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W Tritrichomonas foetus: a new cause of diarrhea in cats in Greece
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ABSTRACT. Over the past few years, the protozoan parasite Tritrichomonas foetus (T. foetus) has emerged as a new and important
cause of feline diarrhea in the international veterinary community. In a recent study, the presence of T. foetus was confirmed for
the first time in cats in Greece. The protozoan parasite 7. foetus has been primarily known as a cause of trichomoniasis in cattle.
In this animal species, the parasite affects the reproductive system of both males and females and is associated with infertility and
other reproductive problems. It was first described as a cause of feline diarrhea in 2003 in the United States. Since then, feline 7.
foetus -associated diarrhea has been reported in many countries around the world and, recently, it was, also, described in cats in
Greece. The trophozoites of the parasite are excreted in the feces and healthy cats are infected with the ingestion of T. foetus
trophozoites. 7. foetus affects mainly the colon and the last part of the small intestine. T. foetus-associated diarrhea occurs mainly
in young cats, but cats of any age can be infected and develop clinical signs. The main clinical sign is diarrhea, which may contain
mucus or blood, and it often has spontaneous remissions and exacerbations. General clinical sings such as anorexia, weight loss
and fever occur less frequently. If left untreated, the diarrhea often persists for months or years. In some cats, the clinical signs
eventually resolve without treatment, but this can take up to 2 years. Moreover, these animals usually remain infected and are a
source of infection for other cats (or humans) and often the clinical signs relapse in situations of stress. Feline 7. foetus infection
can be diagnosed mainly by: a) microscopic examination of fecal samples, b) fecal culture specific for 7. foetus and c) fecal PCR.
None of the above methods is diagnostic in 100% of cases and, therefore, these methods should be used in combination and bearing
in mind the disadvantages of each method. Most antiparasitic and antibiotic drugs are not effective in treating diarrhea caused by
T. foetus . Transient improvement can be seen with the use of common antibiotics or antiparasitic drugs, but the clinical signs
typically recur with discontinuation of treatment. The only drug with proven efficacy against 7. foetus in cats is ronidazol, which is
usually used at a dose of 30 mg/kg, orally every 24 hours for 14 days. In some cases, the clinical sings recur with discontinuation of
treatment but they usually resolve after one additional treatment cycle. The most serious side effect of ronidazole in cats is the
development of neurological signs, but those usually resolve with discontinuation of treatment. Finally, 7. foetus may be transmitted
to humans, although this has not been proven.
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OUYXERQLUEVOV TTOQUOTTOV EMPEPodONxe yia modT pod ®au otv EMAda. To mpwtélwo mapdorto T. foetus eivoar »uoimg
YVOOTO MG TO ALTLO TG TOLYOUSVOONS TWV BOOELOMDV. 210 Lwird avtd €(80¢, T0 TOQRAOLTO TEOORAMEL TO YEVYNTLRG OVOTHUC TOCO
TOV AQOEVIXMV 600 XKoL TOV ONAURGY o ouvOEETaL ue OTELRATITO R AL AVOTTaQOy YA TRoPAjuata. Q¢ altio didootag
™ YdTog meQLyedpnxe yuo tedt ¢ood 1o 2003 ot Hvouévee ITolteie e Apeoumnic. Awdppota opethduevn oe 7. foetus €xel
76 ToTe avapepDel o€ TOMES YDOES ®a TEOOPaTA TEQLYQAPTRE RO OF YdTeS otV EAMGS . To m0QdoLTo auteruQIVETOL UE TOL
OOV TOV LOAVOUEVAYV YOTGV ROLL OL VYLELS YATES LOAMIVOVTOL UE TNV ROTATTOOT TWV TOLXOUOVAIMY TTOU BOIOROVTAL OTA ROTQUVCL.
ITpooPdrrer nupimg To Tyl €VTeQO %ot TNV TEMXT] Lolpa TO Aemttovy eviépou. Awdppotla amtd T. foetus eppaviteTolr ®uQlmg o€
VeaEC ydreg, Sumg Ydteg ®vd0e nhniag uroovv va poluvBotv xat va epugavicovy xhvind ovprtoduoto. Kuvird to ®iglo
KOQOXTNOLOTLXG ELvorL 1) SudQQOLL 1) 0TTOTCL WITOEET VoL TTEQLEYEL BAEVVAL 1] ailet RO 1 OTTOTCL GUY VA TOQOVOLALEL VQPETELS ®ou EEGQOELS.
Tevirnd ovumtdpoTo 6rmg avoeeEia, amdiela BAEous vt TVEETOS ngpaviCovial Mydtepo ovyvd. Xwoic Oepameio n didooota
OUY VG oUVEYTCETOL Y10 UVES 1] XOOVILL. Z€ UEQURES YATES, TO XAVIXG OUUTTOUNTO RATOLOL OTLY Y VITOYMEOTVY Yweis Oepateio,
olAd umopel va xpelaoTel uéyxol xan 2 xodvia yia vo ouppet autd. Emuthéov, ta Lha autd ouviidwe maoauévouy polvopéva rot
amotehoUv TINyN nOAvvoNg Yo dhAeg ydteg (N ot Tov dvBmmo), evd TOAES POQEC TO CUUTTAOUATA VITOTQOTLALOVY OF
rataotdoets xatardvnons. H dudyvmon mg uohuvong g ydrog and T. foetus pmoet va YIveL Ue TQELS, ®KUOIMS, TOOTOUS: L) UE
MxQOOXROTXY EEETAON ROTQAVMV, ®OTA TNV 0Tola lval dUVOTOS 0 EVIOTONGS TEOPOLMLIIMYV TOU TaRUOTTOV, [3) ne ediri
rahépyera romedvmy xau y) e PCR og detypata xompdvov. Kapila amnd g tapandvm peBodoug dev eivar duaryvwotin] oto
100% tov meQUITOOEMV %aL, ®oTd OUVETELD, Ol uEBodoL auTés Ba TEEmeL va YoNoLoTolotvion 08 ouvOVaouo xon Aapufdavovtag
VoYV Tor peovertmuote e ®de nedddov. Ou meQLo0GTEQES AVILBLOTIXES ROL OVIWTOQOOLTIXES ovoies dev elvan
QTTOTELEOUATURES YLOL TV AVTIUETATTLOT TS didppotag tov ogethetan o€ T. foetus. TTagoduxy feltimon uroet vo vtdEet ue ™
YO 0N AVTBLOTIRMV 1] AVTLTTOLQUOLTIXMY POQUARMY, TA CUUTTTOUATO CUMS ETTOVERQAVICOVTOL HeTd T diaxorty g Oepameias. To
wévo pdouaro ue arxodederypévny aroteheopativdmra xatd g 1. foetus ot ydta givar n Qovidaloln, n omoia cvviBwe
yxonowomoteitan oty d6om twv 30 mg/kg, atd to otoua, ®de 24 weeg Yo 14 NuEQES. Ze OQLOUEVES TTEQLITTMOELS, TA OUUTTOUOTO
VItOTEOTLALOVY UeTd To TELOG ™S Bepamteing, alld ouviOmS VITOXMEOTVY uetd oo €vay emmhéov »ixho Bepameiog. H mo cofaor
TTOREVEQYELXL ATl T XONON QOVIOOLOANG OTN YdTaL ElVaL 1) EUPAVLON VEVQIRGYY CUUTTWUATMYV T OTTO (T, OUMS, OUVI;OMS VITOX MO0V
ue duaxor g Oepoameiag. Téhog, N T. foetus mBavov vo petadideton now 0tov dvBommo av xat avtd dev €L amoderyDel.

A&&eig evpernoiaong: yato, YO.OTEEVIEQIXO, dudEOLa, AolumEN, Tritrichomonas foetus, TOUOUGVOON

INTRODUCTION

ver the past few years, the protozoan parasite

Tritrichomonas foetus (T. foetus) has emerged as
a new and important cause of feline diarrhea in the
international veterinary community (Tolbert and
Gookin 2009). In a recently published study, the
presence of this parasite was confirmed for the first
time in cats in Greece (Xenoulis et al. 2010a). Given
the worldwide distribution and importance of this
parasite in feline medicine, a concise and practical
discussion on this topic seemed necessary in order to
inform feline practitioners in Greece.

ETIOLOGY

T. foetus is a flagellated protozoan obligate parasite
that does not form cysts and it is transmitted from host
to host in the form of trophozoites (Stockdale et al.
2006, Tolbert and Gookin 2009; Figure 1). It is

Figure 1. Line drawing of a T. foetus organism. There are three
anterior and one posterior flagella. Note the undulating membrane
and the single nucleus.

primarily known as the cause of trichomoniasis in
cattle, in which it affects the genitourinary tract of both
male and female animals and causes infertility and
other reproductive problems. It was first described as
a cause of feline diarrhea in the United States in 2003
(Levy et al. 2003). Previous studies published in the

late 1990s had reported a small number of cats with
trichomonal diarrhea, but the exact identification of
the parasite was not reported (Romatowski 1996,
Romatowski 2000). The origin of feline T. foetus is
unknown. Although initially it was believed that 7.
foetus isolates from cats were identical to the ones
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causing disease in cattle, recent evidence suggests that
the isolates from those two animal species are
genetically distinct (Slapeta et al. 2010). There is
currently no evidence that feline 7. foetus originated
from cattle (Stockdale et al. 2007, Slapeta et al. 2010).

PREVALENCE OF INFECTION

Since 2003 and the first reports of 7. foetus as a
cause of diarrhea in cats in the United States, the
existence of T. foetus has been reported in many
countries around the world (for example, many
European countries, Canada, Australia, New Zealand,
Korea), including Greece (Gunn-Moore et al. 2007,
Steiner et al. 2007, Bissett et al. 2008, Frey et al. 2009,
Holliday et al. 2009, Pham 2009, Xenoulis et al. 2010a).
The prevalence of infection of cats with 7. foetus
depends mainly on the location (country), the cat
population tested and the diagnostic methods used.
The reported prevalence of feline 7. foetus infection
varies from 10% to 32% (Gookin et al. 2004, Gunn-
Moore et al. 2007, Steiner et al. 2007, Bissett et al.
2008, Frey et al. 2009, Holliday et al. 2009, Stockdale
etal. 2009). In Greece, 19.4% of 31 cats tested were
found to be infected with 7. foetus (Xenoulis et al.
2010a).

PATHOGENESIS

The pathogenesis of T. foetus infection in the cat
has been investigated in both experimental and clinical
studies (Gookin et al. 2001, Foster et al. 2004, Tolbert
and Gookin 2009). Trophozoites of the parasite are
transmitted from cat to cat via the fecal-oral route (no
cysts are formed by the parasite). Tritrichomonas foetus
trophozoites are present in the feces of infected cats,
where they can survive for several days if the feces
remain moist. Healthy cats are infected after
swallowing of live T. foetus trophozoites. Therefore,
the source of infection of healthy pet cats is usually the
litter box, where their paws get in touch with the feces
of infected cats and the trophozoites of the parasite get
ingested during grooming. There is no convincing
evidence that reproductive tract infection plays any
role in the transmission of 7. foetus in cats (Gray et al.
2010). T. foetus affects mainly the colonic mucosa and
the mucosa of the last part of the small intestine
(Gookin et al. 2001, Yaeger and Gookin 2005).

SIGNALMENT

Cats of any age, breed or sex can be infected with
T. foetus. Purebred and young cats that are densely

Number of cats

15
o -

<3m »36m >69m >912m >1-2y »2-3y >34y 5y 5.7y 710y >10y

Figure 2. Age distribution of cats diagnosed with intestinal 7. foetus
infection. Based on data from: Xenoulis et al. Intestinal 7. foetus
infection in cats: a retrospective study of 104 cases. 28" Annual
ACVIM Forum, J Vet Intern Med 2010;24:750. (m=months,

y=years).

housed (e.g., cats in catteries, pet shops, animal
shelters, multi-cat households) seem to be at increased
risk (Gookin et al. 2004, Tolbert and Gookin 2009).
Infection that is associated with clinical signs is most
commonly seen in young cats (i.e., those that are less
than 12 months of age), but older cats may, also, be
infected and develop clinical signs. The reported age
range for feline 7. foetus infection is 3 months to 13
years (Xenoulis et al. 2010b; Figure 2). The infection
is often asymptomatic in adult cats and these cats
constitute an important source of infection for other
cats (Tolbert and Gookin 2009, Xenoulis et al. 2010a).

CLINICAL PICTURE

The clinical signs of T. foetus infection in cats can
vary greatly, ranging from asymptomatic infections to
severe chronic refractory diarrhea (Gookin et al. 2001,
Foster et al. 2004, Tolbert and Gookin 2009). Adult
cats may be less likely to develop clinical signs than
younger cats. Clinical signs are often intermittent. The
most common clinical sign is chronic or recurrent
diarrhea, which most commonly is large bowel and is
characterized by soft or liquid feces, increased
frequency of defecation, and might contain mucus or
fresh blood (Gookin et al. 2001, Foster et al. 2004,
Tolbert and Gookin 2009, Xenoulis et al. 2010b;
Figure 3). The diarrhea (or even the stool with normal
consistency in infected but asymptomatic cats) is often
reported to be extremely malodorous. The duration of
the diarrhea can range from days to years (Gookin et
al. 2001, Foster et al. 2004, Tolbert and Gookin 2009,
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Figure 3. Typical appearance of a fecal sample from a cat with 7.
foetus infection. The feces are poorly formed and may or may not
contain mucus or blood.

Xenoulis et al. 2010b). Due to the fact that many cats
acquire the infection in catteries or pet shops, many
owners report clinical signs since adaption or shortly
after (Xenoulis et al. 2010b). In cats with severe
chronic diarrhea, the anal region can become
edematous and painful and incontinence might be
present (Tolbert and Gookin 2009). Tenesmus may,
also, be seen. Typically, the overall health of the
infected cat is not affected. Other clinical signs such as
anorexia, depression, vomiting, weight loss and fever
may occur in some cats but are not very common
(Xenoulis et al. 2010b; Figure 4). When such signs are
present, they are more likely to be the result of
concurrent diseases rather than the intestinal 7. foetus
infection (Xenoulis et al. 2010b).

If left untreated, 7. foetus-associated diarrhea
often persists intermittently for several months, years
or even for the rest of the animal’s life (Foster et al.
2004, Tolbert and Gookin 2009, Xenoulis et al. 2010b).
While in most cats diarrhea usually resolves
spontaneously at some point, this might take several
months or years, and these cats will often experience
recurrent bouts of diarrhea after being exposed to
stress (e.g., surgery, travel, adaption of a new animal,

Clinical sign Percentage of cats

Diarrhea 98,1
Anorexia 27,2
Depression 235
Weight loss/ failure to gain 19,8
Vomiting 19,4
Fecal incontinence 14,9
Hyperthermia 13,8
Abdominal pain 8,9
Increased appetite 2,9

Figure 4. Clinical signs and their frequencies in 104 cats with
intestinal 7. foetus infection. Based on data from: Xenoulis et al.
Intestinal 7. foetus infection in cats: a retrospective study of 104
cases. 28" Annual ACVIM Forum, J Vet Intern Med 2010;24:750.

diet change). The majority of untreated cats usually
remains infected even after clinical resolution of
diarrhea and can transmit the parasite to healthy cats
(Foster et al. 2004, Tolbert and Gookin 2009).

WHICH CATS SHOULD BE TESTED?

Ideally, every cat with diarrhea (especially with
large bowel diarrhea) should be tested for 7. foetus
infection. Young cats and cats from multi-cat
environments with diarrhea seem to be at increased
risk and testing is highly recommended in these cases.
Similarly, cats with an incomplete response to standard
antibiotic treatment (e.g., tylosin or metronidazole) or
with a relapse after discontinuation of medication are
highly suspect for a T foetus infection. Furthermore,
cats that are unresponsive to treatment for suspected
Giardia spp. infection should be tested for 7. foetus
infection, as the two parasites often coexist and are
often confused on routine fecal smear evaluation.

DIAGNOSIS

The diagnosis of T. foetus infection can be made
with the following three methods: a) direct fecal smear
examination, b) fecal culture, and c) PCR analysis of
fecal material. Diagnosis can, also, be made by
histopathological examination of colonic biopsies, but
due to its invasiveness, this method is not routinely
used. None of the tests mentioned above is 100%
sensitive and specific for 7. foetus. Thus, combinations
of these tests are usually indicated. T. foetus does not
have a cyst stage and, therefore, fecal flotation and
sedimentation techniques are rarely useful for the
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Figure 5. Five T. foetus
organisms in a fecal
smear from an infected
cat. Note the single
nucleus and the
undulating membrane of
each microorganism.
The anterior flagella are
also visible. (Diff-Quick;
magnification: 400x;
Photo courtesy of Dr.
Jody Gookin, North
Carolina State
University)

diagnosis of T. foetus infection.

Direct fecal smear examination

Direct examination of fecal smears should be
performed in every cat with diarrhea, not only to look
for T. foetus trophozoites but, also, for other infectious
agents (e.g., Giardia spp.). It is crucial that multiple
fecal smears are examined because this significantly
increases the sensitivity of the method (Gookin et al.
2004, Tolbert and Gookin 2009). It is, also, important
to use freshly voided fecal samples (less than 6 hours
old and ideally less than 2 hours old) or samples
collected directly from the rectum (preferably using
the saline flash method) in order to ensure survival of
the microorganism (Hale et al. 2009, Tolbert and
Gookin 2009). This is important because motility of the
trophozoites of the microorganism facilitates its
identification. Not freshly voided, dried-out, refri-
gerated or frozen feces do not contain live 7. foetus
organisms and complicate diagnosis. In addition,
diarrheic feces that contain mucus or blood should be
preferred because T. foetus microorganisms are more
likely to be found in these samples. Some authors, also,
recommend discontinuation of antibiotics a few days
before sampling (Tolbert and Gookin 2009). A small
amount of fresh feces is placed on a microscope slide,
mixed with a drop of saline (0.9%), covered with a

coverslip and examined under a light microscope.
Smears must be rather thin to ensure that the parasites
are visible. After the slide has been checked for motile
trophozoites, Lugol, methylene blue or Diff-Quick
staining may be used to facilitate morphological
identification of the microorganism.

T. foetus trophozoites are characterized by rapid
forward motion and can be seen at magnifications of
at least 100x, although their structural characteristics
are better seen at 400x (Tolbert and Gookin 2009). 7.
foetus can be easily confused with Giardia spp. because
they both have similar size. The two microorganisms
can be differentiated based on their structural
differences (e.g., in contrast to Giardia spp., T. foetus
has a single nucleus and an undulating membrane) and
the characteristic rapid forward motion of 7. foetus
(Figure 5). However, experience and appropriate
equipment is required for accurate differentiation. 7.
foetus might, also, be difficult to distinguish from the
non-pathogenic Pentatrichomonas hominis (P. homi-
nis), which is considered to be part of the normal
microbiota in many animals (Tolbert and Gookin
2009). This means that, in the case of the identification
of a microorganism that looks like 7. foetus, one cannot
be 100% confident that this is what it is, only based on
the microscopic appearance. The main limitation of
direct fecal smear examination is its low sensitivity,
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Figure 6. A pouch used for feline T. foetus culture. (Photo courtesy
of Dr. Mike Willard, Texas A&M University).

which, in one study, was reported to be as low as 14%
(Gookin et al. 2004). Therefore, it is important to note
that a negative fecal smear examination result (even
when multiple smears are examined) does not exclude
the infection. Examination of multiple fecal smears is
thought to increase the sensitivity of the method.

Culture

T. foetus can be cultured in-house (i.e., there is no
need to send samples to a laboratory) using the
commercially available culture system “In PouchTF”
(Biomed Diagnostics, Inc, White City, Oregon, USA);
Gookin et al. 2003, Tolbert and Gookin 2009; Figure
6). Pouches should be inoculated with less than 0.1 g
of freshly voided feces (less than 2 hours old) and then
incubated in the dark at 25°C for up to 12 days or at
37°C for 2 days. Incubation at 25°Cis preferred by the
author because overgrowth seems to be less common.
Overgrowth will lead to death of the microorganisms
and make their identification difficult or impossible.
Pouches incubated at 25°C need to be evaluated under
a light microscope every other day for the presence of

Figure 7. A single T. foetus organism from a culture as seen under
the microscope. (magnification: 200x).

T. foetus trophozoites in order to avoid overgrowth
(Figure 7). Results are usually obtained between 1 and
12 days of setting up a pouch. The growth of Giardia
spp. and P. hominis is not supported by the culture
media and, therefore, a positive culture is highly
suggestive of 7. foetus infection. Fecal culture is more
sensitive than direct fecal smear examination (sensi-
tivity of about 50% if performed correctly), but it might
be negative if only small numbers of 7. foetus tropho-
zoites are present in the feces or if it is not performed
correctly (Gookin et al. 2004, Tolbert and Gookin
2009). Limitations of culture include its suboptimal
sensitivity, difficulties in interpretation of results, the
necessity of using freshly voided feces and the fact that
results might not be available for up to 12 days.

Polymerase chain reaction (PCR)

T. foetus DNA can be amplified from feline fecal
samples by PCR (Gookin et al. 2002, Stauffer et al.
2008). PCR has been shown to be the most sensitive
method for detecting 7. foetus in fecal samples and it
is ideally suited for direct diagnosis of 7. foetus
infection (Gookin et al. 2004, Tolbert and Gookin
2009). Advantages of PCR testing compared to culture
include a higher sensitivity and easier handling and
storing of samples because DNA is relatively stable
under various temperature conditions. Fecal samples
can be stored and sent frozen to the laboratory for
PCR testing. Only a small number of veterinary
diagnostic laboratories in Europe (e.g., United King-
dom) and the United States offer the specialized PCR
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assay for T. foetus infection in cats. However, these
laboratories accept samples from almost anywhere in
the world. Unfortunately, the PCR assay for feline 7.
foetus is currently not available in Greece.

Practical diagnosis of feline 7. foetus infection in
Greece

Due to limited availability of some of the methods
described above, the most practical method for the
diagnosis of feline 7. foetus infection in Greece is
definitely the direct fecal smear examination. Under-
standing of the limitations of this method (i.e., the fact
that negative results do not exclude the disease and
that positive results should be interpreted with caution
because of the similarity of T. foetus with Giardia spp
and P. hominis) is crucial for the avoidance of false
negative and false positive diagnoses. Use of the
culture system In PouchTF would add substantially to
the diagnostic effort and this culture system can be
purchased online. Repeated testing using freshly
voided diarrheic fecal samples will increase the
sensitivity of both methods. Discontinuation of
antibiotics might, also, be necessary. In severe cases, in
which the previous two methods are not diagnostic, a
fecal sample can be sent to one of the laboratories that
perform PCR analysis for 7. foetus.

TREATMENT

As mentioned previously, T. foetus-associated
diarrhea often persists for several months or years if
left untreated. Although spontaneous resolution of
clinical signs may occur, this might take several months
and these cats will often experience recurrent bouts of
diarrhea after being exposed to stress. In addition,
most untreated cats remain infected and can transmit
the parasite to healthy cats. Therefore, treatment of T
foetus-associated diarrhea is highly recommended.

T. foetus-associated diarrhea in cats does not
usually respond to most antibiotics and antiparasitic
agents currently available, such as metronidazole,
tylosin, erythromycin, enrofloxacin, amoxicillin, clyn-
damycin, fenbendazole, aldendazole and others
(Kather et al. 2007, Gookin et al. 2007, Tolbert and
Gookin 2009). Temporary improvement may be seen
initially with the use of these drugs, but the clinical
signs almost always relapse after discontinuation of
treatment. Currently, the only drug that has been
shown to be effective against 7. foetus infection in cats
both in vitro and in vivo is ronidazole (Gookin et al.

2006, Levine et al. 2011). This drug is a 5-nitroimi-
dazole (it belongs to the same group as metronidazole)
and might be potentially carcinogenic. Therefore,
human contact should be avoided (e.g., use of gloves
when handling the drug or feces from cats treated with
this drug).

In most countries, ronidazole is not approved for
use in companion animals and it is rarely used in other
animal species. Therefore, obtaining ronidazole for use
in cats can represent a challenge for the small animal
clinician. Powders containing ronidazole might be
available in some countries and they are typically
intended to treat trichomoniasis in pigeons, but due to
the extreme bitterness of ronidazole, it is almost
impossible to administer sufficient quantities of these
formulations to cats. The safer, most accurate and
currently recommended method of administering
ronidazole to cats is to use 100% pure chemical grade
ronidazole in capsule form obtained from specific
pharmacies. To the author’s knowledge, such roni-
dazole formulations are not legally available in Greece.
Therefore, ronidazole for treatment of 7. foetus-
associated diarrhea in cats could be purchased from
reputable pharmacies in Europe (typically from the
UK) after obtaining signed informed owner consent.

The most commonly used treatment protocol of
ronidazole for the treatment of 7. foetus-associated
diarrhea in cats is 30 mg/kg by mouth once daily for 14
days (Gookin et al. 2006, Tolbert and Gookin 2009). In
some cases, clinical signs may relapse after discon-
tinuation of treatment, but they usually resolve after an
additional treatment cycle. Neurological signs (e.g.,
depression, ataxia, weakness) might be seen in a small
number of cats treated with ronidazole (especially if
higher doses are used), but they usually resolve after
discontinuation of the drug (Rosado et al. 2007). Due
to this potentially serious side effect, treatment with
ronidazole should be reserved only for those cats that
show clinical signs and have well-confirmed 7. foetus
infection and these cats should be closely monitored
during treatment with ronidazole. For the same reason,
therapeutic trials in cats with unconfirmed 7. foetus
infections are not recommended.

Typically, T. foetus-infected cats treated with
ronidazole show some improvement of the clinical
signs during the course of treatment. However, both in
vivo and in vitro resistance of feline T. foetus isolates to
ronidazole has been shown and, therefore, some cats
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might not respond to ronidazole treatment (Gookin et
al. 2010). The response to treatment should ideally be
based on PCR testing 1-2 weeks after completion of
the treatment. Although a negative PCR result does
not definitively exclude the infection, other causes of
diarrhea should be considered in cats with a negative
PCR result and persistence of the clinical sings.
Alternatively, culture or direct fecal smear exami-
nation can be used, but it must be kept in mind that
these tests are even less sensitive and negative results
do not confirm parasitological cure. It should be noted
that, because even asymptomatic cats may be infected,
re-infection of treated cats is possible and sometimes
difficult to prevent in multi-cat households. Finally,
because co-infections with other parasites are relatively
common (especially with Giardia spp.), identification
and appropriate treatment of the coexisting parasitic
infections are crucial.

Ronidazole should not be used in cats that are
systemically severely ill, in very young kittens (<12

weeks of age) and in pregnant or nursing queens,
because the safety of ronidazole in these groups of cats
is questionable.

ZOONOTIC POTENTIAL

Several trichomonad species, both pathogenic and
non-pathogenic, have been found in humans
(Duboucher et al. 2006). However, only two reports of
T. foetus infection in human beings exist in the
literature. The first reported case was a case of T.
foetus-associated meningoencephalitis in a recipient of
allogeneic peripheral blood stem cell transplantation
(Okamoto et al. 1998). In the other case, T. foetus-like
organisms were identified in the bronchoalveolar
lavage sample of a patient with AIDS (Duboucher et
al. 2006). Infection of healthy humans by 7. foetus has
not been reported, but it cannot be excluded.
Therefore, people handling cats infected with T. foetus
should take measures to prevent possible transmission
of the microorganism. i
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