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CryptococcusCryptococcus
Encapsulated yeastEncapsulated yeast--like funguslike fungus

WorldWorld--wide distributionwide distribution

37 species37 species

C C neoformansneoformans is the only species that is is the only species that is 
pathogenicpathogenic



C C neoformansneoformans var. var. neoformansneoformans
90% of 90% of recognisedrecognised C C neoformansneoformans
diseasedisease

Usually seen as opportunistic pathogen Usually seen as opportunistic pathogen 
in patients with AIDSin patients with AIDS

Most common cause of fungal meningitisMost common cause of fungal meningitis

Pigeon or other avian dung reservoirPigeon or other avian dung reservoir





C C neoformansneoformans var. var. gattiigattii (CNVG)(CNVG)

Less common pathogenLess common pathogen

ImmunocompetentImmunocompetent hostshosts

Large mass lesions in lung &/or brainLarge mass lesions in lung &/or brain

Geographically restrictedGeographically restricted

Specific ecological association with Specific ecological association with 
Eucalyptus Eucalyptus camaldulensiscamaldulensis









Vancouver Island Background InformationVancouver Island Background Information

Mean Temp: 2.3Mean Temp: 2.300C Jan, C Jan, 
17.617.600C AugC Aug

PrecipPrecip: 857: 857--3295mm/yr3295mm/yr

Population: 703,052Population: 703,052

Median age: 40.2yrs Median age: 40.2yrs 
(37.2yrs for BC)(37.2yrs for BC)

Over 65 Over 65 yoyo: 16.3%  : 16.3%  
(12.8% for BC)(12.8% for BC)

Aboriginal population: Aboriginal population: 
39,010 (5.5%)39,010 (5.5%)



Vancouver Island ClusterVancouver Island Cluster
January 1, 1999 January 1, 1999 -- March 1, 2002:March 1, 2002:
41 confirmed cases of 41 confirmed cases of CryptococcalCryptococcal DiseaseDisease

Mainly Mainly immunocompetentimmunocompetent adultsadults

Over the same period, vets reportedOver the same period, vets reported
↑↑ cryptococcalcryptococcal cases in domestic petscases in domestic pets

Initial testing suggested isolates to be CNVGInitial testing suggested isolates to be CNVG



CNVG on Vancouver IslandCNVG on Vancouver Island
Incidence preIncidence pre--1999: ?? 1999: ?? 

Incidence since 1999: Incidence since 1999: 
1999 = 8.5 per million1999 = 8.5 per million
2000 = 26 per million2000 = 26 per million
2001 = 24 per million2001 = 24 per million

(Incidence in (Incidence in AustAust: ~1/million/year): ~1/million/year)



No. of Cases of Cryptococcus by date of initial 
presentation
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InvestigationInvestigation
Chart ReviewsChart Reviews
Case InterviewsCase Interviews
Case Control StudyCase Control Study
Veterinary StudyVeterinary Study
Molecular typingMolecular typing
SerologySerology
Environmental StudiesEnvironmental Studies



Patient CharacteristicsPatient Characteristics

Mean age 61 years (range 19Mean age 61 years (range 19--88)88)
61% male61% male
64% 64% immunocompetent immunocompetent 
36 cases involved lungs (88%)36 cases involved lungs (88%)
Meningitis in 10 (24%)Meningitis in 10 (24%)
6 deaths 6 deaths -- 2 attributable2 attributable



Preliminary findingsPreliminary findings

Possible exposuresPossible exposures
Wooded area (70%)Wooded area (70%)
Gardening (64%)Gardening (64%)
Fertilizer/compost (60%)Fertilizer/compost (60%)

Unlikely exposuresUnlikely exposures
Animal exposures Animal exposures -- farms, pets, birdsfarms, pets, birds
Outdoor leisure activitiesOutdoor leisure activities
No ubiquitous exposure to eucalyptus, fig, No ubiquitous exposure to eucalyptus, fig, 
almond treesalmond trees



Preliminary findingsPreliminary findings

Possible Possible predisposerpredisposer
Smoking (68%)Smoking (68%)

ImmunocompImmunocomp (36%)(36%)

Steroids (25%)Steroids (25%)

Smoking or Smoking or ImmunocompImmunocomp (89%)(89%)





Environmental SamplingEnvironmental Sampling
Samples taken from tree holes, Samples taken from tree holes, 
rotting wood in “hot spots”rotting wood in “hot spots”

Garry Oak and ArbutusGarry Oak and Arbutus

GPS readingsGPS readings

Bird seed agarBird seed agar

No No cryptococcicryptococci to dateto date



Laboratory TypingLaboratory Typing

21 21 C C neoformansneoformans isolates from isolates from 
humans typedhumans typed

15 CNVG15 CNVG
1 CNVN1 CNVN
5 not able to be typed5 not able to be typed

4 animal isolates typed 4 animal isolates typed –– all CNVGall CNVG



Other typingOther typing
Molecular typingMolecular typing

PCR fingerprintingPCR fingerprinting
AFLPAFLP

ImmunohistochemistryImmunohistochemistry
TypeType--specific serologyspecific serology

ImmunoblottingImmunoblotting of sera against CNVG of sera against CNVG 
protein extractsprotein extracts
IgGIgG reactive to CNVG protein detectedreactive to CNVG protein detected



VGII

standard
Outbreak 

strains



ConclusionsConclusions
CNVG CNVG usuusu seen in tropical/subtropical climateseen in tropical/subtropical climate

Incidence of CNVG in endemic areas like Incidence of CNVG in endemic areas like 
Australia is approx 1/million/yearAustralia is approx 1/million/year

Estimated incidence on Vancouver Island since Estimated incidence on Vancouver Island since 
1999 1999 -- 24/million/year24/million/year

Concurrent outbreak amongst animalsConcurrent outbreak amongst animals

This outbreak may in fact represent the This outbreak may in fact represent the 
emergence of a new diseaseemergence of a new disease
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