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A B S T R A C T

We encountered a case of a 73-year-old man with acute myeloid leukemia who developed Trichosporon asahii
systemic infection while on itraconazole prophylaxis during severe neutropenia. Cryptococcal antigen was useful
for diagnosis. Although itraconazole was ineffective in protecting against trichosporonosis, treatment was suc-
cessful with voriconazole following liposomal amphotericin B.

1. Introduction

Trichosporon asahii is well recognized as a pathogen causing
summer-type hypersensitivity pneumonitis in Japan [1]. Trichospor-
onosis, including T. asahii infection, is uncommon, but frequently
causes devastating disseminated disease in patients with neutropenia
[2]. The approximate mortality rate was reportedly very high in pa-
tients with hematological malignancies [2,3]. Although the standard
therapy remains to be established, some reports recommend azoles as
optimal therapy for Trichosporon infection [4,5]. While it is well-known
that breakthrough trichosporonosis develops in patients with hemato-
logic malignancies receiving echinocandin [6,7], we encountered a
patient with breakthrough T. asahii fungemia while taking itraconazole
(ITCZ) as prophylaxis. Since only sporadic cases of breakthrough tri-
chosporonosis have been reported in patients receiving azoles [8–10],
we herein describe the clinical course of our case.

2. Case

A 73-year-old patient with acute myeloid leukemia (AML) com-
plained of oral aphthae and fever, and was admitted on day -6, prior to
receiving induction chemotherapy (day 0), including idarubicin and
cytarabine. Blood tests showed an elevated blast cell count (197 ×
109 /L) and no neutrophils. Meropenem was administered on day -4
upon the diagnosis of extended-spectrum β-lactamase producing

Escherichia coli infection. Oral ITCZ solution (200 mg/day) was also
prescribed on day -5 as prophylaxis for fungal infection during the
period of neutropenia. Although he defervesced on day 2, he developed
a fever again on day 7 which gradually worsened, accompanied by
multiple nodules in both lungs on day 13 and multiple skin rashes on
day 14 (Fig. 1). Various antibiotics were ineffective in treating these
symptoms and signs. Blood tests yielded positive results for (1-3)-β-D-
glucan and negative results for Aspergillus galactomannan. In addition,
oral and fecal cultures yielded positive results for Candida glabrata.
These findings suggested that C. glabrata entered through oral or in-
testinal ulcers and caused fungemia and septic emboli in both lungs and
the skin; thus, the oral ITCZ solution was switched to liposomal am-
photericin B (L-AMB; 5 mg/kg) on day 13. He was intubated on day 18
because of severe hypoxia due to diffuse septic emboli (Fig. 2). On day
20, blood tests showed recovery of neutrophils, positive results for
Cryptococcus neoformans antigen and negative results for Candida an-
tigen, suggesting trichosporonosis because Trichosporon antigen re-
portedly could cross-react with Cryptococcal antigen [11]. Trichosporon
species was identified in blood culture (amphotericin B, 1 μg/mL; ITCZ,
0.5 μg/mL; voriconazole (VRCZ), 0.06 μg/mL) on day 25 and in skin
culture on day 43. In addition, positive results for T. asahii antibody
were obtained on day 29. Based on these findings, T. asahii fungemia
was diagnosed and L-AMB was switched to VRCZ (4 mg/kg) on day 26.
VRCZ improved his respiratory condition and skin lesions. Bone
marrow examination showed complete remission hematologically on
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day 56. We decided to continue administering VRCZ because chest
computed tomography scan showed bilateral emboli despite improved
oxygen saturation on day 90 (Fig. 3). He was transferred to a re-
habilitation hospital on day 102.

3. Discussion

The present case, which involved breakthrough trichosporonosis
while on ITCZ prophylaxis, was successfully treated with VRCZ fol-
lowing L-AMB. Trichosporon species is well-known as a cause of sys-
temic breakthrough infection in patients on echinocandin prophylaxis,
because they show low susceptibility to echinocandin in vitro [6].

Recently, the European Confederation of Medical Mycology and the
European Society for Clinical Microbiology and Infectious Diseases
published a joint clinical guideline for the diagnosis and management of
rare invasive yeast infections, which recommends VRCZ as an optimal
option and fluconazole as a suboptimal option for treating trichospor-
onosis [5]. In addition, ITCZ is also reportedly effective [12,13]. Based
on these reports, azoles are considered as optimal treatments for tri-
chosporonosis. On the other hand, some reports and the present case
showed breakthrough Trichosporon infection in patients with neu-
tropenia receiving azoles [8–10]. Our case received L-AMB, to which
Trichosporon species have been reported to show low susceptibility [5].
However, his condition improved with increasing neutrophil count
before VRCZ administration. This finding and a previous report [6]
suggested that improvement of trichosporonosis depends more on
neutrophil recovery compared to antifungal treatment, suggesting that
prophylaxis with antifungal agents, even azoles, may not provide
complete protection against trichosporonosis in patients with severe
neutropenia. Therefore, trichosporonosis should be considered in the
differential diagnosis of refractory fever in patients with severe neu-
tropenia regardless of prophylaxis medication, including echinocandin
and azoles.

In the present case C. glabrata, which is commonly resistant to
VRCZ, was identified in fecal and sputum cultures, while cryptococcal
antigen, which cross-reacts with Trichosporon antigen [11], showed
positive results. Cryptococcosis commonly develops in patients who
have cell-mediated immunodeficiency or receive immunosuppressants,
including steroids [14]. Cryptococcosis is uncommon in patients with
AML because such patients basically exhibit immunocomprised status
due to neutropenia [14]. Positive cryptococcal antigen might show the
probability of developing trichosporonosis more in patients with AML
than in patients who have cell-mediated immunodeficiency. Therefore,
we could not decide which pathogen (C. glabrata or Trichosporon)
caused the infection due to limited information, including only positive
(1-3)-β-D-glucan and the presence of septic emboli. Indeed, C. glabrata
was found in fecal and sputum cultures, and C. glabrata infection is
more common than trichosporonosis. Thus, we decided to continue the
administration of L-AMB until we got accurate results of blood culture.
The cryptococcal antigen test may lead to early diagnosis of trichos-
poronosis in patients with AML and may be useful for deciding optimal
treatment. However, little is known about the usability of cryptococcal
antigen test in patients with AML during neutropenia. Further studies
are needed in order to address this issue.

We conclude that trichosporonosis should be recognized as a
breakthrough infection under ITCZ prophylaxis during neutropenia.
Our case suggested that the cryptococcal antigen test may lead to early
diagnosis of trichosporonosis in patients with AML during refractory
febrile neutropenia.
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Fig. 1. Pustule with red macule. (For interpretation of the references to color in this
figure legend, the reader is referred to the web version of this article.)

Fig. 2. Computed tomography scan image of lungs on day 18. Multiple nodules and
consolidation are observed diffusely in both lungs.

Fig. 3. Computed tomography scan image of lungs on day 90. Multiple residual nodules
are observed diffusely in both lungs.
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