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ABSTRACT

Aspergillosis is one of the most common fungal infections in humans caused by Aspergillus species. However, not all Aspergillus species possess the
same antifungal susceptibility patterns. Aspergillus terreus is an emerging pathogen which commonly occurs in infections of immunocompromised
individuals and is associated with high mortality. It gains its importance in being mostly resistant to treatment with amphotericin B. The four cases
of A. terreus reported here highlight the fact that fungal infections caused by this species are on the rise. Early diagnosis and prompt treatment
are important to prevent an unfavorable outcome. The optimal therapy for infections caused by this emerging pathogen is still to be ascertained.
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INTRODUCTION

Aspergillus species are the most common cause of invasive
filamentous fungal infections in immunocompromised
hosts.['"” There are more than 200 species of Aspergillus,
and as compared to Aspergillus flavus and A. fumigatus which
is commonly associated with clinical infections, .A. zerreus
occasionally infects humans.”! It can cause localized,
invasive, or disseminated disease.l!l Invasive aspergillosis
(IA) has emerged as a common cause of morbidity and
mortality among immunocompromised patients. A. Zerreus
is second to A. fiumigatus as the most common cause of IA.F

Four cases of A. ferrens infection with different clinical
presentations, including two cases of 4. zerreus petitonitis and
one each of cutaneous aspergillosis and rhinosinusitis from our
institute, a tertiary care center in Chennai (South India), are being
reported here. For all cases, identification and susceptibility testing
was done in-house following standard methods described below.

CASE REPORTS

Case 1
A 59-year-old male, on chronic ambulatory peritoneal
dialysis (CAPD) for past 3 years, came for routine follow-up,
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was found to have cloudy peritoneal fluid and was advised
for admission for further investigations. Blood cultures
were sterile. CAPD fluid analysis showed elevated cell
counts. Bacterial culture of CAPD fluid was found to be
negative. KOH mount of the CAPD fluid showed the
presence of septate hyphae and the patient was started on
Amphotericin B. In spite of the treatment, his condition did
notimprove and so the patient was started on hemodialysis.
Since then the patient was on regular hemodialysis. Fungal
culture of the CAPD fluid showed pure growth of A. ferreus
on 7" day after the sample was received. The patient was
started on oral Voriconazole 400 mg twice daily for 2 days
followed by 200 mg twice daily for 3 weeks following which
the patient’s condition improved. Arteriovenous (AV) fistula
was created and the patient was discharged after 20 days.

Case 2

A 73-year-old male presented with complaints of hiccups,
anorexia, and abdominal pain. He was a known case of
diabetes and chronic kidney disease, and was on CAPD
since 2 years. He was also a diagnosed case of miliary
tuberculosis and was on antituberculous treatment
since 2 years. CAPD fluid was collected and sent to the
laboratory. CAPD fluid showed elevated cell count and
the culture showed no growth. Empirical diagnosis of
CAPD peritonitis was made and the patient was started on
intraperitoneal and intravenous antibiotics. The patient’s
condition deteriorated. The catheter was removed, and
catheter tip and CAPD fluid were sent for fungal culture
after 12 days. The KOH mount of the CAPD fluid showed
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septate hyphae. Patient was started on antifungal therapy
with Amphotericin B. Fungal culture of the CAPD fluid
and catheter tip showed pure growth of A. zerrens 5 days
after receiving sample. Patient’s condition did not improve
and he was put on ventilator and tracheostomy was done.
In spite of the treatment, the patient succumbed to the
infection.

Case 3

A 58-year-old male was admitted with complaints of
nonhealing ulcer on the right leg and fever since 1 month.
The patient gave past history of injury in his right leg. He
was a known diabetic for 10 years. On examination, there
was a verrucous growth near the right big toe. His total
white blood cell count was 14,000 cells/pl with 52.5%
polymorphs, 37.5% lymphocytes, and 6.3% eosinophils.
Erythrocyte sedimentation rate (ESR) was elevated. Tissue
biopsy samples were taken and sent to the laboratory.
KOH mount of the tissue showed septate hyphae.
Histopathological examination of the biopsy tissue showed
chronic inflammation with ulceration. Periodic acid-Schiff
(PAS) staining was positive for fungal elements [Figure 1].
After 6 days, fungal culture of the biopsy tissue showed
growth of 4. zerreus. Bacterial cultures were negative. Since
the patient could not afford Voriconazole for a prolonged
period, he was started on oral Voriconazole 200 mg twice
daily for 2 weceks. Wound debridement surgery was done
on the 10" day and wound dressing was done daily with
povidone iodine antiseptic solution till his condition
improved, and the patient was discharged.

Case 4

A 45-year-old male was admitted with complaints of
swelling of the left maxillary region for the past 1 month
and bleeding from the left nostril for 1 week. Patient had
another swelling below the medial aspect of the eye for
which excision was done 2 months back. Local examination
of the face showed diffuse bony swelling involving
nasolabial region and an exophytic irregular mass filling
the lateral nasal cavity extending into oral cavity. Computed
tomography (CT) and magnetic resonance imaging (MRI)
showed an enhanced lesion in the left maxillary sinus
region with bony destruction and intranasal, intraoral
extension of the lesion. A biopsy was taken and sent for
histopathological examination which showed tiny strips
of metastatic squamous epithelium. Special fungal stain
by Gomori’s methenamine silver stain showed septate

hyphae [Figure 2].

KOH mount was positive for fungal elements. Fungal
culture showed pure growth of 4. ferreus after a week.

Patient was treated by surgical debridement and antifungal
therapy with oral Voriconazole 400 mg twice daily for 2 days

followed by 200 mg twice daily for 3 weeks. The patient’s
condition improved and was discharged.

The identification of all the above isolates was based
on colony characteristics on Sabouraud’s dextrose
agar (SDA) [Figure 3] and microscopic morphology in
lactophenol cotton blue mount [Figure 4]. SDA had
growth of cinnamon brown colonies with granular to
velvety texture. Microscopy showed conidiophores which
were smooth, hyaline, and produced dome-shaped/
subspherical vesicles. Conidiogenous cells were borne on
vesicles on the upper half of their surface which were
biseriate (containing metulae that support phialides).
Conidia were smooth-walled, spherical, and arranged in
columnar fashion.

Antifungal susceptibility testing has been standardized for
molds by Central Laboratory Standards Institute (CLST).[
Antifungal susceptibility testing and determination of
minimum inhibitory concentration (MIC) for all the
four isolates was performed using CLSI M38-A2 broth
macrodilution method.™

Antifungal drugs

The antifungal agents used were Amphotericin B (range,
0.0313-16 pug/ml; HiMedia), Voriconazole (range, 0.0313-
16 pug/ml; Sigma Aldrich). Stock solutions were prepared
in dimethyl sulfoxide. All drugs were diluted in RPMI
1640 medium buffered to pH 7.0 with morpholine
propane sulfonic acid (MOPS) buffer and dispensed into
round-bottomed snap-cap sterile polystyrene tubes. Tubes
containing an aliquot of appropriate working drug solutions
for the range of concentrations to be tested (X2 final
concentration) were sealed and stored at —70°C until use.

Antifungal susceptibility testing

In brief, isolates were grown on potato dextrose agar slants
at 35°C for 7 days. The slants were covered with 1 ml of
sterile 0.85% saline and a suspension was made by gently
probing the colonies with the tip of a transfer pipette. The
resulting suspensions were transferred to separate sterile
tubes. After allowing heavy particles to settle for 3-5 min, the
upper homogenous suspension was transferred to a sterile
tube and vortexed for 15 s. The turbidity of the conidial
suspensions were measured and adjusted to an optical
density (OD) at 530 nm that ranged from 0.09 to 0.1. A
volume of 0.1 ml of this inoculum suspension with 0.1 ml of
each concentration of the working drug solution was used
for susceptibility testing. Drug-free controls were included
in each test. The macrodilution tubes were incubated at
35°C for 48 h. Following incubation, MIC endpoints were
determined as the lowest drug concentrations that prevented
any discernible growth (optically clear) compared to that of
the drug-free controls [Table 1].
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