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a b s t r a c t

Trichosporonosis is an emerging infection predominantly caused by Trichosporon asahii

which is a ubiquitous and exclusively anamorphic yeast. T. asahii urinary tract infection

is rare and remains scantily reported.

T. asahii was isolated from urine of two immunocompetent patients who were receiving

in-patient treatment for multiple comorbidities. T. asahii was identified phenotypically by a

combination of manual and automated systems. Antifungal susceptibility done by E-test

revealed multiresistance with preserved susceptibility to voriconazole.

The ubiquity and biofilm formationposes difficulty in establishing pathogenicity and

delineating environmental or nosocomial infections. Risk factors such as prolongedmultiple

antimicrobials, indwelling catheter and comorbidities such as anemia and hypoalbumine-

mia may be contributory to the establishment of a nosocomial opportunistic T. asahii

infection. Dedicated efforts targeted at infection control are needed to optimize manage-

ment and control of Trichosporon infections.

# 2014 Published by Elsevier B.V. on behalf of Director General, Armed Forces Medical

Services.
Introduction
Trichosporonosis is an emerging infection predominantly
caused by Trichosporon asahii. Trichosporon (Beigel, 1985)
species are ubiquitous, exclusively anamorphic, yeast like
fungi belonging to Trichosporonaceae. Trichosporon is impli-
cated in superficial and mucosal infections, however,
systemic infections are known in immunocompromised,
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cancer, burns, transplant patients as well as patients on
steroids, peritoneal dialysis, prolonged mechanical ventila-
tion and those undergoing prosthetic valve surgeries.1,2

Alimentary tract, respiratory tract, broken skin and mucosa
are possible portals of entry. Persistent and disseminated
infections have poor prognosis. Fatal outbreak in neonates
and breakthrough trichosporonosis under antifungal thera-
py has been reported.3,4T. asahii urinary tract infection (UTI)
is scantily reported.5,6 We report two cases of T. asahii UTI in
eral, Armed Forces Medical Services.
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Fig. 1 – Trichosporon asahii on CLED agar after overnight
incubation.
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Fig. 3 – Antifungal susceptibility of Trichosporon asahii
through E-test showing an MIC of 3 mg/ml.
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immunocompetent severely ill patients in a tertiary care set
up.

Case 1
T. asahii was isolated from urine on two occasions from a 46
year old male patient with multiple pressure sores over
sacrum and both hips. He was offered skin flap and tissue
expansion. There was a past history of traumatic quadriplegia
and multiple fractures following fall from height. The patient
was having persistent fever, hypoalbuminemia, microcytic
hypochromic anemia, persistent leukocytosis, pyuria and
deteriorated further. During the course of stay in the hospital,
the patient had an indwelling catheter and was aggressively
managed with meropenem, levofloxacin, Co-Amoxiclav,
tobramycin and linezolid in appropriate dosages along with
high protein diet, albumin infusions, antacids, multivitamins,
enoxaparin and whole blood transfusion.
[(Fig._2)TD$FIG]

Fig. 2 – Gram stain of Trichosporon asahii showing budding
yeasts and barrel shaped arthroconidia.
The first sample was collected by clamping the catheter
while the second after catheter removal. On both occasions,
routine microscopy revealed pus cells and yeast cells without
budding. Urine sample inoculated with standard loop on
cysteine lactose electrolyte deficient agar (HiMedia Laborato-
ries, India) revealed significant growth of dry creamy white
colonies after overnight incubation (Fig. 1). Gram stain and
lactophenol cotton blue mount revealed septate hyaline
hyphae with arthroconidia and few budding yeast cells
(Fig. 2). After subculture, the yeast was identified to be T.
asahii bymorphology on cornmeal agar, Gramstain, hydrolysis
of urea, assimilation of carbon/nitrogen compounds and
confirmation by VITEK 2 compact automated system (bioMér-
ieux, France).5 Subcultures on Sabouraud's dextrose agar at
both 22 8Cand 37 8C revealed curdywhite growthwhich turned
cottony on subsequent incubation. Antifungal susceptibility
was tested by E-test (AB BIODISK, Sweden) for fluconazole,
itraconazole, voriconazole, Amphotericin B and anidulafungin
(Fig. 3).7 Minimal inhibitory concentration (MIC) for voricona-
zole was 3 mg/ml and multiresistance was observed. Prompt
treatment with voriconazole and management for comorbid-
ities lead to subsequently sterile urine cultures.

Case 2
T. asahii was isolated twice from urine samples of an 86 year
oldmale patient admitted for generalized tonic clonic seizures,
associated loss of consciousness and sphincter incontinence.
The patient had comorbid hypothyroidism, hypertension,
dyslipidemia, cholelithiasis, glaucoma in left eye and sinus
bradycardia with first degree atrioventricular block. Pus cells,
occasional yeast cells without budding in urine were seen.
Creatinine levels were high. Leukocyte counts and other
investigations were normal. The patient was being managed
by clindamycin, cefoperazone, phenytoin sodium, levothyr-
oxine, amlodipine, aspirin and antacids. The patient had a
condom catheter throughout the course of his stay in the
hospital. Pure significant creamy white colonies revealed
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hyphae, yeast cells and arthroconidia on staining. It was
identified as T. asahii by urea hydrolysis, carbohydrate
assimilation and confirmation by automated system. The
patient wasmanagedwith voriconazole on similar lines as the
first case and treatment was confirmed by subsequent sterile
urine cultures.

Discussion
Trichosporon has been isolated from soil, outdoor and indoor
environmental sources including hospitals. They may consti-
tute normal flora of the human skin, vagina, respiratory and
gastrointestinal tracts.8 Virulence factors for Trichosporonosis
include glucuronoxylomannan in cell wall, proteases, phos-
pholipases and the ability to form biofilms. They form true
mycelia, blastoconidia and arthroconidia. Virulence factors
and morphological structures may be exhibited differently in
different species. Their ubiquity and biofilm formation may
create confusion between colonized and truly infected
patients. Invasive Trichosporonosis may be confused with
disseminated candidiasis. Although invasive Trichosporono-
sis has been studied, however, there are no specific guidelines
for clinical interpretation of Trichosporon recovery in urine.9

Azotemia and aggravation of renal dysfunction leading to
renal failure may rarely occur.5

Trichosporon infections present diagnostic and therapeutic
challenges. They are likely to surpass routine laboratory
identification. Micromorphology (hyphae, pseudohyphae,
arthroconidia, blastoconidia), carbon source utilization (non-
fermentative) and urease positivity are contributory. Grocott's
stain and lactophenol cotton blue mount along with hema-
toxylin-eosin, colloidal iron and periodic acid methenamine
silver stains for tissues may discern morphology.9 Production
of virulence factors such as protease, phospholipase and
hemolysin may be assessed by halo formation on correspond-
ing agar plates. Diazonium blue B reaction may be elicited.
Biofilm formation on polystyrene surfaces may be detected
through a formazan salt reduction assay. Comprehensive
diagnosis has been simplified by the advent of automated
systems and molecular technology. Automation based on
phenotypic properties has facilitated compaction, standardi-
zation and quality control, although has certain limitations.
Semi-automated systems such as API 20C AUX, ID 32C (both
bioMérieux, France) and RapID Yeast Plus system (Innovative
Diagnostic System, USA) may require macro and micromor-
phological observation of colonies.9 Automated systems such
as VITEK 2 compact (bioMérieux, France) and Microscan
Walkaway (Siemens Healthcare Diagnostics, USA) may have
limitations at species level identification. Both pan species
(internal transcribed spacers ITS1 and ITS2 of rDNA, D1/D2
domain of 26S rRNA, intergenic spacer IGS1, small subunit
SSU, mitochondrial cytochrome b) and species specific targets
may be amplified for genotypic identification. The sensitivity
of various molecular methods such as polymerase chain
reaction, rolling circle amplification, three locus identification,
reverse line blot hybridization, oligonucleotide array hybrid-
ization, DNA microarray and DNA sequencing remains
variable.10 Simultaneous amplification of two targets is likely
to improve identification and study of phylogenetic relation-
ships of Trichosporon strains. Flow cytometry and proteomics
based technologies have also been tried.9 In the absence of
antifungal susceptibility guidelines/data on Trichosporon,
guidelines for Candida are extrapolated by some microbiolo-
gists.9,11 Azoles such as voriconazole, posaconazole and
fluconazole may be effective.1,5,6 Combined regimens such
as caspofungin and Amphotericin B may also be effective,
however individual drugs may be ineffective.11,12

Repeated isolation of T. asahii, associated pyuria and swift
response to antifungal therapy helped delineate T. asahii
UTI. Risk factors such as use of prolonged multiple
antimicrobials, indwelling catheter and comorbidities such
as anemia and hypoalbuminemia in the cases reported here
may be contributory to the establishment of T. asahii
infection. The multiplicity and long duration of comorbid-
ities makes it difficult to arrive at the causation of
Trichosporon transmission in these cases. The infection is
most likely to be nosocomial.6,8 Although Trichosporon is
ubiquitous and colonizes many areas, it is a known
opportunistic pathogen causing emergent and invasive
infections in tertiary care hospitals worldwide.9Trichosporon
colonization in the first patient may be due to colonization
and biofilm formation on indwelling catheter which may
have furthered the infection of urinary tract.6,10 Non culture
based methods have been suggested to differentiate be-
tween colonized and infected patients. Prolonged undiag-
nosed or untreated infections can lead to disseminated
Trichosporonosis which may be indicated by repeatedly
positive urine cultures. Trichosporon biofilms may be resis-
tant to all antifungals and up to 16,000 times more resistant
to voriconazole than planktonic cells.8,9

Conclusion
A high index of clinical and microbiological suspicion is
required for optimal diagnosis of Trichosporon infections.
Attributing pathogenicity after diagnosis may be difficult in
the presence of comorbidities with variable clinical response
and administration of multiple antimicrobials. Dedicated
efforts by clinicians and microbiologists targeted at infection
control and further research are needed to optimize manage-
ment and control of Trichosporon infections.
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