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CASE REPORT

Eosinophilic Pneumonia Caused by Aspergillus niger: Is Oral
Cleansing with Amphotericin B Efficacious in Preventing Relapse

of Allergic Pneumonitis ?

HARUHIKO OGAWA, M.D.,1,∗ MASAKI FUJIMURA, M.D.,2 YOHEI TOFUKU, M.D.,1 AND MASANOBU KITAGAWA, M.D.3

1Division of Internal Medicine, Ishikawa-ken Saiseikai Kanazawa Hospital, Kanazawa, Japan
2Respiratory Medicine, Cellular Transplantation Biology, Kanazawa Graduate University School of Medicine, Kanazawa, Japan

3Pathology Laboratory, Hokuriku Central Hospital, Oyabe, Japan

Eosinophilic pneumonia was confirmed by bronchoalveolar lavage fluid examination and transbronchial lung biopsy. Aspergillus niger was cultured
from the patient’s pharyngeal swab and bronchoalveolar lavage fluid. Inhalation bronchoprovocation test with A. niger antigen was positive. Although
the patient’s condition improved promptly with 10 mg/day prednisolone administration, dry cough recurred approximately 2 months after completion
of this therapy. Severe coughing disappeared on oral cleansing with 300 mg/day amphotericin B, and he recovered completely on 100 mg/day
amphotericin B administration. Oral cleansing with amphotericin B may be efficacious in preventing relapses of eosinophilic pneumonia caused by
allergic reaction to fungal antigen.

Keywords Aspergillus niger, eosinophilic pneumonia, environmental survey, bronchoprovocation test, amphotericin B (oral cleansing).

INTRODUCTION

A number of fungal species may cause respiratory dis-
orders including allergic bronchopulmonary aspergillosis
(ABPA) (1), bronchial asthma (2), eosinophilic pneumonia
(3, 4), eosinophilic bronchitis (5, 6), atopic cough (7–11),
and allergic bronchopulmonary mycosis (ABPM) (12–14).
We had previously reported the importance of repeated spu-
tum cultures and environmental surveys (8–11) for investi-
gating the etiologic agent in allergic pulmonary diseases. Al-
though it has been reported that Aspergillus niger (A. niger)
antigen is one of the aeroantigens causing hypersensitivity
pneumonitis (15), chronic necrotizing pulmonary aspergillo-
sis (16, 17, and ABPA (18), there have been no reports that
this antigen causes eosinophilic pneumonia. We report a case
of eosinophilic pneumonia caused by A. niger. The recrude-
scence of severe dry cough, a subclinical manifestation of
this allergic pneumonitis, disappeared by oral cleansing with
amphotericin B.

CASE REPORT

On May 14, 2004, a 53-year-old man was admitted to our
hospital because of dry cough, chest discomfort, and focal
patchy shadow of pulmonary infiltrates. Further question-
ing revealed that the patient had been healthy without any
history of atopic diseases until the onset of the present ill-
ness. He worked for an ironworks company and lived with
his family in an apartment building. He had no history of
smoking.

∗Corresponding author: Haruhiko Ogawa, M.D., Division of Pulmonary
Medicine, Ishikawa-ken Saiseikai Kanazawa Hospital, Ni-13–6 Akatsuchi-
machi, Kanazawa 920-0353, Japan; E-mail: saiseikh@po3.nsknet.or.jp

Physical examination revealed the following: body tem-
perature 36.3◦C; blood pressure 100/60 mmHg; and heart
rate 72 beats/min. The conjunctivae were neither anemic nor
icteric. Cardiac examination was entirely within normal lim-
its. Auscultation of the lungs revealed late inspiratory fine
crackles on the right lung field without wheezes or rhonchi.

Laboratory studies revealed that the white blood cell count
(WBC) was 9400/µL and the differential count was as fol-
lows: 53.7% segmented neutrophils, 25.8% lymphocytes,
9.2% monocytes, and 11.0% eosinophils. The hemoglobin
level was 13.7 g/dL with a hematocrit value of 43.1%.
The erythrocyte sedimentation rate was 6 mm/h. The C-
reactive protein (CRP)was 0.1 mg/dL and the IgE level was
36.5 U/mL. Specific IgE antibodies did not react against
house-dust 6, Dermatophagoides, Candida, Alternaria, Peni-
cillium, or Aspergillus. The following laboratory findings
were either normal or negative: urinalysis, stool analysis for
ova and parasites, serum electrolytes, total protein, albumin,
and bacterial and mycobacterial cultures of sputum. Chest
radiographs taken on admission (Figure 1), showed consol-
idation in the right lung field. Chest computed tomography
(CT) scan taken on admission (Figure 2) showed a patchy
shadow in the periphery of the right S.4

Pulmonary function test using the Collins DS system,
which was performed according to the standards of the
American Thoracic Society (19), revealed forced vital ca-
pacity (FVC) of 3.36 l (95.2% of the predicted value), forced
expiratory volume in 1 s (FEV1) of 2.82 l (99.6% of the
predicted value), and FEV1/FVC ratio of 83.9%. Differen-
tial cell analysis of the bronchoalveolar lavage fluid (BALF)
revealed 22% alveolar macrophages, 22% lymphocytes, 1%
neutrophils, 55% eosinophils, and an increased absolute total
cell count of 16.8106 cells/mL. Histological examination of
transbronchial lung biopsy (TBLB) specimens obtained from
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FIGURE 1.—Chest radiographs on admission showing consolidation in the right
lung field.

the right S4 a (Figure 3) showed mild eosinophil and lympho-
cyte infiltration into the parenchyma and airspace without
extensive exudates or intraluminal organization.

Since A. niger was isolated from the patient’s pharyngeal
swab and his BALF, it was suspected that eosinophilic pneu-
monia in this case might have been caused by the A. niger
antigen.

For preparation of fungal antigenic solutions, the fungus
was cultured on a medium containing 1% peptone, 2% glu-
cose, and 0.5% yeast extract for 20 days and dried using

FIGURE 2.—Chest CT scan on admission showing a cylindrical shadow sur-
rounded by small granular shadows in the right S4.

FIGURE 3.—Transbronchial lung biopsy (TBLB) from the bifurcation of the
right B6 and the right lower bronchus showing mild eosinophil infiltration in
addition to round cell infiltration in the alveolar walls (H.E. stain × 50).

acetone. Skin tests with the fungal antigens were performed
by intradermally injecting 0.02 mL of the antigen solution
(1 mg/mL). The immediate (15 minutes) and delayed
(48 hours) skin reactions were positive for A. niger (7 mm ×
7 mm/35 mm × 35 mm and 6 mm × 6 mm/34 mm × 34 mm,
respectively) but were negative for Alternaria alternata (A.
alternata) as a control. The serum antifungus antibody titers
were negative for 18 common aeroallergens including A. fu-
migatus, A. flavus, A. niger, Trichosporon cutaneum, and T.
asahii when measured by the Ouchterlony method.

Five days after admission, the patient’s cough gradually
subsided naturally and a chest radiograph revealed further
improvement. Environmental causes were investigated since
the patient experienced a recrudescence a day after returning
home on May 22. The recurrence of dry cough, decrease in
PaO2values (from 86.7 to 75.2 mmHg) suggested the exis-
tence of etiological agents in his house. Sterile Petri dishes
containing Sabouraud’s agar medium supplemented with an-
tibiotics were exposed for one hour on the floor of his bed-
room with closed windows, and A. niger was isolated on these
plates.

Although his coughing and chest infiltrations had not dis-
appeared for 7 days after the environmental provocation test,
the patient’s condition showed immediate improvement on
10 mg/day prednisolone administration; the corticosteroid
therapy was tapered and discontinued on July 7.

On July 28, the patient was re-admitted for a follow-up
bronchoalveolar lavage and for antigen bronchoprovocation
testing (20) using A. niger and A. alternata antigens. Differ-
ential cell analysis of the BALF performed during the follow-
up revealed 85% alveolar macrophages, 14% lymphocytes,
1% neutrophils, 0% eosinophils, and a total cell count of 0.3
× 106 cells/mL. No fungus, including A. niger, was cultured
from either his pharyngeal swab or BALF. After obtaining in-
formed consent, a 2-mL dose of the culture-filtrate antigen so-
lution (1 mg/mL) was inhaled by tidal mouth breathing from a
Devilbiss 646 nebulizer (Devilbiss Co, Somerset, Pennsylva-
nia, USA), which was operated by compressed at a flow rate
of 5 L/min. The bronchoprovocation test using A. alternata
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antigen was negative; however, using A. niger antigen was
considered positive due to the development of dry cough, sig-
nificant decreases in PaO2 (from 84.7 to 69 mmHg) and DLco
values(from 72.3 to 59.4 mL/min/mmHg), and increases in
the serum CRP (from 0.0 to 1.1 mg/dl) and surfactant protein
D values (SPD) (from 82.7 to 126 ng/mL) on the day fol-
lowing the provocation. These symptoms disappeared within
3 days after the challenge and he was discharged on August 7.

Based on these results, we advised the patient to clean his
bedroom and his condition was followed carefully. However,
after approximately 2 months, a recrudescence of severe dry
cough without wheezing occurred on September 9. Physical
examination including auscultation of the lungs revealed al-
most normal findings, and laboratory studies revealed that
the WBC count was 11300/µL and the differential count
was as follows: 77.7% segmented neutrophils, 13.3% lym-
phocytes, 7.3% monocytes, and 0.9% eosinophils. The CRP
value was 0.40 mg/dL; the IgE level, 81 U/mL; and SPD
value, 64.1 ng/mL. Chest radiographs taken on September
13 showed normal findings without any interstitial shadows.
To assess bronchial reversibility, spirometry was carried out
before and 30 minutes after inhalation of 300 µg salbutamol
sulfate. The bronchodilator therapy did not increase FEV1
values (from 3.14 to 3.14 l), indicating that his bronchomotor
tone was not increased. Bronchial responsiveness to metha-
choline was measured according to the method described by
Cockcroft et al. (21). The provocative concentration of metha-
choline that caused a 20% decrease from the baseline FEV1
(PC20) was 20 mg/mL. Capsaicin cough threshold measured
by our previously reported method (22) was 1.95 µM. The pa-
tient was treated with the histamine H1-antagonist cetirizine
hydrochloride (10 mg/day) and fluticasone propionate (Flu-
tide 400 µg/day) for approximately 8 days, but his cough did
not improve by this treatment and A. niger was detected again
in his pharyngeal swab. The findings were indicative of sub-
clinical allergic pneumonitis associated with the same fungal
antigen; oral cleansing was performed using 300 mg/day am-
photericin B. The allergic symptoms subsided within 2 weeks
and the capsaicin cough threshold increased to 250 µM. No
fungal growth was observed on culturing the pharyngeal swab
obtained after oral cleansing with amphotericin B. Due to oral
cleansing with 100 mg/day amphotericin B, the patient has
been healthy without any recurrence of the symptoms during
the following year.

DISCUSSION

ABPM is usually diagnosed based on the following clini-
cal and serological criteria (23): (1) asthma, (2) a history of
infiltrates observed on the chest radiographs, (3) peripheral
blood eosinophilia, (4) elevated total serum IgE, (5) immedi-
ate cutaneous reactivity to the fungus in question, (6) elevated
specific IgE and IgG antibodies to the fungal antigen, and (7)
presence or absence of central bronchiectasis. Our patient
satisfied only three of the abovementioned criteria 2, 3, and
5. The diagnosis of eosinophilic pneumonia was confirmed
by BALF examination and TBLB.

The detection of causative antigens is very important in
not only eosinophilic pneumonia (3, 4) and ABPF (12–14)
but also severe atopic cough (7–11). The conclusion that
eosinophilic pneumonia in our patient was caused by A. niger
was made based on the following evidence: (1) A. niger was

morphologically identified and isolated from the patient’s
pharyngeal swab and BALF; (2) the immediate (15 min) and
delayed (48 h) skin reactions were positive for A. niger; and
(3) an inhalation bronchoprovocation test using the A. niger
antigen was positive.

Although the patient’s condition improved immediately on
10 mg/day prednisolone administration, a recrudescence of
severe dry cough occurred approximately 2 months after the
completion of the corticosteroid therapy. He was treated with
histamine H1-antagonist cetirizine hydrochloride and flutica-
sone propionate inhalation, but his cough did not improve by
this treatment, and A. niger was detected again in his pha-
ryngeal swab. These findings were indicative of subclinical
allergic pneumonitis associated with the same fungal antigen.

Based on our experience of successfully treating some
cases of atopic cough caused by the Basidiomycetes antigen
with oral cleansing using amphotericin B [10], oral cleansing
was performed on the patient using 300 mg/day amphotericin
B, and the severe cough disappeared within 2 weeks. Further-
more, the patient has been healthy without any recurrence of
symptoms during the following year due to 100 mg/day am-
photericin B administration.

Based on the results of this study, we hypothesize that A.
niger colonizing the pharyngeal mucosa acts as an etiologic
antigen of eosinophilic pneumonia. Oral cleansing with an
antifungal drug, which is well-known to be effective in the
treatment of oral candidiasis(24) and gastroesophageal can-
didiasis (25), could remove the fungus from the pharynx,
successfully preventing the relapse of the allergic disorder.

The recommended dosage for oral cleansing with ampho-
tericin B is 1 mL (100 mg) four times daily. The suspension
should be administered between meals to permit prolonged
contact with the oral lesions, and it should be dropped directly
on the tongue with the calibrated dropper. Patients should be
directed to hold the suspension in the mouth for as long as
possible before swallowing it.

In conclusion, we reported a case of eosinophilic pneu-
monia in which A. niger was detected in patient’s pharyn-
geal swab, and treatment by oral cleansing with ampho-
tericin B successfully relieved his coughing. We propose
that oral cleansing with amphotericin B can be used to treat
eosinophilic pneumonia caused by allergic reaction to a fun-
gal antigen, when the fungus colonizes the pharyngeal mu-
cosa. The treatment may be efficacious in preventing the re-
lapse of such allergic diseases.
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