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The involvement of pleura in patients with allergic bronchopulmonary aspergillosis (ABPA) is
uncommon. In most reported cases the involvement of the pleura is presumed to be due to ABPA
per se, due to the observed response to corticosteroids. We report a case of histopathologically
proven tubercular pleural effusion in a patient with ABPA at the time of initial diagnosis. This case
highlights the importance of intensive evaluation of an exudative pleural effusion in settings where
pleural effusion due to the primary underlying disease is uncommon or rare. Key words: broncho-
pulmonary aspergillosis; pleural effusion; ABPA; Aspergillus fumigatus. [Respir Care 2012;57(9):1509–
1513. © 2012 Daedalus Enterprises]

Introduction

The pathogenic mechanism underlying allergic bron-
chopulmonary aspergillosis (ABPA) is hypersensitivity to
the fungus Aspergillus fumigatus.1 The important clinical
manifestations include chronic asthma, recurrent pulmo-
nary infiltrates, and bronchiectasis. Radiologically, ABPA
is classified as seropositive ABPA (ABPA-S), ABPA with
central bronchiectasis and ABPA with central bronchiec-
tasis and with high attenuation mucus, depending on the
absence or presence of bronchiectasis and high attenuation
mucus.2

Although numerous radiological findings have been de-
scribed in ABPA, pleural involvement is an extremely
uncommon manifestation.3 Moreover, concomitant tuber-
culous pleural effusion in a patient with active ABPA has
never been previously reported. We report a case in which
the diagnosis of tubercular pleural effusion was established

at the time of initial diagnosis of ABPA. We also per-
formed a systematic review of literature of all the cases of
pleural effusions complicating the course of ABPA.

Case Report

A 22-year-old female presented to the chest clinic with
history of fever, worsening breathlessness, dry cough, and
right side pleuritic chest pain of 4 weeks duration. There
was no history of hemoptysis. She was diagnosed as hav-
ing asthma of 4 years duration and was treated with oral
theophylline, but had never received any inhaled medica-
tions. Her asthma control was poor, but there was no his-
tory of asthma exacerbations requiring hospitalization. The
patient had been treated for chronic fungal sinusitis 4 years
earlier, and had undergone functional endoscopic sinus
surgery. She had also received oral itraconazole and nasal
steroids for one year, after which she had been asymptom-
atic for the nasal symptoms. There was no previous history
of tuberculosis (TB) or close contact with any case of TB.

On examination the patient was febrile (38.3°C), heart
rate was 100 beats/min, blood pressure was 120/76 mm Hg,
and respiratory rate was 24 breaths/min. General physical
examination was unremarkable. On auscultation, the breath
sounds were diminished in intensity over the right infras-
capular area, with diffuse wheeze in the rest of the lung
fields. A chest radiograph confirmed the presence of a
right sided pleural effusion. Tuberculin skin test performed
with 5 tuberculin units was negative. Sputum smear for
acid-fast bacilli was negative on 2 occasions. In view of a
history of asthma, screening tests for ABPA were per-
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formed per the chest clinic’s protocol. She demonstrated
immediate cutaneous hypersensitivity to A. fumigatus an-
tigen; serum immunoglobulin-E levels, both total (7,800 IU/
mL, normal 0–100) and A. fumigatus specific (2.89 kilo-
units of antibody per liter, normal � 0.35) were elevated,
and the total eosinophil count was 780 cells/�L. Serum
precipitins to A. fumigatus were positive. High-resolution
computed tomography of the thorax demonstrated a right
pleural effusion with high-attenuation mucus plug. Lung
window sections showed centrilobular nodules with tree in
bud appearance in both the lung fields. In addition, bilat-
eral central bronchiectasis was seen (Fig. 1). A possibility
of ABPA with central bronchiectasis with pleural involve-
ment secondary to ABPA was considered.

Pleural fluid analysis revealed a cell count of 400 cells/�L
with lymphocyte predominance, protein levels of 5.8 g/dL,
and glucose of 80 mg/dL. Pleural fluid adenosine deami-
nase levels were 24 units/L. Bacterial cultures were sterile,
and stain for an acid-fast bacillus was negative. Cytolog-
ical examination was negative for malignant cells. Subse-
quently, a medical thoracoscopy was performed using the
rigid thoracoscope (operating laparoscope 10 mm, with
5 mm working channel, distortion free with right angled
eye piece, Richard Wolf Medical Instruments, Vernon Hills,
Illinois). There were multiple thin adhesions between the
parietal and visceral pleural surfaces, along with a diffuse
fine pleural nodularity (Fig. 2). Adhesiolysis was performed
at the time of thoracoscopy, and a pleural biopsy was
obtained (rigid biopsy forceps, spiked with both jaws open-
ing, Richard Wolf Medical Instruments, Vernon Hills, Il-
linois). Post procedure, an intercostal drain was inserted
on the right side, which was removed 2 days later. Histo-
pathological examination of the sections obtained from the
parietal pleura demonstrated multiple epithelioid cell gran-
ulomas, with multinucleate giant cells; there was no eo-
sinophilic inflammation, and the stain for acid-fast bacilli
was negative. A final diagnosis of tuberculous pleural ef-
fusion with ABPA was made.

Antitubercular treatment with isoniazid, rifampicin,
ethambutol, and pyrazinamide, was initiated. High-dose
inhaled corticosteroids and long-acting �2 agonist (for-

moterol/budesonide combination 6/200 �g, 2 puffs twice a
day and as required) was initiated for asthma control. At
2 months follow-up, the asthma was well controlled, and
effusion resolved completely. Culture of pleural biopsy
specimen grew Mycobacterium tuberculosis. The total im-
munoglobulin-E levels increased to 12,600 IU/mL, hence
the patient was also started on itraconazole 200 mg twice
a day.

Discussion

Pleural involvement in ABPA is uncommon, and in-
volvement of the pleura has been described in the form of
parenchymal lesions extending up to the pleural surface or
pleural thickening on radiology in up to 43–82% patients
with ABPA, in various small series.4,5 The other reported
pleural manifestation is secondary spontaneous pneumo-
thorax.6–11 Pleural effusion is a rarely reported clinical
presentation of ABPA. A systematic search of the PubMed
database, using the free text terms “ABPA” and “allergic
bronchopulmonary aspergillosis,” yielded 6 citations that
have described the occurrence of pleural effusion in
ABPA.5,12–16

Since the description of the first case of pleural effusion
in a patient with ABPA in 1981, only 7 cases have been
reported to date (Table). All the cases except one had
unilateral effusion.14 Diagnostic thoracentesis was per-
formed in all but one case. In 4 out of the 6 cases in which
a diagnostic thoracentesis was performed, the cell popu-
lation comprised predominantly lymphocytes or neutro-
phils.5,12–14 The other 2 cases manifested with eosinophilic
pleural effusion, and of these one developed effusion dur-
ing a relapse of ABPA.15,16 The pleural fluid in one of the
cases, along with eosinophilia, had empyematous charac-
teristics, with a low pH, low glucose, and high eosinophil
count.16 Such inflammatory features were proposed to be
likely related to high metabolic activity of the eosinophils.
Recurrence/appearance of pleural effusion after treatment
with corticosteroids has been reported in 2 cases. The

Fig. 1. A: High-resolution computed tomography of the chest shows
right sided pleural effusion and high-attenuation mucus in one of
the bronchiectatic cavities (arrow). B: The corresponding lung win-
dow depicting the areas of central bronchiectasis. Fig. 2. A: Thoracoscopic image showing extensive fine nodularity

over the parietal pleural surface, and pleural biopsy being taken.
B: Histopathology image of the pleural biopsy, demonstrating nu-
merous epithelioid cell granulomas.
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Table. Clinical Details and Outcome of All Cases of Pleural Effusion Complicating ABPA Reported in the Literature To Date

First
Author

Year
Age,

y
Sex

Side of
Effusion

Pleural Fluid
Nature

Work-up for ABPA

Associated
Lung Collapse
(segmental or

complete)

Histopathology
of Pleura

Clinical Course

Murphy12 1981 12 Male Right NA
Lymphocytes

Type 1 AST: positive
IgE: ND
Aspergillus fumigatus
precipitins: positive
A. fumigatus IgE: ND
TEC: 1,600 cells/�L

Yes Chronic
inflammation

Spontaneous resolution;
no recurrence on
follow-up

Murphy12 1981 64 Male Left NA
Lymphocytes

Type 1 AST: positive
IgE: ND
A. fumigatus
precipitins: positive
A. fumigatus IgE: ND
TEC: 1,660 cells/�L

Yes Chronic
inflammation

Responded to steroids;
recurrence on
follow-up, responded
to increase in
steroid dose

Bhagat13 1993 38 Female Left Exudate
Lymphocytes

Type 1 AST: positive
IgE: 280 IU/mL
A. fumigatus
precipitins: positive
A. fumigatus IgE: ND
TEC: 1,116 cells/�L

Yes Not done Responded to steroids;
no recurrence on
follow-up

Panchal5 1997 54 Male Left NA Type 1 AST: positive
IgE: 410 IU/mL
A. fumigatus
precipitins: positive
A. fumigatus IgE: ND
TEC: 2,624 cells/�L)

Yes Not done NA

O,Connor14 2001 27 Male Bilateral Exudate
Neutrophils

Type 1 AST: positive
IgE: 5,000 IU/mL
A. fumigatus
precipitins: positive
A. fumigatus IgE: ND
TEC: 1,610 cells/�L

No Not done Responded to steroids;
no recurrence on
follow-up

Ogasawara15 2003 61 Male Right Exudate
Eosinophilic

Type 1 AST: positive
IgE: Elevated
A. fumigatus
precipitins: positive
A. fumigatus IgE: ND
central bronchiectasis

Yes NA Effusion appeared during
relapse of ABPA;
responded to increase
in steroid dose and
addition of
itraconazole;
no recurrence
on follow-up

Kirschner16 2011 25 Male Left Exudate
Eosinophilic

AST: ND
IgE: 7,319 IU/mL
A. fumigatus
precipitins: ND
A. fumigatus IgE:
65.5 kUA/L
TEC: 4,900 cells/�L

Yes Not done Responded to steroids
and voriconazole;
no recurrence
on follow-up

ABPA � allergic bronchopulmonary aspergillosis
NA � not available
AST � aspergillus skin test
IgE � immunoglobulin-E
TEC � total eosinophil count
IU � international units
kUA � kilo-units of antibody per liter
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effusion responded in both cases with subsequent increase
in corticosteroid dosage.12 History of recurrent pleurisy
over 5 year duration prior to diagnosis was present in one
of the reported cases.14

The mechanisms postulated for the development of pleu-
ral effusion in ABPA include an intensive inflammatory
response, with release of cytokines and fungal transloca-
tion into the pleural space, leading to a local Th2-depen-
dent inflammatory response or lung collapse, leading to
“ex vacuo” pleural effusion.16 A case of ipsilateral pleural
effusion has been reported in a patient with ABPA, aller-
gic aspergillus sinusitis, and an operated aspergilloma. The
effusion cleared, with re-expansion of the lobe after ther-
apy with oral corticosteroids, and was proposed to be likely
due to effects of the lung collapse.13 Another postulated
mechanism is inflammatory pleural reaction, which occurs
adjacent to inflamed lung tissue, leading to the develop-
ment of an exudative effusion.

Although there is a broad differential diagnosis of eo-
sinophilic pleural effusions, the description of only 2 such
cases highlights the rarity of ABPA as a reported cause of
eosinophilic pleural effusions. In a retrospective analysis
of 2,205 pleural fluid samples from 1,868 patients over
12 year duration, 135 patients with eosinophilic pleural
effusion (7.2% of all patients with pleural effusion) were
identified, out of whom none of the patients had ABPA.17

The occurrence of ABPA in patients with pulmonary
TB has been rarely reported.18 ABPA has been reported to
develop in patients with past history of pulmonary TB,19

and most are cases of ABPA misdiagnosed as pulmonary
TB.20,21 Tuberculous pleural effusion complicating ABPA
has never been previously reported, and the index patient
represents the first such case. Approximately 5% of pa-
tients with M. tuberculosis infection develop tubercular
pleural effusion. Thoracoscopic pleural biopsy represents
the most sensitive diagnostic test for tuberculous pleural
effusions, with diagnostic yield approaching 100%.22 His-
topathologic examination may demonstrate granulomatous
inflammation, caseation, or acid-fast bacilli. Tuberculous
pleural effusion is primarily an immunologic response to
tubercle bacilli; hence, acid-fast bacilli are often not ob-
served. The natural history of tubercular pleural effusion is
one of spontaneous resolution, even without treatment.
However, the risk of developing severe forms of pulmo-
nary TB many years later is increased in these patients.23

The index case adds to the literature on the involvement
of pleura in patients with ABPA. Although a rare cause of
pleural effusion, we initially considered ABPA as the eti-
ology of the pleural effusion. However, due to the high TB
prevalence and rarity of the occurrence of pleural effusion
in ABPA, we aggressively pursued the diagnosis of this
exudative pleural effusion by performing thoracoscopy.
The importance of this case report lies in the fact that it
suggests that, even in a diagnosed case of ABPA, pleural

effusion due to ABPA per se is extremely rare. In fact,
treatment with corticosteroids might have caused clearing
of the tuberculous effusion, and the effusion would have
been presumed to be secondary to ABPA. However, these
patients are at risk of developing severe forms of pulmo-
nary TB many years later, as pointed out earlier.

ABPA is a rare cause of pleural effusion, and attributing
an exudative pleural effusion, even in the setting of ABPA,
to ABPA per se may be associated with disastrous conse-
quences, as the majority of these patients receive gluco-
corticoids. A diagnosis of TB needs to be definitively
excluded in these patients, ideally by performing a thora-
coscopic pleural biopsy.
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