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Purpose of review

Allergic bronchopulmonary aspergillosis (ABPA) is a disease frequently complicating asthma and cystic
fibrosis. ABPA is increasingly recognized in other obstructive lung diseases (OLDs), including chronic
obstructive pulmonary disease (COPD) and noncystic fibrosis bronchiectasis. Herein, we summarize the
recent developments in ABPA complicating OLDs.

Recent findings

Recent research has described the clinical features and natural history of ABPA complicating asthma in
children and the elderly. We have gained insights into the pathophysiology of ABPA, especially the role of
eosinophil extracellular trap cell death and mucus plugs. The utility of recombinant fungal antigens in the
diagnosis of ABPA has been established. Newer, more sensitive criteria for the diagnosis of ABPA have
been proposed. Although ABPA is uncommon in COPD and noncystic fibrosis bronchiectasis, aspergillus
sensitization is more common and is associated with a higher exacerbation rate.

Summary

Several advances have occurred in the diagnosis and treatment of ABPA in recent years. However, there is
an unmet need for research into the genetic predisposition, pathophysiology, and treatment of ABPA. Apart
from asthma and cystic fibrosis, patients with other OLDs also require evaluation for Aspergillus
sensitization and ABPA.
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INTRODUCTION

The term obstructive lung disease includes the fol-
lowing entities, namely asthma, chronic obstructive
pulmonary disease (COPD), cystic fibrosis, and
bronchiectasis. Although they share the common
feature of an obstructive defect on pulmonary func-
tion testing, the pathogenesis, clinical features, and
natural history are different. Despite different path-
ogenetic mechanisms, obstructive lung diseases, in
general, are exacerbated by inorganic and organic
noxious environmental triggers. One crucial trigger
is thermotolerant environmental fungi. Thermoto-
lerant fungi grow both in the environment and at
body temperature and are thus associated with
human disease [1]. The most common thermotoler-
ant fungus is Aspergillus fumigatus, which causes
various pulmonary diseases, both invasive and
allergic.

Allergic bronchopulmonary aspergillosis (ABPA)
is a pulmonary disorder caused by intense immune
t © 2021 Wolters Kluwe
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reactions mounted against A. fumigatus, colonizing
the airways of patients with obstructive lung dis-
eases [2]. A similar condition, allergic bronchopul-
monary mycosis (ABPM), is an ABPA-like syndrome
caused by fungi other than A. fumigatus [3]. ABPA is
characterized by profound pulmonary inflamma-
tion, which leads to poor control of the underlying
obstructive lung disease. The initial step in the
development of ABPA is Aspergillus sensitization
[4], which is defined either by the presence of
immediate cutaneous hyperreactivity or a raised
r Health, Inc. All rights reserved.
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KEY POINTS

� ABPA can complicate obstructive lung diseases,
including asthma, cystic fibrosis, chronic obstructive
pulmonary disease (COPD), and bronchiectasis.

� T-cell-derived IL-4/IL-13 and eosinophil extracellular
trap cell death (EETosis) play an important role in the
pathogenesis of allergic bronchopulmonary
aspergillosis (ABPA).

� Recombinant Aspergillus fumigatus (rAsp) antigens help
in the diagnosis of ABPA and its differentiation from
allergic bronchopulmonary mycosis (ABPM).

� Newer, more sensitive criteria for the diagnosis of
ABPA have been proposed. These criteria incorporate
the identification of mucus plugs in central bronchi by
computed tomography or bronchoscopy and the
identification of fungal hyphae in the mucus plugs.

� The inverted mucoid impaction signal (T1 hyperintensity
and T2 hypointensity) on MRI is a sensitive and specific
test for diagnosing ABPA in cystic fibrosis.

� Lower doses of glucocorticoids are sufficient for most
patients with ABPA. Itraconazole could be considered
as an alternative to glucocorticoids, especially in
patients with contraindications to glucocorticoids.

� A regimen combining short (<3 weeks) course of
corticosteroids and 12 months of itraconazole has been
found to be beneficial in the treatment of ABPA in
cystic fibrosis.

� Patients with chronic obstructive lung disease and
noncystic fibrosis bronchiectasis should be routinely
evaluated for aspergillus sensitization and ABPA.

Obstructive, occupational and environmental diseases
IgE against the antigens of A. fumigatus. Aspergillus
sensitization is characterized by an immune-medi-
ated response to the fungus, without any evidence
 Copyright © 2021 Wolters Kluwer H

FIGURE 1. Schematic representation of the development of
diseases . The initial step is the development of Aspergillus sensiti
airways. Some subjects with Aspergillus sensitization may develop
worsening of the OLD, including exacerbations. With increasing
ABPA. ABPA, allergic bronchopulmonary aspergillosis.
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of inflammation or tissue damage [5]. With increas-
ing Th2 immune responses, the patient develops a
fungal allergy associated with an inflammatory
response against the fungus (Fig. 1). Although sev-
eral advances have occurred over the past few dec-
ades, ABPA continues to remain a perplexing entity.
In this review, we summarize current knowledge
about ABPA in various obstructive lung diseases.
ALLERGIC BRONCHOPULMONARY
ASPERGILLOSIS IN ASTHMA

ABPA usually develops in subjects with a predispos-
ing illness, most commonly bronchial asthma. A
small proportion of patients lack features of asthma
or cystic fibrosis, referred to as ABPA sans asthma. In
a large study (n¼530), subjects with ABPA associ-
ated with asthma had lower lung function and
higher exacerbation rates than those without
asthma [6

&

]. Despite increased awareness among
physicians and the availability of better diagnostic
tests, ABPA is still frequently missed. In a recent
study of 75 patients, a diagnosis of ABPA was ini-
tially missed in 69%, of which 21% were misdiag-
nosed as tuberculosis [7]. In another study, ABPA
was inappropriately treated with antituberculosis
drugs in as high as 35% of the patients [6

&

].
Although ABPA complicating asthma is usually

reported in the third or fourth decades, ABPA in
children with asthma is increasingly recognized. A
recent study of 106 children with poorly controlled
asthma found ABPA and Aspergillus sensitization in
11 and 61%, respectively [8]. A growing interest in
pediatric ABPA complicating asthma has led to the
evaluation of the diagnostic criteria used in adults
[9]. A single-center study from India proposed a
higher cut-off of serum A. fumigatus-specific IgE
(0.49 kUA/l) and serum total IgE (1204 IU/ml) for
ealth, Inc. All rights reserved.
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zation to the antigens of A. fumigatus colonizing the

an abnormal Th2 immune response to the fungus leading to
Th2 immune response, tissue damage occurs, leading to
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children with ABPA complicating asthma [9]. In con-
trast, a nationwide survey from Japan found that
nearly two-thirds of ABPA was diagnosed after 50
years. Further, the Japanese cohort of ABPA had lower
IgE levels and frequent relapses [10

&

]. Whether the
observed difference is because of the older age of the
Japanese cohort or geographic and genetic differen-
ces is unknown. The difference in immune response
with advancing age is an interesting hypothesis that
needs to be explored further. Pregnancy is another
physiological condition associated with altered host
immune status. A recent case–control study sug-
gested high asthma and ABPA exacerbation rates in
pregnant than nonpregnant women with ABPA.
However, ABPA or its treatment did not adversely
affect pregnancy or fetal outcomes [11].

The complex interplay between host immune
cells and the perpetrating fungi is an essential step
in the pathogenesis of ABPA [12]. Initially, the fungi
are phagocytosed by the macrophages to eliminate
the fungus. A recent study identified genetic variants
in the early endosome antigen 1 (EEA1) of the macro-
phages from ABPA patients, which were associated
with increased phagocytosis, leading to an increased
cellular response against the fungus [13]. In a mouse
model of ABPA, Dietschmann et al. [14] demon-
strated that T-cell-derived IL-4/IL-13 was a significant
factor in mediating inflammation. The deletion of IL-
4/IL-13 in T cells resulted in blunted eosinophilic
inflammation and a reduction in mucin content.

Inspissated mucus in the airways is a character-
istic feature of ABPA. Eosinophil extracellular trap
cell death (EETosis) is involved in the pathogenesis
of mucus plugs in ABPA [15]. The extracellular trap
formation is a part of the innate immunity wherein
the eosinophils undergo cytolysis (a form of pro-
grammed cell death different from apoptosis and
necrosis) and release intracellular contents forming
a chromatin trap. The nuclear-derived chromatin
fibers released by EETosis contribute to the high
viscosity of the mucus, which then traps the fungi.
Unfortunately, EETs lack fungicidal or fungistatic
activity; rather, they promote inflammation by trap-
ping A. fumigatus in the airway [16

&&

].
There have been several advances in the diag-

nosis of ABPA. The use of high-volume sputum
cultures and PCR methods are more sensitive than
the standard culture techniques in identifying the
fungi [17]. Additionally, commercially available
PCR techniques enable identifying azole resistance,
which may have therapeutic implications [18].
Although the basophil activation test (BAT) has
been shown to differentiate ABPA from Aspergillus
sensitization in CF, we found no utility of BAT in
ABPA-complicating asthma [19,20

&

]. Moreover, the
BAT must be performed on fresh blood samples,
 Copyright © 2021 Wolters Kluwe
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involves technical expertise, and is not routinely
available in clinical practice. Serum periostin, a
marker of eosinophilic inflammation, has been
shown to have modest diagnostic performance (area
under the curve of 0.81 at cut-off of 69 ng/ml) in
differentiating severe asthma with fungal sensitiza-
tion from ABPA [21,22].

Several studies have investigated the utility of
recombinant A. fumigatus (rAsp) in the diagnosis of
ABPA. Recently, the rAsp antigens f1 and f2 were
found to have the best diagnostic performance in
differentiating ABPA from Aspergillus sensitization
[23

&&

]. Apart from its usefulness in diagnosing ABPA,
recombinant antigens are likely to play an essential
role in diagnosing ABPM [24

&&

]. Sensitization to mul-
tiple fungi is common in asthma and ABPA [25,26]. In
a recent study from our group, more than 80% of
subjects with ABPA-complicating asthma were found
to have sensitization to fungi other than A. fumigatus.
The high specificity of the rAsp antigens (for A. fumi-
gatus) allowed the differentiation between co-sensiti-
zation and cross-reactivity of antibodies against
various non-Aspergillus fungi [26]. On the contrary,
in a small study of 12 subjects withABPAfrom Japan, it
was shown that antibodies (IgE and IgG) against crude
antigens of A. fumigatus might cross-react with other
Aspergillus species, including Aspergillus flavus, Asper-
gillus niger, and Aspergillus terreus [27].

ABPA is diagnosed by a composite criterion that
includes clinical, imaging, microbiology, and
immunological data. Currently, the Rosenberg–Pat-
terson and the International Society for human and
animal mycology (ISHAM) ABPA working group
criteria are commonly used (Table 1) [28,29

&&

].
Recently, we compared these criteria using latent
class analysis and found that the ISHAM criteria
were slightly better than the Rosenberg-Patterson
criteria. With certain modifications to the current
ISHAM criteria (serum total IgE cut-off of �500 IU/
ml, employing A. fumigatus-specific IgE than Asper-
gillus skin test, the use of computed tomography
instead of chest radiograph), the diagnostic perfor-
mance was better than the Rosenberg–Patterson and
the ISHAM criteria [30

&

]. Asano et al. [31
&

] also
evaluated the existing criteria and proposed newer
diagnostic standards. The new criteria proposed by
Asano et al. also outperformed the Rosenberg–Pat-
terson and the standard ISHAM criteria, using path-
ological ABPA as the reference standard. The critical
differences in the new criteria proposed by Asano
et al. in contrast to the existing ones include the
need for analyzing the mucus plugs for fungal
hyphae and the use of bronchoscopy to isolate
the culprit fungus. Additionally, the authors also
demonstrated the usefulness of their new criteria in
ABPA sans asthma and ABPM [31

&

].
r Health, Inc. All rights reserved.
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Table 1. Diagnostic criteria for allergic bronchopulmonary

aspergillosis and allergic bronchopulmonary mycosis

Rosenberg-Patterson criteria

A. Major criteria

1. Presence of asthma

2. Transient or fixed radiographic infiltrates

3. Positive type I skin reaction to A. fumigatus

4. Serum total IgE >1000 ng/ml (>417 IU/ml)

5. Positive A. fumigatus precipitins

6. Total eosinophil count >1000 cells/ml

7. Central bronchiectasis

B. Minor criteria

1. Expectoration of mucus plugs

2. Isolation of Aspergillus in the culture of sputum

3. Positive type III skin reaction to A. fumigatus

The diagnosis of ABPA is highly probable if the first six of the seven primary
criteria are present.

ABPA Working Group criteria

A. Predisposing conditions

Bronchial asthma, cystic fibrosis

B. Essential criteria (both must be met)

1. Serum Aspergillus fumigatus-specific IgE levels >0.35 kUA/l or
positive type I Aspergillus skin test

2. Elevated serum total IgE levels >1000 IU/ml

C. Additional criteria (at least two of three)

1. Presence of precipitating (or IgG) antibodies against A. fumigatus in
serum

2. Chest radiograph findings consistent with ABPA

3. Peripheral blood eosinophil count >500 cells/ml (maybe historical)

ABPA working group criteria (proposed modifications)

A. Predisposing conditions

Bronchial asthma, cystic fibrosis

B. Essential criteria (both must be met)

1. Serum Aspergillus fumigatus-specific IgE levels >0.35 kUA/l

2. Elevated serum total IgE levels >500 IU/ml

C. Additional criteria (at least two of three)

1. Raised serum A. fumigatus-specific IgG (by enzyme immunoassay)

2. Bronchiectasis on computed tomography

3. Peripheral blood eosinophil count >500 cells/ml

Criteria proposed by Asano et al.

1. Current or previous history of asthma or asthmatic symptoms

2. Peripheral blood eosinophilia (� 500 cells/ml)

3. Elevated total serum immunoglobulin E levels (IgE �417 IU/ml)

4. Immediate cutaneous hypersensitivity or specific IgE for filamentous
fungi

5. Presence of precipitins or specific IgG for filamentous fungi

6. Filamentous fungal growth in sputum cultures or bronchial lavage fluid

7. Presence of fungal hyphae in bronchial mucus plugs

8. Central bronchiectasis on computed tomography (CT)

9. Presence of mucus plugs in central bronchi, based on CT/
bronchoscopy or mucus plug expectoration history

10. High attenuation mucus in the bronchi on CT

Patients with at least six components are diagnosed as definite ABPM and
those with at least 5 as probable ABPM.

ABPA, allergic bronchopulmonary aspergillosis; ABPM, allergic
bronchopulmonary mycosis; A. fumigatus, Aspergillus fumigatus.

Obstructive, occupational and environmental diseases
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The standard treatment for ABPA involves the
administration of oral glucocorticoids or antifungal
therapy. However, the drug of choice, the optimal
dose, and the duration of treatment remains
unknown. In a randomized controlled trial (RCT),
enrolling treatment-naı̈ve ABPA-complicating
asthma, low-dose oral glucocorticoids were not only
shown to be as effective as moderate-dose glucocor-
ticoids; they were also associated with lesser adverse
effects [32

&

]. There is a genuine concern regarding
the possibility of ABPA developing invasive asper-
gillosis when treated with steroids, especially in
those with underlying conditions, such as chronic
liver disease, hematological malignancies, and con-
comitant immunosuppression. However, this is a
rare occurrence [33]. Antifungal agents as a treat-
ment option for ABPA are safer in this context. In an
RCT, while glucocorticoids were more effective than
itraconazole in inducing a response in ABPA com-
plicating asthma, itraconazole was also effective in
the majority (88%) of subjects receiving the drug
[34

&&

]. Thus, itraconazole could be considered an
alternative to systemic glucocorticoids in those with
intolerance or contraindications to glucocorticoids.
Variable bioavailability is a major drawback of itra-
conazole, and therapeutic drug monitoring is rec-
ommended. Recently, a SUper BioAvailability
itraconazole (SUBA-itraconazole) formulation of
itraconazole has been shown to be effective in chil-
dren with ABPA [35]. Voriconazole was also found to
be as effective as prednisolone in a small RCT from
our center [36]. Although posaconazole has been
used in the management of ABPA, the evidence is
primarily from case series [37,38].

The most recent advancement in the treatment
of ABPA has been the use of biological agents. The
multitude of inflammatory pathways involved in
the pathogenesis of ABPA may require different
monoclonal antibodies, highlighting the need for
personalized therapy [39]. Omalizumab was shown
to effectively reduce the dose of systemic glucocor-
ticoids, the frequency of exacerbations, and preserve
lung function in two small studies of ABPA compli-
cating asthma [40,41]. Similarly, mepolizumab,
[42,43] benralizumab, [43,44] and dupilumab
[39,45] have been found to be effective in case series
of ABPA. These drugs are currently offered to
patients with ABPA with frequent relapses despite
standard therapy, or if they are intolerant to anti-
fungal drugs or glucocorticoids.
ALLERGIC BRONCHOPULMONARY
ASPERGILLOSIS IN CYSTIC FIBROSIS

The prevalence of Aspergillus sensitization and
ABPA in cystic fibrosis is about 39 and 9%,
ealth, Inc. All rights reserved.
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respectively [46]. In contrast to asthma, the diagno-
sis of ABPA in cystic fibrosis is even more difficult as
cystic fibrosis lung disease itself shares several fea-
tures with ABPA. The BAT has been shown to dif-
ferentiate ABPA from Aspergillus sensitization and
Aspergillus colonization [19,47,48]. Refait et al. dem-
onstrated that mucus plugging is the most sensitive
imaging feature (91%) in their cystic fibrosis
patients with ABPA, whereas high attenuation
mucus was the most specific (100%) [49]. On MRI,
inverted mucoid impaction signal (T1 hyperinten-
sity and T2 hypointensity) had sensitivity and spec-
ificity of 94 and 100%, respectively, for diagnosing
ABPA in cystic fibrosis [50]. The Cystic Fibrosis
Foundation has proposed criteria for the diagnosis
of ABPA in cystic fibrosis [51]. Though ISHAM crite-
ria can be applied to cystic fibrosis , the comparison
of cystic fibrosis consensus criteria and ISHAM cri-
teria were lacking. Maleki et al. compared the cystic
fibrosis consensus criteria with the ISHAM criteria
and found them to have similar diagnostic perfor-
mance [52].

Glucocorticoids and antifungal agents are the
treatment of choice for ABPA [2]. However, most of
the available evidence is extrapolated from asth-
matics with ABPA. No RCTs of antifungal agents
have been performed in ABPA patients with cystic
fibrosis [53]. Although glucocorticoids are useful in
the management of ABPA, the side effects limit their
use, particularly in cystic fibrosis patients. Cystic
fibrosis patients have an increased propensity for
glucocorticoid-related diabetes, higher rates of Pseu-
domonas colonization, and osteopenia when treated
 Copyright © 2021 Wolters Kluwe

Table 2. Prevalence of Aspergillus sensitization (defined as imm

Aspergillus fumigatus antigens) in patients with Chronic Obdtructi

Study Year
No. of COPD

patients
GOLD

1/2/3/4
M

ass

Agarwal et al. [60] 2008 200 17/62/74/47 Intra

Bafadhel et al. [61] 2014 128 6/46/41/35 Immu

Jin et al. [62] 2014 273 0/73/131/69 Immu

Agarwal et al. [63] 2015 55 – Skin

Chopra et al. [64] 2017 100 – Intra

Everaerts et al. [65] 2017 300 17/96/137/50 Immu

Kumar et al. [66] 2017 27 – Skin

Le Pape et al. [67] 2017 127 25/36/33/32 Immu

AS, Aspergillus sensitization; COPD, chronic obstructive pulmonary disease; EIA, enzym

1070-5287 Copyright � 2020 Wolters Kluwer Health, Inc. All rights rese
with glucocorticoids. Goethe et al. [54
&

] recently
described short-term (<3 weeks) treatment with glu-
cocorticoid along with long-term (12 months) itra-
conazole in 65 cystic fibrosis patients with ABPA and
compared them with matched 127 cystic fibrosis
controls without ABPA. This regimen effectively pre-
served lung function over a median follow-up of 4.8
years and avoided the side-effects of glucocorticoids.

Several case reports and case series suggest that
biological agents may be beneficial in cystic fibrosis
patients with ABPA by improving symptoms,
decreasing exacerbation rates, and facilitating a
reduction in the dose of corticosteroids [55–57].
Biologicals are especially useful in cystic fibrosis
patients who have chronic bacterial and fungal
colonization of the airways, where glucocorticoids
may increase infection risk.
ALLERGIC BRONCHOPULMONARY
ASPERGILLOSIS IN CHRONIC
OBSTRUCTIVE PULMONARY DISEASE

COPD is a highly prevalent chronic respiratory dis-
order with an estimated global burden of approxi-
mately 212 million [58]. Some patients with COPD
have an eosinophilic phenotype that responds well
to inhaled corticosteroids, like asthma. COPD
patients with an ‘allergic’ phenotype may be at a
disproportionately higher risk of Aspergillus sensiti-
zation [59]. The occurrence of Aspergillus sensitiza-
tion in COPD has been reported by several studies
(Table 2). The prevalence ranges from 2 to 15%
(Fig. 2), with a pooled prevalence of about 9.5%
r Health, Inc. All rights reserved.

ediate cutaneous hyperreactivity or raised IgE against crude

ve

ethod of
essing AS

Prevalence
of AS, n/N (%) Other findings

dermal test 17/200 (8.5) AS not associated with poor lung
function

noCAP EIA 16/128 (12.5) No difference in airway
inflammation, health status, or
exacerbation frequency in those
with or without AS.

AS associated with poor lung
function

noCAP EIA 41/273 (15.0) AS associated with longer
duration of symptoms and
lower lung function

prick test 1/55 (1.8) –

dermal test 11/100 (11) –

noCAP EIA 31/300 (10.3) –

prick test 3/27 (11.1) –

noCAP EIA 10/127 (7.9) –

e immunoassay; GOLD, Global Initiative for Chronic Obstructive Lung Disease.
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FIGURE 2. Prevalence of aspergillus sensitization in patients with chronic obstructive pulmonary disease. The prevalence of
aspergillus sensitization in individual studies is represented by a square; the horizontal line through it represents the 95%
confidence interval. The diamond at the bottom represents the pooled prevalence from the studies.

Obstructive, occupational and environmental diseases
[60–67]. The presence of Aspergillus sensitization in
COPD is associated with frequent exacerbations
[68], bronchiectasis [65], and poor lung function
[61,62]. More recently, a phenotype of COPD typi-
fied by frequent exacerbations and higher mortality
was identified with pulmonary mycobiome charac-
terized by Aspergillus, Penicillium, and Curvularia,
with concomitant increase in serum-specific IgE
levels against the same fungi [69]. Fungal sensitiza-
tion has been considered a potentially treatable trait
[68], amenable to intervention with either environ-
mental control and possibly antifungal triazole
therapy.

Aspergillus causes several pulmonary complica-
tions in patients with COPD. Patients with COPD
are prone to develop Aspergillus colonization, and
some of them can develop chronic pulmonary
aspergillosis (CPA). In one study, COPD was the
primary predisposing factor in 12.5% of cases of
CPA [70]. Interestingly, patients with COPD colo-
nized by A. fumigatus can develop mycetoma [71],
and it is known that nearly 5% of patients with CPA
also qualify for the diagnosis of ABPA [72].

With increasing Th2 responses, patients with
COPD and Aspergillus sensitization can develop
ABPA [73]. Agarwal et al. [73] initially described
the occurrence of ABPA in COPD in 2008. Subse-
quently, few more case reports have also described
ABPA in COPD [60,74,75]. Two studies have system-
atically evaluated COPD patients for Aspergillus
sensitization and ABPA. In the first study, we
observed the occurrence of ABPA in 2 of 200 cases
of COPD (0.5%) [60]. Although we observed no
bronchiectasis on the CT chest, Jin et al. [62] found
ABPA in 8 of the 273 cases of COPD, of which 5 were
found to have bronchiectasis.
 Copyright © 2021 Wolters Kluwer H
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ALLERGIC BRONCHOPULMONARY
ASPERGILLOSIS IN NONCYSTIC FIBROSIS
BRONCHIECTASIS

A. fumigatus can colonize the airways of bronchiec-
tasis caused by disorders other than cystic fibrosis
and ABPA with resultant allergic sensitization. There
is significant data on the prevalence of Aspergillus
sensitization in cystic fibrosis [46]. However, data on
the occurrence of Aspergillus sensitization in non-
CF, non-ABPA bronchiectasis is limited [76–78]. In a
study of 60 patients with bronchiectasis, the preva-
lence of Aspergillus sensitization among subjects
with noncystic fibrosis bronchiectasis was 4%, and
none of them had ABPA [76]. In contrast, Mac
Aogain et al. found the prevalence of Aspergillus
sensitization to be as high as 77% [79

&

,80]. About
18% of the patients with noncystic fibrosis bronchi-
ectasis were classified by Mac Aogain et al. [79

&

,80] as
serological ABPA (defined as raised IgE and IgG
against A. fumigatus) during follow-up [79

&

,80]. In
a recent large study of 258 subjects with nonCF,
non-ABPA bronchiectasis [81], we found a high
prevalence of Aspergillus sensitization (29.5%). In
a multivariate logistic regression analysis, we found
bronchiectasis secondary to tuberculosis as an inde-
pendent risk factor for Aspergillus sensitization.
However, none of the subjects in the studies by
Mac Aogain et al. or our unpublished study met
the ISHAM-ABPA working group criteria for ABPA.

The presence of Aspergillus sensitization in non-
cystic fibrosis bronchiectasis is associated with a
higher exacerbation rate [79

&

]. Thus, patients with
noncystic fibrosis bronchiectasis require evaluation
for Aspergillus sensitization and ABPA. The Euro-
pean Respiratory Society and the other bronchiecta-
sis guidelines recommend evaluation for Aspergillus
ealth, Inc. All rights reserved.
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sensitization only at diagnosis [82,83]. Notably, the
guidelines do not recommend repeated evaluation
for Aspergillus sensitization, which can complicate
the course of bronchiectasis. The current treatment
of noncystic fibrosis bronchiectasis is mainly mobi-
lization of secretions, antibiotic prophylaxis, and
vaccination [83,84]. Antifungal agents reduce
exacerbation rates and improve the quality of life
in bronchiectasis secondary to ABPA [34

&&

,36,85]. It
is possible that azoles would have beneficial effects
in noncystic fibrosis bronchiectasis with Aspergillus
sensitization.
FUTURE DIRECTIONS/CONCLUSION

Further research should focus on assessing the
genetic predisposition in ABPA and the inflamma-
tory pathways involved in disease progression. With
the availability of better diagnostic tests, especially
rAsp antigens, their exact role in the diagnostic
algorithm merits detailed evaluation. The manage-
ment protocol for ABPA in asthma and cystic fibrosis
is still unclear, and more randomized controlled
trials are required. Further studies are necessary to
confirm the significance of Aspergillus sensitization
in COPD. There is an unmet need for an RCT of
antifungal triazole in noncystic fibrosis bronchiec-
tasis with Aspergillus sensitization.
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