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Abstract. Trichosporonosis is an emerging invasive opportunistic fungal infection 
in immunocompromised patients. We report 5 catheter related blood stream infec-
tions caused by Trichosporon species over a five-year period at King Chulalongkorn 
Memorial Hospital, Bangkok, Thailand. All the patients were immunocompro-
mised, had received broad-spectrum antibiotics and had a central venous catheter 
or arterial line inserted for a mean duration of 16.2 days (range 10-30 days). Four 
patients developed disseminated infection and only 2 survived, giving a mortal-
ity rate of 60%. Because of the prevalence of Trichosporon catheter related blood 
stream infections at our institute, health care providers should have a high index 
of suspicion for Trichosporon species infections in patients with risk factors and 
prolonged presence of a central venous catheter.
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et al, 2010; Chitasombat et al, 2012). Apart 
from host factors, previous and/or current 
use of broad-spectrum antibiotics and 
the presence of a central venous catheter 
(CVC) are recognized as predisposing 
factors for trichosporonosis (Kontoyian-
nis et al, 2004; Ruan et al, 2009; Caira et al, 
2011; Colombo et al, 2011; Chitasombat et 
al, 2012).

CVCs and arterial (A) lines are 
frequently used in medical practice, es-
pecially in patients in the intensive care 
unit, who have received chemotherapy 
or organ transplantation. Both infectious 
and noninfectious complications associ-
ated with CVC and A-lines have been 
recognized as a cause of morbidity and 

INTRODUCTION

Trichosporon species, yeast-like fungi, 
are a known cause of white piedra, super-
ficial skin infections, and onychomycosis 
(Chagas-Neto et al, 2008). They rarely 
cause invasive infections. Trichosporo-
nosis is an emerging cause of invasive 
fungal infection in immunocompromised 
individuals (Kontoyiannis et al, 2004; Gir-
menia et al, 2005; Ruan et al, 2009; Suzuki 
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mortality in these patients (McGee and 
Gould, 2003). Infectious complications in-
clude exit site, tunnel, and catheter-related 
bloodstream infections (CRBSI) (McGee 
and Gould, 2003). Lorente et al (2005) 
reported the incidences of catheter-associ-
ated local infections and CRBSI as 6.05 and 
2.79 per 1,000 catheter-days, respectively. 
Staphylococcus species and Candida species 
are the most common pathogens causing 
CRBSI due to their ability to adhere to 
intravascular devices and form biofilm. 
Despite its ability to form biofilm (Di Bo-
naventura et al, 2006), Trichosporon species 
are rarely reported as causative pathogens 
(Kontoyiannis et al, 2004; Girmenia et al, 
2005; Ruan et al, 2009; Suzuki et al, 2010; 
Caira et al, 2011; Chitasombat et al, 2012). 
Here, we report 5 cases of CRBSI caused 
by Trichosporon species over a five-year 
period at King Chulalongkorn Memorial 
Hospital, Bangkok, Thailand.

CASE SERIES

Case 1
A 31-year-old female was hospital-

ized with acute psychosis for 3 days. 
She had a history of systemic lupus ery-
thematosus (SLE) for 12 years with the 
main manifestations being a neuropsy-
chiatric disorder, nephritis, and autoim-
mune hemolytic anemia. She had been 
taking prednisolone at 30 mg/day for 3 
months. During hospitalization, she was 
diagnosed active SLE and myocarditis, a 
neuropsychiatric disorder, and nephritis. 
Intravenous pulse methylprednisolone 
and cyclophosphamide were given. She 
developed respiratory failure and needed 
prolonged intubation and mechanical 
ventilation.

Six weeks after admission, she devel-
oped multidrug-resistant (MDR) Acineto-
bacter baumannii pneumonia with septic 

shock, and was treated with meropenem, 
cefoperazone/sulbactam, and ampicillin/
sulbactam. Caspofungin was initiated 
for fungal prophylaxis due to long-term 
use of steroids. Her clinical condition 
gradually improved. Two weeks later, she 
developed a high-grade fever with a sep-
tic shock. Tigecycline and trimethoprim-
sulfamethoxazoles were added and the 
CVC was removed. Twenty-seven hours 
after being obtained, blood culture taken 
from a double-lumen catheter in her right 
femoral vein grew Trichosporon sp. The 
species of Trichosporon was not identified 
due to the complicated testing needed. 
She died within 2 days before the results 
were reported. She had not been given 
antifungal treatment.
Case 2 

A 37-year-old male with a history of 
heavy smoking presented with angina 
during exertion 30 minutes prior to ad-
mission, and was diagnosed with acute 
ST elevation myocardial infarction of the 
anterior wall of the heart with cardio-
genic shock. A coronary angiogram was 
performed revealing 70% stenosis of the 
proximal left anterior descending coro-
nary artery, 80%, 99%, and 100% stenosis 
of the proximal, middle, and distal right 
circumflex coronary artery, respectively. 
Coronary angioplasty could not be per-
formed due to unstable hemodynamics. 
Conservative treatment with inotropic 
agents and an intra-aortic balloon pump 
were initiated. Four weeks after admis-
sion, the patient underwent an ortho-
topic heart transplantation. He received 
antithymocyte globulin, mycophenolate 
mofetil, and methylprednisolone as im-
munosuppressive agents. Fluconazole at 
a dose of 50 mg/day and trimethoprim-
sulfamethoxazole 2 tablets/day were also 
prescribed to prevent fungal and Pneu-
mocystis jirovecii infections, respectively.
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Five weeks after admission, the 
patient developed multi-drug resistant 
Acinetobacter baumannii  pneumonia, 
which was responsive to treatment with 
meropenem, ampicillin/sulbactam and 
colistin. Five days later, he developed a 
new fever and several eschars and nod-
ules on his nose, chin, and anterior chest 
wall: Trichosporon asahii A-line-associated 
bloodstream infection was diagnosed. The 
A-line was removed, and amphotericin B 
was given before the fungal species was 
diagnosed. The sepsis could not be con-
trolled and the patient died five days later.
Case 3

An 89-year-old female was diagnosed 
with acute non-ST elevation myocardial 
infarction with congestive heart failure. 
She also had a history of diabetes mellitus 
and hypertension. She developed severe 
respiratory distress and was intubated 
and placed on ventilatory support.

After seven weeks of hospitalization, 
she developed multi-drug resistant A. 
baumannii pneumonia with adult respira-
tory distress syndrome (ARDS), and was 
treated with imipenem, cefoperazone/sul-
bactam and colistin. Dexamethasone was 
given to treat ARDS. Nine days later, her 
condition worsened. A chest X-ray showed 
progressive pulmonary infiltrates. Her 
sputum and urine Gram stain revealed 
numerous neutrophils and many bud-
ding yeast cells with pseudohyphae, but 
without true septate hyphae. Intravenous 
fluconazole at 200 mg/day was added 
for suspected systemic Candida infection. 
Four days after incubation, T. asahii was 
isolated from a blood culture taken from a 
triple-lumen catheter in her right internal 
jugular vein. She developed refractory 
septic shock with multiorgan dysfunction 
and died 7 days after initiating fluconazole 
treatment and CVC removal.

Case 4
A 1-month-old male was referred for 

correction of congenital cyanotic heart 
disease, Taussig-Bing Complex. During 
hospitalization, a modified Blalock-
Taussig and patent ductus arteriosus 
shunts was placed. One day post opera-
tion, the patient developed right upper 
lobe pneumonia with septic shock, and 
was treated with meropenem and vanco-
mycin. Sputum and blood cultures grew 
no organisms. One week after treating 
with antibiotics, his clinical condition 
had not improved. A septic work-up was 
performed again. A sputum Gram stain 
revealed many neutrophils and budding 
yeast cells. Blood cultures taken from a 
double-lumen subclavian catheter grew 
yeast. Fluconazole at 3 mg/kg/day was 
initiated for suspected Candida pneumo-
nia. The organism was finally identified as 
Trichosporon sp. The species of Trichosporon 
could not be identified due to the inability 
to complete the necessary testing. The 
newborn made a complete recovery after a 
7-day course of fluconazole without CVC 
removal. He was discharged home after 
95 days in the hospital.

Case 5
A 38-year-old male was hospitalized 

for the first phase of induction chemo-
therapy for acute lymphoid leukemia. A 
single-lumen catheter was inserted into 
his right subclavian vein on the third day 
of hospitalization. After completion of 
chemotherapy, he developed febrile neu-
tropenia which was caused by primary 
Aeromonas sobria bacteremia and treated 
with meropenem. Five days after merope-
nem treatment, amphotericin B was added 
because of persistent fever and neutrope-
nia. Four weeks after hospitalization he 
developed another fever spike. Physical 
examination revealed pure horizontal 
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nystagmus of both eyes and an impaired 
finger-to-nose test in the right side. A chest 
X-ray showed two faint nodules in the 
right middle lobe of the lung. A computed 
tomogram (CT) scan of the brain showed 
a 2-cm abscess in the cerebellar vermis 
(Fig 1). An abdominal ultrasonogram re-
vealed multiple lesions, 0.5-1 cm in size, 
in the liver and spleen. While waiting for 
the results of investigations, the patient 
was empirically treated with meropenem, 
cefoperazone/sulbactam, vancomycin, 
and caspofungin. Budding yeast cells, 
pseudohyphae and true septate hyphae 
(Fig 2) were isolated from a single-lumen 
subclavian catheter. The caspofungin was 
changed to intravenous voriconazole to 
treat suspected Trichosporon CRBSI. The 
CVC was removed and a culture of the 
catherter grew T. asahii. One week after 
voriconazole treatment the cerebellar ab-
scess was removed but a culture still grew 
T. asahii. The patient also developed a sub-
cutaneous abscess in his right groin which 
was then aspirated and the culture of the 
pus grew T. asahii. The patient gradually 
improved, and was able to complete his 
second phase of induction chemotherapy 
without a relapse of the Trichosporon infec-
tion. He did well with oral voriconazole, 
and was discharged home after 98 days 
of hospitalization. 

The 5 cases are summarized in Table 1.

DISCUSSION

Trichosporon species are naturally 
present in the soil, water, and other envi-
ronmental substances (Chagas-Neto et al, 
2008; Colombo et al, 2011). In humans, 
Trichosporon species may colonize the 
genital skin, urinary tract and invasive 
devices, probably before causing invasive 
trichosporonosis (Silvestre et al, 2010). 
Trichosporon species can be the normal flo-

ra of the respiratory and gastrointestinal 
tracts (Chagas-Neto et al, 2008; Colombo 
et al, 2011).	

Currently, of the 50 identified spe-
cies of genus Trichosporon, 16 species are 
of clinical importance. T. asahii is among 
the most commonly reported Trichosporon 
species causing invasive trichosporonosis 
worldwide (Kontoyiannis et al, 2004; Gir-
menia et al, 2005; Chagas-Neto et al, 2008; 
Ruan et al, 2009; Suzuki et al, 2010; Co-
lombo et al, 2011; Chitasombat et al, 2012). 
Trichosporon species may have blastoconi-
dia, arthroconidia, true hyphae and pseu-
dohyphae (Larone, 1995; Colombo et al, 
2011). Trichosporon colonies are at first 
cream colored, moist and soft and then 
the surface may become wrinkled and the 
color darkens to yellowish grey. On corn-
meal-Tween 80 agar trichosporon species 
have true hyphae, pseudohyphae, and 
blastoconidia; arthroconidia are formed 
on older cultures (Larone, 1995). The 
genera Geotrichum and Blastoschizomyces 
capitatus can also produce arthroconidia 
and true hyphae (Larone, 1995; Collier 
et al, 1998) but have a negative urease 
test, in contrast to the positive urease test 
with Trichosporon species (Larone, 1995; 
Colombo et al, 2011).

The fungal ribosomal RNA (rRNA) 
gene and the spacer regions [internal tran-
scribed spacer (ITS) and intergenic spacer 
(IGS)] are used for fungal identification. 
Mekha et al (2010) studied 5 genotypes of 
Trichosporon in Thailand; only 2 genotypes 
(1 and 3) were prevalent.

In Thailand, there are handful re-
ports of invasive trichosporonosis. To 
our knowledge, there has never been a 
published report of invasive trichospo-
ronosis at King Chulalongkorn Memorial 
Hospital. Our case series is the first pub-
lished study at our institute. A previous 
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Fig 1–Cranial computed tomogram showing a 2-cm abscess in the cerebellar vermis. A. Precontrast 
film; B. Postcontrast film.

Fig 2–Gram stain of a blood culture specimen showing the morphological characteristics of Tricho-
sporon asahii, including blastoconidia, arthroconidia, true hyphae, and pseudohyphae.

A  B  

A  B  
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study at our institute found filamentous 
mold and Candida were the only causative 
fungi in patients with febrile neutropenia 
(Roongpoovapatr and Suankratay, 2010). 
Since then, most patients with a hemato-
logic malignancy, such as acute leukemia 
who have a stem cell transplant have a 
CVC placed. The variety of causative 
agents of febrile neutropenia, especially 
pathogens associated with biofilm within 
CVC has increased. Trichosporon is one of 
those pathogens. A study of fungemia in 
non-HIV-infected patients at Khon Kaen 
Hospital, northeastern Thailand, during 
1998-2003 found Trichosporon infection 
accounted for 6.1% of cases (Anunnatsiri 
et al, 2009). Another study carried out at 
the Mycology Laboratory of the Thai Na-
tional Institute of Health during 2003-2007 
found the most frequently isolated yeast 
was Candida species, followed with Cryp-
tococcus neoformans. Trichosporon species 
were isolated in 2-7% (Mekha et al, 2010).

In our case series, Trichosporon sp was 
the cause of CRBSI. Our findings are simi-
lar to other reports (Girmenia et al, 2005; 
Ruan et al, 2009). All the patients in our 
series were immunocompromised, either 
from preexisting diseases or immuno-
suppressive agents, had received several 
courses of broad-spectrum antibiotics and 
had a CVC or A line placed for a mean 
duration of 16.2 days (range: 10-30 days). 
A breakthrough Trichosporon infection was 
observed in a patient receiving antifungal 
treatment (amphotericin B, fluconazole, 
and caspofungin) in 3 of our patients. This 
is similar to a report by Chitasombat et al 
(2012), but only 20% of patients in their 
study had disseminated trichosporonosis. 
In our case series, 2 patients survived, 
giving a mortality rate of 60%. One sur-
vivor was a neonate with CRBSI without 
evidence of dissemination to other organs. 
Surprisingly, he survived with only fluco-

nazole treatment without removal of the 
double-lumen catheter. This patient may 
have only been colonized with Trichospo-
ron in the lumen of the CVC, similar to 3 
surviving cases with Trichosporon coloni-
zation of the CVC reported by Salazar et al 
(2002). The other patient who survived 
in our series had acute leukemia and T. 
asahii CRBSI with dissemination to the 
brain, liver, and spleen. The patient was 
treated with both medical (voriconazole) 
and surgical (cerebellar abscess) methods 
in addition to removing the CVC. 

Voriconazole is probably the most 
effective antifungal agent against Tricho-
sporon species. In an in vitro study from 
China all the clinical isolates of T. asahii 
were susceptible to voriconazole (Collier 
et al, 1998). In Thailand, Mekha et al (2010) 
studied the minimum inhibitory concen-
trations (MICs) of 6 antifungal agents 
against T. asahii from clinical isolates. 
The isolates had decreased susceptibility 
to amphotericin B, 5-flucytosine, micon-
azole, fluconazole, and itraconazole, but 
voriconazole had a mean MIC of 0.09 
µg/ml. Other studies describe successful 
treatment of a patient with acute leukemia 
and T. asahii fungemia using voriconazole 
(Asada et al, 2006; Xia et al, 2012). Pfaller 
et al (2009) found 4% of Trichosporon spe-
cies were resistant to voriconazole in a 
study from Asia-Pacific countries. In 1994, 
prior to the wide availability of voricon-
azole, trichosporonosis in mice could be 
successfully treated with amphotericin 
B and fluconazole (Anaissie et al, 1994). 
Hosokawa et al (2012) reported successful 
treatment of Trichosporon fungemia with 
amphotericin B and voriconazole in a stem 
cell transplant recipient. However, to our 
knowledge, no randomized controlled 
studies regarding the first-line treatment 
for trichosporonosis have been reported.

In addition to appropriate antifungal 
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treatment, adequate surgical drainage is 
needed in patients with larger abscesses. 
The adult patient who survived in our 
series was treated surgically for his 
cerebellar and subcutaneous abscesses. 
Another study reported successful treat-
ment of a Trichosporon brain abscess with 
surgical drainage and antifungals (Basiri 
et al, 2012).

According to the Infectious Diseases 
Society of America (IDSA) guidelines, a 
CVC should be removed in all patients 
with a CRBSI caused by Candida species 
(Mermel et al, 2009), even though a recent 
randomized controlled study showed early 
CVC removal in Candida CRBSI was not 
associated with any clinical benefit (Nuccir 
et al, 2010). Despite randomized controlled 
study evidence, CVC should be removed 
from all patients with Trichosporon CRBSI 
(Raad et al, 2004; Nucci et al, 2005).

Since there has been an increasing 
use of CVC and A-lines at our institute, 
it is likely there will be an increasing oc-
currence of both infectious and noninfec-
tious complications associated with those 
intravascular devices. Strategies needed 
to prevent these complications are rec-
ommended by the Healthcare Infection 
Control Practices Advisory Committee 
(HICPAC) and need to be implemented 
by our institute (O’Grady et al, 2011).

In conclusion, trichosporonosis is an 
emerging invasive opportunistic fungal in-
fection in immunocompromised patients. 
Because of the increasing prevalence of 
Trichosporon CRBSI at our institute, a high 
index of suspicion of this infection should 
be made in all patients with predisposing 
factors and prolonged CVC use.
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