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a b s t r a c t

Prompt diagnosis of allergic bronchopulmonary mycosis (ABPM) is an important clinical issue in pre-
venting irreversible lung damage. Therefore, a good serological marker for the diagnosis of ABPM is
desired in clinical practice.

The measurement of IgE antibody to crude Aspergillus fumigatus allergen is considered the first step in
screening asthmatic patients for allergic bronchopulmonary aspergillosis (ABPA). However, presence of
IgE to A. fumigatus does not always indicate genuine sensitization to A. fumigatus because of cross-
reactivity between crude extracts from different fungal sources. The application of molecular-based al-
lergy diagnosis can solve this problem. The specificity of testing can be greatly improved by measuring
the IgE antibody to Asp f 1 and f 2, specific allergen components for genuine A. fumigatus allergy.

The problem of cross-reactivity between crude fungal extracts is also true for the identification of
genuine causal fungi in each ABPM patient. Some patients with ABPM induced by fungi other than
Aspergillus may be consistent with ABPA diagnostic criteria because current criteria depend on IgE/IgG
reactivity to crude extracts. Accurate identification of genuine causal fungi for ABPM is of clinical
importance, considering that clinical presentation, anti-fungal treatment strategies and disease prog-
nosis can be influenced by different causal fungi. The diagnosis of causal fungi can be robustly validated
by the confirmation of genuine sensitization to fungi after measuring IgE to specific allergen compo-
nents, as well as repeated microbiological isolation of the fungi from their airway.
Copyright © 2015, Japanese Society of Allergology. Production and hosting by Elsevier B.V. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Allergic bronchopulmonary mycosis (ABPM) is a pulmonary
hypersensitivity disease characterized by sensitization to fungi,
recurrent transient radiographic infiltrate, peripheral and pulmo-
nary eosinophilia, and bronchiectasis.1e5 The diagnosis of ABPM is
an important clinical issue because ABPM may lead to ongoing
decline in lung function, lung fibrosis, and early treatment is
essential to prevent long-term tissue damage.6 The diagnosis of
ABPM is not difficult if patients exhibit all diagnostic criteria of
ABPM including central bronchiectasis and lung infiltration. How-
ever, ABPM should ideally be diagnosed before bronchiectasis

occurs, to prevent irreversible lung damage. Therefore, good sero-
logical markers for the early diagnosis of ABPM are desired. This
review discusses the recent progress and challenges in serological
diagnosis of ABPM.

Pathogenesis and causal fungal species of ABPM

The pathogenesis of ABPM is characterized by colonization of
fungi in the airways and a strong humoral and cellular response to
the fungi and its secreted proteolytic enzymes,7,8 resulting in
increased levels of serum IgE and IgG antibodies (Abs) to these
fungal allergens.9 A common feature of fungi which can induce
ABPM includes thermotolerance,10 which enables these microbes
to grow at human body temperature. Aspergillus fumigatus is the
most common causal pathogen for ABPM, whereas Aspergillus fla-
vus, Aspergillus niger,11e13 Candida albicans,14e16 Bipolaris spp.,17 and
Schizophyllum commune18e23 are also reported to induce similar
clinical conditions.
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The diagnostic criteria for ABPA and ABPM

There are no universally accepted set of criteria for the diagnosis
of ABPM. However, it is generally accepted that the diagnosis of
ABPM can be performed using the diagnostic criteria of allergic
bronchopulmonary aspergillosis (ABPA) by replacing A. fumigatus
with another fungus.4,5 ABPA is a subset of ABPM induced by
Aspergillus species, first described in 1952 by Hinson et al.24 As
A. fumigatus is the most common fungal agent to cause ABPA, the
diagnostic criteria for ABPA have been based on the patient's
immunological reactivity to crude extracts of A. fumigatus in com-
bination with radiological or clinical findings. Although its clinical
presentations have been well described in the literature,3,25e28

there are no universally accepted diagnostic criteria for ABPA as
yet.29 The diagnostic criteria most widely accepted are those pro-
posed by Rosenberg and Patterson,25 which include 7 primary
criteria. These include 1) asthma, 2) peripheral blood eosinophilia,
3) immediate skin reactivity to Aspergillus antigen, 4) precipitating
Ab against Aspergillus antigen, 5) elevated total IgE, 6) history of
pulmonary infiltrate, and 7) central bronchiectasis. Criteria 1), 3), 5)
and “elevated serum IgE Ab to A. fumigatus” are also minimal
essential criteria for seropositive ABPA, proposed by Greenberger.2

The International Society for Human and Animal Mycology
(ISHAM) working group has recently proposed new diagnostic
criteria for ABPA,3 in which each criterion is divided into “obliga-
tory” and “other” status. These newly proposed criteria also regard
positive immediate cutaneous hypersensitivity to Aspergillus anti-
gen or elevated IgE levels against A. fumigatus as “obligatory”
criteria and the presence of precipitating or IgG Abs against
A. fumigatus in serum as “other” criteria.

It should be stressed that both the RosenbergePatterson
(modified by Greenberger) and ISHAM working group criteria uses
the elevation of IgE Abs to crude extracts of A. fumigatus as an
essential requirement for ABPA. Furthermore, both criteria do not
include the isolation of A. fumigatus from sputum as an essential

requirement, which relates to the major challenges in the diagnosis
of ABPM discussed in this paper. Since it is known that there is
cross-reactivity between allergens from crude extracts of different
fungi,30 identification of IgE and/or IgG responses to A. fumigatus do
not always indicate genuine sensitization to A. fumigatus. Therefore,
those patients meeting current diagnostic criteria include patients
with fungal allergy induced by fungi other than A. fumigatus (Fig. 1).
In other words, current diagnostic criteria do not guarantee
A. fumigatus colonization in the airway nor genuine antigen-
specific IgE reactivity to A. fumigatus. These problems also apply
for the diagnosis of ABPM induced by fungi other than A. fumigatus.

Isolation of fungi for the diagnosis and identification of causal
pathogens of ABPM

Culture of A. fumigatus from sputum supports the diagnosis of
ABPA, which is included as secondary criteria in the Rose-
nbergePatterson criteria.25 However the results of sputum culture
have not been included in the primary criteria for the diagnosis of
ABPA25 because of its low sensitivity and specificity. The frequency
of isolation of A. fumigatus from sputum of ABPA patients is not
particularly high (63% in one report31) and can be influenced by the
number of specimens examined and processing procedures.3,32,33

In addition, the pathogen is frequently isolated from the respira-
tory tract of asthmatic patients without ABPA,34,35 and also from
patients with cystic fibrosis,36 chronic obstructive pulmonary dis-
ease,37 tuberculosis-related fibrocavity disease,38,39 and healthy
individuals.35 Identification of more than two fungal species from
one specimen is relatively common.22,34,40 In addition, isolated
fungi from a patient may vary by time of sampling, thus transient
findings in sputum culture may not reflect the long-term history of
fungal colonization. In contrast, the production of IgE Abs usually
reflects long-term historical exposure to the fungal allergens thus
serological findings may be superior to laboratory culture for the
identification of genuine causal fungi. More recently, a study
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Fig. 1. The Venn diagram showing the relationship between patients meeting diagnostic criteria of ABPA and patients with ABPA genuinely induced by Aspergillus fumigatus or other
Aspergillus. The patients meeting the current diagnostic criteria of ABPA (RosenbergePatterson or ISHAM working group) can theoretically include patients with ABPM induced by
fungi other than the genus Aspergillus because of cross-reactivity to crude fungal allergen extracts.
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