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ABSTRACT

Allergic bronchopulmonary aspergillosis (ABPA) is a disease of the lungs resulting from 
a hypersensitivity reaction to Aspergillus fumigatus. The disease remains underdiagnosed 
and as many as 57% of patients are misdiagnosed as pulmonary tuberculosis, pneumonia, 
pulmonary abscess in China. Here we report the case of a 13-year-old girl with ABPA who 
presented with productive cough, wheezing, bronchiectasis and decline in lung function, 
total IgE was 25,180 KU/L, Aspergillus-specific IgE was 34.7 kUA/L. Chest high-resolution 
computed tomography (CT) showed infiltration, central bronchiectasis, and high-
attenuation mucus in the left lower lobe and lingula. On bronchoscopy, a large amount of 
purulent material and brownish sputum plugs were seen. This case has been diagnosed as 
pneumonia 3 times before the ABPA diagnosis. For the treatment, corticosteroid (prednisone 
0.5 mg/kg/day) plus itraconazole (200 mg, twice a day) were initiated. The girl responded 
well to the therapy. Two weeks later, she was free of symptoms. Lung function nearly 
improved to normal. One month later, peripheral eosinophil percentage and IgE decreased 
to 0.7% and 1,3451 KU/L (46% reduction), respectively. However, the trend of A. fumigatus-
specific IgE persistently increased during treatment (from 34.7 KU/L to above 100 KU/L). 
Chest CT showed improvement in pulmonary infiltration. The present case emphasizes the 
importance of considering the diagnosis of ABPA in children with uncontrolled pneumonia, 
hypereosinophilia, and bronchiectasis with a previous history of asthma. Total serum IgE is a 
useful marker of disease activity and success of therapy while the serum A. fumigatus-specific 
IgE has limited utility in the follow-up of patients with ABPA.
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INTRODUCTION

Allergic bronchopulmonary aspergillosis (ABPA) is an allergic lung disease usually caused 
by Aspergillus fumigatus that complicates the course of patients with asthma and cystic fibrosis 
(CF). It presents with varied clinical and radiological manifestations usually with uncontrolled 
asthma, recurrent pulmonary infiltrates with or without bronchiectasis [1]. The disease 
remains underdiagnosed and as many as 57% of patients are misdiagnosed as pulmonary 
tuberculosis, pneumonia, pulmonary abscess in China [2]. The prevalence of ABPA is estimated 
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to be approximately 2.5% in adult patients with asthma [3] and 2%–15% in patients with CF [4]. 
In the pediatric population, ABPA has mostly been observed in CF [5], but only a few reports 
have documented the occurrence of ABPA in asthmatic children [6, 7]. Here we report the case 
of a 13-year-old girl with ABPA who presented with recurrent “pneumonia.”

CASE REPORT

A 13-year-old girl referred to our hospital with a 15 months history of productive cough and 
4 months of intermittent wheezing in November 2015. Fifteen months ago, she complained 
of cough and occasionally cough up purulent sputum, then she was admitted to local 
hospital, her chest x-ray showed opacities, she was diagnosed pneumonia and treated with 
cephalosporin for 8 days and discharged after cough improving. However, she still suffered 
from intermittent cough after discharge, and symptoms were aggravated after exercise or 
cold. Eight months ago, her symptoms were exacerbated after cold, and purulent sputum 
occasionally contained brown particle, the routine blood test showed white blood cell (WBC) 
7.59×109/L, N 55.3%, E 3.6%, CRP 0.5 mg/L, her chest x-ray showed multiple opacities in left 
lung, she was diagnosed mycoplasmal pneumonia and received treatment by azithromycin (3 
courses), her symptoms had slight remission. Four months ago, she experienced wheezing, 
short of breath, and chest tightness when she traveled abroad, the symptoms relieved after 
oral glucocorticoid and in the following months she often felt short of breath especially after 
exercise and gradually exercise intolerance. One month ago, her symptoms got worse, she 
presented productive cough, wheezing and expectorated an amount of brown black sputum, 
and referred to local hospital, the routine blood test showed WBC 10.06×109/L, N 60.2%, L 
23.3%, E 10.51%, CRP 6.9 mg/L, total IgE > 3,000 IU/mL, pulmonary function test showed 
mild obstructive ventilatory functional disturbance (forced expiratory volume in 1 second 
67.3% predicted), bronchial dilation test(+), chest x-ray showed right upper lung opacities, 
she was still treated as pneumonia and received cephalosporin with no obvious improvement. 
Then she referred to our hospital, further investigation was done and the laboratory results 
were as follows: total IgE and serum IgE were both detected using ImmunoCAP system 
(Phadia, Uppsala, Sweden). total IgE was 25,180 KU/L (positive, >60 KU/L), Aspergillus-
specific IgE was 34.7 kUA/L (positive, >0.35 kUA/L). The percentage of T-cell subsets (CD3+ 
T cell, CD4+T cell, CD8+T cell) and the serum level of IgA, IgG, IgM was relatively normal. 
Chest high-resolution computed tomography (CT) showed infiltration, bronchiectasis, and 
high-attenuation mucus in the right lower lobe (Fig. 1). On bronchoscopy a large amount of 
purulent material and brownish sputum plugs within the posterior and anterior segment of 
the right upper lobe, anterior basal segment of right lower lobe and lingual segment airways 
were seen (Fig. 2A). Aspergillus fumigatus were cultured from bronchoalveolar lavage (Fig. 2B).  
The inflammatory cells in the mucus plug were predominantly eosinophils with some 
histioid cells (Fig. 2C). She had a family history of atopic disease and her father suffered from 
allergic rhinitis.

The diagnosis of ABPA (stage I) was considered. Corticosteroid (prednisone 0.5 mg/kg/
day) plus itraconazole (200 mg, twice a day) was initiated. The girl responded well to the 
therapy. Two weeks later, she was free of symptoms. Lung function nearly improved to 
normal. One month later, peripheral eosinophil percentage and IgE decreased to 0.7% and 
13,451 KU/L (46% reduction), respectively (Fig. 3). However, the trend of A. fumigatus-specific 
IgE persistently increased during treatment (from 34.7 KU/L to above 100 KU/L). Chest CT 
showed improvement in pulmonary infiltration.
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Fig. 1. High-resolution computed tomography chest showed infiltration (A), bronchiectasis (B), and high-attenuation mucus in the right lower lobe (C, 
mediastinal windows; D, lung windows) .

A B C

Fig. 2. Bronchoscopy showed mucus plugs (black arrow; A), and Aspergillus fumigatus cultured from bronchoalveolar lavage (B), the inflammatory cells in the 
mucus plug were predominantly eosinophils with some histioid cells (C; H&E, ×200).
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DISCUSSION

As our understanding of ABPA is improving, diagnostic criteria continue to evolve. Based 
on clinical, radiologic, and laboratory features, the first criteria were proposed in 1977 by 
Rosenberg et al. [8], which remains the most well acknowledged criteria. However, there was 
lack of consensus on the number of major and minor criteria required for the diagnosis. The 
International Society for Human & Animal Mycology (ISHAM) Working Group has proposed 
a more practical criteria in 2013 [9] and Agarwal et al. [10] proposed a revised version based 
on ISHAM criteria and new scoring system recently. Although the newly proposed criteria will 
ensure accurate diagnosis, ABPA can remain surprising silent, and this underscores the need 
for routinely screening the asthmatic patients for ABPA.

Due to the absence of preexisting asthma, this case has been diagnosed as pneumonia 3 
times before the ABPA diagnosis. Differentiating ABPA from more common pulmonary 
disorders remains a challenge due to similarities in symptoms. Because both pneumonia and 
ABPA may cause pulmonary infiltrations on chest radiographs [11].
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Fig. 3. (A) Peripheral eosinophil count before and after treatment 1 week and 4 weeks. (B) Percentage of 
peripheral eosinophil before and after treatment 1 week and 4 weeks. (C) Total IgE before and after treatment 4 
weeks, 6weeks, and 10 weeks. (D) A. fumigatus-specific IgE before and after treatment 4 weeks, 6 weeks, and 10 
weeks. slgE, specific lgE; A. fumigatus, Aspergillus fumigatus.
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Corticosteroids remain the mainstay in the management of ABPA, by targeting the 
inflammatory response triggered by A. fumigatus [11]. Dosing of oral steroids for ABPA has not 
been well defined. A common treatment strategy is 2 weeks of daily prednisone 0.5 mg/kg, 
followed by 6 to 8 weeks of alternate day therapy and then tapering by 5–10 mg every 2 weeks. 
Antifungals play an important, yet adjunctive role in the management of ABPA, among the 
antifungals, used to treat ABPA, itraconazole is the most commonly recommended, and the 
dose is 200 mg twice daily for 4–6 months [12].

The criteria for response to therapy were clinical and/or radiological improvement with 25% 
decline in IgE levels [9]. The serum total IgE showed a significant decline in this patient, 
however, the trend of A. fumigatus-specific IgE increased after 10 weeks treatment. This 
discordance between total and specific IgE after treatment has recently demonstrated in a 
retrospective study of 81 ABPA patients, the A. fumigatus-specific IgE increased in 42 subjects 
(51.9%) after 8-week treatment. The authors suspected that the reason for this discrepancy 
was due to the fact that IgE against A. fumigatus is produced locally (such as the lung) while 
the production of total IgE in ABPA is in the peripheral immune system [13]. Thus, as the 
total IgE is a useful test for monitoring treatment response in ABPA while the serum A. 
fumigatus-specific IgE has limited utility in the follow-up of patients with ABPA [13]. However, 
it remains the most specific investigations in screening and diagnosis of ABPA. A. fumigatus-
specific IgE of >0.35 kUA/L was found to have a sensitivity and specificity of 100% and 69.3%, 
respectively, in the diagnosis of ABPA [14].

The present case emphasizes the importance of considering the diagnosis of ABPA in 
children with uncontrolled pneumonia, hypereosinophilia, and bronchiectasis with a 
previous history of asthma. Early diagnosis and initiation of systemic corticosteroids are 
essential to prevent irreversible damage. Total serum IgE is a useful marker of disease activity 
and success of therapy while the serum A. fumigatus-specific IgE has limited utility in the 
follow-up of patients with ABPA.

REFERENCES

 1. Shah A, Panjabi C. Allergic bronchopulmonary aspergillosis: a perplexing clinical entity. Allergy Asthma 
Immunol Res 2016;8:282-97. 
PUBMED | CROSSREF

 2. Zhang M, Gao J. Clinical analysis of 77 patients with allergic bronchopulmonary aspergillosis in peking 
union medical college hospital. Zhongguo Yi Xue Ke Xue Yuan Xue Bao 2017;39:352-7.
PUBMED

 3. Denning DW, Pleuvry A, Cole DC. Global burden of allergic bronchopulmonary aspergillosis with asthma 
and its complication chronic pulmonary aspergillosis in adults. Med Mycol 2013;51:361-70. 
PUBMED | CROSSREF

 4. Stevens DA, Moss RB, Kurup VP, Knutsen AP, Greenberger P, Judson MA, Denning DW, Crameri R, Brody 
AS, Light M, Skov M, Maish W, Mastella G; Participants in the Cystic Fibrosis Foundation Consensus 
Conference. Allergic bronchopulmonary aspergillosis in cystic fibrosis--state of the art: Cystic Fibrosis 
Foundation Consensus Conference. Clin Infect Dis 2003;37 Suppl 3:S225-64. 
PUBMED | CROSSREF

 5. Sharma VK, Raj D, Xess I, Lodha R, Kabra SK. Prevalence and risk factors for allergic bronchopulmonary 
aspergillosis in Indian children with cystic fibrosis. Indian Pediatr 2014;51:295-7. 
PUBMED | CROSSREF

 6. Singh M, Das S, Chauhan A, Paul N, Sodhi KS, Mathew J, Chakrabarti A. The diagnostic criteria for 
allergic bronchopulmonary aspergillosis in children with poorly controlled asthma need to be re-
evaluated. Acta Paediatr 2015;104:e206-9. 
PUBMED | CROSSREF

5/6https://apallergy.org https://doi.org/10.5415/apallergy.2020.10.e27

ABPA misdiagnosed as recurrent pneumonia

http://www.ncbi.nlm.nih.gov/pubmed/27126721
https://doi.org/10.4168/aair.2016.8.4.282
http://www.ncbi.nlm.nih.gov/pubmed/28695805
http://www.ncbi.nlm.nih.gov/pubmed/23210682
https://doi.org/10.3109/13693786.2012.738312
http://www.ncbi.nlm.nih.gov/pubmed/12975753
https://doi.org/10.1086/376525
http://www.ncbi.nlm.nih.gov/pubmed/24825267
https://doi.org/10.1007/s13312-014-0396-x
http://www.ncbi.nlm.nih.gov/pubmed/25620428
https://doi.org/10.1111/apa.12930
https://apallergy.org


7. De H, Azad SM, Giri PP, Pal P, Ghosh A, Maitra A. Two cases of non-cystic fibrosis (CF) bronchiectasis 
with allergic bronchopulmonary aspergillosis. Respir Med Case Rep 2016;20:68-71. 
PUBMED | CROSSREF

8. Rosenberg M, Patterson R, Mintzer R, Cooper BJ, Roberts M, Harris KE. Clinical and immunologic 
criteria for the diagnosis of allergic bronchopulmonary aspergillosis. Ann Intern Med 1977;86:405-14. 
PUBMED | CROSSREF

9. Agarwal R, Chakrabarti A, Shah A, Gupta D, Meis JF, Guleria R, Moss R, Denning DW; ABPA 
complicating asthma ISHAM working group. Allergic bronchopulmonary aspergillosis: review of 
literature and proposal of new diagnostic and classification criteria. Clin Exp Allergy 2013;43:850-73. 
PUBMED | CROSSREF

 10. Agarwal R, Sehgal IS, Dhooria S, Aggarwal AN. Developments in the diagnosis and treatment of allergic 
bronchopulmonary aspergillosis. Expert Rev Respir Med 2016;10:1317-34. 
PUBMED | CROSSREF

 11. Greenberger PA. Allergic bronchopulmonary aspergillosis. J Allergy Clin Immunol 2002;110:685-92. 
PUBMED | CROSSREF

 12. Greenberger PA, Bush RK, Demain JG, Luong A, Slavin RG, Knutsen AP. Allergic bronchopulmonary 
aspergillosis. J Allergy Clin Immunol Pract 2014;2:703-8. 
PUBMED | CROSSREF

 13. Agarwal R, Aggarwal AN, Sehgal IS, Dhooria S, Behera D, Chakrabarti A. Utility of IgE (total 
and Aspergillus fumigatus specific) in monitoring for response and exacerbations in allergic 
bronchopulmonary aspergillosis. Mycoses 2016;59:1-6. 
PUBMED | CROSSREF

 14. Agarwal R, Maskey D, Aggarwal AN, Saikia B, Garg M, Gupta D, Chakrabarti A. Diagnostic performance 
of various tests and criteria employed in allergic bronchopulmonary aspergillosis: a latent class analysis. 
PLoS One 2013;8:e61105. 
PUBMED | CROSSREF

6/6https://apallergy.org https://doi.org/10.5415/apallergy.2020.10.e27

ABPA misdiagnosed as recurrent pneumonia

http://www.ncbi.nlm.nih.gov/pubmed/28053855
https://doi.org/10.1016/j.rmcr.2016.12.005
http://www.ncbi.nlm.nih.gov/pubmed/848802
https://doi.org/10.7326/0003-4819-86-4-405
http://www.ncbi.nlm.nih.gov/pubmed/23889240
https://doi.org/10.1111/cea.12141
http://www.ncbi.nlm.nih.gov/pubmed/27744712
https://doi.org/10.1080/17476348.2016.1249853
http://www.ncbi.nlm.nih.gov/pubmed/12417875
https://doi.org/10.1067/mai.2002.130179
http://www.ncbi.nlm.nih.gov/pubmed/25439360
https://doi.org/10.1016/j.jaip.2014.08.007
http://www.ncbi.nlm.nih.gov/pubmed/26575791
https://doi.org/10.1111/myc.12423
http://www.ncbi.nlm.nih.gov/pubmed/23593402
https://doi.org/10.1371/journal.pone.0061105
https://apallergy.org

	Allergic bronchopulmonary aspergillosis misdiagnosed as recurrent pneumonia
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	REFERENCES


