OPEN

Short Communication REPORTS

Journal of Feline Medicine and Surgery Open

Risk factors associated with cat gghA .
- - " - e Author(s) 2021
parasites in a feline medical center

Article reuse guidelines:
sagepub.com/journals-permissions

DOI: 10.1177/20551169211033183
journals.sagepub.com/home/jfmsopenreports

This paper was handled and processed
by the American Editorial Office (AAFP)
for publication in JFMS Open Reports

» ©SAGE

Tamara Libertad Iturbe Cossio'",

Azucena Danae Montes Luna''®’, Magdalena Ruiz Mejia2
Ariadna Flores Ortega3'”, Rafel Heredia Cardenas?

and Camilo Romero Nunhez?

Abstract

Objectives The present study was carried out to evaluate the risk factors for and presence of intestinal parasites in
cats at the feline hospital ‘CEME Gatos’, Mexico City.

Methods In total, 528 fecal samples from domestic cats were collected and analyzed in order to diagnose
enteroparasites.

Results The parasite with the highest prevalence was Giardia species (21.97%), followed by Cryptosporidium
species (7%), Toxocara cati (6.45%), Cystoisospora species (5.11%) and Dipylidium caninum (0.76%). One
hundred and twenty-one cats (55.50%) were infected with a single parasite, 80 (36.69%) were infected with
two and 17 (14.04%) were infected with three parasites. The results of the prevalence study showed that a
liquid consistency of feces was associated with the presence of Giardia species, whereas age <7 months and
mucus in the stool were factors associated with the prevalence of Cystoisospora species. Regarding T cati,
the associated risk factors were age <7 months, being male, contact with other animal species and access
to the outdoors. The last factor was strongly associated with the presence of T cati (eight times more likely) in
outdoor cats’ feces. Brushing frequency was also an associated factor: T cati was present in cats that were
never brushed. The results of the analysis of cats infected with D caninum showed that interaction with other
species was a risk factor for infection.

Conclusions and relevance Age <7 months, mucus in feces, living with other animal species, outdoor access and
frequency of brushing are risk factors for the presence of parasites.
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of Dipylidium caninum infection in humans is low, due to
their play habits and proximity to domestic cats, D cani-
num can affect infants and young children.! Another para-
site of public health importance is Cryptosporidium species;

Introduction

Domestic cats (Felis catus) have become a popular pet
worldwide,! and despite the numerous advantages of hav-
ing a pet, the close contact between pet cats and humans
can pose a risk, as cats are definitive hosts for a large num-
ber of parasites, some of which cause important zoonoses.?

'CEME GATOS, Medical Center for Cats, Mexico City, Mexico

For example, Toxocara species have been identified as the
cause of a parasitic zoonosis of global public health rele-
vance associated with eye ailments and cognitive delays in
children.? Additionally, Giardia species in cats have a
zoonotic potential because cats can harbor zoonotic geno-
types (assemblages A and B).> However, although the risk
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diarrhea is the main clinical sign of cryptosporidiosis.
Humans can acquire this pathogen through contact with
infected animals, or via the consumption of contaminated
food or water.* Cystoisospora species are a protozoan para-
site of the coccidia group; they are strictly host-specific and
have a worldwide distribution.> This parasite does not
cause zoonotic problems, as cats are definitive hosts of
Cystoisospora species. However, diagnosis is important as
infection produces watery diarrhea (sometimes accompa-
nied by blood), vomiting, anorexia and dehydration. It can
cause death in immunosuppressed cats and puppies.®”
Therefore, the objective of this study was to analyze the
risk factors and presence of intestinal parasites in cats that
attended medical examinations at the feline hospital
‘CEME Gatos” in Mexico City, Mexico.

Materials and methods

In this study, we included 528 fecal samples from domes-
tic cats attending medical examinations. These were ana-
lyzed using four specific techniques to detect protozoa,
nematodes, trematodes and cestodes. Feline sex, age, hab-
its, origin, characteristics of the feces and frequency of
hair brushing were considered as explanatory variables.
All the owners who agreed to participate signed an
informed consent form. Additionally, as part of the study,
cat owners answered a questionnaire about epidemiologi-
cal data and risk factors for the presence of parasites.

The fecal samples were collected in polyethylene bags
directly from the litter box and subsequently processed in
the laboratory of the Medical Center for Cats (‘Centro
Médico para Gatos’), in Mexico City. Additionally, for the
Graham test, the samples were collected from the peria-
nal area of the patients using adhesive tape. A total of 6g
of feces were collected. Fecal matter from each individual
was divided into samples to be used in different tests.
Three grams of feces were processed using the following
techniques: direct wet mount for the detection of Giardia
species; Faust centrifugal flotation for the detection of
nematodes and protozoa; Scotch tape or Graham's test
for the detection of cestodes; and the Kinyoun stain tech-
nique for the detection of Cryptosporidium species. All
fecal samples were analyzed individually by the direct
wet mount technique with and without staining (Lugol).>-
10 When performing a Graham’s test, we used adhesive
tape (Scotch tape) to collect the samples from the perianal
area of the cat.!! When performing the Faust centrifugal
flotation technique (also known as zinc sulfate flotation
technique), we emulsified 1g of feces in water and fil-
tered the emulsion to remove fecal debris. Next, we cen-
trifuged the filtrate to obtain a sediment, which was
suspended in 4ml of ZnSO, solution (1:200 dilution). The
suspension was allowed to settle for 30 mins. A coverslip
was placed on top of the tube to collect the eggs/larvae,
which were transferred to a glass slide for microscopic
examination.!? The samples were also analyzed with the
modified Kinyoun acid-fast stain for the detection of

oocysts of Cryptosporidium species.!> The fecal samples
were carefully examined in an optical binocular bright
field microscope at X4, X 10, X40 and X 100 magnifica-
tions. The observation was made field by field in each
slide. The samples were classified as positive when at
least one parasitic form was observed. Any parasitic
stage was identified using the previously described mor-
phologic characteristics.™

Statistical analysis

The explanatory variables considered were age
(<7 months old, 7.1-13 months old, >13.1 months old),
sex (female/male), interaction with other cats (yes/no),
interaction with other animal species (yes/no), outdoor
access (yes/no), brushing frequency (daily, weekly,
monthly, never), cat’s origin (shelter vs breeder), hair type
(long vs short) and cat size (small, medium or large). Some
characteristics of the stool samples were also considered as
explanatory variables: color (yellow, brown, dark brown
and green), consistency (liquid, firm, hard and dry) and
the presence of mucus, blood and macroscopic parasites
such as nematodes or proglottids of cestodes. The varia-
bles of this study were categorical; therefore, they were
analyzed using non-parametric tests. A 2 test was per-
formed to determine the association between each variable
and the presence of each parasitic taxon, using an odds
ratio of =1 and an alpha of P <0.05 to determine the risk
factor for the presence of gastrointestinal (GI) parasites in
feline feces. Statistical software (JMP 8.0) was used for the
analysis.

Results

In total, 528 cat feces samples were analyzed (271 from
females and 257 males). Cats were aged from 1 month to
18 years old; the average age was 3.5years. The preva-
lence of gastroenteric parasites was 41.29% (218 positive
and 310 negative). Giardia species were the parasite with
the greatest prevalence, followed by Cryptosporidium
species, Toxocara cati, Cystoisospora species and D cani-
num (Table 1). In total, 121 of the infected cats (55.50%)
had a single parasite infection, 80 (36.69%) had two-
parasite infections and 17 (14.04%) had three-parasite
infections. The parasite combinations most frequently
found in the samples were Giardia species/Cystoisospora

Table 1 Prevalence of parasites in domestic cats

Parasite Positive cats (n =528)
Cryptosporidium species 37 (7.00)
Cystoisospora species 27 (5.11)

Dipylidium caninum 4 (0.76)

Giardia species 116 (21.97)

Toxocara cati 34 (6.45)

Total positive 218 (41.29)

Number of parasites detected 310 (58.71)

Data are n (%)
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Table 2 Prevalence of and risk factors for Giardia species in cats

Data are n (%) unless otherwise indicated
OR = odds ratio; Cl = confidence interval

species or Giardia species/Cryptosporidium species, fol- the prevalence of Giardia species. Liquid consistency of
lowed by Giardia species/T cati and T cati/D caninum. feces was a factor associated with the presence of Giardia

We analyzed the association between the presence of species (x2=40.71, P <0.0001). The presence of other par-
GI parasites and risk factors. Table 2 shows the results for  asites in the feces was not associated with Giardia species.
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Table 3 Prevalence of and risk factors for Cystoisospora species in cats

Data are n (%) unless otherwised indicated
OR = odds ratio; Cl = confidence interval

Table 3 shows the results of association between Cystoisospora species (y?=14.68, P =0.0006). Mucus in
Cystoisospora species and risk factors. Age <7months the stool was also associated with the presence of
was a factor associated with the prevalence of Cystoisospora species.
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Table 4 Prevalence of and risk factors for Cryptosporidium species in cats

Data are n (%) unless otherwise indicated
OR = odds ratio; Cl = confidence interval

Brushing frequency was associated with the preva-
lence of Cryptosporidium species (x?>=11.56, P=0.009)
(Table 4).

Table 5 shows the risk factors associated with T cati
infection in cats. Age <7 months was a factor associated

with the prevalence of T cati (x?>=35.37, P=<0.0001).
Sex was a risk factor: males were more prone to infection
(x2=5.39 [P=0.02]; odds ratio [OR] 0.41 [P=0.02]).
Contact with other animals was strongly associated with
parasite prevalence (x?>=17.54 [P <0.0001]; OR 4.12 [P




Journal of Feline Medicine and Surgery Open Reports

Table 5 Prevalence of and risk factors for Toxocara species in cats

Data are n (%) unless otherwise stated
OR = odds ratio; Cl = confidence interval

lack of brushing was associated with the prevalence of T
cati (x?=23.40; P <0.0001).

Table 6 shows the results of the analysis performed on
cats infected with D caninum. Interaction with other

<0.0001]). Outdoor access was also a risk factor: cats
with access to the outdoors were eight times more likely
to be infected with T cati (y2=41.06 [P <0.0001]; OR 7.98
[P <0.0001]). Brushing frequency was also a risk factor;
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Table 6 Prevalence of and risk factors for Dipylidium caninum species in cats

Data are n (%) unless otherwise stated
OR = odds ratio; Cl = confidence interval

animal species was associated with infection (y2=5.17
[P=0.02]; OR 0.11 [P = 0.02]).

Discussion
Overall, the prevalence of gastroenteric parasites was
41.29%. In this study, the parasite with the highest preva-

lence was Giardia species followed by Crypto-
sporidium species, T cati, Cystoisospora species and D cani-
num. These results coincide with the results of a similar
scope study conducted in Poland,>'¢ which showed that
Giardia species are the most common parasites in cats.
Nevertheless, our results differ from the results of Little
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et al,’” which indicated that T cati is the most common
parasite (found in up to 40% of the total study popula-
tion). Other studies argue that Giardia species are the
most common parasite detected in cat and dog popula-
tions, followed by a significant prevalence of ascarid,
hookworm and tapeworm infections.

The results of our study on parasitic infection and
associated risk factors showed that liquid feces were
associated with the presence of Giardia species. This is
an indicator mentioned by other researchers. For exam-
ple, Gruffydd et al’” stated that diarrhea or liquid stools,
along with mucus/blood, are the main clinical signs to
diagnose giardiasis.

Finding mucus in the stool was also associated with
the presence of Cystoisospora species. Schuster et al,®
reported a higher prevalence of this parasite in young
cats vs adult cats and age as the only factors associated
with prevalence. Unlike Schuster et al® our results
show that the prevalence of Cryptosporidium species in
young cats was associated with infrequent brushing
(less than once a month) and not only with age; this
might be because at a young age the kitten does not
frequently groom and has an immature immune sys-
tem. Cystoisospora species infections can also occur via
ingestion of sporulated oocysts present in the environ-
ment and can occur at any age and in different parasite
life stages, including residual infection or infections in
clowders of cats.!92!

Regarding the presence of T cati, we found that age
(<7months) is associated with infection. This is in con-
trast with Szwabe and Btaszkowska,?> who reported
more infections in cats older than 12months of age
(17.7%) than in animals aged <12months (10.3%).
Contact with other animals was strongly associated
with the presence of parasites. Access to the outdoors
was highly associated with the presence of parasites;
this could be related to the predatory lifestyle of cats
with access to the outdoors and their consumption of
rodents and birds, which can act as transporters of
T cati.?%2* Brushing frequency was also associated with
T cati. There was a high prevalence of T cati in cats that
were never brushed. This result is similar to that
reported by Keegan and Holland.?> Keegan and
Holland’s study showed an association between the
cat’s lack of grooming and the presence of T cati eggs.

Our study showed that interaction with other spe-
cies was a risk factor for infection with D caninum. It
has recently been reported that the Dipylidium species
found in dogs and cats are probably different, suggest-
ing that cats could be infected by parasite species affect-
ing dogs.?

Conclusions
In domestic cats, age, mucus in feces, living with other
species, outdoor access and brushing frequency are risk

factors for the presence of parasites such as Giardia spe-
cies, Cryptosporidium species, T cati, Cystoisospora species
and D caninum.
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