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Abstract  
Background: Allergic bronchopulmonary aspergillosis (ABPA) represents a significant complication in individuals of all ages with cystic fibrosis 
(CF), with prevalence rates ranging from 6% to 25%. Hence; the present study was conducted to evaluate risk factors for occurrence of 
bronchopulmonary aspergillosis in pediatric patients with cystic fibrosis at a tertiary care hospital. Materials & Methods: A study was conducted 
on 50 pediatric patients with cystic fibrosis, gathering comprehensive demographic and clinical data. Patients underwent various evaluations, 
including clinical assessment, spirometry, chest radiography, sputum analysis, and tests for Aspergillus sensitization, such as IgE levels and skin 
prick testing. The results were recorded and analyzed to identify risk factors associated with Aspergillus sensitization in cystic fibrosis patients. 

Results: A study of 50 pediatric subjects with cystic fibrosis (CF) found that 80% had abnormal chest radiographic findings and 20% had allergic 
bronchopulmonary aspergillosis (ABPA). ABPA was more common in patients with low CF scores, age over 12, atopy, and eosinophilia. Patients 
with ABPA tended to have lower lung function, as measured by FEV1 and FVC. The study's mean subject age was 41.3 months, with 66% being 
boys and a mean BMI of 13.3 kg/m2. Conclusion: CF is an autosomal recessive life-limiting multisystem disorder. ABPA is a pulmonary disorder 
that often occurs in patients with asthma or CF. CF patients with ABPA should undergo regular follow-up. 
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INTRODUCTION 
 

Allergic bronchopulmonary aspergillosis (ABPA) represents a 

significant complication in individuals of all ages with cystic 

fibrosis (CF), with prevalence rates ranging from 6% to 25%. 

This condition arises from the colonization of the respiratory 

system by fungi from the Aspergillus genus, particularly 

Aspergillus fumigatus, leading to sensitization of the host to 

fungal antigens. This process triggers a Th2 CD4 type immune 

response characterized by the production of specific IgE.[1,2] 

The resulting inflammatory and obstructive damage to the 

bronchopulmonary system can advance to fibrosis. Early 

diagnosis is crucial for CF patients exhibiting symptoms such 

as wheezing, transient pulmonary infiltrates, and diminished 

lung function. However, establishing a definitive diagnosis 

can be challenging due to overlapping clinical and radiological 

features, especially the progression of bronchiectasis. To 

accurately diagnose ABPA in CF patients, specific criteria, 

such as those recommended by the Cystic Fibrosis 

Foundation, are essential. The assessment of specific IgE 

against recombinant antigens of A. fumigatus has significantly 

enhanced the early diagnosis of ABPA, demonstrating high 

sensitivity and specificity. This method also shows potential 

for monitoring patients post-steroid treatment and for the early 

identification of recurrences.[3,4} The treatment of patients with 

cystic fibrosis (CF) who also have allergic bronchopulmonary 

aspergillosis (ABPA) can be complicated by the overlapping 

clinical characteristics of ABPA and CF exacerbations caused 

by bacterial infections, asthma, or other factors. Consequently,  
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in certain clinical scenarios, the choice to initiate treatment for 

ABPA in a CF patient may be ambiguous.[5,6] Hence; the 

present study was conducted to evaluate risk factors for 

occurrence of bronchopulmonary aspergillosis in pediatric 

patients with cystic fibrosis at a tertiary care hospital. 

 

METHODS 

 

A total of 50 patients pediatric patients with presence of cystic 

fibrosis were enrolled. Complete demographic and clinical 

details of all the patients were obtained. Clinical evaluation, 

spirometry, chest radiograph, sputum, total IgE, specific IgE 

for Aspergillus fumigatus, IgG precipitins and skin prick test 

(SPT) were done. ImmunoCAP test was used for estimation of 

total IgE, A. fumigatus specific IgE and common aeroallergen. 

IgG precipitins were assayed by agar gel double diffusion 

method. SPT was done using A. fumigatus extracts. The 

diagnosis of ABPA was based on the criteria suggested by the 

Cystic Fibrosis Foundation.8 Aspergillus colonization was 

defined as the presence of Aspergillus species in sputum from 

two samples collected on two consecutive days. Aspergillus 

sensitization was defined as positive specific IgE (>3.5 KU) in 

serum against A. fumigatus or immediate cutaneous reactivity. 

Various risk factors were evaluated. All the results were 

recorded in Microsoft excel sheet and were subjected to 

statistical analysis using SPSS software.  
 

RESULTS 
 

A total of 50 pediatric subjects with CF were enrolled. The 

mean age of the subjects was 41.3 months. Among these 50 

subjects, 66 percent were boys while the remaining were girls. 

The mean BMI was 13.3 kg/m2. While evaluating the chest 

radiographic findings, abnormality was detected in 80 percent 

of the subjects. ABPA was seen in 20 percent of the subjects. 

ABPA was more often seen in patients with low CF score, age 

>12 years, atopy, and eosinophilia. Patients with ABPA had a 
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trend towards lower FEV1 and FVC. ABPA was observed in 

20 percent of the participants. It was more frequently 

identified in individuals with a low CF score, those older than 

12 years, as well as in patients with atopy and eosinophilia. 

Patients diagnosed with ABPA exhibited a tendency towards 

reduced FEV1 and FVC values. 

 

Table 1: Prevalence of ABPA 

ABPA Number Percentage 

Present 10 20 

Absent 40 80 

Total 50 100 

 

Table 2: Risk factors 

Risk factors With 

ABPA 

Without 

ABPA 

p-value 

Mean age (months) 63.3 32.8 0.09 

Males (n) 4 29 0.15 

Mean CF score 55.9 81.3 0.01* 

Reversibility on PFT 3 8 0.72 

Presence of AC 2 5 0.64 

Atopy 10 3 0.01* 

 

DISCUSSION 
 
Aspergillus species are widely distributed saprophytic fungi 

that inhabit various environments, including water, soil, 

decaying organic matter, and indoor settings. The species most 

frequently linked to respiratory illnesses in humans is 

Aspergillus fumigatus. Although Aspergillus spores are 

typically inhaled daily without adverse effects, individuals 

with pre-existing pulmonary conditions, such as cystic fibrosis 

(CF), may experience colonization of the lungs by Aspergillus 

conidia, leading to allergic bronchopulmonary aspergillosis 

(ABPA). ABPA is a Th2-mediated pulmonary condition 

resulting from hypersensitivity to Aspergillus hyphae, which 

significantly impacts the health of CF patients and can lead to 

complications such as bronchiectasis and pulmonary fibrosis. 

While the detrimental effects of bacterial infections, 

particularly those caused by Pseudomonas aeruginosa, on CF 

lung disease are well-documented, the consequences of fungal 

infections are less understood. Nevertheless, early 

identification of ABPA appears to be clinically important to 

prevent further decline in lung function.[7,8] Hence; the present 

study was conducted to evaluate risk factors for occurrence of 

bronchopulmonary aspergillosis in pediatric patients with 

cystic fibrosis at a tertiary care hospital. 

A total of 50 pediatric subjects with CF were enrolled. The 

mean age of the subjects was 41.3 months. Among these 50 

subjects, 66 percent were boys while the remaining were girls. 

The mean BMI was 13.3 kg/m2. While evaluating the chest 

radiographic findings, abnormality was detected in 80 percent 

of the subjects. ABPA was seen in 20 percent of the subjects. 

ABPA was more often seen in patients with low CF score, age 

>12 years, atopy, and eosinophilia. Patients with ABPA had a 

trend towards lower FEV1 and FVC. ABPA was observed in 

20 percent of the participants. It was more frequently 

identified in individuals with a low CF score, those older than 

12 years, as well as in patients with atopy and eosinophilia. 

Patients diagnosed with ABPA exhibited a tendency towards 

reduced FEV1 and FVC values. The prevalence of ABPA 

changes according to the population (child/adult), geographic 

region, or diagnostic criteria that have been used. At the same 

time, ABPA is believed to be underdiagnosed, especially in 

developing countries, because its clinical features are much the 

same as cystic fibrosis (CF). In asthmatic patients the 

prevalence is reported to be about 1 to 2% and is more common 

in adults than in children. The prevalence is higher in CF 

patients than in asthmatic patients and thought to be 8.9% 

(ranged from 3 to 25%) with a significantly higher occurrence 

among adults.[9- 11]  

Sharma VK et al determined the prevalence and risk factors for 

ABPA in Indian children with cystic fibrosis. Clinical 

evaluation, spirometry, chest radiograph, sputum, total IgE, 

specific IgE for Aspergillus fumigatus, IgG precipitins and skin 

prick tests were done in 33 CF patients. Prevalence of allergic 

bronchopulmonary aspergillosis was 18.2% (95% CI 6.9% - 

35.4%): allergic bronchopulmonary aspergillosis was higher in 

patients with low cystic fibrosis score, age >12 years, atopy, 

and eosinophilia. Prevalence of ABPA is higher in Indian 

children with cystic fibrosis.[5] 
 

CONCLUSION 
 

CF is an autosomal recessive life-limiting multisystem disorder. 

ABPA is a pulmonary disorder that often occurs in patients 

with asthma or CF. CF patients with ABPA should undergo 

regular follow-up. 
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