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Importance

Cryptosporidia are protozoal parasites that replicate in the gastrointestinal tract of
vertebrates including mammals, marsupials, birds, reptiles, amphibians and fish. These
organisms are widely distributed, and are often shed asymptomatically in the feces.
However, they can also cause enteritis with profuse diarrhea in mammals, fatal gastritis
in snakes, and respiratory and enteric disease in birds. In mammals, cryptosporidial
enteritis primarily affects the young. It is usually self-limiting in healthy mammals;
however, dehydration and other consequences of the diarrhea can be life-threatening,
especially in very young hosts. Persistent diarrhea can be seen in immunocompromised
humans, leading to chronic debilitation and contributing to fatalities, and the organisms
occasionally invade tissues outside the gastrointestinal tract. Antiparasitic drugs can
help treat cryptosporidiosis in healthy individuals, but their efficacy is incomplete, and
they may be unable to control the illness if the immune system is compromised.

Etiology

Cryptosporidiosis is caused by members of the genus Cryptosporidium, a
coccidian parasite in the family Cryptosporidiidae, subclass Cryptogregaria and
phylum Apicomplexa. Approximately 25-35 species of Cryptosporidium are
recognized at present, although the validity of some names is debated. Additional
organisms have been described only as genotypes, and have descriptors such as "the
fox genotype of Cryptosporidium. ”

Species Affected

Members of the genus Cryptosporidium seem to be ubiquitous in vertebrates.
These organisms have been detected in many species of mammals, marsupials, birds,
reptiles, amphibians and fish. Some cryptosporidia appear to be relatively host-specific
under natural conditions, while others occur in multiple hosts. However, even
organisms with a limited host range have been detected occasionally in other animals.
Clinical cases are seen regularly in calves and small ruminants, and have also been
documented in South American camelids (llamas, alpacas), horses, rabbits, pigs, cats,
dogs poultry and pet birds, and some free-living or captive wild mammals, birds,
snakes, lizards, tortoises, frogs and fish.

Species of Cryptosporidium found in mammals and marsupials

C. parvum, C. andersoni, C. bovis and C. ryanae seem to be the most common
organisms in cattle, although other species are also found occasionally. The same group
of organisms has been detected in yaks, and C. parvum, C. bovis and C. ryanae have
been reported in water buffalo. C. parvum is usually responsible for clinical cases in
calves, but C. bovis was linked to clinical signs in slightly older calves in one report. A
few studies have suggested that C. andersoni might have subtle effects in older cattle.
C. xiaoi, C. ubiquitum and C. parvum appear to be the most common species in sheep
and goats, with occasional reports of other organisms. C. parvum and C. ubiquitum
have also been found in South American camelids. C. ubiquitum seems to have a
particularly wide host range; it has been documented in deer and other wild ungulates,
foxes and other wild carnivores, raccoons (Procyon lotor), rodents, marsupials,
primates and other hosts.

C. suis and C. scrofarum mainly seem to be carried in pigs and wild boar, although
they are occasionally found in other animals. C. canis mostly occurs in dogs, with some
evidence for its presence in wild canids, and C. felis is mainly found in cats. C.
cuniculus infects wild and domesticated European rabbits (Oryctolagus cuniculus). C.
muris and C. tyzzeri are adapted to various rodents, and C. homai and C. wrairi were
detected in guinea pigs. C. viatorum was recently found in wild Australian swamp rats
(Rattus lutreolus), and may also be adapted to rodents. Rodent-specific organisms are
occasionally found in the feces of cats, dogs, pigs, snakes and other carnivores and
omnivores, although it is not always clear whether the animal is infected or only
transiently transporting the organism.

Some organisms that have been detected in horses include C. parvum, C. ryanae,
C. andersoni, C. erinacei, C. muris, C. tyzzeri and an unnamed “horse genotype.”
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C. andersoni and C. muris or C. muris-like organisms have
been reported in Bactrian camels, and C. parvum has been
found in dromedary camels. Many organisms in camels were
not identified to the species level. Cryptosporidia have also
been reported in farmed carnivores such as mink, and in
exotic pets including chinchillas (Chinchilla lanigera) and
hedgehogs (Atelerix albiventris). Some of the organisms
found in wildlife hosts include C. parvum and C. ubiquitum
in multiple species, C. erinacei in European hedgehogs
(Erinaceus europaeus), C. cuniculus in European rabbits,
and various other organisms, including some that may be
relatively host specific.

Marsupials in Australia carry some unique host-adapted
organisms such as C. fayeri and C. macropodum, but
organisms typically found in mammals (e.g. C. xiaoi and C.
cuniculus) have also been detected.

Species of Cryptosporidium found in birds

C. baileyi, C. meleagridis, C. galli, C. avium and some
organisms identified only as avian genotypes occur in birds.
C. baileyi may be especially widespread,; it has been found
in many domesticated and captive or free-living wild species.
C. baileyi, C. meleagridis, C. galli and C. avium have all
been reported in poultry and pet birds, although some
organisms are more common than others. C. meleagridis also
seems to regularly infect mammals, with reports of this
organism in diverse species including domesticated livestock
and dogs. Mammalian cryptosporidia are detected
sporadically in birds, though they may be passively
transporting the organism in some cases. One study reported
that C. parvum was common among poultry in Germany.

Species of Cryptosporidium found in reptiles,
amphibians and fish

C. serpentis and C. varanii infect lizards and snakes,
while C. ducismarci has been detected in tortoises, snakes
and lizards. Other unnamed cryptosporidia have also been
documented in tortoises. One bird-adapted organism caused
clinical signs in green iguanas (lguana iguana).
Cryptosporidia carried in rodents are sometimes found in the
intestinal tract of snakes, probably after they have eaten
infected prey. However, reptile-adapted cryptosporidia seem
to be unusual in mammals or birds, although there is one
report of C. serpentis in a cow.

There are several reports of Cryptosporidium in
amphibians, but C. fragile is the only named organism, to
date. C. molnari, C. scophthalmi and several other
organisms, some with controversial names, have been
detected in fish, and appear to be adapted to these hosts.
Cryptosporidia adapted to mammals, such as C. parvum,
have also been reported occasionally in fish. Cryptosporidia
contaminating natural bodies of water can be concentrated
by some aquatic invertebrates, including edible shellfish.

Reverse zoonoses

C. hominis, a species that normally infects humans, has
been documented occasionally in the feces of cattle. There
are also reports of this organism in other domesticated
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animals (e.g., sheep, goats, horses, yaks and a dog), and in
non-human primates, a kangaroo, a European badger (Meles
meles), bats in the genus Pteropus, and fish.

Zoonotic potential

The majority of clinical cases in people are caused by C.
hominis, which is maintained in humans, and C. parvum.
One subtype of C. parvum seems to be associated mainly
with humans, and may be host-adapted, but other C. parvum
are acquired as zoonoses. Organisms that have been found
occasionally to infrequently in humans, with or without
clinical signs, include C. meleagridis, C. andersoni, C.
viatorum, C. cuniculus, C. xiaoi, C. felis, C. canis, C. muris,
C. tyzzeri, C. erinacei, C. scrofarum, C. suis, C. bovis, C.
serpentis and C. fayeri. It is possible that most or all species
of Cryptosporidium are capable of infecting people in some
circumstances, although some (e.g., C. bovis, C. fayeri, C.
serpentis) seem to do this very rarely. Rarely detected
species of Cryptosporidium have been reported in both
immunocompetent and immunosuppressed individuals.

Geographic Distribution

Members of the genus Cryptosporidium can be found
worldwide; however, the distribution of some organisms
may be limited.

Transmission

Cryptosporidia usually replicate in the gastrointestinal
tract, and are shed in the feces of symptomatic and
asymptomatic individuals. Some species of Cryptosporidium
are normally found in the intestines; others, such as C.
andersoni, C. muris and C. serpentis, infect the stomach.
Sporulated oocyts shed in the feces are immediately
infectious. They are usually transmitted by the fecal-oral
route, either directly or on fomites including contaminated
food and water. However, some cases affecting the lungs are
thought to be acquired by inhalation. Carnivores may shed
Cryptosporidium after eating infected prey.

Cryptosporidium oocysts may remain viable for several
months in a cool, moist environment, and are reported to
survive for more than a year if held at 4-6°C, but are
destroyed by desiccation. Although Cryptosporidium was
long thought to be an obligate intracellular pathogen, it is
now known to be capable of replicating outside the host.
While replication has been demonstrated in specialized
culture systems, it is still uncertain whether these organisms
multiply to any significant extent in the environment, e.g., in
biofilms. If they do replicate, this would have implications
for systems such as water supplies, where organisms could
increase in number after being introduced.

Disinfection

Cryptosporidium spp. are resistant to most disinfectants
at the commonly recommended concentrations and exposure
times, but some agents are effective if used at high
concentrations and/or long exposure. Cresol-based
disinfectants are sometimes employed in laboratories, and
ammonia has been used during some outbreaks at animal
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facilities. A solution of 10% formol has also been suggested
for some purposes. At least 99% of C. parvum oocysts were
destroyed after exposure to 10% H,0, for more than 2 hours
or 3-6% sodium hypochlorite for 12 hours. However, short
exposures to relatively low concentrations of sodium
hypochlorite can paradoxically result in increased
infectivity. Boiling for one minute, heating to 65°C (149°F)
for 30 minutes, or autoclaving (e.g., moist heat of 121°C/
250°F for 18 minutes) can destroy oocysts. UV irradiation or
ethylene oxide are also reported to be effective. Filtration
(absolute 1 um filter) can exclude oocysts from drinking
water. Desiccation (e.g., several days of drying) or freezing
(-70°C/ -94°F for seconds or -20°C/ -4°F for 24 hours) may
help reduce the number of viable organisms.

Infections in Animals

Incubation Period

In young ruminants, clinical signs usually appear after
3-5 days.

Clinical Signs

Mammals

Cryptosporidia are common in vertebrates, and are often
shed without clinical signs. In cattle, enteritis is typically
seen in 1-3 week-old-calves, and usually caused by C.
parvum. Clinical cases are characterized by mild to severe
watery diarrhea, which is commonly yellow or pale brown
and may contain mucus. The diarrhea may be accompanied
by anorexia, lethargy, and weight loss. Respiratory signs
have occasionally been reported. Most clinical cases are self-
limiting within 1-2 weeks, but dehydration, debilitation and
deaths are possible. A few observational studies found that
feedlot cattle infected with C. andersoni had reduced weight
gain and adult cattle had reduced milk production compared
to uninfected animals, but a causative role has not been
demonstrated.

Cases of enteritis similar to those in neonatal calves
occur in neonatal lambs and goat kids, alpaca and Ilama crias,
and occasionally in foals, young rabbits, juvenile European
hedgehogs and other young animals. Diarrhea was reported
to range from watery to pasty in alpaca crias. Renal failure is
reported relatively often in this species, probably as the result
of prolonged subclinical dehydration, and neurological signs
were seen in a few severely ill crias. Deaths may be more
common in neonatal lambs, goats and South American
camelids than calves, and fatalities have also been seen in
other species, including rabbits. Clinical cases have
occasionally been reported in adult animals, including a few
goats and an apparently healthy cat with chronic diarrhea;
however, this seems to be unusual.

Birds

In birds, cryptosporidiosis is most often characterized by
enteritis and/or respiratory involvement, with clinical signs
that may include diarrhea, coughing, sneezing, dyspnea and
conjunctivitis. Some cases are limited to the upper

www.cfsph.iastate.edu

© 2003-2018

Cryptosporidiosis

respiratory tract; others also affect the bronchi, lungs and air
sacs. Sinusitis with swelling of the head was seen during
outbreaks in wild red grouse (Lagopus lagopus scoticus).
Otitis media has been reported in captive falcons, and severe
blepharoconjunctivitis without respiratory signs was seen in
some captive owls. There are occasional reports of clinical
cases related to other organs and tissues, including the
pancreas and urinary tract. Cryptosporidial infections of the
bursa of Fabricius have been proposed to suppress the
immune system.

Reptiles, amphibians and fish

C. serpentis, which usually infects the stomach, can
cause severe erosive gastritis in some snakes. The most
common sign is regurgitation 1-3 days after feeding.
Swelling of the midsection, lethargy and chronic weight loss
may also be seen. Most clinical cases are fatal. C. varanii
occasionally causes chronic enteritis with anorexia, weight
loss, abdominal swelling, diarrhea and mortality in lizards.
An unnamed organism associated with birds caused colitis,
with recurrent cloacal prolapses, and cystitis in two green
iguanas. In tortoises, cryptosporidia have been linked to
chronic diarrhea, weight loss and slow growth or failure to
thrive. Some tortoises were lethargic, with a decreased
appetite or inappetence; others had a normal appetite and
seemingly normal activity, despite a slow growth rate.
Coinfections were reported in some but not all affected
tortoises.

Clinical signs reported in fish have included anorexia,
reduced growth rates, emaciation, whitish feces, abdominal
swelling and ascites. Gastritis and weight loss were
associated with infections in a few frogs.

Post Mortem Lesions

The gross lesions in mammals and birds with
cryptosporidial enteritis are not specific to this illness. They
commonly include increased fluidity of the intestinal
contents, hyperemia of the intestinal mucosa, and distension
of the large and/ or small intestine. The mesenteric lymph
nodes may be enlarged in mammals. On microscopic
examination, mild to severe villous atrophy can be seen in
the intestines, and spherical organisms may be noted in the
brush border.

Respiratory lesions in birds may include rhinitis,
conjunctivitis, sinusitis, tracheitis and airsacculitis. The
kidneys were pale and enlarged in birds affected by renal
cryptosporidiosis. Hyperemia and thickening of the gastric
mucosa, with a cobblestone appearance and the absence of
rugal folds, have been seen in the stomach of snakes affected
by C. serpentis. C. varanii causes enteritis with mucosal
thickening.

Ed Click to view images

Diagnostic Tests

Cryptosporidiosis is often diagnosed by finding oocysts
in fecal samples from affected animals. Organisms may also
be detected in bowel contents taken at necropsy, stained
biopsy/ necropsy tissue samples, tracheal scrapings from
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birds with respiratory signs, and fresh intestinal scrapings.
Gastroscopy with gastric biopsy has been useful for the
diagnosis of C. serpentis infections in snakes. Cryptosporidia
in fecal samples can be concentrated by flotation in sucrose
sulfate, zinc sulfate or saturated sodium chloride solutions,
or by sedimentation. Mature oocysts range in size from
approximately 4um to 9um in diameter, depending on the
species of Cryptosporidium, and contain 4 thin, flat, motile
sporozoites. Oocysts appear red after acid—fast staining.
Negative malachite green (modified Heine) staining,
fluorescent dyes (e.g., auromine phenol),
immunofluorescence and other techniques may also be used
to visualize these organisms. Unstained oocysts are very
difficult to see with an ordinary light microscope.

Antigen-detection tests are more sensitive than direct
observation of oocysts. Cryptosporidial antigens can be
detected with capture ELISAs or immunochromatographic
assays. PCR tests can identify Cryptosporidium to the species
level, if necessary. PCR has also been used occasionally to
diagnose infected animals for control purposes, such as during
an outbreak among snakes at a zoo. There are reports of
clinical cases in birds diagnosed by fluorescent in situ
hybridization, and loop mediated isothermal amplification
(LAMP) assays have been published.

Treatment

The treatment of cryptosporidial enteritis in young
ruminants is usually symptomatic and supportive. Adequate
energy intake should be maintained. Intensive support may
occasionally be required in particularly susceptible species
or individuals. Halofuginone is approved for the treatment of
cryptosporidiosis in calves in some countries, and can
decrease the duration of diarrhea. However, this drug must
be started no later than the first 24 hours of diarrhea and
given for 7 days. There is some limited information about its
use in sheep, goats and other species. Other antiprotozoal
drugs (e.g., paromomycin, azithromycin, nitazoxanide,
tylosin) and ovine or bovine hyperimmune colostrum have
occasionally been employed in various mammals, pet or
captive wild birds, and reptiles.

Control

Disease reporting

Cryptosporidium spp. are common organisms and they
are not usually reportable; however, veterinarians should
check their national and/or local guidelines for any disease
reporting requirements. State guidelines should be consulted
inthe U.S.

Prevention

The infective dose of Cryptosporidium is thought to be
low, making control difficult. Sanitation (e.g., regular
cleaning of pens) and manure management can help reduce
the level of exposure to oocysts. Steam cleaning and
disinfection, or thorough cleaning with hot water, followed
by drying to promote desiccation, may be useful. Good
nutrition and management (the provision of adequate
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colostrum, avoidance of overcrowding) and treatment of
concurrent diseases or stressors are expected to help reduce
the incidence and severity of diarrhea. Sick animals should
be isolated. Halofuginone may be used as a preventive drug
in calves, and is given within 48 hours of birth.

New snakes added to a collection should be quarantined,
with fecal testing before release. Systematic control
programs, with testing and euthanasia of carriers, may be
necessary to eliminate C. serpentis from reptile facilities.

Morbidity and Mortality

Cryptosporidium spp. are frequently shed by animals,
but clinical cases are less common. Animals can be infected
with different organisms depending on their age. In cattle, C.
parvum mainly occurs in young calves; other species of
Cryptosporidium tend to be shed by older calves and adults,
and animals over 6 weeks of age usually shed oocysts
asymptomatically. Calves, lambs and goat kids mainly
develop cryptosporidial enteritis during the neonatal period,
but clinical cases have been reported in alpaca crias between
7 days and 6 months, and the illness occurs most often after
weaning in rabbits. Management factors (e.g., poor nutrition,
stressors) and coinfections or other enteric diseases
contribute to increased severity.

Nearly all young calves may become infected with C.
parvum under some management systems, but outbreaks are
not seen in all herds. Clinical cases are often mild in well-
managed herds of healthy dairy calves, although the
morbidity rate can be high. Deaths are usually the result of
dehydration and/or inadequate nutritional support. Severe
outbreaks have sometimes been seen in beef calves, with
mortality rates up to 30%. Mortality rates exceeding 50%
have been reported in some small ruminant herds; however,
some sources report that the illness is usually more severe in
neonatal goats than lambs, and well-managed herds of lambs
may have relatively mild illnesses. Cats, dogs and young pigs
are infrequently affected. Immunosuppressive conditions
(e.g., feline leukemia virus in cats), concurrent infections and
intestinal diseases are thought to increase the likelihood of
enteritis in  these species. The importance of
cryptosporidiosis in foals is unclear, as some cases seem to
be diagnosed and managed as foal heat diarrhea.

Morbidity and mortality rates vary in birds, but mortality
can be high in outbreaks where the respiratory tract is
affected, and in some outbreaks of enteritis (e.g., in quail).
Lizards and snakes often carry C. varanii without clinical
signs. Clinical cases in snakes caused by C. serpentis are
usually fatal, but not all snakes shedding this organism
develop clinical signs.

Infections in Humans

© 2003-2018

Incubation Period

The incubation period usually ranges from 2-3 days to 2
weeks; in many cases, the symptoms appear within 5-7 days.
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Clinical Signs

In humans, cryptosporidiosis is characterized by
profuse, watery diarrhea that can be mild to severe, and may
be accompanied by abdominal cramps, nausea, anorexia,
flatulence and malaise. Some individuals may also
experience vomiting, weight loss and/or low grade fever. The
illness is usually self-limiting in healthy people, typically
lasting from a few days to 2-3 weeks, although it sometimes
follows a waxing and waning course before resolving.
However, the diarrhea can become chronic in children who
are debilitated from malnutrition and/or concurrent illnesses.
Subclinical respiratory involvement or coughing has been
reported in some healthy patients with enteritis.

Cryptosporidial enteritis can be chronic, severe and
debilitating in people who are immunosuppressed, and the
resulting weight loss and wasting can end in death. In these
patients, cryptosporidiosis may also affect other organ
systems, particularly the hepatobiliary system, pancreatic
duct, and upper or lower respiratory tract, sometimes
resulting in jaundice, pancreatitis and/ or respiratory signs
such as nasal discharge, coughing and dyspnea. Respiratory
involvement can occur with or without enteritis in
immunosuppressed patients.

Diagnostic Tests

As in animals, cryptosporidiosis can be diagnosed by
finding organisms in stained fecal samples after flotation or
sedimentation. It should be noted that fecal specimens are not
routinely screened for this organism unless specifically
requested. Sputum, bronchoalveolar lavage samples and
other respiratory samples may be collected in cases with
respiratory signs. Other samples, such as intestinal scrapings,
biopsy specimens or bile may occasionally be necessary.
Cryptosporidial antigens can be detected with ELISAS,
immunochromatographic dipstick tests and other rapid
immunoassays. PCR tests may be available in some
diagnostic laboratories, either  specifically  for
Cryptosporidium or as part of commercial multiplex assays
for enteric pathogens.

Treatment

The treatment of cryptosporidiosis is often symptomatic
and supportive. Nitazoxanide has been approved for the
treatment of human patients in some countries. It is reported
to be helpful in healthy people with cryptosporidial diarrhea,
and to have more limited benefits in malnourished children.
However, this drug seems to have limited or no efficacy in
many immunosuppressed patients. Other antiprotozoal drugs
have also been tried in some of these patients; however, the
most effective treatment, at present, is to correct the immune
deficit, for instance by treating HIV-infected patients with
antiretroviral drugs.

Prevention

Good hygiene, including hand washing, and the use of
personal protective equipment are helpful on farms, or when
working with animals that may be shedding Cryptosporidium
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spp. in the feces. Other preventive measures include water
treatment (the use of commercial water supplies, boiling or
filtration), thorough washing of fruits and vegetables, and
other good food handling practices. People who are
particularly susceptible to cryptosporidiosis should consider
avoiding situations where the risk of infection is increased,
such as visits to farms, petting zoos or daycare facilities, and
swimming in lakes and streams. Humans with
cryptosporidiosis can continue to shed organisms for a time
after the diarrhea ends, and should be careful not to expose
others during this period.

Morbidity and Mortality

Humans can shed Cryptosporidium sp. with or without
clinical signs. The reported incidence of cryptosporidiosis
typically ranges from < 1% to 7-8%, with higher values
generally reported in developing countries. Factors that may
influence whether the infection becomes symptomatic
include the strain or species of the parasite, factors affecting
the host's health (e.g., malnutrition), immunosuppression,
coinfection with other gastrointestinal pathogens, and the
composition of the gut flora. Young children, infants and
immunocompromised individuals are at elevated risk of
illness, but healthy adults can also develop enteritis.
Occupational risk groups include people who work with
animals (e.g., farmers, veterinarians) or young children (e.g.,
workers at daycare centers). Cryptosporidiosis seems to be
relatively common in veterinary students working with farm
animals for the first time. Certain recreational practices, such
as swimming in lakes and streams, also increase the risk of
exposure. Outbreaks have been linked to waterborne or
foodborne sources and visits to farms and petting zoos.
Although zoonotic transmission of C. felis and C. canis from
cats and dogs has been reported, it seems to be infrequent, at
least in developed countries.

Cryptosporidial enteritis is usually self-limiting in
healthy people, and life-threatening illnesses mainly occur in
young children, as the result of complications such as
dehydration. However, prolonged enteritis can cause or
exacerbate malnutrition, and it may lead to decreased growth
in children. Recurrent infections can occur; however, the
diarrhea was milder on second exposure in healthy human
volunteers. Immunosuppressed individuals infected with
Cryptosporidium spp. may develop chronic, severe, enteritis
that can be difficult to treat and can contribute to fatalities.
Conditions that have been associated with severe
cryptosporidiosis include bone marrow and solid organ
transplantation, cancer, primary T-lymphocyte deficiencies,
and HIV-1 infections that have resulted in a very low CD4
cell count (AIDS). Cryptosporidial enteritis was a frequent
and serious complication in AIDS patients at one time;
however, it has become much less common where effective
antiretroviral drugs are available. Organ transplant patients
seem to be particularly susceptible to infection during the
first year after transplantation, especially in the first 6
months, although not all infections are symptomatic. Biliary
complications are reported to have a poor prognosis.
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Centers for Disease Control and Prevention (CDC).
Cryptosporidium

European Centre for Disease Prevention and Control.
Cryptosporidiosis

Public Health Agency of Canada. Pathogen Safety Data Sheets
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 AR. 2018. Cryptosporidiosis. Retrieved from
http://www.cfsph.iastate.edu/Diseaselnfo/factsheets.php.

References

Abe N, Matsubara K. Molecular identification of Cryptosporidium
isolates from exotic pet animals in Japan. Vet Parasitol.
2015;209(3-4):254-7.

Abeywardena H, Jex AR, Gasser RB. A perspective on
Cryptosporidium and Giardia, with an emphasis on bovines
and recent epidemiological findings. Adv Parasitol.
2015;88:243-301.

Adeyemo FE, Singh G, Reddy P, Stenstrdm TA. Methods for the
detection of Cryptosporidium and Giardia: From microscopy
to nucleic acid based tools in clinical and environmental
regimes. Acta Tropica 184 (2018) 15-28.

Ahmed SA, Karanis P. Comparison of current methods used to
detect Cryptosporidium oocysts in stools. Int J Hyg Environ
Health. 2018;221(5):743-63.

Aiello SE, Moses MA, editors. The Merck veterinary manual. 11th
ed. Kenilworth, NJ: Merck and Co; 2016. Cryptosporidiosis.
p. 209-11, 275-8, 287, 1905, 1999, 2798-9.

Aldeyarbi HM , Abu EI-Ezz NM , Karanis P . Cryptosporidium
and cryptosporidiosis: the African perspective. Environ Sci
Pollut Res Int. 2016;23(14):13811-21.

Anderson BC. Experimental infection in mice of Cryptosporidium
muris isolated from a camel. J Protozool. 1991;38(6):16S-17S.

Animal Health Australia. The National Animal Health Information
System (NAHIS). Cryptosporidiosis. Available at:
http://www.brs.gov.au/usr—bin/aphb/ahsg?dislist=alpha.*
Accessed 10 Oct 2002.

Ayinmode AB, Agbajelola VI. Cryptosporidiosis in a fire skink
(Lepidothyris fernandi) and molecular identification of
infecting species Ann Parasitol. 2018;64(1):69-72.

www.cfsph.iastate.edu

© 2003-2018

Cryptosporidiosis

Azmanis P, di Somma A, Pappalardo L, Silvanose CD, Bangoura
B. First detection of Cryptosporidium parvum in falcons
(Falconiformes): Diagnosis, molecular sequencing,
therapeutic trial and epidemiological assessment of a possible
emerging disease in captive falcons.Vet Parasitol.
2018;252:167-72.

Baroudi D, Zhang H, Amer S, Khelef D, Roellig DM, Wang Y,
Feng Y, Xiao L. Divergent Cryptosporidium parvum subtype
and Enterocytozoon bieneusi genotypes in dromedary camels
in Algeria. Parasitol Res. 2018;117(3):905-910.

Beser J, Toresson L, Eitrem R, Troell K, Winiecka-Krusnell J,
Lebbad M. Possible zoonatic transmission of Cryptosporidium
felis in a household. Infect Ecol Epidemiol. 2015;5:28463.

Bouzid M, Hunter PR, Chalmers RM, Tyler KM. Cryptosporidium
pathogenicity and virulence. Clin Microbiol Rev.
2013;26(1):115-34.

Burton AJ, Nydam DV, Mitchell KJ, Bowman DD. Fecal
shedding of Cryptosporidium oocysts in healthy alpaca crias
and their dams.J Am Vet Med Assoc. 2012;241(4):496-8.

Caccio SM, Sannella AR, Mariano V, Valentini S, Berti F, Tosini
F, Pozio E. A rare Cryptosporidium parvum genotype
associated with infection of lambs and zoonotic transmission
in Italy. Vet Parasitol. 2013;191(1-2):128-31.

Certad G, Dupouy-Camet J, Gantois N, Hammouma-Ghelboun O,
Pottier M, Guyot K, Benamrouz S, Osman M, Delaire B,
Creusy C, Viscogliosi E, Dei-Cas E, Aliouat-Denis CM, Follet
J. Identification of Cryptosporidium species in fish from Lake
Geneva (Lac Léman) in France. PLoS One.
2015;10(7):0133047.

Certad G, Viscogliosi E, Chabé M, Caccio SM. Pathogenic
mechanisms of Cryptosporidium and Giardia. Trends
Parasitol. 2017;33(7):561-76.

Cerveny SN, Garner MM, D'Agostino JJ, Sekscienski SR, Payton
ME, Davis MR. Evaluation of gastroscopic biopsy for
diagnosis of Cryptosporidium sp. infection in snakes. J Zoo
Wildl Med. 2012;43(4):864-71.

Chalmers RM, Davies AP. Clinical cryptosporidiosis. Exp
Parasitol. 2010; 124:138-46.

Chalmers RM, Katzer F. Looking for Cryptosporidium: the
application of advances in detection and diagnosis. Trends
Parasitol. 2013;29(5):237-51.

Chappell CL, Okhuysen PC, Langer-Curry RC, Lupo PJ, Widmer G,
Tzipori S. Cryptosporidium muris: infectivity and illness in
healthy adult volunteers. Am J Trop Med Hyg. 2015;92(1):50-5.

Chappell CL, Okhuysen PC, Langer-Curry R, Widmer G,
Akiyoshi DE, Tanriverdi S, Tzipori S. Cryptosporidium
hominis: experimental challenge of healthy adults. Am J Trop
Med Hyg. 2006;75(5):851-7.

Chavez MA, White AC Jr. Novel treatment strategies and drugs in

development for cryptosporidiosis. Expert Rev Anti Infect
Ther. 2018;16(8):655-61.

Clode PL, Koh WH, Thompson RCA. Life without a host cell:
What is Cryptosporidium? Trends Parasitol. 2015;31(12):
614-24.

Coldwell L, Caldow G, Holliman A, Mearns R, Errington H, Giles
M, Willoughby K, Wood A. Cryptospordium baileyi in wild
red grouse with 'bulgy eye'. Vet Rec. 2012;170(23):603-4.

page 6 of 9


http://www.cfsph.iastate.edu/
http://www.cdc.gov/ncidod/dpd/parasites/cryptosporidiosis/crypto_source_of_infect.htm
http://www.cdc.gov/ncidod/dpd/parasites/cryptosporidiosis/crypto_source_of_infect.htm
https://ecdc.europa.eu/en/cryptosporidiosis
https://ecdc.europa.eu/en/cryptosporidiosis
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment.html
http://www.merckmanuals.com/professional/index.html
http://www.merckvetmanual.com/mvm/index.html
http://www.cfsph.iastate.edu/DiseaseInfo/factsheets.php

Costa D, Razakandrainibe R, Sautour M, Valot S, Basmaciyan L,
Gargala G, Lemeteil D; French national network on
surveillance of human cryptosporidiosis. Human
cryptosporidiosis in immunodeficient patients in France
(2015-2017). Exp Parasitol. 2018 [Epub ahead of print].

Dellarupe A, Unzaga JM, Moré G, Kienast M, Larsen A, Stiebel
C, Rambeaud M, Venturini MC. Cryptosporidium varanii
infection in leopard geckos (Eublepharis macularius) in
Argentina. Open Vet J. 2016;6(2):98-101.

Delling C, Holzhausen I, Daugschies A, Lendner M. Inactivation
of Cryptosporidium parvum under laboratory conditions.
Parasitol Res. 2016;115(2):863-6.

de Lucio A, Bailo B, Aguilera M, Cardona GA, Fernandez-Crespo
JC, Carmena D. No molecular epidemiological evidence
supporting household transmission of zoonotic Giardia
duodenalis and Cryptosporidium spp. from pet dogs and cats
in the province of Alava, Northern Spain. Acta Trop.
2017;170:48-56.

Deng L, Li W, Zhong Z, Gong C, Cao X, et al. Occurrence and
genetic characteristics of Cryptosporidium hominis and
Cryptosporidium andersoni in horses from southwestern
China. J Eukaryot Microbiol. 2017;64(5):716-20.

FitzGerald L, Bennett M, Ng J, Nicholls P, James F, Elliot A,
Slaven M, Ryan U. Morphological and molecular
characterisation of a mixed Cryptosporidium
muris/Cryptosporidium felis infection in a cat. Vet Parasitol.
2011;175(1-2):160-4.

Florescu DF, Sandkovsky U. Cryptosporidium infection in solid
organ transplantation. World J Transplant. 2016;6(3):460-71.

Franz S, Wittek T, Joachim A, Hinney B, Dadak AM. Llamas and
alpacas in Europe: Endoparasites of the digestive tract and
their pharmacotherapeutic control. Vet J. 2015;204:255-62.

Gatecki R, Sokot R. Treatment of cryptosporidiosis in captive
green iguanas (Iguana iguana). Vet Parasitol. 2018;252:17-21.

Galuppi R, Piva S, Castagnetti C, Sarli G, lacono E, Fioravanti
ML, Caffara M. Cryptosporidium parvum: From foal to
veterinary students. Vet Parasitol. 2016;219:53-6.

Gibbons PM, Steffes ZJ. Emerging infectious diseases of
chelonians. Vet Clin North Am Exot Anim Pract.
2013;16(2):303-17.

Gil H, Cano L, de Lucio A, Bailo B, de Mingo MH, Cardona GA,
Fernandez-Basterra JA, Aramburu-Aguirre J, Lopez-Molina
N, Carmena D. Detection and molecular diversity of Giardia
duodenalis and Cryptosporidium spp. in sheltered dogs and
cats in Northern Spain. Infect Genet Evol. 2017;50:62-9.

Griffin C, Reavill DR, Stacy BA, Childress AL, Wellehan JF Jr.
Cryptosporidiosis caused by two distinct species in Russian
tortoises and a pancake tortoise. Vet Parasitol. 2010;170
(1-2):14-9.

Grinberg A, Pomroy WE, Carslake HB, Shi Y, Gibson IR,
Drayton BM. A study of neonatal cryptosporidiosis of foals in
New Zealand. N Z Vet J. 2009;57(5):284-9.

Hahn NE, Capuano SV 3rd. Successful treatment of
cryptosporidiosis in 2 common marmosets (Callithrix jacchus)
by using paromomycin. J Am Assoc Lab Anim Sci.
2010;49(6):873-5.

www.cfsph.iastate.edu

© 2003-2018

Cryptosporidiosis

Helmy YA, Kriicken J, Abdelwhab EM, von Samson-
Himmelstjerna G, Hafez HM. Molecular diagnosis and
characterization of Cryptosporidium spp. in turkeys and
chickens in Germany reveals evidence for previously
undetected parasite species. PLoS One. 2017;12(6):e0177150.

Hofmannova L, Hauptman K, Huclova K, Kvétonova D, Sak B,
Kva¢ M. Cryptosporidium erinacei and C. parvum in a group
of overwintering hedgehogs. Eur J Protistol. 2016;56:15-20.

Holubova N, Sak B, Hor¢ickova M , Hlaskova L, Kvétotiova D,
Menchaca S, McEvoy J, Kvaé M . Cryptosporidium avium n.
sp. (Apicomplexa: Cryptosporidiidae) in birds. Parasitol Res.
2016;115(6):2243-51.

Huang J, Zhang Z, Zhang Y, Yang Y, Zhao J, Wang R, Jian F,
Ning C, Zhang W, Zhang L. Prevalence and molecular
characterization of Cryptosporidium spp. and Giardia
duodenalis in deer in Henan and Jilin, China. Parasit VVectors.
2018;11(1):239.

Inécio SV, Widmer G, de Brito RL, Zucatto AS, de Aquino MC,
Oliveira BC, Nakamura AA, Neto LD, Carvalho JG, Gomes
JF, Meireles MV, Bresciani KD. First description of
Cryptosporidium hominis GP60 genotype 1kA20G1 and
Cryptosporidium parvum GP60 genotypes 11aA18G3R1 and
11aA15G2R1 in foals in Brazil. Vet Parasitol. 2017;233:48-51.

Jiang Y, Ren J, Yuan Z, Liu A, Zhao H, Liu H, Chu L, Pan W,
Cao J, Lin 'Y, Shen Y. Cryptosporidium andersoni as a novel
predominant Cryptosporidium species in outpatients with
diarrhea in Jiangsu Province, China. BMC Infect Dis.
2014;14:555.

Juranek D. Cryptosporidiosis: Sources of infection and guidelines
for prevention. Centers for Disease Control and Prevention
(CDC); 2000. Available at:
http://www.cdc.gov/ncidod/dpd/parasites/cryptosporidiosis/cr
ypto_sources_of_infect.htm.* Accessed 10 Oct 2002.

Kaupke A, Kwit E, Chalmers RM, Michalski MM, Rzezutka A.
An outbreak of massive mortality among farm rabbits
associated with Cryptosporidium infection. Res Vet Sci.
2014;97(1):85-7.

Kaupke A, Michalski MM, Rzezutka A. Diversity of
Cryptosporidium species occurring in sheep and goat breeds
reared in Poland. Parasitol Res. 2017;116(3):871-9.

Khan A, Shaik JS, Grigg ME. Genomics and molecular
epidemiology of Cryptosporidium species. Acta Trop.
2018;184:1-14.

Kik MJ, van Asten AJ, Lenstra JA, Kirpensteijn J. Cloaca prolapse
and cystitis in green iguana (Iguana iguana) caused by a novel
Cryptosporidium species.Vet Parasitol. 2011;175(1-2):165-7.

Koehler AV, Whipp MJ, Haydon SR, Gasser RB.
Cryptosporidium cuniculus--new records in human and
kangaroo in Australia. Parasit Vectors. 2014;7:492.

Koehler AV, Wang T, Haydon SR, Gasser RB. Cryptosporidium
viatorum from the native Australian swamp rat Rattus
lutreolus - An emerging zoonotic pathogen? Int J Parasitol
Parasites Wildl. 2018;7(1):18-26.

page 7 of 9


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

Lanternier F, Amazzough K, Favennec L, Mamzer-Bruneel MF,
Abdoul H, Tourret J, Decramer S, Zuber J, Scemla A,
Legendre C, Lortholary O, Bougnoux ME; ANOFEL
Cryptosporidium National Network and Transplant
Cryptosporidium Study Group. Cryptosporidium spp.
infection in solid organ transplantation: The nationwide
"TRANSCRYPTO" study. Transplantation. 2017;101(4):
826-30.

Latney LV, Wellehan J. Selected emerging infectious diseases of
squamata. Vet Clin Exot Anim 2013;16:319-38.

Liu A, Zhang J, Zhao J, Zhao W, Wang R, Zhang L. The first
report of Cryptosporidium andersoni in horses with diarrhea
and multilocus subtype analysis. Parasit Vectors. 2015;8:483.

Lucio-Forster A, Griffiths JK, Cama VA, Xiao L, Bowman DD.
Minimal zoonotic risk of cryptosporidiosis from pet dogs and
cats. Trends Parasitol. 2010;26(4):174-9.

Lupo PJ, Langer-Curry RC, Robinson M, Okhuysen PC, Chappell
CL. Cryptosporidium muris in a Texas canine population. Am
J Trop Med Hyg. 2008;78(6):917-21.

Mahmoudi MR, Ongerth JE, Karanis P. Cryptosporidium and
cryptosporidiosis: The Asian perspective. Int J Hyg Environ
Health. 2017;220(7):1098-109.

Mamba TS, Mbae CK, Kinyua J, Mulinge E, Mburugu GN, Njiru
ZK. Lateral flow loop-mediated isothermal amplification test
with stem primers: Detection of Cryptosporidium species in
Kenyan children presenting with diarrhea. J Trop Med.
2018;2018:7659730.

Mateo M, de Mingo MH, de Lucio A, Morales L, Balseiro A, Espi
A, Barral M, Lima Barbero JF, Habela MA, Fernandez-Garcia
JL, Bernal RC, Kdster PC, Cardona GA, Carmena D.
Occurrence and molecular genotyping of Giardia duodenalis
and Cryptosporidium spp. in wild mesocarnivores in Spain.
Vet Parasitol. 2017;235:86-93.

McHardy IH, Wu M, Shimizu-Cohen R, Couturier MR,
Humphries RM. Detection of intestinal protozoa in the clinical
laboratory. J Clin Microbiol. 2014;52(3):712-20.

Mirhashemi ME, Zintl A, Grant T, Lucy F, Mulcahy G, De Waal
T. Molecular epidemiology of Cryptosporidium species in
livestock in Ireland. Vet Parasitol. 2016;216:18-22.

Molina-Lopez RA, Ramis A, Martin-Vazquez S, Gomez-Couso H,
Ares-Mazas E, Caccio SM, Leiva M, Darwich L.
Cryptosporidium baileyi infection associated with an outbreak
of ocular and respiratory disease in otus owls (Otus scops) in a
rehabilitation centre. Avian Pathol. 2010;39(3):171-6.

Morgan UM, Xiao L, Monis P, Sulaiman I, Pavlasek I, Blagburn
B, Olson M, Upton SJ, Khramtsov NV, Lal A, Elliot A,
Thompson RC. Molecular and phylogenetic analysis of
Cryptosporidium muris from various hosts. Parasitology.
2000;120 ( Pt 5):457-64.

Murphy BG, Bradway D, Walsh T, Sanders GE, Snekvik K.
Gastric cryptosporidiosis in freshwater angelfish
(Pterophyllum scalare). J Vet Diagn Invest. 2009;21(5):722-7.

Nakamura AA, Meireles MV.Cryptosporidium infections in birds
- areview. Rev Bras Parasitol Vet. 2015;24(3):253-67.

Nasir A, Avais M, Khan MS, Khan JA, Hameed S, Reichel MP.
Treating Cryptosporidium parvum infection in calves. J
Parasitol. 2013;99(4):715-7.

O'Handley RM, Olson ME. Giardiasis and cryptosporidiosis in
ruminants. Vet Clin North Am Food Anim Pract.
2006;22(3):623-43.

www.cfsph.iastate.edu

© 2003-2018

Cryptosporidiosis

Paraud C, Chartier C. Cryptosporidiosis in small ruminants. Small
Rumin Res. 2012;103:93-7.

Perrucci S, Buggiani C, Sgorbini M, Cerchiai I, Otranto D,
Traversa D. Cryptosporidium parvum infection in a mare and
her foal with foal heat diarrhoea. Vet Parasitol. 2011;182(2-
4):333-6.

Petermann J, Paraud C, Pors I, Chartier C. Efficacy of
halofuginone lactate against experimental cryptosporidiosis in
goat neonates. Vet Parasitol. 2014; 202:326-9.

Power ML. Biology of Cryptosporidium from marsupial hosts.
Exp Parasitol. 2010;124(1):40-4.

Public Health Agency of Canada [PHAC]. Pathogen Safety Data
Sheet — Cryptosporidium parvu. Pathogen Regulation
Directorate, PHAC; 2011 Dec. Available at:
https://www.canada.ca/en/public-health/services/laboratory-
biosafety-biosecurity/pathogen-safety-data-sheets-risk-
assessment/Cryptosporidium-parvum-pathogen-safety-data-
sheet.html. Accessed 27 Aug 2018.

Qi M, Luo N, Wang H, Yu F, Wang R, Huang J, Zhang L.
Zoonotic Cryptosporidium spp. and Enterocytozoon bieneusi
in pet chinchillas (Chinchilla lanigera) in China. Parasitol Int.
2015;64(5):339-41.

Ravich ML, Reavill DR, Hess L, Childress AL, Wellehan JF Jr.
Gastrointestinal cryptosporidiosis in captive psittacine birds in
the United States: a case review. J Avian Med Surg.
2014;28(4):297-303.

Razakandrainibe R, Diawara EHI, Costa D, Le Goff L, Lemeteil
D, Ballet JJ, Gargala G, Favennec L. Common occurrence of
Cryptosporidium hominis in asymptomatic and symptomatic
calves in France. PLoS Negl Trop Dis. 2018;12(3):e0006355.

Richter B, Rasim R, VVrhovec MG, Nedorost N, Pantchev N.
Cryptosporidiosis outbreak in captive chelonians (Testudo
hermanni) with identification of two Cryptosporidium
genotypes. J Vet Diagn Invest. 2012;24(3):591-5.

Robertson LJ. Giardia and Cryptosporidium infections in sheep
and goats: a review of the potential for transmission to humans
via environmental contamination. Epidemiol Infect.
2009;137(7):913-21.

Robinson G, Chalmers RM. The European rabbit (Oryctolagus
cuniculus), a source of zoonotic cryptosporidiosis. Zoonoses
Public Health. 2010;57(7-8):e1-13.

Ryan U. Cryptosporidium in birds, fish and amphibians. Exp
Parasitol. 2010;124(1):113-20.

Ryan U, Paparini A, Monis P, Hijjawi N. It's official -
Cryptosporidium is a gregarine: What are the implications for
the water industry? Water Res. 2016;105:305-13.

Ryan U, Zahedi A, Paparini A. Cryptosporidium in humans and
animals-a one health approach to prophylaxis. Parasite
Immunol. 2016;38(9):535-47.

Santin M. Clinical and subclinical infections with
Cryptosporidium in animals. N Z Vet J. 2013;61(1):1-10.

Sazmand A, Joachim A. Parasitic diseases of camels in Iran
(1931-2017) - a literature review. Parasite. 2017;24:21.

Schiller SE, Webster KN, Power M. Detection of
Cryptosporidium hominis and novel Cryptosporidium bat
genotypes in wild and captive Pteropus hosts in Australia.
Infect Genet Evol. 2016;44:254-60.

page 8 of 9


http://www.cfsph.iastate.edu/
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment/Cryptosporidium-parvum-pathogen-safety-data-sheet.html
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment/Cryptosporidium-parvum-pathogen-safety-data-sheet.html
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment/Cryptosporidium-parvum-pathogen-safety-data-sheet.html
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment/Cryptosporidium-parvum-pathogen-safety-data-sheet.html

Scorza V, Tangtrongsup S. Update on the diagnosis and
management of Cryptosporidium spp infections in dogs and
cats. Top Companion Anim Med. 2010;25(3):163-9.

Shahiduzzaman M, Daugschies A. Therapy and prevention of
cryptosporidiosis in animals. Vet Parasitol. 2012;188(3-
4):203-14.

Shirley DA, Moonah SN, Kotloff KL. Burden of disease from
cryptosporidiosis. Curr Opin Infect Dis. 2012;25(5):555-63.

Slapeta J. Cryptosporidiosis and Cryptosporidium species in
animals and humans: a thirty colour rainbow? Int J Parasitol.
2013;43(12-13):957-70.

Sparks H, Nair G, Castellanos-Gonzalez A, White AC Jr.
Treatment of Cryptosporidium: What we know, gaps, and the
way forward. Curr Trop Med Rep. 2015;2(3):181-7.

Sponseller JK, Griffiths JK, Tzipori S. The evolution of
respiratory cryptosporidiosis: evidence for transmission by
inhalation. Clin Microbiol Rev. 2014;27(3):575-86.

Squire SA, Ryan U. Cryptosporidium and Giardia in Africa:
current and future challenges. Parasit Vectors. 2017;10(1):195.

Thompson RCA, Ash A. Molecular epidemiology of Giardia and
Cryptosporidium infections. Infect Genet Evol. 2016;40:315-23.

Thomson S, Hamilton CA, Hope JC, Katzer F, Mabbott NA,
Morrison LJ, Innes EA. Bovine cryptosporidiosis: impact,
host-parasite interaction and control strategies. Vet Res.
2017;48(1):42.

Traversa D. Evidence for a new species of Cryptosporidium
infecting tortoises: Cryptosporidium ducismarci. Parasit
Vectors. 2010;3:21.

Twomey DF, Barlow AM, Bell S, Chalmers RM, Elwin K, Giles
M, Higgins RJ, Robinson G, Stringer RM. Cryptosporidiosis
in two alpaca (Lama pacos) holdings in the southwest of
England. Vet J. 2008;175(3):419-22.

Tzipori S, Widmer G. A hundred-year retrospective on
cryptosporidiosis. Trends Parasitol. 2008;24(4):184-9.

U.S. Food & Drug Administration (FDA), Center for Food Safety
& Applied Nutrition. Cryptosporidium parvum. In: Foodborne
pathogenic microorganisms and natural toxins handbook.
FDA; Feb 2002. Available at: http://vm.cfsan.fda.gov/~mow/
chap24.html.* Accessed 10 Oct 2002.

Wagnerova P, Sak B, McEvoy J, Rost M, Matysiak AP, Jezkova J,
Kva¢ M. Genetic diversity of Cryptosporidium spp. including
novel identification of the Cryptosporidium muris and
Cryptosporidium tyzzeri in horses in the Czech Republic and
Poland. Parasitol Res. 2015;114(4):1619-24.

Wang G, Wang G, Li X, Zhang X, Karanis G, Jian Y, Ma L,
Karanis P. Prevalence and molecular characterization of
Cryptosporidium spp. and Giardia duodenalis in 1-2-month-
old highland yaks in Qinghai Province, China. Parasitol Res.
2018;117(6):1793-800.

Waitt LH, Cebra CK, Firshman AM, McKenzie EC, Schlipf JW
Jr. Cryptosporidiosis in 20 alpaca crias. J Am Vet Med Assoc.
2008;233(2):294-8.

Whitehead CE. Neonatal diseases in llamas and alpacas. Vet Clin
Food Anim. 2009;25:367-84.

Whitehead CE, Anderson DE. Neonatal diarrhea in llamas and
alpacas. Small Rumin Res. 2006;61:207-15.

www.cfsph.iastate.edu

© 2003-2018

Cryptosporidiosis

Willis JE, McClure JT, McClure C, Spears J, Davidson J,
Greenwood SJ. Bioaccumulation and elimination of
Cryptosporidium parvum oocysts in experimentally exposed
Eastern oysters (Crassostrea virginica) held in static tank
aquaria. Int J Food Microbiol. 2014;173:72-80.

Xiao L, Escalante L, Yang C, Sulaiman I, Escalante AA, Montali
RJ, Fayer R, La AA. Phylogenetic analysis of
Cryptosporidium parasites based on the small-subunit rRNA
gene locus. Appl Environ Microbiol. 1999;65(4):1578-83.

Yang R, Dorrestein GM, Ryan U. Molecular characterisation of a
disseminated Cryptosporidium infection in a Koi carp
(Cyprinus carpio). Vet Parasitol. 2016;226:53-6.

Yang R, Jacobson C, Gardner G, Carmichael I, Campbell AJ, Ng-
Hublin J, Ryan U. Longitudinal prevalence, oocyst shedding
and molecular characterisation of Cryptosporidium species in
sheep across four states in Australia. Vet Parasitol.
2014;200(1-2):50-8.

Yang R, Ying JL, Monis P, Ryan U. Molecular characterisation of
Cryptosporidium and Giardia in cats (Felis catus) in western
Australia.Exp Parasitol. 2015;155:13-8.

Zahedi A, Durmic Z, Gofton AW, Kueh S, Austen J, Lawson M,
Callahan L, Jardine J, Ryan U. Cryptosporidium homai n. sp.
(Apicomplexa: Cryptosporidiiae) from the guinea pig (Cavia
porcellus). Vet Parasitol. 2017;245:92-101.

Zahedi A, Paparini A, Jian F, Robertson I, Ryan U. Public health
significance of zoonotic Cryptosporidium species in wildlife:
Critical insights into better drinking water management. Int J
Parasitol Parasites Wildl. 2015;5(1):88-109.

*Link is defunct

page 9 of 9


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

	Cryptosporidiosis
	Importance
	Etiology
	Species Affected
	Species of Cryptosporidium found in mammals and marsupials
	Species of Cryptosporidium found in birds
	Species of Cryptosporidium found in reptiles, amphibians and fish
	Reverse zoonoses
	Zoonotic potential

	Geographic Distribution
	Transmission
	Disinfection

	Infections in Animals
	Incubation Period
	Clinical Signs
	Mammals
	Birds
	Reptiles, amphibians and fish

	Post Mortem Lesions  Click to view images
	Diagnostic Tests
	Treatment
	Control
	Disease reporting
	Prevention

	Morbidity and Mortality

	Infections in Humans
	Incubation Period
	Clinical Signs
	Diagnostic Tests
	Treatment
	Prevention
	Morbidity and Mortality

	Internet Resources
	Acknowledgements
	References

