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Importance 

Cryptococcosis is an illness that affects a wide variety of mammals, including 

humans, with occasional cases also reported in birds, reptiles and amphibians. Two 

species, Cryptococcus neoformans and C. gattii, are responsible for most clinical cases. 

C. neoformans is an opportunistic human pathogen, and primarily affects people who 

are immunosuppressed; however, this does not seem to be the case for C. gattii in 

humans, or for either organism in animals. While C. neoformans and C. gattii are very 

common in some environments, most people and animals do not become ill after 

exposure. In a minority of cases, however, fungal infections become symptomatic in 

the respiratory tract, central nervous system (CNS) or other organs. Some infections 

are contained but not eliminated by the immune system, and can recur later in life. 

Cryptococcosis is sometimes fatal despite treatment. 

Etiology 

Cryptococcus spp. are fungi in the Division Basidiomycota. Although there are 

more than 30 species of Cryptococcus, only two organisms – C. neoformans and C. 

gattii (previously C. neoformans var. gattii) - commonly affect humans and animals. 

Other species including C. laurentii, C. albidus, C. uzbekistanensis, C. adeliensis, C. 

curvatus, C. magnus, C. humicolus, C. luteolus, C. macerans, C. flavescens and C. 

uniguttulatus have been found in clinical cases; however, this is rare. Of the latter group 

of organisms, C. laurentii and C. albidus have been described most often in people. 

Cryptococcus spp. are dimorphic fungi, but they mainly occur in the yeast form 

in both the host and the environment, and usually reproduce by budding. Mating 

produces the perfect (mycelial) stage of the fungus. While there is evidence that both 

C. neoformans and C. gattii can mate in the natural environment (but not inside 

animal hosts), this has not yet been observed outside the laboratory. The perfect stage 

that results from mating between C. neoformans organisms is called Filobasidiella 

neoformans. Filobasidiella bacillisporus results from mating between C. gattii. It is 

useful to know both names for these organisms: although the vast majority of clinical 

reports refer to the pathogenic species as Cryptococcus, the name Filobasidiella can 

occasionally be encountered. Some strains of C. neoformans can also mate with C. 

gattii.  

C. neoformans and C. gattii have been divided into serotypes, and also into 

“molecular” (genetic) types. There are four serotypes, A through D, based on the 

capsular antigens. C. neoformans currently contains serotypes A, D and AD, and is 

divided into two varieties: C. neoformans var. grubii (serotype A) and C. neoformans 

var. neoformans (serotype D). Serotype AD consists of hybrids between these two 

varieties. Serotypes B and C belong to C. gattii. Hybrids between C. neoformans and 

C. gattii also exist.  

Molecular types are mainly used in epidemiological studies of outbreaks. C. 

neoformans var. grubii contains types VNI and VNII, and C. neoformans var. 

neoformans is equivalent to type VNIV, while hybrids between C. neoformans var. 

grubii and C. neoformans var. neoformans are type VNIII. C. gattii contains the 

molecular types VGI, VGII, VGIII and VGIV. Molecular types are of special interest 

in connection with an ongoing C. gattii outbreak in northwestern North America. 

Researchers are working to determine whether these organisms, which are subtypes of 

VGII and have affected an unusual number of people and animals, differ from C. gattii 

in other parts of North America and in other countries. 

Species Affected 

Mammals and marsupials 

Cryptococcosis has been described in a many species of mammals and marsupials. 

This disease is relatively common in cats, and it has been described in other felids, 

especially cheetahs (Acinonyx jubatus). Clinical cases have also been reported in most 

other species of domesticated animals including dogs, ferrets, guinea pigs, horses, 

donkeys, cattle, sheep, goats, water buffalo, pigs and South American camelids (llamas, 

alpacas and vicunas). Among captive wild animals, cryptococcosis has been  
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documented in red foxes (Vulpes vulpes), mink, a civet, 

gazelles, tapirs (Tapirus spp.), collared peccaries (Tayassu 

tajacu), mouflon sheep (Ovis musimon), tree shrews (Tupaia 

tana and Tupaia minor), elephant shrews (Macroscelides 

proboscides), a striped grass mouse (Lemniscomys 

barbarus), potoroos (Potorous spp.), koalas (Phascolarctos 

cinereus), wallabies, non-human primates and wild marine 

mammals. The diversity of affected species suggests that 

most mammals and marsupials might be susceptible.  

Asymptomatic colonization of the nares has been 

reported in cats, dogs and koalas. Organisms have also been 

detected in the nares of horses and wild squirrels, but whether 

this was caused by colonization or environmental exposure 

is still unknown. 

Information about the host ranges of C. neoformans and 

C. gattii is still incomplete, but both organisms are known to 

affect cats, dogs, ferrets and cheetahs. Many cases of 

cryptococcosis in horses seem to be caused by C. gattii. This 

organism also infects koalas in Australia, with consequences 

ranging from asymptomatic colonization to severe illness. In 

addition, C. gattii has been found in clinical cases from goats, 

llamas, alpacas, tapirs and marine mammals. Other species 

of Cryptococcus that may occasionally cause illness in 

mammals include C. albidus (horses and a dog), C. magnus 

(cats), C. albidus (cats and a California sea lion, Zalophus 

californianus), C. laurentii (dog, equine fetuses) and C. 

flavescens (dog). 

Birds 

C. neoformans can temporarily colonize the intestinal 

tract of some avian species. It can also be found in the guano 

of asymptomatic birds, either because it was shed from the 

bird or because the droppings provided the nutrients for 

environmental organisms to proliferate. This organism is 

especially prevalent in droppings from columbiform birds 

(e.g., pigeons), but it has also been detected occasionally in 

fecal matter or cloacal swabs from some psittacine and 

passerine species, chickens, swans (Cygnus spp.), rheas 

(Rhea spp.) and raptors. C. gattii has also been isolated 

occasionally from bird droppings or cloacal swabs. 

Clinical cases are uncommon in birds, although 

psittacines are occasionally affected by C. neoformans var. 

grubii or C. gattii. Several cases of cryptococcosis, all caused 

by C. gattii, were described in captive North Island brown 

kiwis (Apteryx australis mantelli). Cryptococcosis seems to 

be very rare in poultry and pigeons, despite the exposure of 

pigeons to massive quantities of C. neoformans. 

Reptiles and amphibians 

A few cases of cryptococcosis have been described in 

reptiles, including lizards and snakes. Amphibians also seem 

to be susceptible: pulmonary cryptococcosis was reported in 

a wild toad that had been killed by a car.  

Zoonotic potential 

Humans can be affected by both C. neoformans and C. 

gattii. These organisms are thought to be acquired from the 

environment rather than from infected hosts, except under 

unusual circumstances such as accidental inoculation with 

infectious tissues. Human C. neoformans infections are 

occasionally associated with exposure to guano, especially 

that of pigeons. Cases have only rarely been linked to contact 

with droppings from pet birds. In one case, a person apparently 

acquired cryptococcosis from the feces of an asymptomatic 

pet magpie. Pet psittacines were implicated in rare cases in 

immunosuppressed persons. Many people with C. neoformans 

cryptococcosis have no history of direct contact with birds. 

Geographic Distribution 

C. neoformans occurs worldwide. C. neoformans var. 

grubii is much more common than C. neoformans var. 

neoformans in the environment, and it also accounts for most 

of the clinical cases. C. neoformans var. neoformans is 

reported to be most common in Europe.  

C. gattii was originally thought to be limited to tropical 

and sub-tropical areas of Australia, New Zealand, the 

Americas, Asia and Africa. However, this organism is now 

recognized to occur in temperate regions as well. An 

important North American focus is on Vancouver Island, 

British Columbia, where an unusual number of cases have 

been reported since 1999. Related organisms have been 

described, less frequently, in nearby areas of Canada and the 

U.S., and it is possible that the Vancouver Island strains are 

spreading. Sporadic clinical cases have also been reported 

from other temperate regions in North and South America 

and Asia. In Europe, C. gattii is most common in the 

Mediterranean region, but a few clinical cases have been 

described in colder areas.  

Transmission and Life Cycle 

Cryptococcus spp. are almost always acquired from 

environmental sources, mainly by inhalation. In people, 

these organisms usually replicate initially in the lungs; 

however, primary colonization might also occur in the nasal 

cavity and sinuses of some animals. Cryptococcal organisms 

occasionally enter the body through breaks in the skin, where 

they typically cause localized disease. In cattle with 

cryptococcal mastitis, they enter the mammary gland through 

the teat. Other routes (e.g., ascending infections via the 

urinary tract) have also been proposed. Latent infections 

have been reported in both humans and animals: small 

numbers of viable organisms, encapsulated in granulomas in 

the lungs or lymph nodes by the immune response, may later 

serve as foci of infection if the host becomes 

immunosuppressed. Organisms can also persist in the 

prostate gland of men. 

Direct transmission between people or animals seems to 

occur only in unusual circumstances (although infections can 

be acquired from bird droppings). One person developed 

localized cryptococcosis after accidental self-inoculation of 

blood. Person-to-person transmission has also been reported 

during solid organ transplantation. A recent case of possible 

nosocomial transmission occurred in an intensive care unit in 

Taiwan. A mechanically ventilated, long term patient with 
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pulmonary carcinoma apparently became infected from the 

patient in the adjacent bed, who had disseminated 

cryptococcosis. The isolates from both patients were identical, 

but the route of transmission was unknown. There are no 

reports of person-to-person transmission by casual contact. 

Rare cases of possible or probable perinatal transmission 

have been documented in HIV-positive women, but not 

immunocompetent, HIV-negative women. Transplacental 

transmission was also reported in a harbor porpoise infected 

with C. gattii.  

Environmental niches and life cycles 

The life cycles and environmental niches of C. 

neoformans and C. gattii are still incompletely understood. 

Both of these organisms grow as yeasts inside the body, and 

reproduce by budding. In this setting, they form a large 

polysaccharide capsule, which is important in resisting 

phagocytosis by immune cells. In the environment, they 

usually proliferate as saprophytic yeasts, typically without a 

capsule. However, they can also transition from yeasts to a 

filamentous form, usually by mating. Filamentous forms are 

important because they can generate basidiospores, which are 

small enough to penetrate deeply into the lungs during 

inhalation. These spores, as well as desiccated yeasts (which 

can remain viable) are thought to be the infectious forms for 

people and animals. The relative importance of the two forms 

is still debated; however, the involvement of basidiospores 

suggests that the locations where cryptococci mate might 

influence the risk of becoming infected. Non-desiccated yeasts 

are not thought to be important in establishing pulmonary 

infections, as they are too large to enter the alveoli.  

C. neoformans and C. gattii appear to occupy different 

environmental niches. C. neoformans is strongly associated 

with bird droppings. This organism can be found in fecal or 

cloacal samples from a wide variety of avian species, but 

pigeon guano is thought to be a major niche. Pigeon guano 

allows C. neoformans to proliferate extensively in the yeast 

form, especially when large accumulations of droppings are 

protected from sunlight in lofts or roosts. It also appears to 

support the mating of both C. neoformans var. grubii and C. 

neoformans var. neoformans. C. neoformans can remain 

viable for 2 years or more in fresh or desiccated pigeon feces. 

Droppings from some other birds, including parrots and 

canaries, can support the growth of Cryptococcus yeasts, but 

whether they can support mating is still uncertain.  

Some authors speculate that trees might also be an 

important niche for C. neoformans. This organism can mate 

on autoclaved tree bark in the laboratory, and C. neoformans 

var. neoformans has been detected in decaying wood in the 

hollows of trees, and in the soil around some trees. 

Nevertheless, it is possible that these organisms originate 

from bird droppings, and they are not maintained long-term 

on trees.  

Trees are thought to be the main reservoir for C. gattii. 

This organism occurs in decaying wood in the hollows of 

trees, and in the soil around some trees. At one time, C. gattii 

was linked mainly with eucalyptus trees; however, it has now 

been detected in more than 50 diverse tree species, including 

both angiosperms and gymnosperms. Some trees and soil 

appear to be permanently colonized, but colonization at other 

sites seems to be transient. Cutting of tree limbs, logging and 

soil disturbances can increase the concentration of infectious 

organisms in the air. Increased concentrations of C. gattii 

have also been detected in the air around eucalyptus trees 

when they bloom. C. gattii is also isolated occasionally from 

avian guano or cloacal samples, but unlike C. neoformans, it 

does not seem to be able to mate on pigeon guano alone.  

C. neoformans and C. gattii can also be found in other 

environments, where they may survive for prolonged periods. 

C. neoformans has been recovered from a wide variety of 

contaminated objects. For example, the first isolation of this 

organism was from peach juice. C. gattii has been detected in 

freshwater and saltwater samples, which may become 

contaminated from soil runoff. This organism was reported to 

survive in distilled water or ocean water at room temperature 

for more than a year. No viable cells were found after 3 months 

in distilled water at 4°C, 10% NaCl at 4°C, or 15-20% NaCl 

at room temperature. Both C. neoformans and C. gattii have 

been associated occasionally with insects (e.g., a wasp nest 

and insect frass). Fomites, and environmental contamination 

from infected animals or people, might be responsible for 

disseminating infections from endemic foci (e.g., the area 

affected by C. gattii in the Pacific Northwest).  

Cryptococcus spp. that are rare pathogens, such as C. 

albidus or C. laurentii, can be found in various environments 

including soil, plants, food and avian guano. C. albidus is a 

widespread saprophyte in the soil. 

Disinfection 

C. neoformans is susceptible to 70% ethanol, 0.5% 

chlorhexidine, 1.2% sodium hypochlorite, iodophors (e.g., 

betadine), phenolic disinfectants, glutaraldehyde and 

formaldehyde. Hydrogen peroxide (3%) or a preparation 

containing 0.05% chlorhexidine were not effective in one 

study. In biofilms, only 0.5% chlorhexidine and extremely 

high concentrations of sodium hypochlorite were reported to 

be fungicidal. C. neoformans can also be killed by moist heat 

of 121°C for a minimum of 20 minutes or dry heat of 165-

170°C for 2 hours. Although ultraviolet light reduced the 

number of viable organisms in one experiment, it was not 

considered to be fungicidal, as there was less than a hundred-

fold decrease in the fungal load. 

Infections in Animals 

Incubation Period 

The average incubation period in animals is still 

uncertain, but some clinical cases can become apparent 

months or years after exposure. Few studies have 

investigated the onset of cryptococcosis in experimentally 

infected animals after inhalation. The median time to death 

in mice inoculated intranasally with an environmental C. 

neoformans (yeast) isolate was 34 days. Isolates from human 

clinical cases caused death sooner.  
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Clinical Signs 

Cats 

In cats, cryptococcosis can be either focal or 

disseminated, affecting a single organ system or many. The 

clinical signs can begin insidiously, and may gradually 

become more severe over weeks or months. Fever may be 

absent, and if present, is often mild. Other nonspecific signs 

can include lethargy, anorexia and weight loss. Cats with 

localized infections, including those in the nasal cavity, do 

not necessarily have constitutional signs.  

Localized upper respiratory disease (unilateral or 

bilateral chronic rhinitis or sinusitis) is the most common 

form of cryptococcosis in cats. Frequently seen clinical signs 

include sneezing, snoring or snorting, dyspnea, nasal 

deformities and/ or a mucopurulent, serous or 

serosanguineous nasal discharge. Polyp-like masses 

sometimes protrude from one or both nostrils. Some cats also 

have concurrent cutaneous or subcutaneous swellings and 

nodules on the face, particularly the bridge of the nose, side 

of the face, upper lip or nostril. Some of these lesions may 

ulcerate. In addition, the submandibular lymph nodes are 

often enlarged. With time, infections involving the nasal 

cavity can spread to adjacent structures. Ulcerative or 

proliferative lesions may develop on the tongue, gingiva or 

palate. Extension to the ear can result in otitis media and 

vestibular signs. Dissemination to the retrobulbar tissues can 

result in exophthalmos and third eyelid prolapse. Extension 

to the brain is also possible.   

Lower respiratory disease can also occur in cats, 

although it is less common than upper respiratory lesions. 

Syndromes may include pneumonia, pleuritis and 

mediastinal masses. 

CNS involvement is common in cats, and both focal 

mass lesions (cryptococcomas) and cryptococcoal 

meningitis may be seen. The neurological signs can be mild 

to severe, with various presentations such as a change in 

temperament or behavior, depression, disorientation, 

vestibular signs (e.g., head tilt, circling, nystagmus), head 

pressing, ataxia, paresis or paralysis, tremors, seizures, 

abnormal pupillary responses and blindness. Meningitis may 

appear as pain over the thoracolumbar spine or pelvic limbs, 

but hyperesthesia and nuchal rigidity are uncommon. 

Deficits of cranial nerves 5 to 12 are often found. The CNS 

is sometimes involved even if there are few or no obvious 

neurological signs. In one case, the only sign was unusual 

sleepiness.  

Ocular lesions such as chorioretinitis, optic neuritis, 

panophthalmitis, retinal hemorrhages and iridocyclitis have 

been reported. There may also be small transparent focal 

retinal detachments with a minimal inflammatory response. 

Ocular lesions often accompany other syndromes, especially 

CNS disease. Some cats can become blind.  

Other organs including the bone (osteomyelitis), 

mediastinum, heart, thyroid gland, spleen, liver and urinary 

tract can also be affected. Cutaneous involvement usually 

appears as fluctuant or firm papules and nodules. Some skin 

lesions may ulcerate, but there is little or no pruritus. 

Generalized skin disease suggests disseminated 

cryptococcosis.  

Direct inoculation of organisms into the skin can 

occasionally cause solitary lesions.  

Dogs 

Frequently affected sites in the dog include both the 

respiratory tract and CNS. Signs primarily of upper 

respiratory tract involvement have been documented in some 

dogs, especially those infected with C. gattii; however, 

concurrent involvement of the lower respiratory tract or CNS 

is common in this species. Other organs that may be affected 

include the eye (e.g., granulomatous chorioretinitis, optic 

neuritis); lymph nodes; various internal organs such the 

kidneys, spleen and liver; and muscle, bone or other tissues. 

Subcutaneous masses have been reported, and one dog had an 

intussusception caused by an extraluminal cryptococcoma. 

Disseminated cryptococcosis is reported to be more common 

in dogs than cats. 

Ferrets 

Various presentations, similar to those in other species, 

have been seen in ferrets. Some affected ferrets had 

disseminated disease, but localized masses (e.g., on the nose, 

spine or digit) were reported in others. Lymphadenopathy 

and respiratory signs are reported to be common in this 

species. Neurological signs, meningitis and ocular signs 

(chorioretinitis, blindness) have also been documented. 

Gastrointestinal signs were prominent in one ferret with 

disseminated disease; the presenting signs included lethargy, 

weight loss, diarrhea and retching, as well as dyspnea. 

Ruminants 

Pulmonary infections, CNS involvement and cryptococcal 

mastitis have been reported in cattle. In outbreaks of mastitis, 

the clinical signs may include anorexia, decreased milk 

production and enlargement of the supramammary lymph 

nodes. The affected quarters are usually swollen and firm. The 

milk may be viscid, mucoid and grayish-white, or it may be 

watery with flakes. Neurological signs were the presenting 

complaint in a bull with cryptococcal meningoencephalitis and 

a cow with isolated cryptococcomas. The clinical signs 

included gait abnormalities and visual impairment in both 

animals, as well as various other signs such as depression, 

circling, head pressing, anorexia and abnormal reflexes. In the 

bull, the brain was the only affected organ at necropsy.  

Pulmonary disease, mastitis and meningoencephalitis 

have been described in goats. One goat with cryptococcosis 

had an alopecic, exudative skin lesion on the head. Cases 

of mastitis, lung involvement and rhinitis have been 

reported in sheep, and mastitis has been documented in 

water buffalo.  

Camelids 

Syndromes that have been reported in camelids include 

lower respiratory disease, CNS disease and disseminated 

infections. 
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Horses 

Published clinical cases in horses have described 

meningoencephalitis/ meningitis, lower respiratory disease 

or pneumonia, upper respiratory disease affecting the 

sinuses and/or nasal cavity, osteomyelitis, mass lesion in 

the intestinal tract, endometritis and abortions with mycotic 

placentitis, and disseminated disease. Obstructive growths 

in the nasal cavities and sinuses are a common presentation 

in some geographic areas. Lower respiratory disease was 

reported to be more frequent in Western Australia, where 

C. gattii is common. Cutaneous lesions were documented 

in a donkey. 

Birds 

Some psittacine birds with cryptococcosis have signs 

of an upper respiratory tract obstruction. These birds often 

have proliferative lesions, which may resemble neoplasia, 

around the beak or nares. The infection can progress to 

involve structures close to the nasal cavity, such as the 

rhamphotheca, nasopharynx, palate and sinuses. No 

internal organs, including the lower respiratory tract and 

CNS, were affected in most of these cases. However, severe 

invasive or disseminated disease affecting the lung, air 

sacs, CNS or other internal organs has been reported in a 

few psittacines.  

Cryptococcosis seems to be very rare in pigeons. One 

racing pigeon developed a localized subcutaneous swelling 

below the eye. Localized disease was also reported in 

another pigeon, while a third bird had widely disseminated 

lesions.  

Fatal C. gattii infections have been reported in captive 

kiwis. Extensive granulomatous pneumonia was found in 

two of these birds at necropsy, while the third had 

disseminated disease involving the heart, kidneys and 

proventriculus. 

Other species of Cryptococcus 

Species other than C. neoformans and C. gattii have 

rarely been reported to affect animals. C. albidus was found 

in a genital infection in one horse, and in cases of fatal 

disseminated cryptococcosis in a dog and a cat. Both C. 

albidus and bacterial pneumonia were thought to have 

contributed to the death of a California sea lion. This 

organism was also found in the eye of a horse with keratitis; 

however, several bacteria were also detected, and its 

contribution to the condition is uncertain.  

C. magnus was the causative agent in an 

immunocompetent cat that had a recurrent painful mass 

lesion of the foreleg, together with enlargement of the 

regional lymph node. Convulsions, seen in this cat during the 

early stage of treatment, suggested CNS involvement but 

resolved with continuing therapy. C. magnus was also 

isolated from the ear of a cat with otitis externa, but the 

inflammation was attributed to Aspergillus fumigatus, and 

the role of C. magnus is uncertain.  

C. laurentii was detected a dog with panniculitis and 

osteomyelitis. This organism was also found in the stomach 

of aborted equine fetuses. A subcutaneous infection with C. 

flavescens in a dog appeared as abscessed lesions on the 

muzzle, jaw and eyelid.  

Communicability 

Avian guano is an important source of C. neoformans in 

the environment. This organism proliferates especially well 

in pigeon droppings, where it might also mate and produce 

infectious spores. Both C. neoformans and C. gattii have 

been detected occasionally in droppings or cloacal swabs 

from other avian species. Short-term colonization of the 

intestinal tract seems to be possible. Canaries that were fed 

C. neoformans shed viable organisms in feces for up to 8 

days, and pigeons for as long as 36 days.  

Animals with clinical cryptococcosis are not thought to 

transmit these organisms by casual contact. Encapsulated 

yeasts found in the tissues are unlikely to be small enough to 

enter the alveoli of the respiratory tract. Nevertheless, 

infected animals can contaminate the environment with 

yeasts, which could proliferate if they find a suitable niche. 

Organisms from lesions or blood might also cause localized 

cryptococcosis if they are accidentally inoculated into 

tissues. 

There is one reported of transplacental transmission, in 

a harbor porpoise infected with C. gattii. 

Post Mortem Lesions 

The gross lesions may appear either as granulomas or as 

gelatinous masses with minimal inflammation.  

In cats, lesions can occur in any organ system. A viscous 

exudate is often found in the nasal passages and sinuses. 

Small gelatinous nodules may be scattered on the viscera of 

the abdominal and thoracic cavities. In cases with CNS 

involvement, the meninges can be congested and thickened. 

They sometimes have a cloudy, gelatinous appearance, and 

they may be covered by a scant mucoid exudate. Gray, 

gelatinous masses (cryptococcomas) may also be found in 

the brain and spinal cord. Ocular lesions including 

chorioretinitis or panophthalmitis can be seen in some cats. 

CNS disease in cats may be associated with only minimal 

inflammation. 

Many dogs with fatal cryptococcosis have disseminated 

disease, with granulomas throughout the body. Pulmonary 

involvement is common, even in dogs with no signs of 

respiratory disease. Lesions may also be found on other 

organs including the kidneys, lymph nodes, spleen and liver. 

The CNS lesions resemble those in cats, with 

meningoencephalitis and mass lesions in the brain and spinal 

cord; however, in dogs the lesions are more often 

accompanied by granulomatous inflammation.  

Similar lesions may be seen in other species. 

Diagnostic Tests 

Cryptococcosis is usually diagnosed by detecting these 

organisms in blood, or in other samples from biopsies, 

impression smears, aspirates or swabs of affected sites. Nasal 

secretions, bronchial washings, skin exudates, CSF and urine 
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are among the samples that may contain cryptococci. In one 

unusual case, organisms found in the feces of a dog led to a 

diagnostic workup for cryptococcosis. When diagnosing 

cryptococcosis in birds, the possibility of asymptomatic 

colonization must be considered. Organisms can also be 

detected occasionally in the nares of some healthy mammals. 

Cryptococcus spp. can sometimes be found in clinical 

samples by direct observation. C. neoformans and C. gattii 

are round to oval yeasts, surrounded by large capsules that 

stain strongly with Mayer’s mucicarmine. In an India ink 

preparation, the capsule appears as a clear halo around the 

yeast cell. Unless budding is observed, it can be confused 

with a fat droplet or other artifact. Other useful stains include 

Alcian blue, Gomori methenamine silver, colloidal iron, 

periodic acid-Schiff (PAS), Masson-Fontana silver stain, 

Gram’s stain, new methylene blue and Wright’s stain. 

Although pathogenic cryptococci are expected to form 

capsules in the body, non-encapsulated organisms were 

apparently observed in the tissues of one cat infected with C. 

magnus. Cryptococcus spp. can also be identified in the 

tissues by immunofluorescence or immunohistochemistry. 

Some species of Cryptococcus do not appear to stain well 

with certain antibodies. 

A latex cryptococcal agglutination test can detect C. 

neoformans capsular antigens in blood, CSF or urine. False 

negatives are possible in animals with localized disease. In 

the human literature, cross-reactivity (false positivity) has 

been reported occasionally with organisms in the genus 

Trichosporon and more rarely with Histoplasma, Penicillium 

marneffei (penicilliosis) and members of the 

Mucoromycotina (mucormycosis). 

A definitive diagnosis can also be obtained by culture. 

Although C. neoformans and C. gattii can form colonies on 

most media, growth is best on fungal media such as 

Sabouraud dextrose agar without cycloheximide. Colonies 

usually appear within 2 to 5 days, but growth may be delayed 

in samples with few organisms. The organism is identified 

by its appearance, ability to grow at 37°C and biochemical 

tests; by molecular methods such as DNA sequencing; or 

with commercial yeast identification systems. Differential 

media can also aid identification. Both C. neoformans and C. 

gattii produce melanin and usually form brown colonies on 

Niger (birdseed) agar. Canavanine-glycine-bromthymol blue 

agar can distinguish C. gattii from C. neoformans. If needed 

for epidemiological analyses, genetic types can be identified 

by techniques such as multilocus sequence typing (MLST) 

or amplified fragment length polymorphism (AFLP). 

However, veterinary diagnostic laboratories may not identify 

Cryptococcus even to the species level. 

Treatment 

Cryptococcosis in animals is treated with antifungal 

drugs such as amphotericin B, flucytosine, itraconazole, 

fluconazole and ketoconazole. Flucytosine is not used alone, 

as this results in rapid development of resistance; instead, it 

is typically combined with amphotericin B. The choice of 

antifungal agent varies with the species of animal and drug 

side effects, and with the ability of the drug to penetrate into 

the affected site(s). Cost considerations can also be a factor, 

especially in larger animals. Short courses of anti-

inflammatory drugs have been prescribed concurrently in 

certain cases, to decrease inflammation in critical sites such 

as the brain. 

Drug treatment is sometimes combined with surgical 

debulking or excision of a mass. Two upper respiratory tract 

infections in horses, which are challenging to treat, were 

apparently eliminated with such combination therapies.  

Prevention 

Whether there are any effective methods of preventing 

cryptococcosis is uncertain, as C. gattii and C. neoformans 

are widespread in environments such as avian feces, rotting 

wood and soil, and risk factors for illness are still poorly 

understood. Although some factors (e.g., soil disturbances) 

seem to increase the risk of cryptococcosis, clinical cases 

occur even in pets kept indoors. It should be kept in mind 

that many animals are probably exposed frequently, but do 

not become ill. 

Environmental modifications may be considered in 

certain situations. Some sources suggest that eucalyptus 

mulch should be avoided with kiwis, as C. gattii caused fatal 

cryptococcosis in several of these birds. Environmental 

modification was also used at the Antwerp Zoo, when 

cryptococcosis occurred in an indoor exhibit, and C. 

neoformans var. neoformans was detected in a tree-trunk, 

tree-stumps, and decaying wood in that exhibit, but not in 

surrounding areas. In this case, the contaminated objects 

were removed and replaced. 

Cryptococcal mastitis in cattle is usually associated with 

treatment of the mammary gland for another condition. Care 

should be taken not to contaminate syringes, cannulas or 

antibiotic preparations. The teat ends should also be 

adequately prepared before treatment.  

Morbidity and Mortality 

Mammals and marsupials  

Risk factors for cryptococcosis in animals are poorly 

understood. One study suggested a link between veterinary 

cases caused by C. gattii in Canada, and soil disturbances or 

logging with 10 km. Pathogenic Cryptococcus spp. have 

been found in the nares of a small percentage of animals. 

Studies from Vancouver Island, Canada, detected C. gattii in 

the nasal passages of 1.1% of dogs, 4.3% of cats and 1.5% of 

horses. A study that followed a small number of 

asymptomatically infected or colonized dogs and cats found 

that some animals remained persistently colonized for 

months, while other seemed to clear the organism, and a few 

cats became ill. In this study, 2 of 7 nasally colonized cats 

with antigens in the blood developed clinical signs within 4-

6 months. The remaining cats and all 5 dogs remained 

asymptomatic. Persistent colonization with Cryptococcus 

spp., as well as clinical cases, have also been reported in 

koalas. 
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Clinical cases are reported more often in cats than other 

domesticated animals, but the reason for this is unknown. It 

was once thought that cats immunosuppressed by 

retroviruses were more likely to develop cryptococcosis. 

However, newer studies do not support this idea, and some 

recent reviews consider it to be doubtful. There is currently 

no evidence that immunosuppression plays a significant role 

in susceptibility in ferrets and dogs. Cryptococcosis seems to 

be uncommon in horses in many areas (although other 

factors could be responsible for the small number of reported 

cases); however, this species is affected relatively often by 

C. gattii in Western Australia. 

Although animals with cryptococcosis can be treated 

successfully, the prognosis can be guarded, particularly in 

animals with CNS disease. Relapses can also occur after 

apparent cure. The prognosis may vary with the species. Cats 

often respond well to treatment, especially when the brain is 

not involved. However, clinical cases in horses are often 

fatal. Cryptococcal mastitis in cattle is usually a mild 

condition, but some infections can cause the death of the 

cow. Cattle with this disease rarely recover spontaneously.  

Birds 

Despite the high prevalence of C. neoformans in some 

avian environments, cryptococcosis is an uncommon disease 

in birds. In pigeons, this has been attributed to their high 

body temperature, which is expected to inhibit replication of 

the organism. Why the organism remains confined to the 

upper respiratory tract in many clinically affected birds, but 

disseminates in others, is unknown. Most of the psittacine 

birds in a case series from Australia had localized upper 

respiratory disease, but published cases in Europe and the 

Americas often described disseminated cases. Some authors 

speculate that, in kiwis, dissemination might be related to the 

lower body temperature of ratites. Immunosuppression or the 

disruption of the normal bacterial flora by antibiotics have 

also been proposed as possible predisposing factors in some 

birds. 

Infections in Humans 

Incubation Period 

The incubation period for C. neoformans infections is 

uncertain, as this organism is ubiquitous and it is often 

impossible to determine when the person was exposed. Some 

clinical cases can occur months or years after exposure.  

The C. gattii organisms responsible for the Vancouver 

Island outbreak have a distinctive molecular type, which has 

allowed the incubation period to be determined in visitors to 

the island. Illnesses caused by this organism have appeared 

6 weeks to 13 months after exposure, with an estimated 

median incubation period of 6-7 months. 

Clinical Signs 

The consequences of infection with C. neoformans or C. 

gattii range from asymptomatic colonization of the airways 

to respiratory signs of varying severity, or disseminated 

infections that may involve the CNS, eye, skin and other 

organs. While there seem to be some differences between the 

syndromes caused by C. neoformans and C. gattii, both 

species can affect any organ. In immunosuppressed hosts, C. 

neoformans may cause little inflammation, and the 

symptoms can be mild even with extensive disease. Only a 

small percentage of the people exposed to either organism 

become ill.  

In most patients, Cryptococus spp. enter the body via the 

respiratory tract and replicate first in the lungs. Many 

pulmonary infections are asymptomatic in both 

immunocompetent and immunosuppressed hosts, although 

lesions may be apparent on x-ray. In clinical cases, the signs 

vary from a nonspecific cough alone, to more significant 

symptoms that can include dyspnea or shortness of breath, 

pleuritic chest pain or hemoptysis. Other signs may include 

low-grade fever, weight loss, anorexia and malaise. Pleural 

effusions can occur, but are uncommon, and adult respiratory 

distress syndrome has been reported. Serious respiratory 

syndromes and progressive pulmonary disease are more 

likely to occur in immunocompromised patients. Many 

infections in healthy patients may be self-limited. 

From the lungs, Cryptococcus spp. may spread to other 

organ systems, particularly in immunosuppressed patients. 

Respiratory symptoms can either precede or occur 

concurrently with other syndromes. Disseminated disease 

can also be seen in individuals who had asymptomatic 

pulmonary infections.  

CNS disease is the most common form of disseminated 

cryptococcosis. The typical syndromes are subacute or chronic 

meningitis and meningoencephalitis, or mass lesions 

(cryptococcomas) in the brain. The development of the illness 

is often insidious, with initial signs such as headache, fatigue, 

drowsiness or changes in behavior. A persistent headache, 

often of several weeks’ duration, is a common presentation. 

Although some patients may have a fever, body temperature 

can also be only slightly elevated or normal. Neck stiffness is 

often minimal or absent. Other signs, such as abnormalities in 

vision, seizures, vomiting, impaired consciousness and 

paralysis, can develop with the progression of the disease. 

Cranial nerve paralysis is common. Cryptococcomas may 

cause focal signs such as aphasia, cerebellar syndrome or 

paresis, especially in immunocompetent patients. Elevated 

cerebrospinal fluid (CSF) pressure from cryptococcomas or 

chronic meningoencephalitis can lead to hydrocephalus and 

further neurological signs, including dementia. Other 

syndromes, such as spinal cord lesions or ischemic stroke, 

have also been seen. Untreated infections in the brain are 

eventually fatal, but the course of the disease varies between 

patients. These infections may be rapidly fatal in some 

immunocompromised individuals. 

The eye is also a common site of dissemination, 

resulting in lesions such as optic neuritis, chorioretinitis and 

endophthalmitis. Ocular signs, including vision loss, can also 

be caused by intracranial hypertension from CNS disease. 

Dissemination of organisms to the skin can cause a 

variety of lesions, which may mimic other diseases. Papules, 
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which may ulcerate or evolve to other forms, are often seen 

initially. Other reported lesions include pustules, vesicles, 

bullae, ulcers, palpable purpura, superficial granulomas, 

plaques, subcutaneous tumor-like masses, cellulitis, 

abscesses or sinus tracts, and even rare cases of necrotizing 

fasciitis. AIDS patients may have umbilicated papules that 

resemble molluscum contagiosum. Cutaneous involvement 

often occurs concurrently with cryptococcosis in the brain or 

other organs.  

Less frequent or rare syndromes include osteomyelitis, 

septic arthritis, myocarditis, lymphadenitis, hepatitis, 

peritonitis, abdominal cryptococcomas, gastrointestinal 

involvement, renal abscesses, prostatitis, myositis, 

endocarditis and septic shock. In AIDS patients, invasion of 

the adrenal glands may cause adrenal insufficiency. 

Urogenital involvement is often asymptomatic.  

Residual deficits including visual impairment or 

persistent neurological defects can be seen in some patients 

after treatment.  

Primary cutaneous cryptococcosis 

Direct inoculation into the skin (primary cutaneous 

cryptococcosis) is an uncommon presentation, and typically 

results in a localized lesion such as a nodule, tubercle or 

abscess at the inoculation site. The lesions of primary 

cutaneous cryptococcosis sometimes regress spontaneously.  

Other Cryptococcus spp. infections 

Few infections with Cryptococcus species other than C. 

neoformans or C. gattii have been documented in the 

literature. Reported syndromes included fungemia or 

localized infections associated with medical devices such as 

indwelling catheters; as well as pulmonary infections, 

osteomyelitis, cutaneous lesions and septicemia. Several 

species of Cryptococcus can cause meningitis. A bone 

marrow infection with C. uzbekistanensis occurred in an 

elderly man with a T-cell lymphoma.  

Communicability 

Person-to-person transmission is very rare and has 

occurred only in unusual circumstances. A few cases were 

linked to transmission in transplanted tissues or organs, 

including internal organs and a cornea. A health care worker 

developed localized skin disease after accidental self-

inoculation with contaminated blood. Possible nosocomial 

transmission was also reported in a case from an intensive 

care unit in Taiwan. In this incident, a mechanically 

ventilated, long term patient with pulmonary carcinoma 

apparently became infected from the patient in the adjacent 

bed, who had disseminated cryptococcosis. There are no 

reports of transmission during casual contact. 

Rare cases of possible or probable mother-to-child 

transmission have been seen in HIV-positive women, but 

there are no documented cases in infants born to 

immunocompetent women. 

 

 

Diagnostic Tests 

Cryptococcosis is usually diagnosed by detecting the 

organism or its antigens in blood, or in tissues and fluids 

from affected sites (e.g., cerebrospinal fluid, bronchial 

washings, urine). 

Cryptococcus spp. can sometimes be found in clinical 

samples by direct observation or culture, using methods such 

as those described under diagnostic tests for animals. 

Microscopy may detect nonviable yeasts, which appear 

intact, in the tissues for several months after treatment. 

During culture, human diagnostic laboratories do not always 

differentiate C. gattii from C. neoformans.  

A latex agglutination test (or less frequently used 

ELISA) can detect capsular antigens in blood or CSF. 

Antigens may not be found if the infection is localized to the 

lungs. False positive reactions can be seen occasionally with 

Trichosporon infections, or less frequently in cases of 

mucormycosis, penicilliosis or histoplasmosis. Antigen 

levels fall very slowly after treatment, as capsular material 

from non-viable organisms may persist in the body for a 

time. 

Other helpful tests include CT and MRI in patients with 

CNS disease, and x-rays in patients with pulmonary signs. 

Serology to detect specific antibodies is not generally used 

in diagnosis, as healthy people are often seropositive.  

Treatment 

Cryptococcosis can be treated with various antifungal 

drugs including amphotericin B , flucytosine (5-

fluorocytosine), fluconazole and itraconazole. Standardized 

treatment recommendations have been published for 

illnesses caused by C. neoformans and C. gattii. The 

recommended drugs and duration of treatment vary with the 

site affected and the immune status of the individual. 

Supportive therapy may be needed to treat conditions such 

as dangerously elevated intracranial pressure in patients with 

CNS disease. Surgery is occasionally used to reduce the size 

of a mass lesion. Immunocompetent, asymptomatic patients 

may or may not be treated if the infection is confined to the 

lungs, as these infections are usually self-limiting. 

There is still little experience in treating infections with 

other Cryptococcus species, but antifungal drugs were used 

successfully in some cases. Removal of any predisposing 

cause, such as an indwelling catheter, is expected to help the 

condition resolve.  

Immune reconstitution syndrome can sometimes 

complicate the treatment of cryptococcosis. This syndrome 

occurs when immunity is boosted in a patient who was 

previously immunosuppressed (e.g., a pregnant patient after 

delivery, or an HIV-infected person treated with antiviral 

drugs). The subsequent overly robust immune response to 

Cryptococcus can exacerbate the symptoms and may even be 

fatal. Concurrent anti-inflammatory medications are 

sometimes needed to treat this condition. 

http://www.cfsph.iastate.edu/


Cryptococcosis 

 

www.cfsph.iastate.edu  © 2005-2013 page 9 of 13 

After treatment, some immunosuppressed patients must 

be maintained long term or lifelong on antifungal drugs, to 

prevent latent infections from recurring.  

Prevention 

Complete prevention of exposure is probably 

impossible. C. neoformans is ubiquitous, while C. gattii has 

now been identified in a variety of climates, in and around 

many species of trees. Despite the frequency of exposure, 

most people do not become ill. 

In some circumstances, it might be possible to decrease 

the level of exposure from some environmental sources, such 

as bird droppings (especially pigeon droppings), trees during 

logging and cutting, eucalyptus trees in bloom, and soil 

disturbances. Removal of guano should be preceded by 

chemical decontamination or wetting with water or oil to 

decrease aerosolization.  

Although no cases of animal-to-human transmission 

have been reported (except via avian feces in the 

environment), it is prudent to use caution when handling 

animals with cryptococcosis. People handling such animals 

should use appropriate barrier precautions, including 

avoidance of accidental inoculation into breaks in the skin. 

Cages and litter boxes should be decontaminated regularly.  

Targeted screening of immunosuppressed individuals, 

using tests that detect cryptococcal antigens, might identify 

disseminated infections in the early stages when they are 

most readily treated. 

Morbidity and Mortality 

Cryptococcus neoformans 

In most parts of the world, C. neoformans is an 

opportunist that mainly affects people with depressed cell-

mediated immunity. AIDS patients and organ transplant 

recipients are particularly susceptible. An estimated 5-10% 

of HIV-infected persons developed cryptococcosis early in 

the AIDS epidemic; however, the incidence has decreased 

with the development of more effective retroviral therapy. 

Sarcoidosis, some forms of cancer and prolonged treatment 

with corticosteroids also increase the risk of serious illness. 

In the U.S., the annual incidence of cryptococcosis is 

currently 0.4-1.3 cases per 100,000 persons in the general 

population, 2 to 7 cases per 1,000 AIDS patients, and 0.3 to 

5.3 cases per 100 transplant patients. A few reports suggest 

that, in some locations, C. neoformans might also be an 

important pathogen of immunocompetent people. In one 

large study from China, both C. neoformans and C. gattii 

mainly affected healthy patients with no chronic conditions 

or other underlying illnesses. In Vietnam, C. neoformans var. 

grubii, rather than C. gattii was reported to be the most 

common cause of cryptococcal meningitis in 

immunocompetent people. Whether local C. neoformans 

variants or other factors might affect the pattern of illness is 

unknown.  

The outcome of a C. neoformans infection depends on 

the health of the host, the form of the disease and the 

treatment. Healthy people seem to be exposed frequently to 

this organism without becoming ill. Serological surveys 

suggest that many individuals encounter it in early 

childhood, and pulmonary granulomas containing C. 

neoformans can be an incidental finding in people with no 

history of cryptococcosis. Symptomatic pulmonary 

infections in healthy people may resolve without treatment. 

In contrast, untreated cryptococcosis affecting the CNS is 

fatal even if the person is immunocompetent. 

The survival rate for C. neoformans cryptococcosis is 

poorer if the person is immunosuppressed or the disease is 

advanced. The 10-week case fatality rate is 10-25% among 

HIV-infected patients in developed countries, despite the 

availability of highly active antiretroviral therapy. In 

countries with limited resources, mortality in this population 

is 37–43%, even with the use of amphotericin B, and it can 

reach 100% in some case series. Case fatality rates of 20-

100% have been reported in organ transplant patients.  

Cryptococcus gattii 

The incidence of illness caused by C. gattii varies 

significantly between geographic regions and populations. 

As with C. neoformans, most people exposed to C. gattii do 

not become ill. In Australia, where this organism is relatively 

common in the environment, the average annual incidence of 

cryptococcosis caused by C. gattii is ≤ 1 case per million 

population. Aboriginal populations in Australia have a much 

higher rate of illness, with one study reporting up to 140 

cryptococcosis cases per million population (77% caused by 

C gattii). Whether the elevated risk in this group is caused by 

increased environmental exposure, genetic susceptibility or 

other factors is still uncertain. The incidence of C. gattii 

cryptococcosis is also high in central Papua New Guinea (43 

cases per million population), and it has been elevated on 

Vancouver Island, Canada (25 cases per million population) 

and in neighboring regions of Canada and the U.S. since 

1999. C. gattii is uncommonly linked to clinical cases in most 

parts of North America, and the reason for its emergence on 

Vancouver Island is still uncertain. Some authors suggest that 

a localized population of organisms might have become more 

virulent and spread. Even on Vancouver Island, the number 

of clinical cases represents only a small fraction of the 

exposed population.  

Most studies report that the majority of patients affected 

by C. gattii do not have underlying illnesses and are not 

immunosuppressed. One recent analysis from the U.S. found 

that 76% of patients either smoked, were taking 

immunosuppressive medications, were infected by HIV, or 

had underlying chronic health conditions including cancer, 

various respiratory and cardiac conditions, liver disease or 

diabetes. Cigarette smoking was also identified as a risk 

factor in an Australian study. In two Australian studies, 

approximately 9% or 28% of C. gattii cases occurred in HIV-

negative patients with other illnesses or risk factors including 

cancer, idiopathic CD4 lymphopenia or the use of long term 

immunosuppressive drugs.  
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Estimates of the case fatality rates for C. gattii 

cryptococcosis in Australia, British Columbia, the U.S., and 

Papua New Guinea vary from 9% to 36%. Reported case 

fatality rates for C. gattii meningoencephalitis were 0-20% 

in Australia and 41% in Papua New Guinea. Fatal illness may 

be more likely in older patients, people with underlying 

illnesses, and those who are immunosuppressed. Some 

reports suggest that C. gattii infections might respond more 

slowly to treatment than C. neoformans.  

Other Cryptococcus species 

Clinical cases caused by organisms other than C. 

neoformans or C. gattii are rarely reported. As of 2007, 

approximately half of these cases occurred in people who 

had impaired cell-mediated immunity due to 

immunosuppressive drugs or illnesses such as cancers, and 

16% were seen in HIV-infected patients. Some cases were 

associated with invasive medical devices (e.g., indwelling 

catheters). However, illnesses have also been seen in people 

who apparently had no underlying conditions. For example, 

C. uniguttulatus meningitis occurred in a healthy, HIV-

negative man. 

Internet Resources 

Centers for Disease Control and Prevention (CDC). 

Cryptococcus neoformans 

CDC. Cryptococcus gatti 

eMedicine.com - Cryptococcosis 

eMedicine.com - Imaging in CNS Cryptococcosis 

International Veterinary Information Service (IVIS) 

Material Safety Data Sheets –Canadian Laboratory 

Center for Disease Control  

The Merck Manual 

The Merck Veterinary Manual  

Acknowledgements 

This factsheet was written by Anna Rovid Spickler, DVM, 

PhD, Veterinary Specialist from the Center for Food Security 

and Public Health. The U.S. Department of Agriculture 

Animal and Plant Health Inspection Service (USDA APHIS) 

provided funding for this factsheet through a series of 

cooperative agreements related to the development of 

resources for initial accreditation training.  

The following format can be used to cite this factsheet. 

Spickler, Anna Rovid. 2013.Crytococcosis. Retrieved from 

http://www.cfsph.iastate.edu/DiseaseInfo/factsheets.php. 

References 

Abegg MA, Cella FL, Faganello J, Valente P, Schrank A, Vainstein 

MH. Cryptococcus neoformans and Cryptococcus gattii isolated 

from the excreta of psittaciformes in a southern Brazilian 

zoological garden. Mycopathologia. 2006;161(2):83-91. 

Aberg JA, Powderly WG. Cryptococcosis and HIV. HIV InSite 

knowledge base chapter. University of California, San 

Francisco; 2006 May. Available at: http://hivinsite.ucsf.edu/ 

InSite?page=kb-00&doc=kb-05-02-05.  Accessed 5 Feb 2013. 

Acha PN, Szyfres B (Pan American Health Organization 

[PAHO]). Zoonoses and communicable diseases common to 

man and animals. Volume 1. Bacterioses and mycoses. 3rd ed. 

Washington DC: PAHO; 2003. Scientific and Technical 

Publication No. 580. Cryptococcosis; p. 326-31. 

Adachi M, Tsuruta D, Imanishi H, Ishii M, Kobayashi H. 

Necrotizing fasciitis caused by Cryptococcus neoformans in a 

patient with pemphigus vegetans. Clin Exp Dermatol. 

2009;34(8):e751-3.  

Alhaji M, Sadikot RT. Cryptococcal endocarditis. South Med J. 

2011;104(5):363-4. 

Araújo BS, Bay M, Reichert R, Goldani LZ. Intra-abdominal 

cryptococcosis by Cryptococcus gattii: case report and review. 

Mycopathologia. 2012;174(1):81-5. 

Baddley JW, Schain DC, Gupte AA, Lodhi SA, Kayler LK, Frade 

JP, Lockhart SR, Chiller T, Bynon JS Jr, Bower WA. 

Transmission of Cryptococcus neoformans by organ 

transplantation. Clin Infect Dis. 2011;52(4):e94-8. 

Bauwens L, Vercammen F, Wuytack C, Van Looveren K, Swinne 

D. Isolation of Cryptococcus neoformans in Antwerp Zoo's 

nocturnal house. Mycoses. 2004;47(7):292-6. 

Bolton LA, Lobetti RG, Evezard DN, Picard JA, Nesbit JW, van 

Heerden J, Burroughs RE. Cryptococcosis in captive cheetah 

(Acinonyx jubatus): two cases. J S Afr Vet Assoc. 

1999;70(1):35-9. 

Bovers M, Hagen F, Boekhout T. Diversity of the Cryptococcus 

neoformans-Cryptococcus gattii species complex .Rev 

Iberoam Micol. 2008;25(1):S4-12. 

Braund KG, editor. Clinical neurology in small animals - 

localization, diagnosis and treatment. Ithaca, NY: International 

Veterinary Information Service (IVIS); 2003 Feb. 

Inflammatory diseases of the central nervous system. 

Available at: http://www.ivis.org/special_books/Braund/ 

braund27/ivis.pdf. Accessed 12 Oct 2004. 

Burnik C, Altintas ND, Ozkaya G, Serter T, Selçuk ZT, Firat P, 

Arikan S, Cuenca-Estrella M, Topeli A. Acute respiratory 

distress syndrome due to Cryptococcus albidus pneumonia: 

case report and review of the literature. Med Mycol. 

2007;45(5):469-73. 

Byrnes EJ 3rd, Bartlett KH, Perfect JR, Heitman J. Cryptococcus 

gattii: an emerging fungal pathogen infecting humans and 

animals. Microbes Infect. 2011;13(11):895-907. 

Byrnes EJ 3rd, Bildfell RJ, Dearing PL, Valentine BA, Heitman J. 

Cryptococcus gattii with bimorphic colony types in a dog in 

western Oregon: additional evidence for expansion of the 

Vancouver Island outbreak. J Vet Diagn Invest. 

2009;21(1):133-6. 

http://www.cfsph.iastate.edu/
http://www.cdc.gov/fungal/cryptococcosis-neoformans/
http://www.cdc.gov/fungal/cryptococcosis-neoformans/
http://www.cdc.gov/fungal/cryptococcosis-gattii/
http://emedicine.medscape.com/article/215354-overview
http://emedicine.medscape.com/article/339576-overview.
http://www.ivis.org/
http://www.phac-aspc.gc.ca/lab-bio/res/psds-ftss/index-eng.php
http://www.phac-aspc.gc.ca/lab-bio/res/psds-ftss/index-eng.php
http://www.merck.com/pubs/mmanual/
http://www.merckvetmanual.com/mvm/index.html
http://www.cfsph.iastate.edu/DiseaseInfo/factsheets.php
http://hivinsite.ucsf.edu/InSite?page=kb-00&doc=kb-05-02-05
http://hivinsite.ucsf.edu/InSite?page=kb-00&doc=kb-05-02-05
http://www.ivis.org/special_books/Braund/braund27/ivis.pdf
http://www.ivis.org/special_books/Braund/braund27/ivis.pdf


Cryptococcosis 

 

www.cfsph.iastate.edu  © 2005-2013 page 11 of 13 

Byrnes EJ 3rd, Bildfell RJ, Frank SA, Mitchell TG, Marr KA, 

Heitman J. Molecular evidence that the range of the 

Vancouver Island outbreak of Cryptococcus gattii infection 

has expanded into the Pacific Northwest in the United States. J 

Infect Dis. 2009;199(7):1081-6.  

Cafarchia C, Romito D, Iatta R, Camarda A, Montagna MT, 

Otranto D. Role of birds of prey as carriers and spreaders of 

Cryptococcus neoformans and other zoonotic yeasts. Med 

Mycol. 2006;44(6):485-92. 

Capoor MR, Khanna G, Malhotra R, Verma S, Nair D, Deb M, 

Aggarwal P. Disseminated cryptococcosis with necrotizing 

fasciitis in an apparently immunocompetent host: a case 

report. Med Mycol. 2008;46(3):269-73.  

Chau TT, Mai NH, Phu NH, Nghia HD, Chuong LV, Sinh DX, 

Duong VA, Diep PT, Campbell JI, Baker S, Hien TT, Lalloo 

DG, Farrar JJ, Day JN. A prospective descriptive study of 

cryptococcal meningitis in HIV uninfected patients in Vietnam 

- high prevalence of Cryptococcus neoformans var grubii in 

the absence of underlying disease. BMC Infect Dis. 

2010;10:199. 

Chen J, Varma A, Diaz MR, Litvintseva AP, Wollenberg KK, 

Kwon-Chung KJ. Cryptococcus neoformans strains and 

infection in apparently immunocompetent patients, China. 

Emerg Infect Dis. 2008;14(5):755-62. 

Chen SC, Slavin MA, Heath CH, Playford EG, Byth K, Marriott 

D, Kidd SE, Bak N, Currie B, Hajkowicz K, Korman TM, 

McBride WJ, Meyer W, Murray R, Sorrell TC; Australia and 

New Zealand Mycoses Interest Group (ANZMIG)-

Cryptococcus Study. Clinical manifestations of Cryptococcus 

gattii infection: determinants of neurological sequelae and 

death. Clin Infect Dis. 2012;55(6):789-98. 

Cheng MF, Chiou CC, Liu YC, Wang HZ, Hsieh KS. 

Cryptococcus laurentii fungemia in a premature neonate. J 

Clin Microbiol. 2001;39:1608-11. 

Chowdhary A, Randhawa HS, Boekhout T, Hagen F, Klaassen 

CH, Meis JF. Temperate climate niche for Cryptococcus gattii 

in Northern Europe. Emerg Infect Dis. 2012;18(1):172-4. 

Centers for Disease Control and Prevention [CDC]. 

Cryptococcosis technical information [online].CDC; 2003 

Dec. Available at: http://www.cdc.gov/ncidod/dbmd/ 

diseaseinfo/cryptococcosis_t.htm.*  Accessed 21 Oct 2004. 

Centers for Disease Control and Prevention [CDC]. C. gattii 

cryptococcosis.CDC; 2012 Mar. Available at: 

http://www.cdc.gov/fungal/cryptococcosis-gattii. Accessed 4 

Feb 2013. 

Centers for Disease Control and Prevention [CDC]. C. neoformans 

cryptococcosis.CDC; 2012 Jan. Available at: 

http://www.cdc.gov/fungal/cryptococcosis-neoformans/. 

Accessed 4 Feb 2013. 

Costa ML, Souza JP, Oliveira Neto AF, Pinto E Silva JL. 

Cryptococcal meningitis in HIV negative pregnant women: 

case report and review of literature. Rev Inst Med Trop Sao 

Paulo. 2009;51(5):289-94. 

Cotofan O, Olarian E. [Morphology of pulmonary Cryptococcus 

neoformans infection in swine]. Lucrari Stiintifice Institutul 

Agronomic "Ion Ionescu de la Brad" Iasi, Zootehnie-Medicina 

Veterinara. 1980;24:65-6. 

Cruz VC, Sommardahl CS, Chapman EA, Fry MM, Schumacher 

J. Successful treatment of a sinonasal cryptococcal granuloma 

in a horse. J Am Vet Med Assoc. 2009;234(4):509-13.  

Dewar GJ, Kelly JK. Cryptococcus gattii: an emerging cause of 

pulmonary nodules.Can Respir J. 2008;15(3):153-7. 

Dixit A, Carroll SF, Qureshi ST. Cryptococcus gattii: An 

emerging cause of fungal disease in North America. 

Interdiscip Perspect Infect Dis. 2009;2009:840452.  

Duncan C, Bartlett KH, Lester S, Bobsien B, Campbell J, Stephen 

C, Raverty S. Surveillance for Cryptococcus gattii in horses of 

Vancouver Island, British Columbia, Canada. Med Mycol. 

2011;49(7):734-8.  

Duncan C, Schwantje H, Stephen C, Campbell J, Bartlett K. 

Cryptococcus gattii in wildlife of Vancouver Island, British 

Columbia, Canada. J Wildl Dis. 2006;42(1):175-8. 

Duncan C, Stephen C, Lester S, Bartlett KH. Follow-up study of 

dogs and cats with asymptomatic Cryptococcus gattii infection 

or nasal colonization. Med Mycol. 2005;43(7):663-6. 

Duncan C, Stephen C, Campbell J. Clinical characteristics and 

predictors of mortality for Cryptococcus gattii infection in 

dogs and cats of southwestern British Columbia. Can Vet J. 

2006;47(10):993-8. 

Eshar D, Mayer J, Parry NM, Williams-Fritze MJ, Bradway DS. 

Disseminated, histologically confirmed Cryptococcus spp 

infection in a domestic ferret. J Am Vet Med Assoc. 

2010;236(7):770-4.  

Franzot SP, Salkin IF, Casadevall A. Cryptococcus neoformans 

var. grubii: Separate varietal status for Cryptococcus 

neoformans serotype A isolates. J Clin Microbiol. 

1999;37:838-40. 

Galanis E, Macdougall L. Epidemiology of Cryptococcus gattii, 

British Columbia, Canada, 1999-2007. Emerg Infect Dis. 

2010;16(2):251-7. 

Georgi A, Schneemann M, Tintelnot K, Calligaris-Maibach RC, 

Meyer S, Weber R, Bosshard PP. Cryptococcus gattii 

meningoencephalitis in an immunocompetent person 13 

months after exposure.Infection. 2009;37(4):370-3.  

Hagen F, Colom MF, Swinne D, Tintelnot K, Iatta R, Montagna 

MT, Torres-Rodriguez JM, Cogliati M, Velegraki A, 

Burggraaf A, Kamermans A, Sweere JM, Meis JF, Klaassen 

CH, Boekhout T. Autochthonous and dormant Cryptococcus 

gattii infections in Europe. Emerg Infect Dis. 

2012;18(10):1618-24. 

Hanley CS, MacWilliams P, Giles S, Paré J.Diagnosis and 

successful treatment of Cryptococcus neoformans variety 

grubii in a domestic ferret.  Can Vet J. 2006;47(10):1015-7. 

Harris JR, Lockhart SR, Debess E, Marsden-Haug N, Goldoft M, 

Wohrle R, Lee S, Smelser C, Park B, Chiller T. Cryptococcus 

gattii in the United States: clinical aspects of infection with an 

emerging pathogen. Clin Infect Dis. 2011;53(12):1188-95. 

Harrison GJ, Harrison LR, editors. Clinical avian medicine and 

surgery. Philadelphia: W.B. Saunders; 1986. Uncommon 

mycoses; p. 467. 

Holzworth J, editor. Diseases of the cat. Philadelphia: WB 

Saunders; 1987. Cryptococcosis; p. 332-42. 

Hough I. Cryptococcosis in an eastern water skink. Aust Vet J. 

1998;76(7):471-2. 

Husain S, Wagener MM, Singh N. Cryptococcus neoformans 

infection in organ transplant recipients: variables influencing 

clinical characteristics and outcome. Emerg Infect Dis. 

2001;7:375-81. 

http://www.cfsph.iastate.edu/
http://www.cdc.gov/fungal/cryptococcosis-gattii
http://www.cdc.gov/fungal/cryptococcosis-neoformans/


Cryptococcosis 

 

www.cfsph.iastate.edu  © 2005-2013 page 12 of 13 

Idnurm A, Sun Bahn Y, Nielsen K, Lin X, Fraser JA, Heitman J. 

Deciphering the model pathogenic fungus Cryptococcus 

neoformans. Nat Rev Microbiol. 2005;3:753-64. 

Illnait-Zaragozí MT, Hagen F, Fernández-Andreu CM, Martínez-

Machín GF, Polo-Leal JL, Boekhout T, Klaassen CH, Meis 

JF. Reactivation of a Cryptococcus gattii infection in a 

cheetah (Acinonyx jubatus) held in the National Zoo, Havana, 

Cuba. Mycoses. 2011;54(6):e889-92. 

Johnson LB, Bradley SF, Kauffman CA. Fungaemia due to 

Cryptococcus laurentii and a review of non-neoformans 

cryptococcaemia. Mycoses. 1998;41(7-8):277-80. 

Jones G. Less recognized sources of mastitis infection [monograph 

online]. Virginia Dairyman; 1998 Oct. Available at: 

http://www.dasc.vt.edu/jones/UncmmMas.htm.*  Accessed 27 

Oct 2004. 

Kahn CA, Line S, Aiello SE editors. The Merck veterinary 

manual. 10th ed. Whitehouse Station, NJ: Merck and Co; 

2010. Cryptococcosis; p. 582-3. 

Kano R, Kitagawat M, Oota S, Oosumi T, Murakami Y, Tokuriki 

M, Hasegawa A. First case of feline systemic Cryptococcus 

albidus infection. Med Mycol. 2008;46(1):75-7. 

Kano R, Ishida R, Nakane S, Sekiguchi M, Hasegawa A, Kamata 

H. The first reported case of canine subcutaneous 

Cryptococcus flavescens infection. Mycopathologia. 

2012;173(2-3):179-82. 

Khawcharoenporn T, Apisarnthanarak A, Mundy LM. Non-

neoformans cryptococcal infections: a systematic review. 

Infection. 2007;35(2):51-8. 

Kidd SE, Chow Y, Mak S, Bach PJ, Chen H, Hingston AO, 

Kronstad JW, Bartlett KH. Characterization of environmental 

sources of the human and animal pathogen Cryptococcus 

gattii in British Columbia, Canada, and the Pacific Northwest 

of the United States.Appl Environ Microbiol. 

2007;73(5):1433-43.  

Kido N, Makimura K, Kamegaya C, Shindo I, Shibata E, Omiya 

T, Yamamoto Y. Long-term surveillance and treatment of 

subclinical cryptococcosis and nasal colonization by 

Cryptococcus neoformans and C. gattii species complex in 

captive koalas (Phascolarctes cinereus). Med Mycol. 

2012;50(3):291-8.  

King JR. Cryptococcosis [monograph online]. eMedicine.com; 

2012 Oct. Available at: http://emedicine.medscape.com/ 

article/215354-overview.  Accessed 6 Feb 2013. 

Kluger EK, Karaoglu HK, Krockenberger MB, Della Torre PK, 

Meyer W, Malik R. Recrudescent cryptococcosis, caused by 

Cryptococcus gattii (molecular type VGII), over a 13-year 

period in a Birman cat. Med Mycol. 2006;44(6):561-6. 

Kozubowski L, Heitman J. Profiling a killer, the development of 

Cryptococcus neoformans. FEMS Microbiol Rev. 

2012;36(1):78-94. 

Labrecque O, Sylvestre D, Messier S. Systemic Cryptococcus 

albidus infection in a Doberman Pinscher. J Vet Diagn Invest. 

2005;17(6):598-600. 

Lagrou K, Van Eldere J, Keuleers S, Hagen F, Merckx R, 

Verhaegen J, Peetermans WE, Boekhout T. Zoonotic 

transmission of Cryptococcus neoformans from a magpie to an 

immunocompetent patient. J Intern Med. 2005;257(4):385-8. 

Lemos LS, Siqueira de O dos Santos A, Vieira-da-Motta O, 

Texeira GN, Queiroz de Carvalho EC. Pulmonary 

cryptococcosis in slaughtered sheep: anatomopathology and 

culture. Vet Microbiol. 2007;125(3-4):350-4. 

Lester SJ, Kowalewich NJ, Bartlett KH, Krockenberger MB, 

Fairfax TM, Malik R. Clinicopathologic features of an unusual 

outbreak of cryptococcosis in dogs, cats, ferrets, and a bird: 38 

cases (January to July 2003). J Am Vet Med Assoc. 

2004;225(11):1716-22. 

Littman ML, Walter JE. Cryptococcosis: current status. Am J 

Med. 1968;45(6):922-32.  

Litvintseva AP, Mitchell TG. Most environmental isolates of 

Cryptococcus neoformans var. grubii (serotype A) are not 

lethal for mice. Infect Immun. 2009;77(8):3188-95. 

Lugarini C, Goebel CS, Condas LA, Muro MD, de Farias MR, 

Ferreira FM, Vainstein MH. Cryptococcus neoformans 

isolated from passerine and psittacine bird excreta in the state 

of Paraná, Brazil. Mycopathologia. 2008;166(2):61-9. 

Magalhães GM, Saut JP, Beninati T, Medeiros AA, Queiroz GR, 

Tsuruta SA, Krockenberger M, Headley SA. Cerebral 

cryptococcomas in a cow. J Comp Pathol. 2012;147(2-3): 

106-10.  

Malik R, Krockenberger MB, Cross G, Doneley R, Madill DN, 

Black D, McWhirter P, Rozenwax A, Rose K, Alley M, 

Forshaw D, Russell-Brown I, Johnstone AC, Martin P, 

O'Brien CR, Love DN. Avian cryptococcosis. Med Mycol. 

2003; 41(2):115-24. 

Mamidi A, DeSimone JA, Pomerantz RJ. Central nervous system 

infections in individuals with HIV-1 infection. J Neurovirol. 

2002;8:158-67.  

Marr KA. Cryptococcus gattii: the tip of the iceberg. Clin Infect 

Dis. 2011;53(12):1196-8.  

McGill S, Malik R, Saul N, Beetson S, Secombe C, Robertson I, 

Irwin P. Cryptococcosis in domestic animals in Western 

Australia: a retrospective study from 1995-2006. Med Mycol. 

2009;47(6):625-39. 

Mcleland S, Duncan C, Spraker T, Wheeler E, Lockhart SR, 

Gulland F. Cryptococcus albidus infection in a California sea 

lion (Zalophus californianus). J Wildl Dis. 2012;48(4):1030-4.  

McNamara TS, Cook RA, BehlerJL, Ajello L, Padhye AA.. 

Cryptococcosis in a common anaconda (Eunectes murinu). J 

Zoo Wildl Med. 1994;25:128-32. 

McTaggart L, Richardson SE, Seah C, Hoang L, Fothergill A, 

Zhang SX. Rapid identification of Cryptococcus neoformans 

var. grubii, C. neoformans var. neoformans, and C. gattii by 

use of rapid biochemical tests, differential media, and DNA 

sequencing. J Clin Microbiol. 2011;49(7):2522-7. 

Medleau L. Feline cryptococcosis. In: Kirk RW, editor. Current 

veterinary therapy X. Philadelphia: WB Saunders; 1989. p. 

1109-11. 

Morera N, Juan-Sallés C, Torres JM, Andreu M, Sánchez M, 

Zamora MÁ, Colom MF. Cryptococcus gattii infection in a 

Spanish pet ferret (Mustela putorius furo) and asymptomatic 

carriage in ferrets and humans from its environment. Med 

Mycol. 2011;49(7):779-84. 

Negroni R. Cryptococcosis. Clin Dermatol. 2012;30(6):599-609. 

Nielsen K, De Obaldia AL,Heitman J. Cryptococcus neoformans 

mates on pigeon guano: Implications for the realized 

ecological niche and globalization. Eukaryot Cell. 

2007;6(6):949–59. 

http://www.cfsph.iastate.edu/
http://www.dasc.vt.edu/jones/UncmmMas.htm
http://emedicine.medscape.com/article/215354-overview.
http://emedicine.medscape.com/article/215354-overview.


Cryptococcosis 

 

www.cfsph.iastate.edu  © 2005-2013 page 13 of 13 

Norman SA, Raverty S, Zabek E, Etheridge S, Ford JK, Hoang 

LM, Morshed M. Maternal-fetal transmission of Cryptococcus 

gattii in harbor porpoise. Emerg Infect Dis. 2011;17(2):304-5. 

Nosanchuk JD, Shoham S, Fries BC, Shapiro DS, Levitz SM, 

Casadevall A. Evidence of zoonotic transmission of 

Cryptococcus neoformans from a pet cockatoo to an 

immunocompromised patient. Ann Intern Med. 2000; 

132:205-208. 

Núñez M, Peacock JE, Chin R. Pulmonary cryptococcosis in the 

immunocompetent host. Therapy with oral fluconazole: a 

report of four cases and a review of the literature. Chest. 

2000;118:527-34. 

Pan W, Liao W, Hagen F, Theelen B, Shi W, Meis JF, Boekhout 

T. Meningitis caused by Filobasidium uniguttulatum: case 

report and overview of the literature. Mycoses. 

2012;55(2):105-9.  

Patel M, Beckerman KP, Reznik S, Madan RP, Goldman DL. 

Transplacental transmission of Cryptococcus neoformans to 

an HIV-exposed premature neonate. J Perinatol. 

2012;32(3):235-7.  

Perfect JR. The triple threat of cryptococcosis: it's the body site, 

the strain, and/or the host. MBio. 2012 ;3(4). pii: e00165-12.  

Perfect JR, Dismukes WE, Dromer F, Goldman DL, Graybill JR, 

Hamill RJ, Harrison TS, Larsen RA, Lortholary O, Nguyen 

MH, Pappas PG, Powderly WG, Singh N, Sobel JD, Sorrell 

TC. Clinical practice guidelines for the management of 

cryptococcal disease: 2010 update by the Infectious Diseases 

Society of America. Clin Infect Dis. 2010;50(3):291-322. 

Poth T, Seibold M, Werckenthin C, Hermanns W. First report of a 

Cryptococcus magnus infection in a cat. Med Mycol. 

2010;48(7):1000-4.  

Powel MS, Alizadeh AA, Budvytiene I, Schaenman JM, Banaei 

N. First isolation of Cryptococcus uzbekistanensis from an 

immunocompromised patient with lymphoma. J Clin 

Microbiol. 2012;50(3):1125-7. 

Public Health Agency of Canada [PHAC]. Pathogen Safety Data 

Sheet – Cryptococcus neoformans. Pathogen regulation 

directorate, PHAC; 2011 Aug. Available at: http://www.phac-

aspc.gc.ca/lab-bio/res/psds-ftss/cryptococcus-eng.php. 

Accessed 12 Feb 2013. 

Randhawa HS, Kowshik T, Chowdhary A, Preeti Sinha K, Khan 

ZU, Sun S, Xu J. The expanding host tree species spectrum of 

Cryptococcus gattii and Cryptococcus neoformans and their 

isolations from surrounding soil in India. Med Mycol. 

2008;46(8):823-33. 

Riet-Correa F, Krockenberger M, Dantas AF, Oliveira DM. 

Bovine cryptococcal meningoencephalitis. J Vet Diagn Invest. 

2011;23(5):1056-60. 

Ropstad EO, Leiva M, Peña T, Morera N, Martorell J. 

Cryptococcus gattii chorioretinitis in a ferret. Vet Ophthalmol. 

2011;14(4):262-6.  

Saremi F, Go JL, Zee C-S. Cryptococcosis, CNS [monograph 

online]. eMedicine.com; 2004 May. Available at: 

http://www.emedicine.com/radio/topic200.htm.*  Accessed 22 

Oct 2004. 

Seixas F, Martins Mda L, de Lurdes Pinto M, Travassos PJ, 

Miranda M, Pires Mdos A. A case of pulmonary 

cryptococcosis in a free-living toad (Bufo bufo). J Wildl Dis. 

2008;44(2):460-3. 

Severo CB, Gazzoni AF, Severo LC. Chapter 3--pulmonary 

cryptococcosis. J Bras Pneumol. 2009;35(11):1136-44. 

Severo CB, Xavier MO, Gazzoni AF, Severo LC. Cryptococcosis 

in children. Paediatr Respir Rev. 2009;10(4):166-71.  

Shrestha RK, Stoller JK, Honari G, Procop GW, Gordon SM. 

Pneumonia due to Cryptococcus neoformans in a patient 

receiving infliximab: possible zoonotic transmission from a 

pet cockatiel. Respir Care. 2004;49:606-8. 

Singh P, Joshi D, Gangane N. Cryptococcus peritonitis a rare 

manifestation in HIV positive host: a case report. Diagn 

Cytopathol. 2011;39(5):365-7.  

Sirinavin S, Intusoma U, Tuntirungsee S. Mother-to-child 

transmission of Cryptococcus neoformans. Pediatr Infect Dis 

J. 2004;23:278-9. 

Springer DJ, Chaturvedi V. Projecting global occurrence of 

Cryptococcus gattii. Emerg Infect Dis. 2010;16(1):14-20.  

Stephen C, Lester S, Black W, Fyfe M, Raverty S. Multispecies 

outbreak of cryptococcosis on southern Vancouver Island, 

British Columbia. Can Vet J. 2002; 43:792-4. 

Stewart AJ, Salazar T, Waldridge BM, Schumacher J, Welles EG, 

Hanson RR, Sartin EA, Lenz SD, Holland M, Beard DM. 

Multimodal treatment of recurrent sinonasal cryptococcal 

granulomas in a horse. J Am Vet Med Assoc. 

2009;235(6):723-30. 

Swinne D, Bauwens L, Desmet P. More information about the 

natural habitat of Cryptococcus neoformans. ISHAM Mycoses 

Newsletter 1992; 60: 4. 

Tell LA, Nichols DK, Fleming WP, Bush M. Cryptococcosis in 

tree shrews (Tupaia tana and Tupaia minor) and elephant 

shrews (Macroscelides proboscides). J Zoo Wildl Med. 

1997;28(2):175-81. 

Théraud M, Bédouin Y, Guiguen C, Gangneux JP. Efficacy of 

antiseptics and disinfectants on clinical and environmental 

yeast isolates in planktonic and biofilm conditions. J Med 

Microbiol. 2004;53(Pt 10):1013-8. 

Trivedi SR, Malik R, Meyer W, Sykes JE. Feline cryptococcosis: 

impact of current research on clinical management. J Feline 

Med Surg. 2011;13(3):163-72.  

van Herck H, van den Ingh TS, van der Hage MH, Zwart P. 

Dermal cryptococcosis in a guinea pig. Lab Anim. 

1988;22(1):88-91. 

Vaughan RJ, Vitali SD, Eden PA, Payne KL, Warren KS, 

Forshaw D, Friend JA, Horwitz AM, Main C, Krockenberger 

MB, Malik R. Cryptococcosis in Gilbert's and long-nosed 

potoroo. J Zoo Wildl Med. 2007;38(4):567-73. 

Wang CY, Wu HD, Hsueh PR. Nosocomial transmission of 

cryptococcosis. N Engl J Med. 2005;352(12):1271-2. 

Warkentien T, Crum-Cianflone NF. An update on Cryptococcus 

among HIV-infected patients. Int J STD AIDS. 

2010;21(10):679-84. 

 

*Link is defunct 

http://www.cfsph.iastate.edu/
http://www.phac-aspc.gc.ca/lab-bio/res/psds-ftss/cryptococcus-eng.php
http://www.phac-aspc.gc.ca/lab-bio/res/psds-ftss/cryptococcus-eng.php
http://www.emedicine.com/radio/topic200.htm

	Cryptococcosis
	Importance
	Etiology
	Species Affected
	Mammals and marsupials
	Birds
	Reptiles and amphibians
	Zoonotic potential

	Geographic Distribution
	Transmission and Life Cycle
	Environmental niches and life cycles

	Disinfection

	Infections in Animals
	Incubation Period
	Clinical Signs
	Cats
	Dogs
	Ferrets
	Ruminants
	Camelids
	Horses
	Birds
	Other species of Cryptococcus

	Communicability
	Post Mortem Lesions
	Diagnostic Tests
	Treatment
	Prevention
	Morbidity and Mortality
	Mammals and marsupials
	Birds


	Infections in Humans
	Incubation Period
	Clinical Signs
	Primary cutaneous cryptococcosis
	Other Cryptococcus spp. infections

	Communicability
	Diagnostic Tests
	Treatment
	Prevention
	Morbidity and Mortality
	Cryptococcus neoformans
	Cryptococcus gattii
	Other Cryptococcus species


	Internet Resources
	Acknowledgements
	References

