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1. Introduction

ABSTRACT

A 12-year-old boy with cystic fibrosis (CF) and a history of glucocorticoid-dependent allergic
bronchopulmonary aspergillosis (ABPA) was referred to our hospital. The ABPA was diagnosed when he
was 8 years old and he had been treated with several course of oral glucocorticoids for recurrent
exacerbations. He was readmitted when aged 12 with a history of worsening shortness of breath and
chest tightness. A recurrence of ABPA was diagnosed based on eosinophilia and elevation of
Aspergillusspecific IgE and IgG, and total IgE. Thoracic high-resolution computed tomography (HRCT)
showed central bronchiectasis with parenchymal infiltrates. The treatment started with itraconazole
and oral corticosteroid. After 2 months of treatment, he was re-admitted to the hospital due to a
progressive worsening of respiratory symptoms. Chest HRCT revealed the a sub segmental atelectasis in
the left lung. Microscopic examination of sputum and BAL samples demonstrated septate hyphae
consistent with Aspergillus species. Sputum and BAL culture yielded Aspergillus ochraceus and Aspergillus
terreus, which were both sensitive to itraconazole and voriconazole. The treatment was switched to
voriconazole and the patient showed significant clinical, serological and mycological improvement after
three months. This case shows that voriconazole may be used as an alternative for treatment of ABPA due
to Aspergillus terreus.

© 2019 Elsevier Masson SAS. All rights reserved.

IgE and positive skin sensitivity to Aspergillusallergens/proteins
[1,2]. Aspergillus fumigatus was reported as the most common

Allergic bronchopulmonary aspergillosis (ABPA) is a hypersen-
sitivity lung disorder characterized by airway inflammation,
elevated levels of Aspergillus specific IgE and IgG, elevated total
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etiologic agent of ABPA, however other species of Aspergillusare
rarely implicated [3]. ABPA typically occurs in patients with
asthma or cystic fibrosis (CF) with a 2-15% rate in CF patients
[4,5]. The global burden of ABPA in CF patients is estimated at
about 7000 cases annually [6]. Glucocorticoids are the mainstay of
management of ABPA; however, the use of antifungals (usually
itraconazole) in patients with slow or poor response to steroids,
frequent relapses, steroid-dependent ABPA, or steroid toxicity has
been recommended by a consensus expert panel [5].

Here, we report an unusual case of ABPA exacerbation due to
two different non-fumigatus Aspergillus species that was success-
fully controlled by short-term course of voriconazole therapy after
a failed itraconazole treatment.
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2. Case report

In this report, a 12-year-old boy with ABPA was presented. The
CF was diagnosed at age 1.5 years old by positive sweet chloride
concentration, homozygous genotype for CFTR mutation
(p.F508del/p.F508del) and pancreatic insufficiency. Since child-
hood, he showed symptoms of moderate lung problems, severe
cough, chest tightness and antibiotic therapy (3-4 times per year).
At the age of 6 years, he showed a respiratory colonization with
Pseudomonas aeruginosa and Aspergillus flavus. ABPA was diag-
nosed at age 8 years according to Rosenberg & Patterson ABPA
diagnostic criteria [1,2]. The laboratory and clinical parameters
were a FEV1 baseline of 47%, positive Aspergillusskin prick test,
total IgE value of 1001 IU/ml, Aspergillusspecific IgG level of 32 U/
ml, Aspergillusspecific IgE value of 0.65 IU/ml and eosinophil count
of 1000 cell/pl. Corticosteroid therapy was started by an initial
dose of 1.0 mg/kg/day (maximum 50 mg) of prednisolone for
1 week, and then continued by 2.0 mg/kg/day for 2 weeks, and then
taper during the next 2 months. The symptoms went down and the
spirometric parameters increased. Between the age of 10 and
12 years, he showed recurrence of ABPA symptoms several times,
during which the exacerbation of ABPA was controlled by increase
of prednisone dosage. At the age of 12 years, he was re-admitted to
the Pediatric Respiratory Diseases Research Center, Masih
Daneshvari hospital, Tehran, Iran, in July 2016, with weight loss,
and a marked increase in productive cough, chest pain, a history of
worsening shortness of breath and chest tightness for 14 days. The
Aspergillusspecific IgE value (measured by ImmunoCap® method)
and total IgE and Aspergillusspecific 1gG values (measured by
enzyme-linked immunosorbent assay) were 17.2 IU/ml, 1013 IU/
ml and 101.9 IU/ml, respectively. He also had a raised peripheral
eosinophil count (1600 cells/.L). There was a positive skin reaction
to Aspergillusallergen. In the high-resolution computed tomo-
graphic scan (HRCT), the patient revealed central bronchiectasis
. Three consecutive sputum samples were obtained from the
patient. The light brown plugs were macroscopically observed in
sputum samples. The direct microscopic examination of sputum
following 0.5% pancreatin homogenization revealed septate hyphae
with acute angle branching . Culture of sputum samples revealed
Aspergillus ochraceus belong to Aspergillus section Circumdati. No
antifungal susceptibility testing was done on this isolate.

According to observed clinical and laboratory findings, a
diagnosis of exacerbation of ABPA in patient was confirmed.
Antifungal therapy with itraconazole (200 mg) twice daily and
inhaled floticasone and oral corticosteroid (prednisone) was
commenced. Patient took initial dose of prednisolone as 0.5 mg/
kg/day (maximum 50 mg) for 2 weeks, and then continued with
1.0 mg/kg/day for 2 weeks plus itraconazole (200 mg/day) and
then tapered during the next 2 months. Two months after

A

A

Fig. 1. Sub segmental atelectasis in the left lung (A) and bilateral central
bronchiectasis (B) with peribronchial wall thickness along with some mucus
impaction in favour of cystic fibrosis is seen.

discontinuing of itraconazole and corticosteroid therapy, the
patient was re-admitted to hospital with increased cough, high
production of sputum with brown plugs, shortness of breath, chest
pain, and fever despite coverage with broad-spectrum antibiotics.

A repeat chest HRCT revealed central bronchiectasis and sub
segmental atelectasis in the left lung (Fig. 1). The forced expiratory
volume (FEV;) was 51% and forced vital capacity (FVC) was 58%
predicted. The patient showed a raised level of Aspergillusspecific
IgE and IgG and total IgE (26.4 IU/ml; 160.3 IU/ml; 1200.5 IU/ml,
respectively) as well as the increased peripheral eosinophil count
(2153 cell/wl). A repeat skin prick test showed sensitivity to
Aspergillusallergens. Bronchoscopy was performed for control of
lung atelectasis, bronchial washing and sampling. Three samples of

Fig. 2. Direct microscopic examinations of sputum (A) and bronchoalveolar lavage (B) samples from our patient. Numerous septate hyphae with acute angle branching is

observed in both preparations, consistent with the identification of Aspergillusspecies.
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sputum were collected in three consecutive working days and two
bronchoalveolar lavage liquid (BAL) samples were taken within a
week. All collected samples were cultured on malt extract agar
(Quelab, Canada). Direct microscopy examination on sputum and
BAL fluid samples revealed septate hyphae similar to the previous
samples from this patient (Fig. 2). Culture of BAL samples revealed
two types of colonies, one yellow-orange and the other cinnamon
to brown in colour. A molecular approach was used for
confirmation of the isolates at species level. DNA extraction was
performed and the partial beta-tubulin region was amplified using
forward primer BT2a and reverse primer BT2b as previously
described [7]. The polymerase chain reaction (PCR) products
underwent sequencing to identify Aspergillusspecies and the
sequence results deposited in GenBank using BankIt sequence
submission tool. Two species of Aspergillusas A. terreus (accession
number: MG254194) and A. ochraceus (accession number:
MG254195) were identified.

In vitro antifungal susceptibility testing was performed using
broth microdilution method according to the Clinical & Laborato-
ry Standards Institute (CLSI) M38-A2 protocol [8]. The minimum
inhibitory concentrations (MICs) of itraconazole (ITC, Janssen
Research Foundation, Belgium), amphotericin B (AMB, Bristol-
Myers Squib, The Netherlands), posaconazole (POS, Schering-
Plough, NJ, USA) and voriconazole (VOR, Pfizer, NY, USA), and the
minimum effective concentration (MEC) of caspofungin (CAS,
MerckSharp & Dohme, Haarlem, The Netherlands), were deter-
mined for the isolates. The obtained MIC of AMB for A. terreus and
A. ochraceus isolates were > 16 pg/mLand 1 pg/mL, respectively.
Both isolates of A. ochraceus and A. terreus were susceptible to CAS,
VOR, ITR and POS. The MIC of POS against A. terreus and
A. ochraceus isolates were low (0.0625 pg/mL and 0.125 pg/mL,
respectively). The MIC of VOR for A. terreus was 0.25 pg/mLand for
A. ochraceus isolate was 0.125 pg/mL. The MIC of ITC for both
isolates of A. terreus and A. ochraceus were 0.5 wg/mL. Both
isolates of A. terreus and A. ochraceus were susceptible to CAS.
Patient failed ITC therapy despite both A. terreus and A. ochraceus
isolates being susceptible to ITC in the in vitro test. We decided to
manage the exacerbation of ABPA with oral VOR (200 mg) twice
daily plus an initial dose of prednisolone 0.5 mg/kg/day (maxi-
mum 50 mg) for 1 week, then continued with 1.0 mg/kg/day for
2 weeks and then tapered during the next 1 month. One month
after treatment with VOR, our patient showed a significant
decrease in Aspergillusspecific IgE (10.3 IU/ml) and Aspergilluss-
pecific IgG (58.8 IU/ml), and total IgE (641.5 IU/ml). There was no
evidence of Aspergillus species on direct microscopic examination
and culture of sputum samples. The peripheral eosinophil count
decreased (1209 cell/w1) and the FEV1 increased from 51 to 68% of
predicted value. Four months after stopping of VOR therapy, the
sputum sample was negative for fungi. Twelve months after VOR
therapy, the patient was stable.

3. Discussion

This report showed a successful control of ABPA exacerbation
with short-term VOR plus corticosteroids therapy in a CF patient
with previously failed ITC therapy. A. fumigatus, A. niger, and
A. terreus are commonly implicated species in ABPA. However,
A. ochraceus is a rare cause of ABPA. The first case report of ABPA
due to A. ochraceus was presented by Novey and Wells in 1978
[9]. Nakahara et al. [10] reported an ABPA cases without CF caused
by A. terreus with extensive collapse of the left upper lobe, which is
unusual for radiographic results. In contrast to Nakahara et al. [10],
our patient showed a sub segmental atelectasis in the lung.
Another report of ABPA due to A. terreus was presented by Laham
etal. [11].

ABPA is a progressive diseases associated with significant
morbidity. Early detection and treatment can prevent the develop-
ment of bronchiectasis or pulmonary fibrosis that otherwise occurs
in the later stages of the disease. The management of the disease
includes environmental control measures, corticosteroids, and
antifungals [12]. Glucocorticoids are used as the first-line of therapy
in ABPA, and antifungals reserved in those with recurrent
exacerbations and glucocorticoid-dependent disease [4]. Our patient
was prescribed oral prednisolone in combination with inhaled
fluticasone and ITC therapy.

Antifungal agents are generally considered an adjunct but not
primary therapy for ABPA [12]. Antifungals reduce the fungal
burden and control inflammation in the airways of CF patients.
Eradication of Aspergillusis thought to modify the disease
progression by reducing the level of hypersensitivity reaction in
the bronchi [12]. Systemic triazole antifungals (ITC, VOR, POS and
isavuconazole) are all active against Aspergillusspecies [13]. Ad-
junctive ITC is considered as the first-line therapy in ABPA, due to a
lower side effect [14]. However, ITC is associated with 40% failure
rates as seen in our patient [15]. There are few data on the use of
VOR for ABPA. VOR and POS have been shown to reduce the
severity of ABPA in patients with CF [15]. Our patient showed
tolerance to VOR, and a significant improvement in serological
parameters, pulmonary function and clinical manifestations. In
agreement with our result, Hilliard et al. [16] reported a significant
improvement in serological parameters and lung function by VOR
monotherapy in 11 CF children with ABPA. Glackin et al. [17] found
that treatment with VOR lead to a significant drop in IgE values as
well as a decrease in dose of corticosteroids. Schelstraete et al. [18]
suggested that VOR monotherapy appears to be an alternative
treatment strategy in CF patients with ABPA when oral corticoste-
roids are not suitable.

4. Conclusion

This case presentation showed that other species of Aspergillus-
than A. fumigatus can be involved in ABPA. It could be
recommended VOR as an alternative adjunctive therapy along
with corticosteroid for ABPA patients who failed or may not
tolerate ITC. The antifungal susceptibility test is helpful in choosing
an alternative medicine, in patients who failed to respond to initial
therapy.
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