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Introduction

Allergic bronchopulmonary aspergillosis (ABPA) is a
disorder caused by hypersensitivity to Aspergillus anti-
gens, and is currently the best recognized manifestation of
Aspergillus-associated hypersensitivity disorders. ABPA
occurs in 1–2% of patients with bronchial asthma and
2–15% of patients with cystic fibrosis.1 Patients with ABPA
may present with recurrent asthma exacerbations, expec-
toration of dark brown mucus plugs, hemoptysis, or sys-
temic symptoms such as fever, anorexia, malaise, or weight
loss. The Rosenberg criteria2 are most widely used for
diagnosis and include 8 major and 3 minor criteria. The
major criteria (easily remembered by the mnemonic AR-
TEPICS) are:

A - Asthma
R - Radiographic fleeting pulmonary opacities
T - Skin test positive (type 1 reaction) for Aspergillus

fumigatus
E - Eosinophilia
P - Precipitating antibodies (Immunoglobulin G [IgG])

in serum
I - Immunoglobulin E (IgE) in serum elevated

(� 1,000 IU/mL)
C - Central bronchiectasis
S - Serum-specific IgG and IgE against A. fumigatus
If 6 of the 8 primary criteria are met, the diagnosis is

certain.

The minor criteria are Aspergillus in sputum, expecto-
ration of brownish-black mucus plugs, and delayed skin
reaction to Aspergillus antigen (type 3 reaction).

Patients with ABPA present with diverse radiographic
manifestations, including finger-in-glove and toothpaste
opacities, air-fluid levels from dilated bronchi, and tram-
line shadows from edematous bronchial walls.3 High-
resolution CT characteristically shows central bronchiec-
tasis, mucus-filled bronchi (bronchoceles), consolidation,
and tree-in-bud appearance of centri-lobular nodules.4 Pul-
monary masses in ABPA are uncommon but have been
described in the literature.5-8 Proximal bronchoceles (often
inseparable from the hilum) may simulate hilar mass.9

We report 3 patients with pulmonary masses and ABPA.
We also discuss mechanisms by which ABPA might lead
to such parenchymal lesions.

Case Summaries

Patient 1

A 38-year-old female who was known to be asthmatic
since childhood was referred to our chest clinic with a
2-month history of worsening breathlessness, vague right
upper chest pain, and streaky hemoptysis. She had a his-
tory of anorexia and weight loss of 4 kg, without fever or
cough. Her asthma was well-controlled with medications
(budesonide 200 �g plus formoterol 6 �g, 1 puff twice
daily, and albuterol 100 �g, 2 puffs as needed) prior to
2 months before this presentation. She had never been
hospitalized for an asthma exacerbation. Physical exami-
nation showed decreased breath sounds in the right infra-
clavicular region, and no wheeze. A chest radiograph
showed a right-upper-lobe mass, which was confirmed on
computed tomography (CT) (Fig. 1). Fiberoptic bronchos-
copy was normal, and bronchoalveolar lavage fluid (BALF)
was negative for acid-fast bacilli, fungi, and malignant
cells, but showed eosinophilia of 7%. CT-guided fine-
needle-aspiration cytology was planned, but, in view of
her asthma, hemoptysis, and BALF eosinophilia, we did
the work-up for ABPA. A skin test for A. fumigatus was
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positive (types 1 and 3). Her total IgE count was
21,400 IU/mL (normal is � 100 IU/mL). IgE specific to
A. fumigatus was 27.3 kilounits of antibody per liter
(kUA/L) (normal is � 0.35 kUA/L). Absolute eosinophil
count was 1,850/�L. Precipitins to A. fumigatus were pos-
itive. Spirometry showed mild obstruction and substantial
bronchodilator reversibility. We started her on prednisolone
40 mg/d, with which she had complete resolution of all her
symptoms. Six weeks later her IgE was 4,950 IU/mL, and
a chest radiograph and CT (see Fig. 1) showed complete
resolution. Prednisolone was tapered and stopped after a
total course of 9 months. She is doing well on follow-up at
1 year.

Patient 2

A 38-year-old male presented to the chest clinic with
right-sided dull aching chest pain for 2 months. He

denied any fever, cough, expectoration, wheeze, hemop-
tysis, or weight loss. Chest radiograph showed a large
mass in the right mid-zone, which was confirmed on CT
(Fig. 2). The CT also revealed characteristic high-atten-
uation areas within the mass. There was no adenopathy
or pleural effusion. Bronchoscopy revealed thick inspis-
sated secretions from the right main bronchus. Aspergil-
lus skin test was strongly positive for type 1 and type 3
reactions. His total serum IgE was elevated (4,900 IU/
mL), as was his IgE specific for A. fumigatus (16.2 kUA/
L). Aspergillus precipitins were positive. Absolute
eosinophil count was 768/�L. Spirometry and broncho-
dilator reversibility were normal. BALF was negative
for acid-fast bacilli, but culture revealed growth of A. fu-
migatus. We started him on oral prednisolone at 40 mg/d,
with which he had complete resolution of all his symp-
toms. After 6 weeks his IgE was 2,050 IU/mL, and

Fig. 1. Patient 1. Chest radiograph (A) at presentation, shows large right-upper-lobe mass, and (B) after 6 weeks of prednisolone, shows
resolution of the mass. Computed tomogram (lung [left] and mediastinal window [right]) (C) at presentation, confirms the right-upper-lobe
mass and shows air bronchograms, and (D) after 6 weeks of prednisolone, confirms resolution.
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radiograph showed substantial resolution (see Fig. 2).
Prednisolone was tapered, and he is doing well on fol-
low-up at 9 months.

Patient 3

A 26-year-old male who was known to be asthmatic
presented to the chest clinic with worsening dyspnea, he-
moptysis, and expectoration of brownish plugs for 2 weeks.
He denied any fever, cough, expectoration, wheeze, or
weight loss. He did not smoke or drink alcohol. Physical
examination was normal. Chest radiograph showed a large
mass in the right mid-zone area. High-resolution CT (Fig. 3)
revealed bilateral bronchiectasis, extensive mucus plug-
ging, and hyperdense mucus (90 Hounsfield units). Serum
IgE was 3,120 IU/mL, serum IgE specific to A. fumigatus
was 8.93 kUA/L, and Aspergillus skin test was strongly
positive (types 1 and 3). Spirometry revealed severe ob-
struction, with substantial bronchodilator reversibility.
Bronchoscopy was normal, BALF showed eosinophilia
(8%), and culture revealed growth of A. fumigatus. Oral

prednisolone at 40 mg/d completely resolved all of his
symptoms. After 6 weeks his IgE was 1,128 IU/mL, and
radiograph showed complete resolution (see Fig. 3). Pred-
nisolone was tapered, and he is doing well on follow-up at
6 months.

Discussion

ABPA is a complex immune hypersensitivity reaction
that manifests when the bronchi become colonized by As-
pergillus,10 which causes chronic inflammation, then bron-
chiectasis, fibrosis, and, ultimately, respiratory failure.11

Although there are 200 species of Aspergillus, only a few
have been reported to cause ABPA: A. fumigatus, A. fla-
vus, and A. niger.

A wide spectrum of radiographic changes can be seen in
patients with ABPA,4,12 including transient migratory ra-
diographic opacities secondary to eosinophilic pneumo-
nia.3 High-resolution CT characteristically shows central
bronchiectasis, mucus-filled bronchi, consolidation, and
centri-lobar nodules.4 Other manifestations include seg-

Fig. 2. Patient 2. A: Chest radiograph at presentation, shows a mass in the right mid-zone. B: Noncontrast computed tomogram at
presentation. The mediastinal window (left) confirms a pleura-based mass in the lateral segment of the right middle lobe, with hyperdense
attenuation (arrow). The high-resolution sections of the lung window (right), done following bronchoscopy, confirms the mass and shows
an air-fluid level that developed secondary to bronchoalveolar lavage. There is also evidence of central bronchiectasis in the left lung.
C: Chest radiograph after 6 weeks of prednisolone shows complete disappearance of the pulmonary mass. There are few linear opacities
suggesting fibrosis in the right mid-zone.
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mental or lobar collapse, pleural effusions, and spontane-
ous pneumothorax.4 A characteristic radiographic finding
in ABPA is high-attenuation mucus (ie, the mucus plug is
visually denser than the normal skeletal muscle, or the

mucus-plug density is 100–170 Hounsfield units), which
is attributable to contained calcium salts, metals (the ions
of iron and manganese), and/or hemorrhagic products.13,14

High-attenuation mucus occurred in 2 of our patients. The
presentation of ABPA as large pulmonary masses (as seen
in our patients) is distinctly uncommon.5-8

These masses are usually attributed to mucus plugging
of bronchi and distal accumulation of secretions,5-7 as seen
in Patient 2, or large bronchoceles (mucus-filled dilated
bronchi), which appear as masses but with no proximal
obstruction, as seen in Patient 3.8 Another mechanism,
which we saw in Patient 1, is probably inflammatory eo-
sinophilic parenchymal consolidation, without endobron-
chial involvement, appearing as pseudotumor. Although
we did not confirm it with surgical lung biopsy, we hy-
pothesize that an eosinophilic organizing pneumonia due
to adjoining intense bronchial inflammation led to pseudo-
tumor formation. The finding of BALF eosinophilia sug-
gests this possibility. Unlike the other reported cases in the
literature, another interesting feature in Patient 1 was the
absence of central bronchiectasis,8 which further strength-
ens the suspicion of an inflammatory pseudotumor due to
an intense immune reaction, which had probably not had
enough time for bronchiectasis to set in. Though bron-
choceles are classically seen in ABPA, reversible bron-
choceles are almost pathognomonic of ABPA.15

Many a solitary pulmonary mass or nodule is malignant,
and recognition of subtle radiographic clues and epidemi-
ologic markers of benign lesions can be important to rap-
idly evaluate such patients. The presence of hyperdense
mucus is invaluable in several ways.13 It is the most char-
acteristic (if not pathognomonic) finding of ABPA, and
occurs in almost 19% of these patients.14 The high-atten-
uation calcium salts generally indicate chronicity and ne-
gate an acute event. And, high-attenuation mucus is suf-
ficiently specific for ABPA to allow a confident screen for
the same.

Teaching Points

ABPA can present as pulmonary mass lesions and must
be considered in the differential diagnosis of—particularly
but not restricted to—patients with a history of asthma.
High-attenuation density within these masses can help nar-
row the differential diagnosis. It is important to consider
ABPA in the diagnostic algorithm of pulmonary masses,
because treatment with glucocorticoids is associated with
excellent outcomes, as seen in our patients.
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