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Abstract
● AIM: To report 4 cases of Cryptococcus gattii (C. gattii) 
species complex infection with diverse ophthalmic 
manifestations, and to review the literature to examine 
pathobiology of disease, classical ophthalmic presentations 
and outcomes, and treatment modalities for this emerging 
pathogen.
● METHODS: Cases of C. gattii meningoencephalitis with 
ophthalmic manifestations were identified via chart review 
at two institutions in Australia and one institution in the 
mid-west region of the United States and are reported as a 
case series. Additionally, a MEDLINE literature review was 
conducted to identify all reported cases of C. gattii with 
ophthalmic manifestations from 1990-2020. Cases were 
reviewed and tabulated, together with our series of patients, 
in this report.
● RESULTS: Four cases of C. gattii with ophthalmic 
manifestations are presented; three from Australia and 
one from the USA. A literature review identified a total of 
331 cases of C. gattii with visual sequelae. The majority of 

cases occurred in immunocompetent individuals. Blurred 
vision and diplopia were the most common presenting 
symptoms, with papilloedema the most common sign, 
reported in 10%-50% of cases. Visual loss was reported 
in 10%-53% of cases, as compared to rates of visual loss 
of 1%-9% in C. neoformans infection. Elevated intracranial 
pressure, cerebrospinal fluid (CSF) fungal burden, and 
abnormal neurological exam at presentation correlated 
with poor visual outcomes. The mainstays of treatment 
are anti-fungal agents and aggressive management of 
intracranial hypertension with serial lumbar punctures. CSF 
diversion procedures should be considered for refractory 
cases. Acetazolamide and mannitol are associated with 
high complication rates, and adjuvant corticosteroids have 
demonstrated higher mortality rates; these treatments 
should be avoided.
● CONCLUSION: Permanent visual loss represents a 
devastating yet potentially preventable sequelae of C. 
gattii infection. Intracranial hypertension needs to be 
recognised early and aggressively managed. Referral to 
an ophthalmologist/neuro-ophthalmologist in all cases of 
cryptococcal infection independent of visual symptoms at 
time of diagnosis is recommended.
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INTRODUCTION

T he Cryptococcus complex species are spore-forming, 
soil-dwelling fungi. Cryptococcus gattii (C. gattii) was 

historically considered a variety of Cryptococcus neoformans (C. 
neoformans). Increased recognition of unique epidemiological, 
morphological, and clinical features led to its designation as 
an independent species in 2002[1-2]. Genotyping identified at 
least four molecular types or genotypes of C. gattii (variety 
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gattii; VG), VGI, VGII, VGIII, and VGIV, with each of these 
genotypes containing subtypes[1]. Based on phylogenetic 
analysis of genetic loci and genotyping studies Hagen et al[2] 
demonstrated significant genetic diversity and proposed 
C. neoformans be divided into two species and C. gattii into 
five species. Subsequent published genotypes have revealed 
greater genetic diversity than is encompassed by the seven 
species. In an effort to recognise genetic diversity without 
creating confusion Kwon-Chung et al[3] proposed the use of 
“C. gattii species complex” as a practical solution, rather than 
creating more species[3]. In this manuscript when “C. gattii” is 
used it refers to the “C. gattii species complex”.
Though C. gattii has long been established as a cause of 
endemic infection in the sub-tropics and in Australia[4-5], an 
outbreak in Vancouver Island in 1999 led to spread of C. 
gattii into the Pacific Northwest region of the United States[6], 
with further reports described elsewhere in the United States 
and in Europe in more recent years[7-8]. It appears genotype 
distribution and frequency are dependent on geographic 
regions. In Australia VGI is the most common genotype of 
isolates whereas isolates from the outbreak in Canada and 
the Pacific Northwest region of the United States were the 
molecular type VGII[6].
Infections caused by C. neoformans have classically been 
associated with immunosuppressed individuals, most 
frequently HIV/AIDs patients. In contrast, C. gattii infections 
have predominantly been documented in healthy and 
immunocompetent patients[5,9]. The majority of patients present 
with central nervous system (CNS) infection, with concurrent 
or isolated pulmonary infection also common[10]. 
A notable observation of C. gattii CNS infection is the 
high rate of visual sequelae, particularly when compared 
to infections caused by C. neoformans[1]. We present cases 
from multiple centres that illustrate the diverse ophthalmic 
manifestations of C. gattii. We will also review the literature 
to evaluate ophthalmic manifestations of C. gattii infection, 
prognosticators of visual outcome, and treatment modalities. 
To our knowledge this is the first study that has specifically 
examined ophthalmic manifestations of C. gattii infection. 
SUBJECTS AND METHODS
Ethical Approval  Approval for the study was obtained via the 
Institutional Review Boards at the Royal Melbourne Hospital 
and at Mayo Clinic respectively. All research activities were in 
accordance with the Declaration of Helsinki. 
Four cases of C. gattii were independently identified, including 
cases from Victoria and Queensland, Australia, and the mid-
west region of the United States. The ocular and systemic 
characteristics, treatment, and visual outcomes are reported. 
A MEDLINE literature search (1990 through 2020) was 
performed to identify cases of C. gattii meningoencephalitis 

where ophthalmic manifestations were reported. All reported 
cases were reviewed and tabulated, together with our series of 
patients, in this report. 
RESULTS
Patient 1 C. gattii in an Immunocompetent Individual  A 
20-year-old healthy female presented to a tertiary hospital 
with a 2-month history of frontal headache, night sweats, and 
blurred vision. Neurological examination was notable for 
significant nuchal rigidity, visual acuity (VA) was 6/9 right 
eye and 6/9 left eye, with normal colour vision and no relative 
afferent pupillary defect (RAPD). Ophthalmoscopy showed 
bilateral optic nerve swelling (Figure 1). She had not travelled 
rurally. 
Magnetic resonance imaging (MRI) brain showed T1 ring-
enhancing lesion (Figure 2A) and computed topography (CT) 
chest showed cavitating lesions in both lungs (Figure 2B). 
Lumbar puncture (LP) revealed a normal opening pressure 
(OP), with analysis of cerebrospinal fluid (CSF) demonstrating 
lymphocytic pleocytosis and Cryptococcal antigen (Crag) titre 
>1:2560. CSF culture grew C. gattii which was subtyped to 
C. gattii VGI using matrix-assisted laser desorption/ionization 
coupled to time-of-flight spectrometry (MALDI-TOF). 
Liposomal amphotericin B and flucytosine were initiated. HIV 
testing was negative. 
One week post-initiation of therapy headache continued. 
Repeat LP revealed an OP of 32 cm H2O CSF. Ophthalmic 
assessment demonstrated dyschromatopsia, right RAPD and 
worsening of optic disc swelling consistent with grade 5 
papilloedema. Repeat MRI brain showed hydrocephalus. She 
had daily LP until day 20 of admission, when a ventriculo-
peritoneal (VP) shunt was inserted, resulting in immediate 
symptomatic improvement. She completed a 6-week induction 
course of liposomal amphotericin B and flucytosine infusions, 
followed by a 12mo course of fluconazole to complete 
consolidation and maintenance therapy. At follow-up 4-months 
post-discharge her visual acuity was 6/5 in both eyes, with 
grade 3 papilloedema, and lipid deposits present at the left 
parafoveal area (Figure 3).
Patient 2 Severe C. gattii Meningoencephalitis Following 
Renal Transplantation  A 61-year-old male presented to an 
Emergency Department in the mid-west region of the United 
States, with a 6-month history of headache, vomiting, and 
5 kg weight loss. He was immunosuppressed with tacrolimus 
2 mg BID, prednisone 10 mg OD, mycophenolate mofetil 250 mg BID 
following renal transplantation two years prior. The source 
of infection was not clear. Donor derived transmission of 
Cryptococcus has previously been described, however this 
patient had travelled to Cryptococcal endemic regions in the 
north-western United States[1,11]. Examination was notable for 
skin lesions on left forearm (Figure 4A). LP was obtained; 
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OP was 50 cm H2O CSF. CSF fungal smear demonstrated 
yeast. Amphotericin B and flucytosine were initiated and his 
immunosuppressive regimen was tapered. 
Fungal cultures of CSF and Grocott’s Methenamine Silver Stain 
(GMS) staining of skin lesions subsequently demonstrated 
C. gattii. The patient had severe headaches with persistent 

elevation of intracranial pressure (ICP) on serial LPs requiring 
lumbar drain insertion on hospital day 4. On day 5 the patient 
developed reduced right VA. VA was counting fingers right 
eye and 6/15-2 left eye. Funduscopic examination demonstrated 
bilateral optic nerve oedema. He had limitation of abduction 
consistent with mild 6th nerve palsy in both eyes. MRI 
brain and orbits revealed generalized mild hydrocephalus 
and abnormal leptomeningeal enhancement (Figure 4B). 
Prednisone was switched to dexamethasone for management 
of optic nerve oedema. Unfortunately, the patient continued 
to experience profound elevation of ICP with associated 
encephalopathy despite placement of a VP shunt. A decision 
was made to pursue hospice cares and the patient died 30d 
following initial presentation.
Patient 3 Retinal Cryptococcomas in an Immunocompetent 
Individual  A 41-year old previously well male presented 
to an Emergency Department in Queensland with a 4-week 
history of worsening headaches and fever. LP was performed 
and revealed normal OP with CSF Crag titre of >1:1280 
with subsequent culture positive for C. gattii. CT brain was 
unremarkable and CT chest demonstrated a pulmonary 
cryptococcoma in the left lower lobe.
The patient had no visual symptoms but was referred to the 
ophthalmologist for routine review, with initial VA of 6/4.5 
in both eyes. Dilated slit lamp examination was notable for 
a retinal lesion temporal to the fovea of the left eye, with 
intra-retinal oedema. Infrared imaging and optical coherence 
tomography (OCT) and demonstrated a cryptococcoma (Figure 
5A, 5B). The optic nerves were normal.
He was treated with amphotericin B and flucytosine infusions. 
Daily funduscopic examinations showed the retinal lesion 
reducing in size. After 3wk of inpatient care, he was discharged 
home after 3wk on oral fluconazole. 
The patient returned to the emergency department 5d 
post discharge with worsening headaches. Repeat MRI 
demonstrated multiple cerebral cryptococcomas. He was re-
commenced on amphotericin B and flucytosine infusions 
and oral fluconazole. The retinal cryptococcoma continued 
to reduce in size, however the patient developed optic nerve 
head swelling that continued to worsen on subsequent reviews 
despite several LPs demonstrating OPs of no higher than 
25 cm H2O of CSF. He was re-commenced on amphotericin B 
and flucytosine infusions for 6wk.
Six weeks later, repeat LP had a normal OP of 19 cm H2O CSF, 
and optic nerve swelling continued to reduce. Repeat infrared 
imaging and OCT at 4 and 7mo respectively demonstrated 
improving retinal thickening over the retinal cryptococcoma 
(Figure 5C, 5D). He was again discharged on oral fluconazole 
planned for a 12mo course. VA remained stable at 6/4.5 in 
both eyes. 

Figure 1 Bilateral Frisen grade 4 papilloedema.

Figure 2 Cross sectional imaging A: Axial T1 MRI of the brain 
demonstrating a ring enhancing lesion with local mass effect in the 
left thalamus; B: Axial CT of the chest demonstrating a cavitation 
lesion of the right middle lobe.

Figure 3 Bilateral Frisen grade 3 papilloedema with partial 
macular stars of lipid deposit.

Figure 4 Skin and CNS manifestations A: Cutaneous cryptococcosis 
with nodules, maculopapules, and ulceration; B: Axial FLAIR MRI 
demonstrating diffuse lepto-meningeal enhancement and hydrocephalus.
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Patient 4 Immunocompetent with Persistent Intracranial 
Hypertension  An independent 58-year-old female from 
rural Victoria, Australia presented to the local Emergency 
Department with a cough and lethargy. She had hypertension, 
obstructive sleep apnoea and migraine. 
Treatment for community acquired pneumonia was initiated, 
however 6wk later she returned to the Emergency Department 
with headaches and confusion associated with photophobia, 
phonophobia and visual disturbance. Bronchoalveolar 
lavage with cultures confirmed C. gattii infection. MRI 
brain demonstrated a well circumscribed lesion of the right 
temporal lobe (Figure 6A). Flucytosine and amphotericin B 
were prescribed for a 6wk course, followed by consolidation 
with oral fluconazole. Weekly LPs were performed for chronic 
headache, with recorded OPs of 26-36 cm H2O CSF. 
Four months following diagnosis she was transferred to our 
tertiary centre with ongoing postural headaches associated 
with photophobia, blurred vision, scintillations and new 
papilloedema. On ophthalmic examination, VA was 6/12 right 
eye and 6/7.5 left eye. Fundal examination demonstrated 
grade 2 papilloedema of both eyes (Figure 7). Repeat imaging 
showed multiple enlarging ring enhancing cryptococcomas 
with substantial progression of vasogenic oedema in the right 
supratentorial brain parenchyma (Figure 6B). VP shunt was 
inserted with improvement in symptoms. 
At 1-year follow up, headaches and papilloedema had resolved, 
however there was further deterioration in VA; 6/12 right eye 
and 6/15 left eye. Repeat MRI brain demonstrated reduction in 
size in two of the four cryptococcal lesions. Maintenance therapy 
with fluconazole was continued for a planned 18mo course.
DISCUSSION
The 4 cases presented here, allied with a review of the 
existing literature, illustrate a number of important principles 
related to infection with C. gattii. The first of these is the 
broad geographical distribution. While previously thought to 
be a disease of the tropics and sub-tropics, C. gattii is now 
recognized as an endemic fungus in the United States, most 
prevalent in the North-western regions of the country. Host 
factors also appear to differ significantly when compared to 
C. neoformans, with infection with C. gattii observed more 
frequently in immunocompetent hosts. 
The second of these is that C. gattii is associated with 
significant visual sequelae, in particular when associated with 
intracranial hypertension. While papilloedema is strongly 
associated with vision loss, it is not present in all cases, 
and prompt recognition and management of intracranial 
hypertension with decompressive therapies is critical. Unlike 
in idiopathic intracranial hypertension, acetazolamide and 
mannitol are associated with adverse side effects and poor 
outcomes. 

Third, these cases highlight the protean ophthalmic and 
systemic manifestations possible in C. gattii infection. Our 
cases demonstrate that C. gattii infections can cause myriad 
ophthalmic pathologies including vision loss, papilloedema, 
and retinal cryptococcomas. While the phenomena of 

Figure 5 Cryptococcoma imaging  A: En face infrared imaging of 
the left eye demonstrating retinal thickening (colour coded as white 
and red) corresponding to the retinal cryptococcoma superotemporal 
to the fovea (blue circle); B: OCT of the left retina demonstrating a 
round, well circumscribed retinal cryptococcoma; C: Four months 
follow-up demonstrating improving retinal thickening over the 
retinal cryptococcoma; D: Seven months follow-up demonstrating 
diminution of the retinal cryptococcoma.

Figure 6 Axial MRI brain imaging  A: Circumscribed lesion of 
the right temporal lobe; B: Ring enhancing lesion with marked 
surrounding vasogenic oedema at 4mo follow-up.

Figure 7 Colour fundus photographs demonstrating bilateral 
Frisen grade 2 papilloedema. 
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endophthalmitis and retinal cryptococcomas secondary to C. 
gattii have been documented only rarely in the literature, their 
possibility warrants dilated funduscopic examination. We 
recommend that all patients diagnosed with C. gattii meningitis 
be referred to an ophthalmologist/neuro-ophthalmologist at 
presentation and receive long-term follow up during their 
treatment course to assess for ophthalmic sequelae. Whilst the 
literature is relatively sparse in this area, there is a suggestion 
that C. gattii is associated with worse visual outcomes than 
C. neoformans. Whether this is related to differential rates of 
fungal blockage of CSF, an as yet unidentified mechanism, 
or a spurious finding, requires further elucidation. Further 
studies that directly compare the mean ICP and ophthalmic 
manifestations of C. neoformans and C. gattii would contribute 
significantly to the literature in this area. 
Epidemiology  C. gattii was thought to be a rare pathogen 
endemic to the sub-tropics and Australia. Increased laboratory 
capabilities enabling genotyping of cryptococcal species, 
with subsequent documentation of cases in North America, 
South America, Europe, and Asia has led to recognition 
that this yeast is more widely distributed than previously 
recognised[12-14]. In 2014 Baddley et al[15] found that C. gattii 
accounts for approximately 20% of cryptococcal infections. 
Genotyping identified at least four molecular types or 
genotypes of C. gattii, VGI, VGII, VGIII, and VGIV with 
each of these genotypes containing subtypes[1]. Subsequent 
published genotypes have revealed greater genetic diversity 
than is encompassed by the previously delineated taxonomy. 
As such Kwon-Chung et al[3] suggested that “C. gattii species 
complex” be used.
VGI and non-outbreak VGII have been associated with 
particularly severe cases of CNS infection[16]. VGIIa strains 
reported in outbreak regions of the USA have been associated 
with higher rates of pulmonary infection, however CNS 
involvement is common to all types[7]. 
Environmental and Host Factors  The primary environmental 
factor associated with infection appears to be exposure to 
decayed tree hollows. C. gattii has been isolated from over 
50 tree species, with eucalypt trees in particular linked to 
the higher rates of infection seen in Australia[17]. In the USA, 
favourable biogeoclimatic zones in the Pacific Northwest are 
thought to be responsible for the development of an ecological 
niche; C. gattii has consistently been recovered from native 
trees, soil and freshwater in this region[11].
In contrast with C. neoformans, which is almost universally 
associated with compromised cell-mediated immunity, 
C. gattii (VGI and VGII) appears to have a tropism for 
immunocompetent hosts. More recent studies have shown an 
increased risk of C. gattii infection in patients with positive 
HIV status, solid organ transplant, malignancy, and idiopathic 

CD4 lymphopenia, particularly in outbreak regions[9-10]. Male 
sex has also been positively associated with C. gattii infection, 
although it is likely that this is linked to environmental 
exposures[6].
Ophthalmic Symptoms and Signs  Table 1 documents 
our review of the literature encompassing 331 cases of 
C. gattii CNS infection that ophthalmic manifestations 
were reported[4,6-7,10,18-27]. The majority of patients were 
immunocompetent. Ophthalmic symptoms reported at 
presentation ranged from blurred vision, reported at 40%-62% 
in two case series[6-7], and diplopia, reported at 20% in one case 
series[7].
These visual symptoms generally occur with headache, nausea 
and vomiting, and are attributable to papilloedema, the most 
commonly reported ophthalmic sign, with rates ranging from 
43%-50% in earlier studies from Australia and Papua New 
Guinea (PNG)[4,19]. While LP was not routinely performed to 
document intracranial hypertension, Seaton et al[20] reported 
a rate of optic disc swelling of 81% at presentation in a case 
series of 82 patients. Notably, they found that rates of optic 
disc swelling were associated with a significantly longer 
time from onset of symptoms to presentation, which may 
account for the lower rates observed in developed countries. 
More recently Chen et al[10] documented a rate of 16% in an 
Australian study, with associated optic atrophy in 9% of cases. 
In the United States Harris et al[6] report papilloedema in 10% 
of cases. Notably, Harris et al[6] differentiates between outbreak 
and non-outbreak types: in outbreak types associated with 
VGIIa infection, papilloedema was observed in 6% of cases, 
whereas a rate of 22% was observed in infections caused by 
non-outbreak types. 
Cranial nerve (CN) palsies have also been documented in 
20% of patients reported by Lalloo et al[4] in PNG and 18% 
in Australia by Chen et al[10]. CN VI was involved most 
frequently in both cases series. Whether CN palsies are a 
result of direct invasion by C. gattii, or secondary to increased 
ICP has not been determined. We found one further case of 
endogenous endophthalmitis secondary to C. gattii, diagnosed 
on PET scan and confirmed with vitreous biopsy[25]. Prior to 
our case series, there has also been only one previous case of 
retinal cryptococcomas secondary to C. gattii reported in the 
literature[26]. Interestingly in both cases there did not appear 
to be loss of VA. Whether this is truly a rare phenomenon, or 
rather due to lack of routine dilated eye examination is unclear. 
Visual Outcomes  In PNG, Seaton et al[20] studied 82 patients 
with C. gattii meningitis and found that 51% of patients 
had developed “varying degrees of visual loss” and 31% 
became blind during the course of their illness. Visual loss 
was significantly associated with CN VI palsy, and serum 
and CSF Cryptococcus antigen (Crag) titres ≥1:1024 It is 
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unclear whether patients in this case series received ICP lowering 
therapies, which may have a profound impact on visual 
outcomes. 
In Australia, Chen et al[10] report rates of visual loss at 
11%, with blindness in 4%. CSF Crag≥1:256 and abnormal 
neurology at presentation were associated with death and 
long-term neurological sequela. Speed and Dunt[5] compare 
C. neoformans and C. gattii in Victoria during the AIDS 
epidemic, and suggest that patients with C. gattii infection 
were more likely to have focal CNS features, papilloedema 
and neurological sequelae and to undergo surgical procedures 
when compared to C. neoformans, however exact figures are 
not specified. Studies in the United States have paid minimal 
attention to visual outcomes with no ophthalmic outcome data 
reported in either case series.
In summary, though many papers examining C. gattii 
meningitis note ophthalmic signs and symptoms, there is 
limited data regarding long-term sequelae, and only one study 
that specifically examined risk factors for visual loss. Reported 
rates of visual loss varied from 11%-53%, in contrast to studies 
examining C. neoformans, where visual loss has been reported 
in 1%-9% of cases[28-29]. 
Pathobiology of Disease  Cryptococcus spp. establishes 
infection in the lung via inhalation of spores. From this point 
it enters the blood-stream and traverses the blood-brain barrier 
before entering the CSF. The prototypic finding of cryptococcal 
meningitis (CM) is intracranial hypertension, often in the 

absence of significant inflammation. While the underlying 
mechanism of elevated ICP is likely multi-factorial, the theory 
given most weight in the literature is fungal blockage of CSF 
at the level of the arachnoid villi[30]. Occasionally obstructive 
hydrocephalus occurs, often secondary to a mass effect in 
the presence of cryptococcomas[19]. However, the presence 
of intracranial hypertension in the absence of radiological 
hydrocephalus is also frequently observed and has been 
attributed to equivalent pressures between intraventricular 
fluid and CSF surrounding the brain and the paucity of 
intraventricular fungal elements, preventing ventricular 
dilation[31].
Papilloedema is defined as optic nerve swelling secondary 
to intracranial hypertension and is the most frequently cited 
mechanism for visual loss in CM[32-33], with direct fungal 
invasion or compression of the optic nerve cited as other 
mechanisms for visual loss[34]. One recent study found that 
intracranial hypertension and increased fungal burden are 
independently associated with severe visual loss[35]. It is notable 
that even though papilloedema was observed to be a risk factor 
for visual sequelae in our review, it has not universally been 
observed on funduscopic examination, and optic nerve sheath 
dilatation or inflammation has not been consistently visualized 
on MRI[36]. 
This has led to the proposal of optic nerve sheath compartment 
syndrome (ONSCS) as a possible mechanism of visual loss in 
Cryptococcus spp. infections by Moodley et al[36]. Plugging of 

Table 1 C. gattii neuro-ophthalmic infections: a review of case series and case reports 1990-2020
Authors Year Location Cases Host status Neuro-ophthalmic manifestations Visual outcome

Lalloo et al[4] 1994 Papua New Guinea 49 IC Funduscopic abnormalities (53%); CN 
palsy (22%)

Blindness (31% of survivors)

Mitchell et al[19] 1995 Australia 26 IC Papilloedema (50%) Not specified

Laurenson et al[21] 1996 Papua New Guinea 7 IC Papilloedema (43%) Decreased VA (43%)

Seaton et al[20] 1997 Papua New Guinea 82 IC Disc swelling (76%); CN palsy (52%) Decreased VA (50%); 
blindness (37%)

Chau et al[18] 2010 Vietnam 10 Not specified Blurred vision (40%); diplopia (20%); 
papilloedema (50%)

Not specified

Harris et al[6] 2011 USA 49a Not specified Blurred vision (18%); papilloedema 
(6%)

Not specified

Chen et al[10] 2012 Australia 73 IC (54), IS (19) Papilloedema (16%); optic atrophy 
(9%); CN palsy (18%)

Decreased VA (11%); 
blindness (4%)

Harris et al[7] 2013 USA 25 Not specified Papilloedema (8%); blurred vision (62%) Not specified

Illnait-Zaragozi et al[22] 2013 Cuba 1 IC Blurred vision; diplopia Blindness

Espino Barros Palau et al[23] 2014 Canada 1 IS Papilloedema; retinitis Decreased VA

Chen et al[24] 2016 Taiwan, China 1 IC Papilloedema; sub-hyaloid/retinal 
haemorrhage

Blindness

Lin et al[25] 2017 India 1 IC Endophthalmitis Decreased VA

Johnson et al[26] 2018 USA 1 IS Retinitis, retinal cryptococcomas Preserved VA

Bauer et al[27] 2018 Germany 1 IC Decreased VA Decreased VA

Current study 2021 Australia; USA 4 IC (3), IS (1) Retinal cryptococcomas; papilloedema (2) Decreased VA (4)
aData available for 49/76 patients. IC: Immunocompetent; IS: Immunosuppressed; CN: Cranial nerve; VA: Visual acuity. 
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the peri-optic space at the mid-orbital level of the optic sheath 
by cryptococcal fungal elements is theorised to cause a large 
pressure gradient between the intracranial sub-arachnoid space 
and the proximal peri-optic CSF space. In their studies this is 
demonstrated by enlargement of peri-optic space and loss of 
peri-optic CSF signal during phases of elevated CSF pressure 
on T2 weighted MRI, with return following lowering of CSF 
pressure[37]. ONSCS follows during the initial phase, causing 
optic nerve compression, axoplasmic stasis, and ischaemia. 
Optic nerve dysfunction may ensue with visual blurring and 
visual loss. 
Treatment  Ophthalmic manifestations of C. gattii occur 
in the context of CNS infection and treatment modalities 
focus on anti-fungal therapies for pathogen eradication, and 
ICP-lowering therapies for prevention of neuro-ophthalmic 
sequelae. Infectious Disease Society of America (IDSA) 
treatment guidelines do not differentiate between C. gattii and 
C. neoformans infection, but do outline therapeutic approaches 
based on host status and complications of cryptococcosis[38].
In the immunocompetent host, induction therapy with 
amphotericin B and flucytosine for 4-6wk is recommended; 
with the longer induction regimen reserved for patients 
with neuro-ophthalmic symptoms at baseline. CSF should 
be examined every second week for clearance during the 
induction phase. Induction therapy should be prolonged in two 
weeks cycles until fungal clearance is demonstrated. High dose 
fluconazole is then suggested for a further 8wk, followed by 
maintenance therapy with low dose fluconazole for a further 
6-12mo, or longer dependent on clinical response. Patients 
with renal impairment at baseline should receive liposomal 
amphotericin B. For patients co-infected with HIV specialist 
advice should be sought regarding 1) timing of antifungal 
therapy and initiation of antiretroviral therapy, and 2) the 
duration of antifungal therapy.
Management of intracranial hypertension is a critical 
component of therapy. IDSA guidelines recommend baseline 
LP with measurement of OP, with target closing pressure 
<20 cm CSF or <50% of OP[38]. If symptoms and signs 
of intracranial hypertension persist, daily LP should be 
performed. In refractory cases, CSF diversion procedures 
should be considered. The role of CSF diversion versus 
medical management has yet to be studied in a clinical trial, 
however optic nerve fenestration for management of visual 
loss associated with papilloedema has been performed in 
individual cases with good visual outcomes[39]. Unlike in cases 
of idiopathic intra-cranial hypertension and other causes of 
intracranial hypertension, mannitol and acetazolamide have 
not shown effectiveness in management of CM. The use of 
acetazolamide showed increased rates of metabolic acidosis 
and more-frequent serious adverse events than subjects who 

received placebo[40]. Metabolic acidosis is thought to be related 
to the combination of acetazolamide and amphotericin.
The role of steroids in the management of CM-induced intra-
cranial/optic nerve oedema has proved controversial. Seaton 
et al[41] demonstrated a significant improvement in rates of 
visual deterioration in patients with C. gattii meningitis treated 
with corticosteroids (12.5% vs 70%, P=0.007) in a case series 
of 26 patients in PNG in 1997. A subsequent randomized, 
double-blind, placebo-controlled trial assigned patients to 
dexamethasone plus standard cares versus standard cares 
alone. Cryptococcus spp. was not identified, and all patients in 
the study had HIV. Mortality rates in the steroid group trended 
higher, without any noted improvement in visual outcomes, 
and a significantly higher rate of adverse clinical events[42].
In conclusion, these cases illustrate the diverse and potentially 
devastating systemic and ophthalmic manifestations of C 
gattii infections and highlights the key role ophthalmologists 
can play in the diagnosis and management of this emerging 
infection. 
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