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this mold, all consistent with a diagnosis of ABPA. This novel 
and unique presentation of ABPA expands on the differential 
diagnosis of eosinophilic pleural effusions. 
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     Case Report 

 A 25-year-old current smoker, electrician, with a history of 
well-controlled asthma not regularly using any medication, was 
sent to the hospital by his primary care provider for worsening 
cough, dyspnea on exertion, left-sided pleuritic chest pain and up-
per back pain, after failing antibiotic treatment for pneumonia 
diagnosed by chest X-ray 2 weeks prior. He had no history of fever, 
hemoptysis, weight loss, recent travel, or eating raw seafood. Clin-
ical examination on admission demonstrated dullness to percus-
sion and decreased breath sounds at left lung base. Complete 
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 Abstract 

 Allergic bronchopulmonary aspergillosis (ABPA) is primarily 
a disease of patients with cystic fibrosis or asthma, who typ-
ically present with bronchial obstruction, fever, malaise, and 
expectoration of mucus plugs. We report a case of a young 
man with a history of asthma who presented with cough, 
left-sided pleuritic chest pain and was found to have lobar 
atelectasis and an eosinophilic, empyematous pleural effu-
sion. Bronchoscopy and sputum cultures grew  Aspergillus fu-
migatus , and testing confirmed strong allergic response to 
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   Established Facts 

 • Allergic bronchopulmonary aspergillosis (ABPA) typically presents in patients with history of asth-
ma or cystic fibrosis with symptoms attributable to bronchial or peribronchial disease. 

   Novel Insights 

  • Eosinophilic pleural effusion may accompany ABPA.
• ABPA should be among differential diagnoses of eosinophilic pleural disease.  
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blood count revealed a leukocytosis of 16,400/ � l with marked eo-
sinophilia (30%, absolute eosinophil count of 4,900  � l). Serum 
immunoglobulin E (IgE) level was 7,319 kU/l (normal,  ! 127), with 
 Aspergillus -specific IgE of 65.5 kU/l and IgG of  1 200 mg/l. A chest 
X-ray and a CT of the chest showed left upper lobe atelectasis and 
left pleural effusion ( fig. 1 a, b). Thoracentesis was performed and 
800 ml of opaque yellow fluid were removed. Laboratory analysis 
of pleural fluid revealed pH of 7.01, glucose of 5 mg/dl, protein of 
6.5 g/dl, lactate dehydrogenase of 1,409 IU/l, and 50,800 nucle-
ated cells (95% eosinophils). Pleural fluid was negative for cul-
tures of aerobic/anaerobic bacteria, parasites, fungi, and acid fast 
organisms; galactomannan enzyme immunoassay on pleural ef-
fusion was negative. Urine  Legionella ,  Histoplasma , and  Blasto-
myces  antigens were negative.

  Bronchoscopy was performed and a complete obstruction of 
the left upper lobe with brownish mucus plugs was seen. A bron-
chial wash was negative for Gram stain and bacterial culture, ac-
id-fast bacilli smear and culture, direct fluorescent antibody for 
 Legionella  and  Pneumocystis jirovecii . The bronchial wash was 
positive on smear and fungal culture for  Aspergillus fumigatus . 

Based on the above presentation, a diagnosis of allergic broncho-
pulmonary aspergillosis was made.

  The patient was treated with prednisone at 40 mg/day which 
were weaned over 3 months, voriconazole at 300 mg twice daily, 
and inhaled fluticasone propionate/salmeterol 500  � g/50  � g 
twice daily. At 6 months’ follow-up, he was well and his chest ra-
diograph normalized ( fig. 2 ).

  Discussion 

 ABPA is a complex hypersensitivity reaction, often
in patients with asthma or cystic fibrosis, which occurs 
when bronchi become colonized by  Aspergillus . Repeated 
episodes of bronchial obstruction, inflammation, and mu-
coid impaction can lead to bronchiectasis, fibrosis, and re-
spiratory compromise  [1] . The pathophysiology of ABPA 
involves  Aspergillus -induced activation of Th2 CD4+ T 
cells that generate IL-4, IL-5, IL-13, and other cytokines, 
resulting in local and systemic inflammatory response 
with marked eosinophilia, and high IgE and IgG levels.

  Most ABPA cases are diagnosed in the 3rd to 4th de-
cade of life. Common presenting findings include low-
grade fever, wheezing, bronchial hyperreactivity, hemop-
tysis, or productive cough. Some patients may expec-
torate brownish-black mucus plugs  [2] . Imaging often 
reveals infiltrates, atelectasis due to mucus plugging, and 
bronchiectasis  [3] . High-resolution chest CT can be used 

a

b

  Fig. 1.  Chest X-ray ( a ) and chest CT ( b ) at diagnosis showing left 
lower lobe atelectasis and pleural effusion. 

  Fig. 2.  Chest X-ray 6 months after the diagnosis showing resolu-
tion of the effusion and atelectasis. 
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to distinguish between ABPA and asthma by the presence 
of bronchial dilatation, bronchiectasis, bronchial wall 
thickening, and pleural thickening, which are found 
more often in ABPA  [4] . The major diagnostic criteria for 
ABPA are: history of asthma (or cystic fibrosis), serum 
total IgE concentration greater than 1,000 ng/ml, elevat-
ed specific serum IgE and IgG to  A. fumigatus , periph-
eral blood eosinophilia greater than 500/mm 3 , lung infil-
trates on chest X-ray or CT, central bronchiectasis on 
chest CT, precipitating serum antibodies to  A. fumigatus , 
and immediate skin test reaction to  Aspergillus  antigens. 
Supporting diagnostic criteria include repeated sputum 
samples containing  Aspergillus,  history of expectoration 
of brown plugs, and late skin reactivity to  Aspergillus  an-
tigen. Our patient’s diagnosis was established by his his-
tory of asthma, elevated serum total IgE and  Aspergillus -
specific IgE and IgG, peripheral eosinophilia, imaging 
findings, and bronchoscopy findings  [5] .

  Only 4 cases of pleural effusions associated with ABPA 
have been hitherto reported; in 3 cases in which thora-
centesis was performed, the effusions were comprised 
predominantly of lymphocytes, mesothelial cells or neu-
trophils  [6–8] . An eosinophilic pleural effusion has a 
broad differential that includes pleural irritation, malig-
nancy, infections, pulmonary embolism, drug reactions, 
and other causes ( table 1 ). To our knowledge, an eosino-
philic effusion has not been reported in ABPA.

  In our patient, an extensive search for a bacterial, fun-
gal (including galactomannan antigen) or mycobacterial 
infection was negative; we therefore believe that the eo-
sinophilic pleural effusion was a reflection of an intensive 
allergic response. Another possible pathological mecha-
nism for development of an eosinophilic pleural effusion 
includes the translocation of fungi into the pleural space 
leading to local, pleural stimulation of a Th2-dependent 
inflammatory response. This mechanism could be inves-
tigated by measuring pleural fluid to serum gradients of 
IL-4, IL-5, IL-13 and IgE; in our case, no cytokine levels 
were obtained, but fungal cultures were negative. Alter-
natively, the eosinophilic pleural effusion could have 
formed due to local inflammatory mediators in the lung 
(e.g. IL-5) that entered the pleural cavity. An interesting 
feature of the presentation in our patient was its empy-
ematous character, with low pH, low glucose and high 
cellularity of the fluid; given an extraordinarily high eo-
sinophil count in the fluid, these inflammatory features 
were likely related to high metabolic activity of these 
cells. Finally, a lobar collapse caused by  Aspergillus -laden 
thick mucus plugs may have contributed to the develop-
ment of ‘ ex vacuo ’ pleural effusion.

  The mainstay of treatment of ABPA involves glucocor-
ticoids and antifungal agents, such as itraconazole or 
voriconazole  [5] . The addition of itraconazole to steroid 
medication was demonstrated as superior to steroid alone 
in two double-blind, randomized, placebo-controlled tri-
als  [9, 10] . The combination treatment allows reduction 
in steroid dose and duration, helping to decrease the 
harmful side effects of long-term steroid administration, 
while maintaining improvement in pulmonary function 
and decreasing inflammatory parameters. With a 
4-month treatment with prednisone, inhaled steroid/
bronchodilator, and voriconazole, our patient experi-
enced a full resolution of symptoms.
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Table 1. E tiologies of eosinophilic pleural effusion (adapted from 
[11, 12])

Pleural irritation
–
–
–
–

Pneumothorax (within hours)
Hemothorax (within days)
Thoracic surgery/chest trauma/thoracoscopy
Asbestos (within 2 decades)

Malignancy
– Lung cancer (most common)
Pulmonary embolism
Drugs (usually in months, but may be days to years)
–

–

Common: warfarin, propylthiouracil, sulfasalazine, 
fenfluramine, dexfenfluramine, practolol, simvastatin, 
nitrofurantoin, isotretinoin, clozapine, mesalamine, 
trimipramine, acebutolol
Uncommon: valproic acid, fluoxetine, acyclovir, tizanidine, 
dantrolene, crack cocaine, bromocriptine, vitamin B5/H, 
 infliximab, imidapril, gliclazide

Infections
–
–
–
–

–

Bacteria
Fungi
Mycobacteria 
Parasites (e.g. paragonimiasis is most common, others 
 include sparganosis, toxocariasis, cutaneous myiasis, loiasis, 
lymphatic filariasis, amebiasis, ascariasis, strongyloidiasis, 
echinococcosis, and dracunculiasis)
Viruses

Chronic eosinophilic pneumonia
Rheumatoid pleural effusion
Churg-Strauss syndrome
Idiopathic
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