-
vealed a cavity with a fungal ball in the right upper lobe of
his lung (Fig. 1A). Treatment was started with amoxicillin
and clavulanic acid. Despite antibiotic therapy, his chest
pain worsened after three days, and chest CT revealed con-
solidation around the cavity (Fig. 1B). He was then trans-
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Computed tomography revealed a cavity with a fungal ball (A). Three days later, new

ferred to our hospital on day 5.

At our hospital, chest radiography was conducted, show-
ing a cavity with consolidation in the right upper lung field
(Fig. 2). Laboratory tests revealed increased levels of
eosinophils (1,092 cells/uL) and C-reactive protein (2.29
mg/dL). The total IgE level was remarkably elevated to
2,711 IU/mL. A serum Aspergillus-precipitated antibody test
was positive, and an Aspergillus-specific IgE test was also
positive. His skin reaction for Aspergillus was positive in
both immediate and delayed types. Aspergillus fumigatus
was detected in his sputum cultures. He also underwent a
bronchoscopy examination. His eosinophil levels were in-
creased (52%) in bronchoalveolar lavage fluid (BALF), and
A. fumigatus was also detected in the BALF cultures.

Based on the detection of A. fumigatus in BALF and spu-
tum cultures and the results of his CT, he was diagnosed
with pulmonary aspergilloma. Voriconazole (day 1, 600 mg/
day; after day 2, 400 mg/day) was started on day 14, which
partially improved the consolidations around the cavity;
however, other consolidations appeared in the same right up-
per lobe. A new consolidation was observed in S3, the dor-
sal and caudal area of the cavity (Fig. 1C).

Because of the mild worsening of asthma symptoms, we
suspected a complication of ABPA. This case met six of the
major diagnostic criteria postulated by Rosenberg et al. (8)
(asthma, peripheral blood eosinophilia, immediate cutaneous
reactivity to Aspergillus, precipitating antibodies against As-
pergillus, elevated serum IgE, and presence of transient pul-
monary infiltrates) except for central/proximal bronchiectasis
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Figure 3. Gross specimen of the lung showing a cavity (white arrowhead) (a). Microphotographs of
the lung revealed inflammatory cells with fibrosis and lymphoid follicular formation around the cav-
ity (b, ¢). Many histiocytes with phagocytosed brown pigment containing iron (black arrowhead) were
observed (d).

with normal tapering of the distal bronchi. Two minor crite-
ria were met [positive sputum culture for Aspergillus, late
(Arthus-type) skin reactivity to Aspergillus], except for the
expectoration of golden-brownish sputum plugs. Due to the
lack of apparent central bronchiectasis, we were unable to
determine whether or not this was a case of ABPA. Regard-
ing the consolidation around the cavity, there was a possibil-
ity of drug-induced pneumonia or organizing pneumonia, al-
though the number of eosinophils in the BALF was in-
creased, and most of the diagnostic criteria for ABPA were
met. Therefore, we strongly suspected this consolidation to
be due to ABPA and started prednisolone (20 mg/day) from
day 19 to manage this condition. The consolidations imme-
diately disappeared (Fig. 1D).

Subsequently, the cavity shadows decreased (Fig. 1E), al-
though cough and respiratory distress continued. The dose
of prednisolone was reduced at day 23 to 10 mg and contin-
ued. On day 54, he underwent partial resection of the right
upper lobe where the lesion with the allergen was present.
This was performed to avoid exposure to the allergen at the
time when the infiltration shadow around the cavity lesion
was disappearing, about a month after steroid administra-
tion. A cavity was found in the resected lung, and inflam-
matory cells with fibrosis and lymphoid follicular formation
were found around it. In addition, many histiocytes with
phagocytosed brown pigment containing iron were observed.

Aspergillus was not identified by Grocotto or periodic acid-
Schiff staining (Fig. 3). His symptoms improved immedi-
ately, and prednisolone was discontinued on day 102. Total
IgE levels decreased to 409 IU/mL 3 months after surgery.
Voriconazole was discontinued after eight months. He has
not relapsed for two years and eight months since the onset.

Written informed consent to publish this report was ob-
tained from the patient and his family.

Discussion

We encountered a case complicated by pulmonary asper-
gilloma and ABPA after the patient had performed volunteer
work in a flooded area following a heavy rain event in west-
ern Japan. ABPA is reported to occur in 4.8-11.7% of pul-
monary aspergilloma cases (1, 3, 9), and more cases may
exist that are not yet diagnosed. Many of these cases had
chronic changes in the lungs, such as a history of pulmo-
nary tuberculosis. This is a rare case in which aspergilloma
and ABPA coexisted despite the absence of complications
such as pulmonary tuberculosis or chronic obstructive pul-
monary disease (COPD). The key treatment for ABPA is
corticosteroids, but extended corticosteroid therapy may
worsen the infection (1). In this case, the consolidation
gradually improved following the administration of antifun-
gal treatment and corticosteroids. In addition, dyspnea re-
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lated to ABPA improved after resection. Therefore, resection
may be a good choice for the treatment of complications of
pulmonary aspergilloma and ABPA.

Although the findings were consistent with chronic cavity
aspergillosis on CT, we diagnosed him with aspergilloma
because his clinical course was subacute. In general, chronic
cavity aspergillosis is a type of chronic aspergillosis that
does not develop rapidly, unlike in our patient. It is common
for chronic cavity aspergillosis to infect existing cavity le-
sions, which may be present due to a history of pulmonary
tuberculosis or COPD, and create fungal balls, but we found
no cavitary lesions in other lobes of the lung, suggesting
that this infection was the cause of the cavity formation. It
was considered to be similar to subacute invasive pulmonary
aspergillosis. In this case, inhaled corticosteroid treatment
for asthma was found to be a risk factor for invasive fungal
infection (10). We speculated that his high dose of steroid
inhalation and the large amount of Aspergillus he had in-
haled when he volunteered might have induced his atypical
clinical course.

Regarding ABPA, central bronchiectasis was not recog-
nized in this case; therefore, we diagnosed this patient with
probable ABPA according to the diagnostic criteria by Ro-
senberg et al. (8). In some cases of ABPA, there is a previ-
ous stage in which central bronchiectasis is not visible. For
the early diagnosis, Greenberger proposed seropositive
ABPA, which excludes central bronchiectasis from the crite-
ria (11). Agrawal et al. (12, 13) also proposed diagnostic
criteria without central bronchiectasis. This case met the
new diagnostic criteria for ABPA proposed by Asano et
al. (14) and satisfied 7 out of 10 items other than diagnostic
imaging. This case might have also been a previous stage of
ABPA.

Treatment for the coexistence of aspergilloma and ABPA
has varied in previous reports. In some cases, patients were
treated with antifungal agents and inhalable steroids (1), sys-
temic steroids (2), or additional surgical resection (15). In
the present case, systemic administration of antifungal drugs
and steroids followed by additional surgical resection re-
sulted in a good outcome. Since the patient was only 16
years old, the long-term administration of steroids for ABPA
was undesirable. Therefore, by removing the allergen from
his body, his allergic reaction to Aspergillus was suppressed,
and he was able to discontinue the systemic steroids. In
cases where surgical resection is difficult, long-term steroid
therapy is necessary, and there is concern that aspergilloma
may worsen. There has been one case of improvement in
ABPA with the administration of benralizumab (anti-IL-5 re-
ceptor antibody) to avoid systemic steroid administra-
tion (16). In addition, there was a report suggesting that me-
polizumab (anti-IL-5 antibody) may be effective in refrac-
tory ABPA cases (17). The use of these antibodies instead of
the systemic administration of steroids may help control the
disease when surgical resection is difficult.

One case report details that, after the Great East Japan
Earthquake, all houses in the Fukushima Daiichi Nuclear

Power Plant evacuation zone contained airborne fungal lev-
els that were higher than the environmental standard levels
for residential houses published by the Architectural Institute
of Japan (4). The development of allergic bronchopulmonary
mycosis was also reported (5). In July 2018, heavy rain
events occurred mainly in western Japan. Okayama experi-
enced great floods and mudslides, as 8§ embankments broke,
1,950 hectares were flooded, and about 9,300 buildings were
completely or partially destroyed. Our patient participated in
restoration efforts as a volunteer four days after the disaster
and scraped mud, cleaned houses, and carried out household
goods; he then subsequently developed pulmonary aspergil-
loma and ABPA. Considering the potential presence of As-
pergillus in the soil and collapsed houses, it is important to
explain to volunteer workers the importance of wearing
masks and gloves, washing their hands, and avoiding touch-
ing their faces with dirty hands in order to minimize the risk
of infection. During the same disaster, cases of Legionella
pneumonia were also reported (18). Thus, we should be
aware of the risk of not only fungal infections but also other
infectious diseases after a disaster.

In conclusion, we recommend paying attention to infec-
tions (including fungus) after disasters, especially when pa-
tients have pre-existing chronic respiratory diseases, such as
asthma.
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