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Abstract Cryptococcus gattii is an endemic fungus

predominantly isolated in the tropical and subtropical

regions, causingpredominantly pulmonarydiseasewith a

predilection for the central nervous system. Herein, we

report a caseof rapidlyprogressingC.gattiipneumonia in

an immune-deficient but virologically suppressed host

with underlying human immunodeficiency viral (HIV)

infection, exhibiting various fungal morphologies from

bronchoalveolar lavage (BAL) cytological specimens. A

51-year-old Chinese male with known HIV disease was

admitted to theSingaporeGeneralHospital for evaluation

of functional decline, febrile episodes, and a left hilar

mass on chest radiograph. Computed tomography (CT)

showed consolidation in the apical segment of the left

lower lobe. He underwent bronchoscopy and BAL.

Positron emission tomography-computed tomography

done 10 days after the initial CT showed approximate

doubling of the pulmonary lesion. Cytological examina-

tion of the fluid revealed yeasts of varying sizes.

Subsequent fungal culture from BAL fluid grewC. gattii

10 days later.
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Introduction

Cryptococcosis is an invasive mycosis, most com-

monly due to Cryptococcus neoformans or Crypto-

coccus gattii. These fungi are encapsulated

basidiomycetous yeasts, and C. neoformans in partic-

ular is known for its propensity to cause infection in

immunocompromised adults. There are increasing

reports of C. gattii causing disease in immunocom-

promised hosts, and the literature suggests that these

infections tend to behave aggressively with poor

prognosis [1–3]. We report an interesting case of

cryptococcosis presenting as an aggressive pulmonary

mass in a patient with acquired immune deficiency

syndrome (AIDS).

Case Report

A 51-year-old Chinese man with known human

immunodeficiency viral (HIV) disease and stage 3

chronic kidney disease presented with functional

decline and non-specific symptoms of generalized

paresthesia, lethargy, poor appetite, and fever of

1-week duration. He has known AIDS, diagnosed

6 years ago, and a history of treatment for miliary

tuberculosis and cerebral toxoplasmosis. He reported

compliance to medications and was HIV virologically

suppressed on highly active antiretroviral therapy

(HAART), comprising of emtricitabine, tenofovir, and

ritonavir-boosted atazanavir. He remained free of
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opportunistic infections despite low CD4 cell counts

(\ 150 cells/UL) for the previous three years. His CD4

cell count was 81 cells/UL, and his HIV viral load was

59 copies/ml at this presentation.

In view of his non-specific symptoms, we evaluated

him for underlying malignancies and opportunistic

infections. A contrasted computed tomography (CT)

scan of his brain showed a stable left thalamic lesion

compared with his scan from 6 months ago. Routine

investigations revealed that he had iron deficiency

anemia, and a chest radiograph (CXR) demonstrated a

left hilar mass (Fig. 1a). A contrasted CT scan of his

chest, abdomen, and pelvis showed a well-defined and

lobulated consolidative mass in the apical segment of

the left lower lobe of his lung, as well as a small left

pleural effusion (Fig. 1b). He underwent bron-

choscopy and bronchoalveolar lavage (BAL). Trans-

bronchial lung biopsy was not attempted as there was

no endobronchial lesion seen, and the area of consol-

idation was not visualized on the fluoroscopy per-

formed during the procedure. His BAL fluid bacterial

gram stain and culture, acid-fast bacilli stain, and

fungal smears were non-yielding. In view of the

proximity of the consolidative mass to his esophagus,

a transoesophageal endoscopic biopsy of the lung

mass was attempted. Unfortunately, we were unable to

visualize the lung mass on endoscopic ultrasound and,

hence, no biopsy was done. After endoscopy, the

patient developed epigastric pain and bilious vomit-

ing. His repeat CXR did not show evidence of

pneumoperitoneum, but there was an increase in the

size of the lung mass (Fig. 1c). His positron emission

tomography-computed tomography (PET-CT) F-18

body scan revealed an interval doubling in the size of a

lobulated low-density mass with some areas demon-

strating non-specific mild metabolic activity (Fig. 1d,

e).

BAL fluid cytological examination revealed yeasts

varying from 2 to 8 microns in diameter with narrow

budding neck and germ-tubes (Fig. 2). The muci-

carmine stain highlighted numerous spheres with

crinkled and refractive walls consistent with pollen

grains, fern spores as well as other yeast-like struc-

tures. Yeast cells with thick capsules were visualized

on India ink staining. Fungal culture from BAL fluid

grew Candida albicans after 5 days. A second yeast

was identified as Cryptococcus gattii via subculture on

L-canavanine glycine bromothymol blue (CGB) agar

10 days later. Multilocus sequence typing (MLST)

found the C. gattii strain to be of molecular type VGII.

His serum cryptococcal antigen was positive with a

titer of 1:256. He had negative fungal blood cultures

and an unremarkable cerebrospinal fluid (CSF) exam-

ination, including CSF biochemistry, negative CSF

cryptococcal antigen, CSF Indian ink microscopy, and

CSF fungal cultures.

The patient was treated for pulmonary cryptococ-

cosis with a high dosage of oral fluconazole, 800 mg

daily, in view of underlying renal impairment and

isolated pulmonary involvement. His repeat CT thorax

scan after 3 weeks of antifungal therapy showed a

reduction in size of the lung mass, from a maximal

diameter of 97–82 mm (Fig. 1f). There were no other

concomitant antibiotics prescribed. He reported grad-

ual improvement in his appetite and resolution of

fever. He had received 8 weeks of high-dose oral

fluconazole and was switched to a maintenance dosage

of fluconazole 400 mg daily thereafter. He was

22 months into treatment at the time of this report.

Discussion

Historically, environmental distribution of C. gattii is

thought to be limited to the tropical and subtropical

regions of South America, Australia, and Africa, with

the Eucalyptus camaldulensis genus of flowering

vegetation most commonly implicated as an ecolog-

ical association [4]. We found incidental pollen grains

and fern spores in the BAL cytological specimens of

our patient and postulated that the origins of the C.

gattii infection may be related to environmental

exposure. In Singapore, also known as ‘‘The Garden

cFig. 1 Serial radiological progress. a Initial chest radiograph at
presentation showing a left hilar mass (arrow); b Initial CT scan

of the left lower lobe mass showing approximate maximum

diameter of 65 mm (arrowhead); cRepeat chest radiograph after
OGD showing interval increase in size of the mass (arrow)

(14 days from initial chest radiograph shown in a); d PET-CT

image of mass showing interval size increases with approximate

maximum diameter 97 mm (arrowhead) (10 days after the first

CT in B); e PET-CT image taken from the same day as

d showing mild FDG avidity within some areas of the mass

(arrowhead); f Interval CT about 3 weeks after PET-CT

showing regression in size with maximum diameter 82 mm

(arrowhead); g Interval CT after 4 months of treatment showing

regression in size with maximum diameter 72 mm (arrowhead);

h Interval chest radiograph after 7 months of treatment
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City,’’ Eucalyptus flowering vegetation has been

recorded in our gardens from as far back as the year

1910, with sixteen species including Eucalyptus alba,

Eucalyptus camaldulensis, and Eucalyptus deglupta

[5].

The first reports of human C. gattii infections

locally were made in the year 2002 by two separate

groups. Taylor et al. [6] reported a case of C. gattii

serotype B causing concomitant brain abscess and

pneumonia in a healthy adult who had visited Thailand

and Malaysia several months before his presenta-

tion. Koh et al. reported two cases ofC. gattii serotype

B meningitis. Their first patient had prior travel to

Thailand and also commuted regularly between Sin-

gapore and Malaysia, while the second patient visited

Indonesia a month prior to his illness [7]. All three

cases were described in adults who were immuno-

competent. Skin inoculation with the fungus resulting
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Fig. 2 Microscopic images of BAL fluid showing multiple

fungal elements comprising Cryptococcus and Candida, as well

as interesting incidental finding of multiple pollen grains and

fungal spores. a Thick capsule surrounding the yeast cell

visualized in suspension of India ink; b–d mucicarmine stain at

various magnifications (Cryptococcus: blue arrow, pollen grain:

black arrow, suspected fungal spore: gray arrow); e Cryptococci
(blue arrow) seen on Ziehl–Neelsen stain at940 magnification;

f budding yeast form of Cryptococcus (blue arrow) seen on

periodic acid–Schiff staining at 940 magnification; g multiple

yeasts and hyphae; H pollen grains also seen in this patient’s

BAL fluid

600 Mycopathologia (2018) 183:597–602

123



in soft tissue infections was also previously described

locally [8, 9]. Considering our local biodiversity in

greenery, we explored possible activities and expo-

sures that might put our patient in frequent contact

with plants but these concerns proved unfounded in his

history.

In a case series of 62 patients with cryptococcosis

diagnosed in a local teaching hospital, C. gattii was

uncommon and affected only three patients (4.8%).

These three patients were immunocompetent and had

disseminated cryptococcosis involving both the cen-

tral nervous and pulmonary systems. Interestingly, all

isolates of C. gattii were found to be molecular type

VGII, serotype B [10]. From published data on local

cases of cryptococcosis, C. gattii infections were

exclusive to immunocompetent individuals and were

infrequent causative species compared to the C.

neoformans. Based on our institution’s laboratory

records, there were 93 patients with culture-proven

cryptococcosis from January 2005 to June 2017 and

only eight patients (8.6%) had infections due to C.

gattii. However, the predominant molecular genotype

was unknown as typing of Cryptococcus strains was

not routinely performed. We recognize that there have

been increasing reports ofC. gattii infections afflicting

up to 30% of the AIDS patients in Africa, predomi-

nantly by the VGIV subtype [11, 12]. Our patient adds

to the knowledge that C. gattii can occur in an AIDS

patient.

Although VGII C. gattii strains predominate in the

global veterinary and environmental literature, a

recent review of Asian strains of C. gattii suggested

that VGI strains (73%) were more frequent compared

to VGII strains (19%) [13]. All our locally reported C.

gattii infections were of genotypes VGII. Our neigh-

boring country, Malaysia, reported a predominance of

VGI isolates (50.0–76.5%) in their C. gattii clinical

cases [14, 15], which is a stark contrast to our local

epidemiology. Of note, however, there were no C.

gattii cases found in the Southern states closer to

Singapore. More studies will be required to understand

the relationship between environmental sources,

exposure, and acquisition of clinical human infections

locally.

Our patient presented with an isolated pulmonary

mass, and this was congruent with an Australian study,

which observed that the radiological presentation of

pulmonary C. gatti infections was associated with

well-defined pulmonary cryptococcomas. However,

this study reported that pulmonary C. neoformans

infections were more associated with diffuse intersti-

tial alveolar infiltrates on chest radiographs [16].

Several case reports have featured patients with large

pulmonary cryptococcosis masquerading as malignant

masses, although no clinical features were reported to

differentiate between C. neoformans and C. gattii

infections [17–22]. We were initially concerned about

malignancy in our evaluation of this patient and

utilized a PET-CT scan, known for its diagnostic

utility for lymphoproliferative disease. The size of our

patient’s lung mass doubled within a span of two

weeks, and despite such rapid progression, there was

only a mild fluorodeoxyglucose (FDG) uptake in the

PET-CT scan. Two case series demonstrated a wide

range of FDG uptake in the PET-CT scans of patients

with pulmonary cryptococcosis, implying that this

imaging modality is non-specific in the diagnosis of

cryptococcosis [23, 24].

Rat and mouse models suggest a propensity of VGII

strains to cause severe pulmonary disease [25, 26].

Clinical human outbreaks reported in the British

Columbia, Canada, and the US Pacific Northwest

states of Washington and Oregon propose that there

may be a genotype-specific virulence pertaining to

VGII strains with increased risk of disease in immuno-

compromised hosts [27, 28]. We postulate that the

presentation of a large isolated pulmonary cryptococ-

coma with a modest regression in mass size after

4 months of antifungal treatment may be associated

with the reported VGII molecular type-specific viru-

lence. There remain many uncertainties in the host–

environment and host–pathogen interactions, includ-

ing the role of genotype-specific virulence factors.

These will be interesting areas for further study.
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