
ABSTRACT
Background: The exact prevalence among patients of bronchial Asthma for Allergic bronchopulmonary Aspergillosis(ABPA) is yet 
unknown. This study was done to estimate the prevalene of ABPA in patients of Bronchial Asthma 

Methods: A total of 140 Bronchial asthma Patients, age ≥12yrs, diagnosed based on symptoms and spirometry were included in the 
study. All the patients were subsequently subjected to skin prick test for aspergillus fumigatus. Patients with positive skin prick test 
were subjected to further diagnostic work-up for ABPA. Confirmation of ABPA was done as per Rosenberg-Patterson criteria.

Result: The 140 bronchial asthma patients, Aspergillus Hypersensitivity was seen in 40 (28.6%) cases. IgE/IgG positivity was seen in 
16 (11.4%) cases. As per SPT criteria, a total of 40 (28.6%) cases had score 2+ or above and were considered to be positive. Among 
these, maximum (n=24; 17.1%) had score 2+, 11 (7.9%) had score 3+ and 5 (3.6%) had score 4+. As per Rosenberg criteria a total of 
16 (11.4%) cases were identified as ABPA.

Conclusion: There is a high prevalence of ABPA in asthma patients, underscoring the need for screening all asthmatic patients for 
ABPA.
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INTRODUCTION
Asthma is a heterogenous disorder with chronic airway 
inflammation as a major characteristics.  There exists a 
association between fungal sensitization and asthma severity 
and a variety of fungi are known to cause sensitization in 
patients of asthma. One of these known fungi, Aspergillus 
fumigatus has been under immense study, due to its global 
presence and recognised hypersensitivity with various 
respiratory disorders.1,2ABPA is a disorder of respiratory 
system mediated by a complex immunological reaction to 
Aspergillus Fumigatus, usually discovered in patients with 
bronchial asthma and cystic fibrosis. It is diagnosed by a 
using a combined approach with clinical history , laboratory 
findings and radiological findings which includes asthma 
, serum eosinophila , increased total IgE levels , fleeting 
opacities on chest x ray , bronchiectasis and Skin prick test 
with Aspergillus fumigatus antigen .4,5 ABPA in asthmatics 
is reported to have enhanced hypersensitivity induced by 
‘Aspergillus’ species, colonizing the cavities in the lung, as 
such it has varied presentations ranging from mild form 
Serologic ABPA (ABPA-S) to fatal destructive severe lung 
disease (ABPA-CB i.e ABPA with central bronchiectasis, ABPA-
ORF i.e ABPA with different radiological findings).6 The mainstay 
laboratory diagnosis are serological markers such as specific 
IgE-Af and IgG-Af (IgE and IgG against ‘aspergillus fumigatus’),
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while the hallmark of radiological diagnosis is fleeting 
pulmonary shadows and central bronchiectasis. 

ABPA is associated with uncontrolled bronchial asthma 
and often difficult to treat.7,8,9 Its identification is essential 
in bronchial asthma patients as it has strong impact on 
the therapeutic interventions. Its prevalence in patients of 
bronchial Asthma is unknown. This signifies the lack of well 
defined criteria and standardized tests for ABPA diagnosis. 
This study investigates the occurrence  of ABPA in patients 
diagnosed with Bronchial Asthma.

METHODOLOGY
A total 140 Bronchial asthma patients, age ≥12yrs, diagnosed 
based on symptoms and spirometry were incorporated in 
this study. These patients were subsequently subjected to 
skin prick test for aspergillus fumigatus. Patients positive 
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with SPT were subjected to further diagnostic work-up that 
included Complete blood check-up, Total serum IgE, specific 
IgE and IgG for Aspergillus fumigatus, Chest X-ray and HRCT- 
Thorax, Sputum culture, Evaluation of expectoration for 
brownish-black mucus plug. Confirmation of ABPA was 
done as per Rosenberg-Patterson criteria. 

RESULT
This study was done to estimate ABPA prevalence in patients 
of bronchial asthma and to correlate it with asthma severity. 
For this purpose, a total of 140 bronchial asthma patients 
were enrolled in the study and were evaluated for ABPA 
positivity. 

All the cases had bronchial asthma. Aspergillus 
Hypersensitivity was seen in 40 (28.6%) cases. IgE/IgG 
positivity was seen in 16 (11.4%) cases. A total of 34 (24.3%) 
had serum total IgE >1000 IU/mL. Eosinophil count was 
seen to be >1000 cells/µl in 56 (40%). Central bronchiectasis 
on HRCT was seen in 11 (7.9%) cases. A total of 14 (10%) 
patients had positive sputum culture.

As per SPT criteria, a total of 40 (28.6%) cases had score 2+ 
or above and were considered to be positive. Among these, 
maximum (n=24; 17.1%) had score 2+, 11 (7.9%) had score 
3+ and 5 (3.6%) had score 4+. As per Rosenberg criteria a 
total of 16 (11.4%) cases were identified as ABPA. 

DISCUSSION 
Bronchial asthma could have underlying sensitization 
to a host of allergens exposure to which might trigger, 
aggravate and deteriorate the asthma related symptoms. A 
thorough knowledge regarding the possible allergens and 
their impact on symptomatic profile and severity of asthma 
is essential. We assessed the prevalence of ABPA which is a 
complex clinical entity in the patients of bronchial asthma 
at our facility situated in North India. Assessment of ABPA 
can be done through various means, we used Rosenberg-
Patternson Criteria10 for the assesement of ABPA. Of 
different major and minor criteria described by them, we 
chose five major criteria to assess the prevalence of ABPA 
in our patients. Aspergillus hypersensitivity was found out 
to be 28.6% whereas prevalence of ABPA was 11.4% only. 
In preceding study, ABPA prevalence has been reported 
to vary substantially depending upon the various criteria 
used for the purpose of this assessment. Compared to 
the present study where 28.6% patients had aspergillus 
hypersensitivity, Maurya et al.11 could find it in 7.6% patients 
only. However, Agarwal et al.12 in their study reported the 
prevalence of allergic hypersensitivity to SPT to be 24.8%. 
Though the prevalence of ABPA was 12.9% only which is 
close to that observed in our study. Prasad et al.13 on the 
other hand considered ABPA diagnosis only when five 
of the Rosenberg-Patternson major criteria were met 
and reported the prevalence of ABPA in their study to be 
only 7.4%. However, as far as aspergillus hypersensitivity 
is concerned, they also found it to be positive in 30.3% 
patients which is comparable to 28.6% in the present study. 
However, compared to the present study where serum IgE/
IgG positivity against aspergillus fumigatus was only 11.4% 
they reported the individual IgE and IgG positivity against 
aspergillus fumigatus to be 34% and 28.5% respectively. 
A high prevalence of aspergillus hypersensitivity was also 
reported by Sabry et al.14 who found it to be positive in 
51.9% patients. Some other studies also found aspergillus 
hypersensitivity between 25 to 35%.15

Shahul et al.16 in their study also found the prevalence 
of ABPA to be 31.3% using Rosenberg-Patterson criteria 
and reported Aspergillus hypersensitivity to be 54%. In 
another study, Gupta et al.17 also reported IgE/IgG against 
aspergiilus fumigatus positivity rate to be 28.6% which is 
much higher than that observed in our study. Lou et al.18 
showed that too serum IgE positivity against aspergiilus 
fumigatus was reported to be 55.4% which is much higher 
than that in the present study. As such difficulty to assess 
fungal sensitization is highlighted in different studies and 
that is why various criteria have been used in different 
study for such assessment. It is not only the difference in 
criteria used to detect ABPA but a host of other genetic, 
environmental and clinical factors determine the level 
of ABPA burden in different populations. It might 
highly be dependent on the severity level of asthma.

Table 1: shows the outcome of screening and confirmatory 
evaluations for ABPA positivity.

SN Characteristic Number %
Major Criteria
1. Bronchial asthma 140 100.0

2.
IgE and IgG Positivity 

Negative 124 88.6
Positive 16 11.4

3. Serum Total IgE >1000 IU/mL 34 24.3

4. Peripheral blood eosinophil 
count >1000 cells/µl 56 40.0

5. Central bronchiectasis on HRCT 11 7.9
6. Chest X-ray opacities 23 16.4

7.

Skin Reaction
Negative 

0
1+

100
98
2

71.4
70.0
1.4

Positive (2+ or above) 40 28.6
2+ 24 17.1
3+ 11 7.9
4+ 5 3.6

Minor criteria
1. Sputum Culture positive 14 10.0
Final Diagnosis
1. Aspergillus hypersensitivity 40 28.6

2. ABPA based on Rosenberg 
criteria 16 11.4
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In one such study among severe asthma patients, Bhankur 
et al.19 found a higher prevalence of ABPA as high as 70%. 
The findings of the present study and their comparison with 
other studies thus show that prevalence of ABPA should 
be viewed in context with the method for evaluation as 
well as characteristics of the study population. Among 
other major and minor criteria in the present study HRCT 
central bronchiectasis, generalized pulmonary opacities 
on Chest X-ray and sputum culture positivity were seen 
in 5.7%, 17.1% and 10% cases respectively.  In their study 
in an exclusive ABPA population, Prasad et al.20 reported 
abnormal chest X-ray findings in 66.7% of patients. They also 
reported HRCT central bronchiectasis as the predominant 
finding in ABPA patients. Both chest X-ray as well as HRCT 
findings have been reported to be highly sensitive for 
ABPA detection (100% and 87.5% respectively)21 however 
chest X-ray has a very low specificity (50%) as compared to 
HRCT (100%).  In present study, When evaluated for ABPA 
positivity, the sensitivity and specificity of chest X-ray was 
87.9% and 68.7% respectively whereas the same for HRCT 
was 80.2% and 93.5% respectively.These findings are in 
agreement with the observations of Mathur and Mathur21 
who also found Chest X-ray to be more sensitive but less 
specific as compared to HRCT which was more specific but 
less sensitive.

In the present study, sputum fungal culture positivity was 
10%. It incidentally is one of the less reported finding in 
various studies. Kalaiyarasan et al.22 in their study did not 
have any case with positive sputum culture. However, Lou 
et al.18 in their study on 1842 asthma cases had 30 (1.6%) 
sputum fungal culture positive cases. But Prasad et al.13 
in their study showed it to be as high as 29.9% which is 
probably the highest positivity rate amongst all the studies 
reviewed by us. 

This study signifies a association of aspergillus 
hypersensitivity and ABPA positivity was observed with 
sputum culture positivity which should be considered as a 
temporal relationship. Sputum culture is a less sensitive yet 
a definitive minor criteria for diagnosis of ABPA. Although, 
Mortazaee et al.23 in their study reported the sputum culture 
positivity rate of 81.8%, however, other studies report its 
positivity to be in 40 to 60% range. However, Kalaiyarasan 
et al.22 in their study did not find any sample to be culture 
positive. Lou et al.18 on the other hand found culture 
positivity in 30/144 of IgE positive patients. In the present 
study, we found it to be positive in 30% of aspergillus 
sensitised patients and 68.8% of ABPA positive patients. 

CONCLUSION
The results illustrated that a high proportion of patients 
of bronchial asthma are ABPA positive. Considering 
this relationship, we recommend screening for ABPA 
in all the bronchial asthma patients. The findings of the 
present study need a validation too in a larger sample size. 

Like antibiotic stewardship the ABPA sensitization may also 
show a time-dependence and hence frequent assessments 
for ABPA positivity in bronchial asthma patients should be 
made at regular intervals.

REFERENCES
1.	 Agarwal R, Gupta D. Severe Asthma and fungi: current evidence.  

Medical Mycology.2011;49(Suppl.1): S150–S157

2.	 Shah A, Panjabi C. Allergic bronchopulmonary aspergillosis: 
a review of a disease with a worldwide distribution. J Asthma 
2002; 39:273–289.

3.	 Patterson K, Mary E. Strek. Allergic Bronchopulmonary 
Aspergillosis. Proceedings Of The American Thoracic Society. 
2010;7:237-244.

4.	 Pooni AP, Chinna D, Kaushal V, Singh D. Life threatening allergic 
bronchopulmonary aspergillosis (ABPA) in a previously well 
child due to acute exposure to pulse infested with Aspergillus 
flavus. Pediatric Infectious Disease. 2014;6:15-17. 

5.	 Chaudhary A, Utpat K, Desai U, Joshi JM. Allergic 
bronchopulmonary aspergillosis masquerading as malignancy 
in a nonasthmatic: A rare case report. Indian J Allergy Asthma 
Immunol 2016;30:35-7.

6.	 Kumar R, Chugh T, Gaur SN. Allergic Bronchopulmonary 
Aspergillosis - A review. Indian J Allergy Asthma Immunol. 
2003;17:55-66.

7.	 Fairs  A,  Agbetile  J,  Hargadon  B, et al.  IgE sensitization 
to  Aspergillus fumigatus  is associated with reduced lung 
function in asthma. Am J Respir Crit Care Med 2010; 182: 1362–
1368. 

8.	 Menzies D, Holmes L, McCumesky G, Prys-Picard C, Niven R. 
Aspergillus sensitization is associated with airflow limitation 
and bronchiectasis in severe asthma. Allergy. 2011;66:679-85. 

9.	 Agarwal R, Aggarwal AN, Gupta D, Jindal SK. Aspergillus 
hypersensitivity and allergic bronchopulmonary aspergillosis 
in patients with bronchial asthma: systematic review and meta-
analysis. Int J Tuberc Lung Dis. 2009 ;13:936-44.

10.	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. 

11.	Maurya V. Sensitization to Aspergillus Antigens and Occurrence 
of Allergic Bronchopulmonary Aspergillosis in Patients With 
Asthma, Chest 2005,127:1252-1259

12.	Agarwal R, Aggarwal AN, Gupta D, Jindal SK. Aspergillus 
hypersensitivity and allergic bronchopulmonary aspergillosis 
in patients with bronchial asthma: systematic review and meta-
analysis. Int J Tuberc Lung Dis. 2009 ;13:936-44.

13.	 Prasad R, Garg R, Sanjay, Dixit R.  A Study on Prevalence 
of Allergic Bronchopulmonary Aspergillosis in Patients of 
Bronchial Asthma. The Internet Journal of Pulmonary Medicine. 
2007; 9(2).

14.	Sabry MK, Shahin RY, Sheha DS, Saleh AM, Yassin AA. Suspected 
Allergic Bronchopulmonary Aspergillosis Cases in Adult 



Prevalence of Allergic Bronchopulmonary Aspergillosis in Bronchial Asthma

ERA’S JOURNAL OF MEDICAL RESEARCH, VOL.12 NO.2 13

Bronchial Asthma Patients Attending a Tertiary Care Clinic. 
Egypt J Immunol. 2016;23:31-37. 

15.	Nath A, Khan A, Hashim Z, Patra JK. Prevalence 
of Aspergillus hypersensitivity and allergic bronchopulmonary 
aspergillosis in patients with bronchial asthma at a tertiary care 
center in North India. Lung India. 2017;34:150-154. 

16.	Shahul A, Govindaraj V, Kumar SV, Singh VS, Pandit V, Chauhan 
AS. Allergic Bronchopulmonary Aspergillosis in Acute Severe 
Asthma- A Cross-sectional Study. Journal of Clinical and 
Diagnostic Research. 2020; 14:12-15.

17.	Gupta V, Sharma G, Wander G, Gupta M, Maria AK, Sidhu TK, 
et al. Prevalence of Allergic Bronchopulmonary Aspergillosis 
(ABPA) in Patients of Bronchial Asthma in Punjab. Sch. J. App. 
Med. Sci. 2018; 6: 1401-1404. 

18.	Lou B, Xu Z, Yang G, Guo C, Zheng S, Lou H, et al. Role of 
Aspergillus fumigatus-Specific IgE in the Diagnosis of Allergic 
Bronchopulmonary Aspergillosis. Int Arch Allergy Immunol. 
2019;178:338-344.

19.	Bhankhur D, Singla N, Aggarwal D, Chander J. Prevalence of 

allergic bronchopulmonary aspergillosis among patients with 
severe bronchial asthma in a tertiary care hospital in Northern 
India. Indian J Pathol Microbiol 2019;62:111-3.

20.	Prasad R, Garg R, Sanjay, Shukla AD. Allergic bronchopulmonary 
aspergillosis: A review of 42 patients from a tertiary care center 
in India. Lung India. 2009 ;26:38-40.

21.	Mathur N, Mathur M. Prevalence of Allergic Broncho Pulmonary 
Aspergillosis in patients with Asthma attending allergy clinic 
in a North West Indian Tertiary Care Institute. International 
Journal of Biomedical and Advance Research,2016; 7: 230-234.

22.	Kalaiyarasan, Jain AK, Puri M, Tayal D, Singhal R, Sarin R. 
Prevalence of allergic bronchopulmonary aspergillosis in 
asthmatic patients: A prospective institutional study. Indian J 
Tuberc. 2018;65:285-289.

23.	Mortezaee V, Mahdaviani SA, Pourabdollah M, Hassanzad 
M, Mirenayat MS, Mehrian P, et al. Diagnosis of allergic 
bronchopulmonary aspergillosis in patients with persistent 
allergic asthma using three different diagnostic algorithms. 
Mycoses. 2021 ;64:272-281.

Orcid ID:
Harshita Rani - https://orcid.org/0000-0001-9235-273X
Rajendra Prasad - https://orcid.org/0000-0001-6833-8452
Rishabh Kacker - https://orcid.org/0000-0002-8378-9785
Asna Khan - https://orcid.org/0009-0006-4092-7312
Rachit Sharma - https://orcid.org/0000-0002-3814-4443
Amit Srivastava - https://orcid.org/0000-0003-3248-7151


