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While allergic bronchopulmonary aspergillosis and mycosis are well recognised, no cases have been

described related to Alternaria spp. Alternaria is a common sensitising fungus in asthmatics and related

to thunderstorm asthma. We report a case of an asthmatic who presented with worsening asthma

control, mild eosinophilia on high dose inhaled corticosteroids (800mg/day), a total IgE of 3800 KIU/L,

an Alternaria-specific IgE of 21.3 KUa/L and positive skin prick test, negative specific IgE and skin prick

test to Aspergillus fumigatus, Penicillium spp., Cladosporium spp., Trichophyton spp. and a normal CT scan

of the thorax. He responded well to a short course of oral prednisolone and then oral itraconazole, given

over 17 months but relapsed 1 month after stopping it.

& 2012 International Society for Human and Animal Mycology. Published by Elsevier B.V. All rights

reserved.
1. Introduction

Allergic bronchopulmonary mycosis (ABPM) is now a widely
recognised entity. The most common form is allergic broncho-
pulmonary aspergillosis (ABPA), though numerous other fungi
have been implicated in ABPM, including Cladosporium, Candida

and Penicillium spp. [1]. Usually the diagnosis is made in an
immunocompetent individual with either asthma or cystic fibro-
sis, and there is an underlying genetic predisposition [14]. There
are no universally agreed criteria for diagnosis of ABPA or ABPM,
but most proposed diagnostic guides for ABPA include the major
criteria as shown in Table 1 [14]. It is proposed that the same
would apply for ABPM not due to Aspergillus, in which case this
would be replaced by the other fungus in the criteria.

Alternaria alternata is a ubiquitous saprophytic fungus found
mostly in soil and plants, and has been described both indoors
and outdoors as an allergen associated with asthma [32]. It has
not been known to cause ABPM [1]. It has, however, been
implicated in severe asthma with fungal sensitisation (SAFS)
[25,26] and ‘thunderstorm asthma’. SAFS refers to a phenotype
of severe asthma, involving evidence of fungal sensitisation,
confirmed via skin-prick or fungus-specific serum IgE testing
[1]. The diagnosis also requires the exclusion of ABPA [1].
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Thunderstorm asthma is the term given to the long-described
phenomenon of increased frequency of asthma exacerbations
coinciding with thunderstorms, particularly at the end of or soon
after summer [8]. It has been shown that thunderstorms are
associated with a marked increase in air concentrations of fungal
spores, with Alternaria mentioned by several studies as being
significantly involved [8,9,27,12].

We describe here a case of ABPM and not SAFS or thunder-
storm asthma, despite involving only sensitisation to Alternaria.
2. Case

A case of ABPM due to Alternaria from 2007 to 2011 is
described, with reference to casenotes, radiological imaging and
laboratory test results.

A 21 year old student with an 18 year history of asthma, hay
fever, perennial rhinitis, and childhood eczema, presented with a
2 month history of worsening asthma, increasing bronchodilator
use and a 4 day history of fever and sweats. Medication at that
time (day 0) was cetirizine, nasal topical steroids and inhaled
terbutaline. His new symptoms followed a house move; the prior
owners had 2 dogs. Examination was unrewarding but a chest
radiograph showed right lower zone consolidation (Fig. 1a).

His symptoms partially resolved with oral amoxicillin and
clarithromycin, and initiation of inhaled budesonide 400mg and
then 800mg daily. He responded rapidly and 4 weeks later
(dayþ28) his chest radiograph was normal (Fig. 1b). However
ycology. Published by Elsevier B.V. All rights reserved.
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Table 1
Diagnostic criteria for ABPA.

Major criteria for the diagnosis of ABPA

Asthma

Peripheral blood eosinophilia

Elevated total serum IgE (41000 IU/ml)a

Positive immediate cutaneous reaction to Aspergillusa

Serum precipitating or IgG antibodies to A. fumigatus

Serum Aspergillus specific IgEa

Central bronchiectasis

Fleeting pulmonary infiltrates noted on chest radiograph or CT

a Essential.
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his total IgE was raised (3800 KIU/L), as was his mixed mould-
specific IgE (24.6 KUa/L) and dog IgE (1.7 KUa/L), but his Aspergil-

lus fumigatus IgE was 0.4 KUa/L (normal o0.4, Phadia) (Table 2).
His pulmonary function tests were normal, with an FEV1/FVC
ratio of 78%. His CT thorax (dayþ110) was normal, with no
evidence of bronchiectasis. He did however describe occasional
expectoration of brown plug-shaped mucus.

Subsequently (dayþ80) his Alternaria-specific IgE was found
to be 21.3 KUa/L with a positive Alternaria skin prick test, negative
specific IgE and skin prick test to Aspergillus fumigatus, Penicillium

spp., Cladosporium spp., and Trichophyton spp. Total and fungi-
specific serum IgE levels were measured using the Phadia
(Uppsala, Sweden) CAP system as described in [25]. Percutaneous
skin prick testing was carried out using equipment from Allergo-
pharma (Reinbek, Germany). Fungal and non-fungal allergens, as
well as a positive control (0.1% histamine) and a negative control
(0.9% saline) were used, as described elsewhere [9]. Table 3 shows
the results of skin prick testing. Over the next 9 months he had
3 probable chest infections, with a hazy right-sided chest radio-
graph abnormality and eosinophilia. On one occasion (dayþ380)
he improved rapidly with prednisolone 30 mg for 3 days having
failed oral cefalexin.

A decision was made to start itraconazole 200 mg bd
(dayþ610). This had good effect: his chest symptoms were better
controlled, with less frequent exacerbations; his rhinitis became
very mild, enabling cessation of the nasal steroid spray and his
total IgE fell, at one point being 1500 KIU/L (dayþ1223) (Table 2).
Variation in Alternaria-specific IgE did not correlate with itraco-
nazole therapy or symptoms. Sputum culture both before
(dayþ1, dayþ397) and during (dayþ642) itraconazole treatment
was negative for pathogenic bacterial and fungal growth. The
course lasted 17 months, with no adverse effects being experi-
enced. Within one month of stopping (dayþ1200), there was a
resurgence of nasal and chest symptoms. Increasing the dose of
inhaled steroids from 200mg to 400mg daily had no effect, so
itraconazole was restarted at the same dose (dayþ1255). How-
ever, five months later (dayþ1400), as there was no apparent
benefit, it was stopped again. His chest symptoms are now
controlled on a regular long acting beta agonist/inhaled corticos-
teroid combination (formoterol 12mg/budesonide 400mg daily).
Fig. 1. (a) Chest radiograph on day 0 showing right lower lobe infiltrate,
3. Discussion

This patient suffered discrete periods of exacerbation of
asthma symptoms, transient chest radiograph changes and remis-
sion in between exacerbations. The differential diagnosis would
include asthma with intercurrent chest infections or non-infective
exacerbations, and ABPM with sensitivity to Alternaria, or allergic
bronchopulmonary alternariosis.

The case for the former would be that episodes resolved with
antibiotics or oral steroids, fever and systemic upset during
(b) normal chest radiograph on dayþ28 and (c) chest radiograph on dayþ611.



Table 4
Fungi associated with ABPM in the literature.

Fungal species

Bipolaris spp. [19]

Candida spp. [33,21,3]

Cladosporium spp. [24]

Curvularia spp. [22,19,35]

Drechslera spp. [22,17]

Fusarium spp. [5,31]

Geotrichum spp. [17]

Helminthosporium spp. [13]

Mucor-like spp. [16]

Paecilomyces spp. [2]

Penicillium spp. [30,17,34]

Pseudallescheria spp. [23,18]

Saccharomyces spp. [28]

Schizophyllum spp. [15,4]

Stemphylium spp. [6,17]

Torulopsis spp. [29]

Trichosporon spp. [11]

Table 2
Serum total, Aspergillus-specific and Alternaria-specific IgE results.

22/6/07a

(dayþ80)

3/12/08a

dayþ610)

27/3/09b

(dayþ726)

30/11/09b

(dayþ973)

6/8/10c

(dayþ1223)

2/2/11d

(dayþ1400)

Normal

value

Total IgE (KIU/L) 3600 2900 2200 1700 1500 2200 o100

Aspergillus (KUa/L) o0.4 o0.4 o0.4 o0.4 o0.4

Alternaria (KUa/L) 21.3 37.8 35 29 30.1 25.5 o0.4

a Before 1st course of itraconazole.
b On 1st course.
c After 1st course.
d After 2nd course of itraconazole.

Table 3
Results of skin prick testing in the patient.

Allergen Reaction

Positive control 6 mm

Negative control Nil

D. pteronyssinus 10 mm

Cat Nil

Dog Nil

Grasses 10 mm

Trees Nil

Cockroach Nil

Alternaria alternata (tenuis) 9 mm

Aspergillus fumigatus Nil

Trychophyton spp. Nil

Cladosporium herbarum Nil

Budgerigar Nil
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episodes, lack of bronchiectasis on CT scanning, and no sensitivity
to Aspergillus or other fungi associated with ABPM on skin-prick
testing or specific IgE RAST (Alternaria is not yet recognised as a
cause for ABPM). The lack of response to the second course of
itraconazole and control with usual inhaled asthma treatment
could also support asthma with exacerbations.

The case for ABPM (Alternaria) would be fulfilment of the
criteria for ABPA but with sensitivity to Alternaria. Specifically, the
history of asthma, very high total IgE count, very high Alternaria-
specific IgE, positive skin prick test to Alternaria and peripheral
eosinophilia all point towards this diagnosis. In addition, the
clinical response to oral itraconazole would support this as the
diagnosis.

ABPM involving other fungi has been described in many
studies (Table 4). There are, to our knowledge, no published cases
of Alternaria in this context. If this is a case of allergic broncho-
pulmonary alternariosis, it is possible that many more people
with recurrent asthma exacerbations also have undiagnosed
ABPM, sensitive to fungi not currently thought to be important.
This opens the way to use of a wider panel of fungal-specific
serum IgE or skin-prick tests, perhaps after exclusion of com-
monly tested fungi, in the context of persistently high total serum
IgE. Most fungal allergenic proteins are cross-reactive across one
or more other species [7]. It is likely that this patient developed
sensitivity to an Alternaria-specific protein, which must be an
unusual circumstance in ABPA, but may be more common in
asthma, depending on the predominant local fungal flora [36].

Though this patient is controlled on inhaled steroids like some
ABPA patients, so far only ABPA has been studied in detail. It is not
known how many people have ABPM due to other fungi, some of
whom may have severe or progressive disease. It is known that
itraconazole is effective in ABPA [20] and in SAFS [10], but its role
in ABPM due to other fungi is unclear. Therefore study in other
mycoses is required to find out about the usual natural course and
management options.
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