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Allergic Bronchopulmonary
Aspergillosis due to Aspergillus niger
without Bronchial Asthma
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Abstract
A 65-year-old woman was admitted to our hospital with

a dry cough and pulmonary infiltrates. Chest radiograph

and CT revealed mucoid impaction and consolidations.

Peripheral blood eosinophilia and elevated serum IgE

were observed. Aspergillus niger was cultured repeated-

ly from her sputum, but A. fumigatus was not detected.

Immediate skin test and specific IgE (RAST) to Aspergil-

lus antigen were positive. Precipitating antibodies were

confirmed against A. niger antigen, but not against A.

fumigatus antigen. She had no asthmatic symptoms,

and showed no bronchial hyperreactivity to methachol-

ine. Thus, this case was diagnosed as allergic broncho-

pulmonary aspergillosis (ABPA) without bronchial asth-

ma due to A. niger, an organism rarely found in ABPA.

The administration of prednisone improved the symp-

toms and corrected the abnormal laboratory findings.

Introduction

Allergic bronchopulmonary aspergillosis (ABPA) is a
lung disease caused by hypersensitivity reactions to anti-
gens of Aspergillus species, which is characterized by
bronchial asthma, pulmonary infiltrates and eosinophilia
[1]. Bronchial asthma has been considered an essential
diagnostic criterion and to play an important role in the
development of the disease [2]. However, several cases
have been reported without bronchial asthma [3–6], but
in those reports, some patients were included who were in
the pre-asthmatic state and who ultimately developed
bronchial asthma. On the other hand, it is certain that
there are patients, who never develop bronchial asthma.
The natural course of ABPA is not known in detail, but a
diagnostic criterion which is absent at the time of the
diagnosis can develop during follow-up [7, 8]. Clinical
symptoms of airway obstructions are, as Safirstein et al.
[9] put it, not a reliable indication of early episodes of con-
solidaton. From these points of view, bronchial asthma is
not necessarily considered as an essential factor for the
diagnosis of ABPA, especially in the early stage.

ABPA is mostly caused by Aspergillus fumigatus. In
the present case, the causative organism was A. niger,
which is rarely encountered in ABPA, especially in Ja-
pan.
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Fig. 1. Chest radiograph on admission showed consolidations in
both lung fields and band-like shadow in the right upper lung field.
Fig. 2. Chest CT on admission showed the image of mucoid impac-
tion in the right upper lobe bronchus and consolidations in the left
lung fields.

Fig. 3. Microscopic view of A. niger isolated from the patient’s spu-
tum, showing a characteristic spherical conidial head of this species.
Fig. 4. Close-up view of agar gel double diffusion test. A = The serum
of our patient; B = A. niger antigen of another patient; C = the serum
of another patient with A. niger, D = A. niger antigen of our patient;
E = saline, F = A. fumigatus antigen. This test demonstrated precipi-
tating antibodies appearing against A. niger antigen (A–B, C–D), but
not against A. fumigatus antigen (A–F).

Case Report

A 65-year-old woman visited her physician with 2-week symp-
toms of a non-productive cough in mid-December 1991. The chest
radiograph showed bilateral infiltrates, and she was referred to our
hospital on January 9, 1992. She was a non-smoker and had no pre-
vious disease except an operation for gastric ulcer at age 45. She was a
housewife and had lived in a condominium for about 8 years. On
admission, she only complained of a non-productive cough. She was
afebrile and her chest was clear to auscultation. Other physical exam-
inations showed no abnormal findings.

Laboratory findings on admission included a red blood cell count
of 321 ! 104/mm3, hemoglobin value of 10.1 g/dl, a white blood cell
count of 7,800/mm3 with 45% neutrophils, 26% lymphocytes, 26%
eosinophils, and 3% basophils, an erythrocyte sedimentation rate of
70 mm/h and a C-reactive protein value of 1.7 mg/dl. Her serum IgE
level was 5,449 IU/ml (normal, 0–500 IU/ml). Other blood chemistry
values were all within normal limits. Pulmonary function test on
admission revealed vital capacity of 3,060 ml, percent vital capacity
of 134.8%, forced expiratory volume in 1 s of 2,200 ml and 71.9%,
pulmonary diffusing capacity for carbon monoxide (DLCO) of
9.73 ml/min/mm Hg and %DLCO of 52.5%. A decrease in DLCO was
found.

1

2

3

4



Allergic Bronchopulmonary Aspergillosis
without Bronchial Asthma

Respiration 1999;66:369–372 371

The chest radiograph and chest CT on admission showed consoli-
dations in both lung fields and the image of a mucoid impaction in
the right upper bronchus (fig. 1, 2). Aspergillus species were cultured
from both sputum and mucus aspirated by fiberoptic bronchoscopy,
and these were identified as A. niger (fig. 3). Culture for A. fumigatus
was negative. Intradermal skin test to extracts of A. fumigatus and
Candida showed immediate wheal and flare reactions, but no late
reactions, respectively. Specific IgE (RAST) was positive to Aspergil-
lus, Candida, Penicillium, Cladosporium, Mucor and Alternaria. An
agar gel double diffusion test demonstrated precipitating antibodies
against A. niger antigen, but not against A. fumigatus antigen
(fig. 4).

Thus, a provisional diagnosis of ABPA caused by A. niger was
made. The patient fulfilled all the primary criteria, except bronchial
asthma and central bronchiectasis, and two of the secondary criteria
by Rosenberg et al. [1]. Next we examined her airway hyperrespon-
siveness. The methacholine inhalation test disclosed that respiratory
resistance (Rrs) at baseline was 3.6 cm H2O/l/s and Rrs did not
increase, even though the concentration of methacholine increased.
Rrs at end concentration (25.0 mg/ml) was 4.4 cm H2O/l/s. Thus,
hyperresponsiveness of the bronchus was absent.

During the hospital stay, increase in consolidations was con-
firmed, but there were no symptoms of bronchial asthma. She was
treated with prednisone 40 mg daily from January 31, 1992. Consoli-
dations improved gradually, and the dose of prednisone was tapered
to 10 mg daily. On March 5, the chest radiograph showed marked
improvement in consolidations and laboratory data showed a white
blood cell count of 5,800/mm3 with 3% eosinophils, a C-reactive pro-
tein value of 0 mg/dl and serum IgE level of 2,661 IU/ml and 2 days
later she was discharged. When the dose had been tapered to 5 mg
every other day 6 months after the discharge, a non-productive cough
and consolidations on a chest radiograph recurred and the dose was
increased to 20 mg daily on December 8. The dose was then tapered
to 10 mg daily. Although over 6 years have passed since the diagno-
sis, she has remained well with prednisone from 5 to 10 mg daily and
there has been no appearance of bronchial asthma.

Discussion

ABPA is a disease of the lung caused by hypersensitivi-
ty reactions to antigens of Aspergillus species, mostly A.
fumigatus. For establishing the diagnosis of ABPA, the
criteria of Rosenberg et al. [1] have generally been adopt-
ed. Our patient fulfilled five of the seven primary criteria,
and two of the three secondary criteria. She had no airway
hyperresponsiveness. Therefore, the diagnosis of ABPA
with a lack of bronchial asthma was appropriate.

The mechanism of ABPA has been considered as fol-
lows [2]. In atopic patients, the repeated inhalation of
Aspergillus spores lead to the production IgE antibody
and bronchial asthma appears by the type 1 allergy of Gell
and Coombs. Furthermore, spores are trapped and colon-
ize the bronchus for the viscous sputum, acting as the
antigen and leads to the appearance of precipitating anti-
bodies by the type 3 allergy. Based on this theory, bron-

chial asthma is important for spores to colonize. In fact, it
has been regarded as an essential criterion by Henderson
[10] in 1968.

However, several cases without bronchial asthma have
been reported [3–6]. Above all, Glancy et al. [3] reported
that 11 of 42 patients with allergic bronchopulmonary
fungal disease had no evidence of asthma. But in those
cases, some patients were included who had showed air-
way hyperresponsiveness [6], and who had developed
bronchial asthma [3]. These facts suggest that those pa-
tients might have been in a stage preceding bronchial
asthma. Greenberger and Patterson [7] and Greenberger
[8] considered that patients can be classified into five
stages, namely: acute stage, remission, exacerbation, cor-
ticosteroid-dependent asthma and fibrotic end stage, and
each diagnostic criterion could occur in different stages.
From this point of view, it is probable that bronchial asth-
ma may appear later.

It is considered that the role of bronchial asthma in the
development of ABPA is to make excretion of Aspergillus
difficult and colonization easy by the viscous sputum.
Recently, Amitani et al. [11, 12] demonstrated experi-
mentally that Aspergillus species produced substances
which slowed ciliary beat frequency and damaged respira-
tory epithelium. This fact suggested that those substances
could deteriorate mucociliary clearance and could lead to
the process of the colonization of the airways. In conclu-
sion, bronchial asthma was suspected to be the accelerat-
ing factor in the development of ABPA, but not the prem-
ise or an essential factor.

ABPA is mostly caused by A. fumigatus, and other
Aspergillus species are rather rarely the cause of this dis-
ease. There are several reports due to A. oryzae, A. terreus,
A. niger and A. flavus. Also, there are some reports with-
out bronchial asthma due to Aspergillus species other than
A. fumigatus [3], but to our knowledge, never due to A.
niger alone.

We report a rare case of ABPA due to A. niger without
bronchial asthma. We suspect that bronchial asthma is
not an essential factor for the diagnosis of ABPA.
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