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INTRODUCTION

Allergic Bronchopulmonary Aspergillosis 
(ABPA) is a complex hypersensitivity reaction 

to the fungus Aspergillus fumigatus. The entity 
primarily affects individuals having asthma or cystic 
brosis.� This� review� highlights� the� pathogenesis,�
diagnosis, and management of ABPA, with a 
focus on recent advancements and challenges.
Allergic bronchopulmonary aspergillosis is a 
form of lung disease that occurs in some people 
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who are allergic to Aspergillus spp. With ABPA, 
this allergic reaction causes the immune system to 
overreact to Aspergillus spp which culminates in 
lung� inÁammation.� ABPA� causes� bronchospasm�
(or tightening of airway muscles) and mucus build-
up, leading to symptoms like coughing, breathing 
difculty�and�airway�obstruction.

Aspergillus species are molds which are 
ubiquitousin the environment, especially in 
the organic matter. There are over 100 known 
Aspergillus species worldwide, but most of the 
illnessesare caused by Aspergillus fumigatus, 
Aspergillus niger, Aspergillus�Áavus, and Aspergillus 
clavatus. An infection by Aspergillus species usually 
causes a broad spectrum of illnesses in humans. 
However, this depends also on the immune status 
of the host. Symptoms range from hypersensitivity 
reactions to direct angioinvasion.1

Aspergillus fumigatus is the most common 
ubiquitous airborne fungus that serves asthe 
principal causative microorganism for ABPA.

Epidemiology

Allergic bronchopulmonary aspergillosisis a 
restrictive chest disease that commonly presents in 
man�intheir� third�to�fth�decades�of� life.� It� is�also�
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commonly encountered in children. This entity is 
also found in severe asthmatics and patients with 
cystic� brosis.� ABPA� is� seenmostly� in� adolescent�
and�adult�patients�having�asthma�or�cystic�brosis.�
It has been estimated that about 2.5% (0.7–3.5%) of 
adult patients with asthma suffer from ABPA, too. 
In a recent meta-analysis, the pooled prevalence 
of A. fumigatus sensitisation in asthmatic adults 
was estimated to be about 25% in tertiary care. Of 
the Aspergillus-sensitised individuals, nearly 37% 
nally� developed�ABPA.9 ABPA may not always 
require a predisposing condition; the culprit 
environment or such predisposing conditions 
has been expanded to include bronchiectasis and 
COPD.10

Aspergillus fumigatus is the commonest causative 
fungus incriminated in ABPA. However, other 
Aspergillus specieslike A.� Áavus,� A.niger, and 
A. oryzae, can also cause ABPA, albeit less 
frequently. Schizophyllum commune,� a� lamentous�
basidiomycetousmold commonly found on 
the rotten wood of trees, can lead to similar 
pathology and a condition coined as allergic 
bronchopulmonary mycosis (also called ABPM).2

Clinical features

Symptoms of ABPA mimic those of exacerbating 
asthma or pulmonary� cystic� brosis, with 
cough producing dirty-green or brown plugs. 
Haemoptysis is rare. Pyrexia, headache, and loss 
of appetite are also commonly observed systemic 
ndings�in�severe�cases.�Signs�of�airway�obstruction,�
manifesting as wheezing and prolonged expiration, 
are not differentiable from exacerbation of bronchial 
asthma, which is a close differential diagnosis.3 
Actually, ABPA may be considered as an asthma 
endotype and is a treatable trait in bronchiectasis 
not with standing the aetiology.11,12

Pathogenesis

ABPA is characterized by an exaggerated 
immune response to Aspergillus fumigatus. The 
pathogenesis involves both type I (IgE-mediated) 
and type III (IgG-mediated) hypersensitivity 
reactions. Eosinophilic mucusplugs in the bronchi 
and�elevated�levels�of�total�and�specic�IgE�are�key�
features.�Recent�ndings�suggest�that�extracellular�
trap� cell� death� of� eosinophils� plays� a� signicant�
role in disease mechanisms. The cells (Helper T 
cells) play an essential role in the hypersensitivity 
reaction caused by the A. fumigatus antigen. It 
presents as IgE production, eosinophilia, mast cell 
degranulation and bronchiectasis.4 The interleukins 
primarily involved in the disease process are IL-4,5 

and 13. There are also certain genetic factors which 
predispose to ABPA, like HLA DR2,5, mutations 
in CFTR, polymorphism in SP-A2 and mannose 
binding lectin (MBL) which also increase the overall 
probability of developing ABPA.

Diagnosis

The diagnosis of ABPA is indeed challenging due 
to its overlapping symptoms with other respiratory 
conditions. The International Society for Human 
and Animal Mycology (ISHAM) has proposed 
some diagnostic criteria that include patients with 
the following predisposing conditions:

a) Positive immediate skin reaction to 
Aspergillus antigen. In the skin test, a 
positive Type I Hypersensitivity reaction is 
typical of ABPA. It represents the presence 
of A.�fumigatus-specic�IgE antibodies.

b) Elevated total serum IgE levels. Elevated 
total serum IgE (usually over 500 IU/mL) 
is indicative of ABPA. The cut-off value 
has been reduced from 1000 IU/ml as the 
latter is less sensitive.13,14

c) Presence of precipitating antibodies 
(precipitins) to Aspergillus antigen.

d) Gel diffusion tests: They can be done to 
detect antibodies to Aspergillus spp.

e) Culture: Aspergillus spp. can be cultured 
from the sputum in up to two-thirds of 
patients having ABPA, but hyphae may not 
be clearly evident by direct microscopy.5 
Since Aspergillus fumigatus is a ubiquitous 
fungus and can also be present naturally in 
humans, its isolation does not necessarily 
guarantee causality.

Histopathology

Histopathologically, in ABPA one can document 
chronic� bronchial� inÁammation,� eosinophilia�
(that may lead to the development of an area of 
lung parenchymal scarring), airway remodelling, 
and bronchiectasis. Bronchi may show impacted 
mucus plug containing fungal hyphae, Charcot-
Leyden� crystals,� brin� and� Curschmann� spirals.�
The dichotomous branching of hyphae occurs at 45 
degree angles, indicative of Aspergillus spp.

Recent guidelines recommend screening for A. 
fumigatus� sensitization� using� fungus-specic� IgE�
in�newly�diagnosed�asthmatic�adults�and�difcult-
to-treat asthmatic children as the skin test fared 
poorly in comparison to the antibody assay.13,14 The 
IgE immunoassay cut-off is 0.35 kUA/L(Kilounits 
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of� allergen-specic� IgE� per� liter)� using� FEIA�
(Áuorescent�enzyme�immunoassay).15

a) Chest X-ray: Imaging studies, such as high-
resolution CT scans, can reveal central 
bronchiectasis and mucus plugging, 
which are indicative of ABPA. Chest X-ray 
has 50% sensitivity for the diagnosis of 
ABPA.�It�can�show�parenchymal�inltrate�
and bronchiectatic changes, mostly in 
the upper lobes. However, all lobes may 
exhibit involvement.

HRCT (High resolution CT scan) Chest is the 
investigation of choice for detectingbronchiectatic 
changes and other abnormalities that are 
undetectable on a chest X-ray, like centrilobular 
nodules and tree-in-bud lesions.

Patients of ABPA with no obvious abnormalities 
evident on HRCT chest are termed as serologic 
ABPA (or ABPA-S).

Patients with central bronchiectasis on HRCT 
are, on the other hand, termed as ABPA Central 
Bronchiectasis (ABPA-CB). Typical radiological 

abnormalities seen in ABPA are “Finger in glove” 
opacity which is suggestive of impaction of mucus 
in the dilated bronchi and“tramline shadows” 
suggestive of parallel linear shadows which 
extend from the hilum in bronchial distribution 
and represent longitudinal impression of the 
inÁamed,�edematous�bronchi.�Some�other�ndings�
are“toothpaste shadows” highlighting mucoid 
impaction of the airways, and “ring shadows” which 
indicate� dilated� bronchi� with� inÁamed� bronchial�
walls.� The� higher� sensitivity,� identication� of�
the type and distribution of bronchiectasis, and 
recognition of mucus plus are evidentin CT scan in 
a better way than a digital X-ray. High attenuation 
mucus (HAM), or mucus which is visually denser 
than the paraspinal muscles on non-contrast CT 
thorax is said to be pathognomonic for ABPA.16 
The�sensitivity�and�specicity�of�HAM�are�35%�and�
100% respectively.17

Appended below shows diagnostic algorithm 
in ABPA

Below�shows�Chest�X-ray�with�typical�ndings�
of ABPA

Fig. 1: Diagnostic algorithm in ABPA
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Fig. 2: Chest X-ray of ABPA [source: ResearchGate]

Below�shows�CT�scan�ndings�of�ABPA

Management and treatment
The management of  ABPA involves a 

combination of pharmacological and non-
pharmacological approaches. The primary goals 
are� to� control� inÁammation,� reduce� fungal� load,�
and prevent disease progression. Treatment 
options include:

Corticosteroids: Oral prednisolone is the 
mainstay of treatment for acute ABPA and 
exacerbations. The ERS 2024 recommendation is to 
use a dose of prednisolone 0.5 mg/kg/day for 2-4 
weeks with gradual tapering and completed over 
4 months. In patients with co-existent asthma, the 
asthma treatment needs to be optimised as these 
disease entities operate on a vicious interplay 
between themselves.

Antifungal agents: Itraconazole is commonly 
used to reduce fungal burden. Oral itraconazole 
as alternative monotherapy may be used for 4 
months; however, the evidence in its favour is less 
in comparison to steroid. Although Voriconazole 
has�similar�efcacy�as�steroids,�it�has�poor�patient�
tolerability,�thus�losing�credit�as�rst�line�therapy.19 
The combination of steroids and azoles may even 
lead to exogeneous Cushing’s syndrome. The 
clinician must be aware of that. The combination 
of methylprednisolone and Itraconazole is 
particularly notorious in this regard. Since many of 
these patients are also poorly controlled asthmatics, 
the possibility of them being on high dose inhaled 
budesonide�or�Áuticasone�is�also�high�which�may�
also lead to exogenous Cushing’s syndrome, an 
often missed entity(20).

Antifungal  drugs  can  help  reduce  the  
exacerbations of allergic bronchopulmonary 
aspergillosis (ABPA). Other than Itraconazole and 
Voriconazole, Posaconazole may also be used.

Biologics: As per ERS (European Respiratory 
Society) 2024 recommendations, there is no role of 
biologics at present for treating ABPA.

Treatment�of�ABPA�aims�to�control�inÁammation�
and prevent further injury to one’s lung. ABPA 
is usually treated with a combination of oral 
corticosteroids and antifungal medications. 
Corticosteroids� are� used� to� treat� inÁammation�
and mitigate the allergic reactions. Examples of 
corticosteroids include prednisone, prednisolone 
or methylprednisolone. Inhaled corticosteroids 
alone, like those used for asthma treatment, are 
not effective in treating ABPA. Usually, treatment 
with an oral corticosteroid is needed for months. A 
patient should discuss with his or her health care 
provider about the possible adverse effects with oral 

Fig. 3: CT scan findings of ABPA [Source: www.eurorad.com]

Appended below summarizes comparative 
X-ray�and�CT�ndings�and�typical�histopathology

Fig. 4: Comparative X-ray and CT findings and typical 
histopathology
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corticosteroids and how well they can be tolerated.6 
The�treatment�for�ABPA�exacerbations�(dened�as�
sustained worsening for 2 weeks or more of clinical 
symptoms� or� the� appearance� of� new� inltrates�
on chest imaging, along with an increase in total 
IgE by greater than or equal to 50% from the new 
baseline, achieved during clinical stability) follows 
the same guidelines as newly diagnosed ABPA. 
Pulsed doses of methylprednisolone have been 
used for treating exacerbations of ABPA which 
are refractory to oral glucocorticoids.21 The overall 
approach to monitoring response to treatment is 
using a visual analogue scale of more than or equal 
to 50%, along with at least a 20% reduction in serum 
total IgE levels. Response is usually assessed after 
8-12 weeks of therapy.

Challenges and Future Directions

Despite advancements in diagnostics and 
therapeutics, several challenges and hurdlespersist 
in the management of ABPA. These include the 
need for early and accurate diagnosis, the risk of 
possible adverse effects arising from long-term 
corticosteroid use, and the limited availability of 
biologics in some areas. Future research should thus 
focus on development of more precise diagnostic 
tools and also exploring novel therapeutic targets 
simultaneously.

DISCUSSION

From�the�rst�case�description�in�1952,�signicant�
advances have been made in understanding the 
pathogenesis and the diagnosis and treatment of 
ABPA. In the last twenty years, most research on 
ABPA has been published from India.7 It is believed 
that across the world, there are about 5 million 
cases of ABPA. India alone accounts for nearly 
1.4 million ABPA cases. The prevalence of ABPA 
among asthmatic patients in special clinics may be 
as much as 13%. Thus, a high degree of suspicion 
for ABPA should be present while treating a patient 
with bronchial asthma, particularly in specialized 
clinics. Early diagnosis and appropriate treatment 
can delayor even prevent the onset of bronchiectasis. 
This implies that all patients of bronchial asthma 
should be screened for ABPA, particularly in the 
chest clinics.8 In India, the prevalence of ABPA is 
greater than in other countries. �Early�identication�
is a prerequisite to prevent irreversible lung 
damage in ABPA. There is hence an urgent and 
pressing need for generating increased awareness 
of ABPA, its diagnosis, as well as management 

algorithms amongst all healthcare givers.

CONCLUSION

ABPA is a complex condition requiring 
a multidisciplinary approach for effective 
management. Advances in understanding its 
pathogenesis and the development of new 
diagnostic criteria and treatment options have 
improved patient outcomes. However, ongoing 
research and clinical vigilance are essential to 
address the remaining challenges and enhance the 
quality of care for individuals with ABPA.

REFERENCES

1. Sisodia J, Bajaj T. Allergic Bronchopulmonary 
Aspergillosis. [Updated 2023 Aug 8]. In: 
StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2024 Jan. Available 
from: https://www.ncbi.nlm.nih.gov/books/
NBK542329/. 

2. Oguma T, Taniguchi M, Shimoda T, Kamei 
K, Matsuse H, Hebisawa A, et al. Allergic 
bronchopulmonary aspergillosis in Japan: a 
nationwide survey. Allergol Int. (2018) 67:79–84. 
doi: 10.1016/j.alit.2017.04.011.

3. Ortega VE, Izquierdo M. Allergic 
Bronchopulmonary Aspergillosis (ABPA). 
https://www.msdmanuals.com/professional/
pulmonary-disorders/asthma-and-related-
disorde rs/al lergic -bronchopulmonary-
aspergillosis-abpa?ruleredirectid=743. Last 
accessed 09/10/24.

4. Gago S, Denning DW, Bowyer P. 
Pathophysiological aspects of Aspergillus 
colonization in disease. Med Mycol. 2019 Apr 
01;57(Supplement_2):S219-S227.

5. Akuthota P. Clinical manifestations and 
diagnosis of allergic bronchopulmonary 
aspergillosis. https://www.uptodate.
com/contents/clinical-manifestations-and-
diagnosis-of-allergic-bronchopulmonary-
aspergillosis. Last accessed 09/10/24.

6. https://www.thoracic.org/patients/patient-
resources/resources/allergic-bronchopulm-
aspergillosis.pdf.  last accessed 09/10/24.

7. Agarwal R, Sehgal IS, Muthu V, 
Dhar R, Armstrong-James D. Allergic 
bronchopulmonary aspergillosis in India. Clin 
Exp Allergy 2023;53(7):751-64.  https://doi.
org/10.1111/cea.14319

8. Agarwal R, Sehgal IS, Dhooria S, Muthu V, 
Prasad KT, Bal A, Aggarwal AN, Chakrabarti 

Anubhab Moulik, Sayan Bhattacharyya. Allergic Bronchopulmonary Aspergillosis



RFP Indian Journal of Hospital Infection/Volume 6 Number 1/January-June 2024

26

A. Allergic bronchopulmonary aspergillosis. 
Indian J Med Res. 2020 Jun;151(6):529-549. doi: 
10.4103/ijmr.IJMR_1187_19. PMID: 32719226; 
PMCID: PMC7602921.

9. Agarwal R, Muthu V, Sehgal IS, et al. Prevalence 
of Aspergillus sensitisation and allergic 
bronchopulmonary aspergillosis in adults with 
bronchial asthma: a systematic review of global 
data. J Allergy Clin Immunol Pract 2023; 11: 
1734-1751. doi:10.1016/j.jaip.2023.04.009  

10. Muthu V, Sehgal IS, Prasad KT, et al. Allergic 
bronchopulmonary aspergillosis(ABPA) sans 
asthma: a distinct subset of ABPA with a lesser 
risk of exacerbation. Med Mycol 2020; 58:260-
263. doi:10.1093/mmy/myz051

11. Lotvall J, Akdis CA, Bacharier LB, et al. Asthma 
endotypes: a new approach to classification 
of disease entities within asthma syndrome. 
J Allergy Clin Immunol 2011; 127: 355-360. 
doi:10.1016/j.jaci.2010.11.037

12.  Boaventura R, Sibila O, Agusti A, et al. Treatable 
traits in bronchiectasis. Eur Respir J 2018; 52: 
1801269. Doi:10.1183/13993993.01269-2018

13. Agarwal R, Maskey D, Agarwal AN, et al. 
Diagnostic performance of various tests and 
criteria employed in allergic bronchopulmonary 
aspergillosis: a latent class analysis. PLoS One 
2013; 8: e61105

14. Saxena P, Choudhary H, Muthu V, et al. Which 
are the optimal criteria for the diagnosis of 
allergic bronchopulmonary aspergillosis? 
A latent class analysis. J Allergy Clin 
Immunol Pract 2021; 9: 328-335 doi:10.1016/j.
jaip.2020.08.043

15. Agarwal R, Muthu V, Sehgal IS, et al. Prevalence 

of Aspergillus sensitisation and allergic 
bronchopulmonary aspergillosis in adults 
with bronchial asthma: a systematic review of 
global data. J Allergy Clin Immunol Pract 2023: 
11:1734-1751. Doi:10.1016/j.jaip.2023.04.009

16. Agarwal R, Khan A, Gupta D, et al. An 
alternate method of classifying allergic 
bronchopulmonary aspergillosis based on high-
attenuation mucus. PLoS One 2010; 5: e15346. 
Doi:10.1371/journal.pone.0015346

17. Saxena P, Choudhary H, Muthu V, et al. Which 
are the optimal criteria for the diagnosis of 
allergic bronchopulmonary aspergillosis? 
A latent class analysis. J Allergy Clin 
Immunol Pract 2021; 9: 328-335 doi:10.1016/j.
jaip.2020.08.043

18. Agarwal R, Sehgal IS, Muthu V et al. 
European respiratory journal 2024 63:2400061; 
doi:10.1183/13993003.00061-2024

19. Agarwal R, Dhooria S, Sehgal Is, et al. A 
randomised controlled trial of voriconazole 
and prednisolone monotherapy in acute-
stage allergic bronchopulmonary aspergillosis 
complicating asthma. Eur Respir J 2018; 52: 
1801159. doi:10.1183/13993003.01159-2018

20.  Garg VK, Tickoo V, Prasad VP, et al. Iatrogenic 
Cushing’s syndrome in a case of allergic 
bronchopulmonary aspergillosis treated with 
oral itraconazole and inhaled budesonide. BMJ 
Case Rep 2023; 16: e256788. doi:10.1136/bcr-
2023-256788

21.  Sehgal IS, Agarwal R. Pulse methylprednisolone 
in allergic bronchopulmonary aspergillosis 
exacerbations. Eur Respir Rev 2014; 23: 149-152. 
doi:10.1183/09059180.00004813 

Anubhab Moulik, Sayan Bhattacharyya. Allergic Bronchopulmonary Aspergillosis


