
Today’s Veterinary Practice   November/December 201374

ParasiTe ProTocols Peer reviewed 

tvpjournal.com

Transmission. C felis is transmitted by the lone star tick, 

Amblyomma americanum, although other ticks have been 

implicated.1 Bobcats are a reservoir of disease, exhibiting 

a high rate of subclinical infection. Organism transmission 

from bobcats to ticks to domestic cats results in catastrophic 

infection that is often fatal. Infection typically occurs dur-

ing the spring and fall—seasons when ticks are most active.

Clinical Signs. Clinical findings in affected cats include:

•	 Profound depression 

•	 Fever, often with body temperatures greater than 106°F

•	 Icterus, which results from infection-

related hyperbilirubinemia 

•	Nonregenerative anemia

•	Extreme leukopenia and 

thrombocytopenia. 

Diagnosis. Cytauxzoon felis or-

ganisms infect red blood cells2; 

diagnosis is made by identifying: 

•	 Piroplasms (protozoan para-

sites) inside infected red blood 

cells; most commonly identified 

by blood smears (Figure 1) or 

•	Macrophages infected with schiz-

onts (rapidly dividing stages) in the 

spleen and lungs; most common-

ly observed at necropsy (Fig-

ure 2). 

Treatment. Therapeutic regi-

mens are based on canine ba-

besiosis treatment. Current re-

search supports treatment with: 

•	 Atovaquone (15 mg/kg PO Q 8 H for 

10 days) and azithromycin (10 mg/

kg PO Q 24 H for 10 days), which 

may increase survival rates3 or
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C
ats can become infected by many different 

species of protozoan parasites (Table). These 

single-celled organisms affect different body 

systems, including the gastrointestinal tract 

and central nervous system. 

Protozoan infections range from those with little clini-

cal significance to others that cause devastating disease. 

As with any parasitic disease, identification and treat-

ment of infection prevents suffering and even loss of life. 

VeCtor-BorNe INfeCtIoNs

Cytauxzoon felis 
The most clinically significant feline vector-borne proto-

zoan is Cytauxzoon felis, which is distributed through-

out the southern U.S. 
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Figure 2. schizont-

infected macrophages of 

Cytauxzoon felis 

Figure 1. Piroplasms of 

Cytauxzoon felis in red 

blood cells
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•	 Imidocarb dipropionate (5 mg/kg IM Q 2 weeks for 2 doses) 

following premedication with atropine or glycopyrrolate; 

anecdotal evidence suggests weekly dosing is also effective. 

However, infection in most cats is fatal, with mortality 

rates approaching 100% despite aggressive supportive care 

and antiprotozoan agents. 

other Vector-Borne Protozoa

Other feline vector-borne protozoa, including Leishma-

nia species, Babesia species, and Trypanosoma cruzi are 

found worldwide. Leishmania and Trypanosoma species 

are responsible for significant zoonotic disease in humans 

and are becoming more frequently diagnosed in the U.S. 

•	T cruzi infection, or Chagas disease, is one of the lead-

ing causes of heart disease in humans who have lived in 

or immigrated from Latin American countries.4 Its vector 

is a triatomin, or kissing bug, and transmission occurs 

when the trypanosomes in the feces of the feeding bugs 

enter the cat via the bite wound; transmission has also 

occurred through cats eating infected mice. Infected 

cats could serve as potential sources of human infection.

•	 Leishmania is a parasite of macrophages and histiocytes 

transmitted by skin feeding sandflies; cats are infected by 

flies that previously fed on naturally infected rodents. 

•	Babesia infections, transmitted through tick bites, are 

rare in U.S. cats, and the species found in cats have not 

been implicated in human disease.

INtestINal INfeCtIoNs

Cystoisospora felis & rivolta
Cystoisospora infection is a frequently seen protozoan infec-

tion in clinical practice. Infections occur in the intestine and 

are host-specific; cats are affected by C felis and C rivolta. 

Transmission. Transmission occurs through ingestion of:

•	 Sporulated oocysts in contaminated feces 

•	Cysts in tissue of prey species

•	 Prey infected with cystozoites. 

Infected cats shed organisms in their feces, contributing 

to environmental contamination. 

Clinical Signs. Many infected cats are asymptomatic, al-

though immunocompromised kittens and cats are more 

likely to demonstrate clinical signs, such as mucoid diar-

rhea, hematochezia, and weight loss.5 

Diagnosis. Diagnosis is made by identifying oocysts on cen-

trifugal fecal flotation (Figure 3, page 76). Oocysts are typi-

cally present in the feces of clinically normal cats, and these 

cats, when under stress, may become symptomatic.

TABLe. U.S. Feline ProTozoA: roUTeS oF AcqUiSiTion, diAgnoSTic STrATegieS, & PreFerred TreATmenTS

roUte of aCQUIsItIoN DIaGNosIs PreferreD treatMeNt

felINe VeCtor-BorNe ProtoZoa

Cytauxzoon felis Tick bite (frequently lone 
star ticks)

Blood smear
Pcr of whole blood 
organ aspiration

•	 atovaquone (15 mg/kg 
Po Q 8 h for 10 days) + 
azithromycin (10 mg/kg Po Q 
24 h for 10 days) 
•	 Imidocarb diproprionate  

(5 mg/kg im Q 2 weeks for 2 
doses)

felINe INtestINal ProtoZoa (CoCCIDIaNs)

Cystoisospora species ingestion of oocysts 
(feces) or cysts (prey 
tissue)

Fecal flotation •	 Ponazuril (20–50 mg/kg Po Q 
24 h for 1–3 days)
•	 sulfadimethoxine (50–60 mg/

kg Po Q 24 h for 5–20 days)

Cryptosporidium felis ingestion of oocysts 
(fecal-contaminated 
material)

Fecal flotation (sucrose)
stained fecal smear
Fecal iFa
Fecal elisa

•	 tylosin (10–15 mg/kg Po Q 8 
h for 14–21 days)
•	 azithromycin (7–15 mg/kg Po 

Q 24 h for 5–7 days)

Toxoplasma gondii ingestion of cysts (prey 
tissue) or oocysts (fecal-
contaminated material)

Fecal flotation 
antibody titer

•	Clindamycin (10 mg/kg Po Q 
12 h for 4 weeks)

felINe INtestINal ProtoZoa (flaGellates) 

Giardia species ingestion of cysts (fecal-
contaminated material)

direct saline fecal smear
Fecal flotation 
Fecal iFa
Fecal elisa

•	 fenbendazole (50 mg/kg Po 
Q 24 h for 3 days)
•	Metronidazole (10–15 mg/kg 

Po Q 12 h for 7 days) 

Tritrichomonas blagburni

Pentatrichomonas 

hominis

ingestion of trophozoites 
(fecal-contaminated 
material)

direct saline fecal smear
Fecal culture
Fecal Pcr

•	 ronidazole (30–50 mg/kg Po 
Q 12 h for 14 days)
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Treatment. Treatment options 

include: 

•	 Ponazuril (20–50 mg/kg 

PO Q 24 H for 1–3 days*), 

a direct anticoccidial treat-

ment (but off-label use) or

•	Sulfadimethoxine (50–60 mg/

kg PO Q 24 H for 5–20 days), which 

is labeled for treatment of enteritis 

associated with coccidia. 

Cryptosporidium felis
While some Cryptosporidium species are zoonotic, Cryp-

tosporidium felis has been implicated as a cause of dis-

ease in immunocompromised humans in the U.S. and 

other countries.6 These very small parasites are found at 

the microvillous border of intestinal cells.

Transmission. Infection occurs following ingestion of 

sporulated oocysts from fecal-contaminated food, water, 

or environments.

Clinical Signs. C felis is a relatively uncommon cause of 

chronic diarrhea in cats, but immunocompromised cats 

are more likely to show clinical signs. 

Diagnosis. The tiny oocysts can be difficult to find on 

fecal flotation (sucrose); stained fecal smears, fecal smear 

indirect fluorescent assay (IFA), and fecal antigen enzyme-

linked immunosorbent assay (ELISA) tests are more pro-

ductive. 

Treatment. Treatment options include: 

•	Tylosin (10–15 mg/kg PO Q 8 H for 14–21 days) or

•	Azithromycin (7–15 mg/kg PO Q 24 H for 5–7 days).

Toxoplasma gondii 
Transmission. Infection in cats occurs through inges-

tion of: 

•	Tissue cysts in paratenic hosts 

•	 Less commonly, oocysts from fecal-contaminated mate-

rials. 

Human infections are typically transmitted via inadver-

tent ingestion of: 

•	Raw meat containing tissue cysts or shellfish that have 

ingested oocysts

•	Oocysts in cat fecal material; exposure can occur while 

working outside. 

Clinical Signs. Toxoplasma gondii infection in cats is gen-

erally subclinical. However, ocular, respiratory, neurologic, 

and gastrointestinal disease can occur in young or immuno-

suppressed cats. 

Diagnosis. Infected cats are 

typically identified through 

immunodiagnostic tests 

(antibody titers) but, some-

times, fecal oocysts can be 

identified through fecal flo-

tation in cats shedding the 

organism (Figure 4). 

•	 Infected cats shed oocysts very 

briefly—typically no more than 

3 weeks during a single period 

of their lives, even when faced with profound immuno-

suppression.7 

•	Due to their lower immunity, kittens shed much higher 

numbers of oocysts than adult cats. 

Treatment. Recommended treatment is off-label use of 

clindamycin hydrochloride (10 mg/kg PO Q 12 H for 4 

weeks). Some potentiated sulfonamides, such as trime-

thoprim/sulfadiazine, have been used to decrease or stop 

shedding. 

Giardia species 

Giardia species are very commonly diagnosed intestinal 

parasites in cats that also cause human infection.8 It is un-

clear whether the different assemblages of Giardia duode-

nalis (= G lamblia) are always host specific, which makes 

it difficult to determine risk for zoonotic transmission.9 

Transmission. Giardia infection occurs through direct 

transmission—consumption of cysts from fecal-contami-

nated food or drinking water. 

Clinical Signs. Infected cats may be asymptomatic, but 

some develop clinical signs, including malabsorption and 

diarrhea. 

Diagnosis. Diagnosis focuses 

on identification of: 

•	Cysts on centrifugal fecal 

flotation 

•	Trophozoites on direct sa-

line fecal smear (Figure 5)

•	 Fecal antigen through 

ELISA test

•	 Fecal IFA. 

Direct fecal examination may 

be unproductive because cysts 

are shed in the feces sporadically. 

Treatment. There is no approved treatment for feline 

Giardia infection, but options include:

•	 Fenbendazole (50 mg/kg PO Q 24 H for 3 days) or 

•	Metronidazole (10–15 mg/kg PO Q 12 H for 7 days).

•	A combination of these drugs may also be used.

Increasing the fiber in the cat’s diet can help control di-

arrhea.

Figure 3. oocysts of 
Cystoisospora felis on 

fecal flotation

Figure 4. Toxoplasma 

gondii oocysts on fecal 
flotation

other coccidian Species 
in addition to Cystoisospora, Cryptosporidium 

felis, and Toxoplasma gondii, other coccidians that 

cause feline infection include: 

• Hammondia hammondi and Besnoitia besnoiti, 

which are both considered nonpathogenic 

• Sarcocystis species infections, which rarely 

cause illness in cats; transmission most likely 

occurs from ingestion of rodents or birds. 

Figure 5. Trophozoite 
of Giardia duodenalis on 
direct saline fecal smear

*Treatment with ponazuril has involved various doses and regimens. in some cases, a single dose of 50 mg/kg has been used; its use is more common in dogs but has been used in cats.
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trichomonads 

Tritrichomonas blagburni (= T foetus) and Pentatricho-

monas hominis are relatively common infections in cats, 

especially in those housed together in catteries or shel-

ters. T blagburni has not been found in human hosts; P 

hominis is known to infect humans, making transmission 

between humans and cats a possibility. 

Turn to Journal Club on page 79 to learn more about the 
recently named T blagburni organism.

Transmission. Protozoa transmission occurs through 

ingestion of trophozoites from fecal-contaminated food 

or water.

Clinical Signs. Recent research provides substantial 

supporting evidence that T blagburni can be a primary 

pathogen responsible for feline diarrhea. Previously, it 

was unclear whether it was directly responsible for this 

sign in cats.10 

Diagnosis. Diagnosis can be made by: 

•	Trophozoite observation on direct saline fecal smear 

(Figure 6)

•	 Fecal polymerase chain reaction (PCR)

•	 Fecal culture. 

Treatment. There is no approved treatment for cats, but 

ronidazole (30–50 mg/kg PO Q 12 H for 14 days) is the 

drug of choice. As previously mentioned, dietary manage-

ment can also be helpful in resolving diarrhea. 

aPPlICatIoNs to 

ClINICal PraCtICe 

Feline protozoan par-

asites are common yet 

potentially dangerous—

both to cats and humans. 

Identifying whether cats 

are at risk for protozoan dis-

ease and preventing these dis-

eases helps achieve better clinical 

outcomes and happy owners. 

1. Keeping cats indoors pre-

vents exposure to outdoor threats since parasites and 

contaminated feces are sources of infection.

2. Preventing cats from hunting avoids exposure to 

infected prey; prevention includes safely eliminating 

rodents within the home. 

3. Applying tick preventive to cats that are outdoors or 

exposed to other animals keeps them free from these 

vectors; consider year-round prevention.

4. Protecting kittens and immunocompromised cats 

by limiting their exposure to other cats, animals, and 

the outdoors greatly reduces risk for infection. 

Figure 6. Trophozoite 
of Tritrichomonas 

blagburni on direct 
smear of feces

ProTozoA Primer 
Cyst: infectious form of many protozoan parasites 
during which they are encapsulated inside a 
protective wall; usually found in the feces

Cystozoites: encysted stages of certain coccidia 
that are found in paratenic hosts; when ingested, 
the cystozoite continues its development in the 
definitive host

oocyst: encysted, highly resistant zygotic stage 
of some sporozoan parasites that may remain 
infective for extended periods of time

sporulated oocyst: an oocyst that has developed 
into the infective stage in the environment 

trophozoite: active, motile feeding stage of the 
flagellate protozoa as well as the postsporozoite 
state that is seen in some apicomplexan parasites

trypanosome: a flagellated protozoan found in the 
vascular system of definitive hosts

Definitive host: host in which parasites reproduce 
sexually

Intermediate host: host that harbors the parasite 
for a short transition period, during which (usually) 
some developmental stage is completed

Paratenic host: host that is not necessary for the 
development of a parasite, but may maintain its 
life cycle 
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5. Paying close attention to clinical signs of disease, 

such as diarrhea, and associated behaviors, including 

defecating outside the litter box, helps diagnose infec-

tion more quickly. 

6. Following recommended diagnostic and treatment 

protocols provides the best option for patient recov-

ery. 

7. Separating infected cats from healthy ones is im-

perative to prevent spread of disease. 

8. Providing advice to owners on reducing risk for 

infection in the home includes: 

 » Cleaning litter boxes daily to remove potentially con-

taminated feces 

 » Ensuring food/water location is separate from litter 

box location to prevent cross contamination.

See The Dangers of Toxoplasma in Humans for tips 

on preventing transmission of zoonotic diseases between 

owners and their cats. 

Protozoan diseases can be challenging to diagnose and 

eliminate; however, implementing appropriate diagnosis, 

treatment, prevention, and owner education allows prac-

titioners and their teams to manage healthy and infected 

cats in an effective, comprehensive manner. n

aids = acquired immunodeficiency syndrome; elisa = en-
zyme-linked immunosorbent assay; hiV = human immu-
nodeficiency virus; iFa = indirect fluorescent assay; Pcr = 
polymerase chain reaction
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The dangers of Toxoplasma in Humans 
While T gondii rarely results in significant clinical 

disease in infected cats, it can cause serious zoo-

notic disease in humans. Worldwide, upwards of 

45% of people have been infected; in the u.s. ap-

proximately 15% of humans have positive titers.11

• T gondii infection in pregnant women results in 

profound disease of the developing fetus, includ-

ing an array of birth defects and even death 

• In immunocompromised humans, such as 

those with human immunodeficiency virus (hiV)/

acquired immunodeficiency syndrome (aids) 

infections or cancer, it is not unusual for long-

dormant T gondii infections to become active in 

affected organs and cause devastating disease. 

• T gondii infections in humans with normal 

immune systems have been possibly linked with 

schizophrenia, other mental illnesses, and subtle 

changes in personality.12

The general public is exposed to an enormous 

amount of information about feline zoonotic dis-

ease transmission, which can create anxiety about 

the risks of owning cats.13 Therefore, reassure own-

ers that their cats are very unlikely to be a source of 

infection; then discuss simple preventive measures, 

such as:

• Washing vegetables and avoiding undercooked 

meats

• Wearing gloves while gardening

• changing or cleaning the litter box daily

• Preventing cats from hunting and consuming prey.
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