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【 CASE REPORT 】

Treatment of Cryptococcus gattii Infection Using
Voriconazole
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Abstract:
We previously reported a 39-year-old man who presented with pulmonary and cerebral Cryptococcus gattii

(genotype VGIIa) infection and was successfully treated with liposomal amphotericin B and flucytosine in-

duction therapy. Following induction therapy, oral fluconazole treatment was initiated as consolidation ther-

apy. However, the patient complained of progressively worsening headache, presenting an elevated cerebro-

spinal fluid (CSF) cell count. The minimum inhibitory concentrations of the CSF isolate were 8 and 0.12 μg/

mL for fluconazole and voriconazole, respectively. The oral administration of voriconazole for more than 18

months alleviated his symptoms. Voriconazole might be useful for controlling refractory cases of C. gattii in-

fection.
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Introduction

Globally, Cryptococcus infections are regarded as an inva-

sive mycosis mainly caused by Cryptococcus neoformans
and C. gattii, and in Japan, nearly all reported cryptococco-

sis cases are caused by C. neoformans infections (1, 2). Al-

though we reported the sixth Japanese case of C. gattii in-

fection in 2016, cryptococcosis caused by C. gattii remains

extremely rare in Japan (1, 3, 4).

The clinical features of cryptococcosis caused by C. neo-
formans and C. gattii are similar; however, some strains of

C. gattii (VG IIa, VG IIb, and VG IIc) show resistance to

antifungal drugs (2, 5). Particularly in C. gattii-infected pa-

tients with central nervous systems (CNS) lesions and/or

large pulmonary lesions, the recommended duration of in-

duction therapy is approximately 6 weeks, with a total dura-

tion of therapy of 18 to 24 months (2, 6). Furthermore, ag-

gressive management, such as drainage of cerebrospinal

fluid (CSF) and/or surgical resection of cryptococcomas may

be considered (2, 6).

We herein report a refractory case of C. gattii infection

despite consolidation therapy with oral fluconazole in which

voriconazole effectively controlled the infection. To our

knowledge, this is the first reported case of refractory C.
gattii infection successfully treated with voriconazole mono-

therapy in Japan.

Case Report

We previously reported a 39-year-old man with pulmo-

nary and cerebral C. gattii (genotype VGIIa) infection, suc-

cessfully treated with liposomal amphotericin B and flucyto-

sine induction therapy (1); the size of the cryptococcomas

was reportedly reduced after induction therapy. The patient

had previously been healthy, presenting with chief com-

plaints of headache and a low-grade fever. He was a current

smoker with no history of recent overseas travel.

After induction therapy, oral fluconazole treatment was

initiated as consolidation therapy on 63 days after hospirtali-

zation. However, during consolidation therapy, he com-

plained of progressively worsening headache, with an in-

creased CSF cell count (215/mm2 cells, 82.7% of which

were lymphocytes) (Fig. 1). Although the cryptococcal strain

was not isolated from the CSF after the initiation of induc-

tion therapy, there was no further shrinkage of the cerebral
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Figure　1.　Clinical course after hospitalization. The cerebrospinal fluid protein level and cell count 
are increased after initiating oral fluconazole treatment, gradually decreasing after starting voricon-
azole treatment. AMPH-B: amphotericin B, 5FC: flucytosine, FLCZ: fluconazole, VRCZ: voricon-
azole 

or pulmonary cryptococcomas (Fig. 2a-d). We considered

performing surgical resection of cryptococcomas, but since

the cerebral lesions were small and multiple in number, re-

section could not be performed. We checked the results of

antifungal drug susceptibility of the isolate [drug susceptibil-

ity tests (Clinical Laboratory Standards Institute (CLSI) M

27-A3 method) were performed at the Medical Mycology

Research Center, Chiba University] and noted minimum in-

hibitory concentrations (MICs) of 8 and 0.12 μg/mL for flu-

conazole and voriconazole, respectively (Table).

We suspected the case of being resistant to fluconazole

and administered oral voriconazole (approximately 300-400

mg/day) as a salvage treatment 84 days after hospitalization.

We then examined the plasma and CSF voriconazole con-

centrations. In the CSF, the voriconazole concentration was

almost half of that detected in the serum; the CSF concen-

trations ranged from 0.64 to 1.89 μg/mL, and the CSF-to-

plasma concentration ratio ranged from 0.49 to 0.53. Treat-

ment with voriconazole ameliorated the patient’s symptoms,

and we continued administering voriconazole for over 18

months as consolidation and maintenance therapy.

Two years after the final voriconazole administration, the

serological cryptococcal antigen test was negative, with no

recurrence of pulmonary or cerebral cryptococcomas

(Fig. 2e-h). The patient demonstrated no residual disability

except for a marginally elevated creatinine level (creatinine,

1.12 mg/dL; normal range, 0.60-1.10) owing to long-term

amphotericin B treatment.

Discussion

Traditionally, C. gattii has been recognized as a pathogen

endemic in tropical and subtropical climates. However, since

the 1990s, outbreaks of C. gattii have been reported in the

Pacific Northwest in North America (5, 6). C. gattii was

first isolated from Australian eucalypts and now has been

isolated from more than 50 tree species, including angio-

sperms and gynosperms (3, 6). Furthermore, C. gattii is an

emerging pathogen in a broad range of animals, including

dogs, cats, horses, sheep, cows, koalas, and birds (6). Re-

portedly, the most common sites of C. gattii infections in-

clude the CNS and lungs, demonstrating an incubation pe-

riod of 2 to 11 months (6).

In Japan, C. gattii infection is recognized as an imported

infectious disease, and only sporadic cases have been docu-

mented since 2001 (1, 7). The present case presented no re-

cent history overseas travel and no known exposure to any

imported timber or animals. In addition to our case, only

two other cases are considered to have been infected with C.
gattii within Japan (1, 8). C. gattii infection is typically

likely to be associated with mass lesions, neurological com-

plications, and antifungal resistance (4-6). Therefore, clinical

practice guidelines recommend surgical resection of crypto-

coccomas if their size cannot be reduced after four weeks of

therapy (2). In the present case, the cryptococcoma size

failed to be reduced after fluconazole therapy initiation;
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Figure　2.　Pulmonary and cerebral cryptococcomas after induction therapy (73 days after hospital-
ization; a, b, c, d) and 2 years after maintenance therapy (e, f, g, h). a, b: Gadolinium-enhanced brain 
MRI shows multiple brain tumors. c: Chest X-ray shows a tumor in the right lower field. d: Chest CT 
shows a tumor in the right S9/10 (arrows indicate cryptococcomas). e, f: Gadolinium-enhanced brain 
MRI shows the disappearance of multiple brain tumors. g: Chest X-ray shows a shrunken tumor in 
the right lower field. h: Chest CT shows a scarred lesion in the right S9/10. MRI: magnetic resonance 
imaging, CT: computed tomography

a) b)

c) d)

e) f) 

g) h)

however, owing to the small size and multiple number of

cerebral lesions, surgical resection could not be performed.

Furthermore, as C. gattii was not isolated from the CSF af-

ter the initiation of induction therapy, we should have con-

sidered the possibility of immune reconstitution inflamma-

tory syndrome (IRIS). However, based on the brain mag-

netic resonance imaging findings, we clinically suspected a

refractory case of cerebral cryptococcosis. We checked the

antifungal drug susceptibility of the CSF isolate and then

proceeded to administer voriconazole. To the best of our

knowledge, this is the first Japanese case of C. gattii infec-

tion achieving complete remission with voriconazole con-

solidation and maintenance therapy without surgical resec-

tion.

Regarding the antifungal susceptibility of C. gattii, resis-

tance to amphotericin B and flucytosine has rarely been re-

ported in previous investigations; however, elevated MICs of

C. gattii (genotype VG IIa and VG IIc) against fluconazole

have been reported in the Pacific Northeast (6). In addition,

a previous report found that all clinical isolates that had not

been exposed to azole drugs and environmental strains

manifested heteroresistance to fluconazole (9). Some studies
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Table.　MIC of Anti-fungal Drugs for 
the Isolate from Cerebrospinal Fluid.

Anti-fungal drugs MIC (μg/mL)

MCFG  >16

CPFG 8

AMPH-B 1

5FC 2

FLCZ  8

ITCZ 0.25

VRCZ 0.12

MCZ  0.25

MIC: minimun inhibitory concentration, 

MCFG:  micafungin, CPFG: caspofungin, AM-

PH-B: amphotericin B, 5FC: flucytosine, 

FLCZ: fluconazole, ITCZ: itraconazole, VRCZ: 

voriconazole, MCZ: miconazole

have shown that voriconazole is more effective in vitro
against C. gattii than fluconazole, and fluconazole MICs

against the C. gattii genotype VG II, detected in clinical and

environmental isolates in the Pacific Northeast, were higher

than those of voriconazole and itraconazole (6). Although

itraconazole fails to penetrate the CSF adequately, voricona-

zole penetrates the CSF and brain tissue, making it a prom-

ising option in patients presenting with CNS fungal infec-

tions (10, 11). In addition, as the concentration of voricona-

zole in the CSF is almost half of the serum concentra-

tion (9), monitoring of voriconazole in the CSF is not neces-

sary. If antifungal susceptibilities of an isolate are examined

and the MIC of voriconazole is low, voriconazole may be a

useful treatment option in C. gattii-infected patients who are

refractory to other available antifungal therapies. Generally,

in Cryptococcus infection, an MIC of fluconazole exceeding

16 μg/mL suggests resistance to antifungal drugs. However,

as data regarding the relationship between the MICs of anti-

fungal drugs and the clinical outcomes are lacking, further

investigations are required to determine the efficacy of vori-

conazole against C. gattii infection.

In conclusion, we encountered a refractory case of C. gat-
tii infection that was successfully treated with voriconazole

monotherapy. Although voriconazole is not recommended

for use in treating C. gattii infection according to the clini-

cal guidelines, if the voriconazole MIC against the isolate is

low, voriconazole may be beneficial for controlling C. gattii

infection. Additional studies are warranted to validate our

findings.
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