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Background
Trichosporon asahii (formerly known as T. beigelii) is a rare opportunistic pathogen
associated with severe complications, particularly in immunosuppressed patients.1 To
our knowledge, only a few studies have described Trichosporon infection in kidney
transplant recipients.2–7 This study presents a 67-year-old male with an 8-year history
of kidney transplantation who developed T. asahii fungemia during caspofungin
treatment.

Case presentation
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A 67-year-old male was admitted to our hospital because of fever, cough, and shortness
of breath for 2 weeks. The patient received a renal transplant 8 years previously because
of end-stage renal disease caused by diabetic nephropathy. The patient had hypertension and diabetes mellitus, which required antihypertensive therapy and insulin use,
respectively. The patient also received immunosuppressive therapy. Two months before
admission, regular follow-up showed 138 µmol/L creatinine values and normal chest
computed tomography (CT) scan. Before admission, his antirejection therapy regimen included mycophenolate mofetil (500 mg in the morning and 750 mg at night),
tacrolimus (0.5 mg daily), and prednisone (7.5 mg daily). Upon admission, the patient
presented with dyspnea, body temperature of 38.0°C, respiratory rate of 28 breaths/
minute, oxygen saturation of 98% on 3 L via nasal cannula, blood pressure of 134/71
mmHg, and a heart rate of 101 beats/minute. Physical examination revealed pulmonary moist rale and pitting edema in the lower extremities. The white blood cell count
was 8.2×109 cells/L (89.5% neutrophils), hemoglobin level was 114 g/L, and platelet
count was 187×109 cells/L. Blood biochemistry revealed potassium ion and creatinine
values of 6.59 mmol/L and 193 µmol/L, respectively. C reactive protein was 199 g/L,
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Abstract: Trichosporon asahii is an emerging opportunistic pathogen that is life-threatening
particularly for immunosuppressed patients. Only a few studies have described Trichosporon
infection in kidney transplant recipients. This study reports a 67-year-old male kidney transplant
recipient who developed fatal fungemia and pneumonia caused by T. asahii during caspofungin
treatment. Although funguria is benign, kidney transplant recipients are still at risk of T. asahii
fungemia and invasive T. asahii infection even if they are under antifungal therapy, particularly
echinocandins.
Keywords: funguria, organ transplant, opportunistic infection, invasive fungal infection,
antifungal therapy
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and human immunodeficiency virus (HIV) test was negative.
Chest X-ray revealed pleural effusion and bilateral airspace
opacities consistent with pneumonia. The primary diagnosis
was severe pneumonia. Thus, the antirejection regimen was
adjusted to methylprednisolone (80 mg every 12 hours). The
patient empirically started intravenous imipenem/cilastatin
(500 mg every 8 hours) and orally received trimethoprim–
sulfamethoxazole (160 mg of trimethoprim component twice
daily). The patient also received continuous venovenous
hemodialysis. However, the patient continued to deteriorate
and required mechanical ventilation for respiratory failure.
Three days after admission, the patient was transferred to the
intensive care unit because of severe pneumonia accompanied
with respiratory failure and heart failure. Chest CT scan
showed discrete scattered patchy consolidation in both lungs
(Figure 1). The patient received sputum and blood culture
daily. Sputum culture showed the growth of Candida albicans
for three tests. All blood culture tests yielded negative results
from Day 1 to Day 8. Thus, the antimicrobial regimen was
adjusted to intravenous teicoplanin (400 mg twice daily for 3
days; 400 mg daily thereafter), imipenem/cilastatin (500 mg
once every 6 hours), trimethoprim–sulfamethoxazole (160
mg of trimethoprim component twice daily), and caspofungin
(loading dose, 70 mg; 50 mg daily thereafter). Despite the
aggressive therapy, the patient died 10 days after admission
because of sepsis, resulting in multiple organ failure. The
two sets of blood cultures and one sample of sputum collected on Day 9 showed the growth of T. asahii. This result
was confirmed after the patient died using a Vitek 2 YST
yeast identification kit (Vitek 2 YST, bioMerieux VITEK-2;
Marcy l’Etoile, Durham, UK). Antifungal susceptibility test
was performed using the microbroth dilution technique in
accordance with the guidelines of the Clinical and Labora-

Figure 1 The chest computed tomography scan showed discrete scattered patchy
consolidation in both lungs.
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tory Standards Institute. The results showed the following
minimum inhibitory concentrations (susceptibility breakpoints): 0.5 mg/L (#1) amphotericin B, 0.125 mg/L (#0.125)
itraconazole, 1 mg/L (#8) fluconazole, 0.06 mg/L (#1)
voriconazole, and 4 mg/L (#4) 5-fluorocytosine.

Discussion
Over the last few decades, Trichosporon spp. have been
increasingly recognized as opportunistic pathogens that
can cause invasive infections, particularly in patients with
underlying hematological malignancies, bone marrow
transplantation, organ transplantation, extensive burns, HIV
infection, and peritoneal dialysis.1 Systemic infections caused
by Trichosporon spp. are frequently associated with poor
prognosis. Six Trichosporon species, namely T. asahii, T.
asteroides, T. cutaneum, T. inkin, T. mucoides, and T. ovoides,
cause superficial, mucosa-associated, invasive infections.1
T. asahii is currently the predominant species in invasive
Trichosporon infections.1
We report a patient with T. asahii fungemia and suspected
pneumonia who presented an overwhelming sepsis during
caspofungin therapy. To our knowledge, only a few studies
have described Trichosporon infection in kidney transplant
recipients; such infections are usually caused by T. beigelii
and T. mucoides, and are associated with skin lesions,2,3 funguria,4,5 wound infection,6 and vascular anastomosis.7 T. asahii
colonizes the urinary tract of renal transplant recipients.4 T.
beigelii funguria, which has been reported in renal transplant
recipients, is usually benign and seldom associated with invasive infections.5 Only two cases of disseminated Trichosporon
infection that causes skin lesions have been reported in renal
transplant recipients.2,3 Mirza2 reported a 45-year-old male who
presented with malaise, fever, and multiple reddish nodules on
the trunk and face 6 months after renal transplantation. Nodule
biopsy culture confirmed T. beigelii infection. Analogously,
Nettles et al3 reported a 64-year-old man complaining about
fever, fatigue, malaise, and several pruritic papules on the
lower limbs after renal transplantation; skin biopsy culture
tested positive for T. mucoides. Fluconazole was effective in
the two cases. The most typical skin lesions are multiple small
nontender reddish–purple papules approximately 0.5 cm in
diameter; with its progression, the nodule center becomes
necrotic.2,3 However, the typical skin lesions were absent in
our patient.
The common risk factors of T. asahii are granulocytopenia (particularly in hematological malignancies), organ
transplantation, HIV infection, extensive burns, corticosteroid
therapy, and peritoneal dialysis.1 In the present case, the patient
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had some risk factors for systematic fungus infection. These
factors included organ transplantation, mechanical ventilation,
broad-spectrum antibiotic therapy, continuous venovenous
hemodialysis, and steroid therapy. However, neutropenia was
not observed throughout the hospitalization.
The treatment for invasive Trichosporon infections
remains difficult. Despite antifungal therapy, the mortality
rate ranges from 42% to 87.5%.1 The optimal therapy regimen
for trichosporonosis has yet to be identified. Echinocandins
are ineffective against Trichosporon spp.,8 with minimum
inhibitory concentration values ranging from 16 µg/mL to
64 µg/mL for caspofungin from clinical isolates.3,9–12 The
use of echinocandins leads to a significant selective pressure
that is favorable for opportunistic fungi, including Trichosporon, with resistance to such agents; reports of Trichosporon infections in patients who are receiving micafungin
or caspofungin have emerged.9,10 Increasing data indicated
that amphotericin B has limited activity against Trichosporon
spp. in vitro and in vivo.13 Moreover, in vitro susceptibility
studies on amphotericin B for Trichosporon isolates are not
always correlated with good clinical response.13 Triazoles
are currently the drug of choice for the treatment of Trichosporon infections. The clinical experience with triazoles is
encouraging. Previous cases reported successful treatment
of disseminated trichosporonosis using voriconazole, posaconazole, and fluconazole.2,3,6,14 Recent studies have shown
that voriconazole is highly active against T. asahii isolates
in vitro and in clinical settings; these isolates include those
with reduced susceptibility to amphotericin B, itraconazole,
and fluconazole.14,15 A recent study with head-to-head
comparison of five triazoles has shown that the most active
is voriconazole, followed by itraconazole, posaconazole,
isavuconazole, and fluconazole.16
Some clinical trials failed to treat disseminated T. asahii
infection using amphotericin B or triazole alone. Thus,
combined therapy has gained increasing attention for treating
trichosporonosis. Echinocandins alone have little to no activity against Trichosporon spp.8 and are thus not recommended
for trichosporonosis treatment; however, a combination of
echinocandins with amphotericin B or azoles exhibits in vitro
and in vivo antifungal effects. In vitro, the combination of
micafungin/caspofungin and amphotericin B against T. asahii
is more effective than using one drug only.11,12 A favorable
response has been reported for the combination of amphotericin B and caspofungin therapy in a patient with untreated
disseminated T. asahii infection; the patient was previously
treated with amphotericin B alone and subsequent voriconazole therapy.17 Using a murine model with disseminated
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infection caused by T. asahii, Serena et al18 found that combining micafungin with fluconazole significantly decreases
the kidney fungal burden compared with administering either
drug alone. Thus, combined antifungal therapy may be a
potential strategy for treating disseminated trichosporonosis. Further research should be performed to investigate the
in vitro and in vivo activities of antifungal drugs against
Trichosporon spp.

Conclusion
Although funguria is benign, kidney transplant recipients
are still at risk of invasive T. asahii infection even under
antifungal therapy, particularly echinocandins. We describe
a breakthrough T. asahii infection in a kidney transplant
recipient from the People’s Republic of China during caspofungin therapy. Clinicians should be aware that Trichosporon
infections may develop in patients who are at risk of fungal
infection, particularly when such patients develop symptoms
and signs of an unexplained infection while undergoing
echinocandin therapy. Triazoles, particularly voriconazole
alone or in combination, are currently the drugs of choice
for treating Trichosporon infections.
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