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Abstract

Domestic cats (Felis catus) are ubiquitous companion animals that provide substantial psy-
chological and social benefits to children and adults alike, but they also serve as reservoirs
and vectors for a wide range of zoonotic pathogens. Close physical contact between cats
and children, frequent use of shared environments such as homes, playgrounds, and
sandboxes, and still-developing hygiene behaviours increase opportunities for exposure
to protozoa, helminths, bacteria, fungi, and ectoparasite-borne agents. This review syn-
thesizes current evidence on key feline-associated zoonoses of pediatric concern—includ-
ing Toxoplasma gondii, Toxocara cati, Ancylostoma spp., Dipylidium caninum, Bartonella hen-
selae, Salmonella enterica, Campylobacter jejuni, Pasteurella multocida, Microsporum canis,
flea-borne Rickettsia species, and rabies—with emphasis on transmission routes, clinical
manifestations, and risk modifiers in children, pregnant women, and immunocompro-
mised individuals. Within a One Health framework, we also summarize global publica-
tion trends on feline zoonoses, discuss how urban cat ecology and management (including
free-ranging cats in child-frequented environments) may shape pediatric risk, and outline
practical prevention strategies centred on hygiene, veterinary care, and targeted educa-
tion for caregivers and children.
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1. Introduction

Domestic cats (Felis catus) occupy a central role in human households and communi-
ties, providing companionship, affection, and emotional support that can alleviate stress

and enhance subjective well-being [1]. This attachment often extends beyond privately
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interfaces among humans, wildlife, and the environment, facilitating pathogen transmis-
sion [5]. Children, pregnant women, and immunocompromised individuals are at partic-
ular risk because of biological susceptibility and behavioral exposure patterns [6,7].

Understanding of cat-associated pathogens is a relatively recent development within
zoonotic disease research [8-10]. Early work in the 1970s and 1980s was limited to spo-
radic case reports and small surveys on conditions such as leptospirosis and toxoplasmo-
sis, offering only fragmentary insight into the role of domestic cats [11,12]. The 1990s
marked a turning point with the rise of molecular epidemiology, including genotyping of
Toxoplasma gondii and formal identification of Bartonella henselae as the etiologic agent of
cat scratch disease, which collectively reframed cats as important reservoirs rather than
incidental hosts [13].

From 2000 onward, the field matured rapidly. Systematic reviews, global prevalence
studies, and meta-analyses on parasites such as Toxocara and Leptospira and on vec-
tor-borne agents in cats began to consolidate scattered primary studies [14]. Between 2020
and 2024, research activity reached an unprecedented peak—approximately 3000 publi-
cations over five years—driven by pandemic-associated One Health initiatives, height-
ened interest in SARS-CoV-2 and avian influenza in cats, and multi-pathogen surveillance
of urban stray populations ([15-18] Table 1).

These historical and bibliometric trends highlight that domestic cats are now recog-
nized as key actors in zoonotic disease systems, rather than peripheral companions. This
shift has occurred in parallel with the wider adoption of the One Health concept, which
emphasizes that human health, animal health, and environmental conditions are tightly
interconnected. The present review builds on this perspective to examine how cat-associ-
ated pathogens specifically affect children and other vulnerable groups living in increas-
ingly urbanized, cat-rich environments.

In this review, the focus is on children, pregnant women, and immunocompromised
individuals because these groups either experience higher exposure to cats or face more
severe outcomes once infected. Children have frequent close contact with pets, use
ground-level environments such as sandboxes and playgrounds, and have developing
hygiene behaviors that increase their risk of ingesting or contacting infectious stages.
Pregnant women and immunocompromised patients, by contrast, are vulnerable to se-
vere sequelae such as congenital toxoplasmosis, disseminated bartonellosis, or fulminant
bacterial and fungal infections, even when exposure doses are low. The objectives of this
review are threefold: (i) to synthesize scattered evidence on major cat-associated zoonoses
that are most relevant for these vulnerable groups; (ii) to interpret these risks in a One
Health framework that links human behavior, cat ecology (owned versus free-ranging),
and environmental contamination; and (iii) to identify key research and policy gaps, in-
cluding the scarcity of age-stratified incidence data by exposure route, the limited evalu-
ation of cat-management interventions on human infection endpoints, and the lack of in-
tegrated human-animal-environment surveillance, in order to guide future work aimed
at protecting vulnerable groups while enabling sustainable human-—cat coexistence [9-24].

2. Methods

This narrative review was conducted following core principles of the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses (PRISMA) framework for sys-
tematic reviews, adapted to the broad, multidisciplinary scope of feline zoonoses and
child health (Figure 1). Web of Science Core Collection, Scopus, and PubMed/MEDLINE
were searched for peer-reviewed articles published between 1975 and 2025 using combi-
nations of the terms “feral OR domestic cat” OR “Felis catus” AND “zoonotic OR pathogen
OR infection OR disease OR parasite OR bacteria OR virus OR fungus OR fungal” to-
gether with names of major cat-associated pathogens (e.g., Toxoplasma gondii, Toxocara cati,
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Ancylostoma spp., Dipylidium caninum, Bartonella henselae, Salmonella enterica, Campylobacter
jejuni, Pasteurella multocida, Microsporum canis, Rickettsia felis, “rabies”). Titles and abstracts
were screened for relevance to zoonotic risk, with particular emphasis on children, preg-
nant women, and immunocompromised populations; non-English articles and case re-
ports without clear relevance to cats or human outcomes were excluded. Reference lists
of key reviews were hand-searched to identify additional studies and grey literature
sources relevant to public health, veterinary medicine, and One Health. Because the goal
was to provide an integrative overview rather than a quantitative meta-analysis, formal
risk-of-bias scoring was not applied; instead, large epidemiological studies, systematic re-
views, and meta-analyses were used when available. Because robust pathogen-specific
meta-analyses already exist for several of these agents (e.g., Toxocara seroprevalence, Bar-
tonella in cats), primary data were not re-analyzed; instead, key quantitative estimates
from those studies were summarized.

PRISMA Flow Diagram for Identification and Selection of Studies

Feline zoonoses and child health: a narrative review (1975-2025)

—
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Ancylostoma spp. OR Dipylidium caninum OR Bartonelia henselae OR Salmonella enterica OR Campylobacter
Jjejuni OR Pasteurella multocida OR Microsporum canis OR Rickettsia felis OR “rabies”).

Figure 1. PRISMA flow diagram summarizing the identification, screening, eligibility, and inclusion

of studies for this narrative review of zoonotic pathogens associated with domestic cats and their
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impact on children, showing the number of records retrieved from each database, records excluded

at each stage, and the final set of articles included in the synthesis.

Understanding of cat-associated pathogens is a relatively recent development within
zoonotic disease research, emerging alongside broader concern over cross-species patho-
gen flow and the need for consistent surveillance in high-density urban cat populations
[25,26]. Early work in the 1970s and 1980s was limited to sporadic case reports on condi-
tions such as leptospirosis and toxoplasmosis, offering only fragmentary insight into fe-
line zoonotic roles [6]. The 1990s marked a turning point with the rise of molecular epide-
miology, including genotyping of Toxoplasma gondii and formal identification of Bartonella
henselae as the etiologic agent of cat scratch disease, which collectively reframed cats as
important reservoirs rather than incidental hosts [27]. From 2000 onward, the field ma-
tured rapidly, with systematic reviews and global meta-analyses consolidating scattered
primary studies into a coherent understanding of feline zoonoses and their public health
implications [28,29]. Between 2020 and 2024, research activity reached an unprecedented
peak, approximately 3000 publications over five years, driven by pandemic-associated
One Health initiatives, heightened interest in SARS-CoV-2 and other cross-species trans-
mission events, and large-scale meta-analyses of vector-borne pathogens in cats (Table 1)
[26,30].

The estimated number of publications per pentade was derived by sampling multiple
scholarly search engines and databases to approximate temporal trends across disciplines.
Specifically, multidisciplinary bibliographic databases such as Web of Science Core Col-
lection, Scopus, and PubMed/MEDLINE were queried using combinations of terms in-

% 114

cluding “feral/domestic cat*” or “Felis catus” together with “zoonotic*,” “pathogen*,”

” o

“parasite,” “bacteria,
e.g., Toxoplasma gondii, Bartonella henselae, and Toxocara cati), with results restricted to each
g P 8

virus,” “fungal,” and the names of major cat-associated pathogens

five-year period. These database outputs were then cross-checked against Google Scholar
to capture additional veterinary, ecological, and grey-literature sources not fully indexed
in the primary databases, again using time-bounded searches by pentade. Finally, trends
were spot-checked against selected journal and publisher platforms with strong coverage
in infectious diseases, veterinary medicine, and One Health (e.g., MDP], Elsevier, Springer
Nature) to confirm that the overall trajectory, rather than exact counts, was consistent
across indexers.

Table 1. Estimated number of publications on zoonotic pathogens in domestic and free-ranging
cats by five-year period (1975-2024), illustrating the rapid expansion of feline zoonosis research
and the recent acceleration associated with One Health and pandemic-related cross-species stud-

ies.

Pentade Estimated Publications Key Themes
1975-1979 <10 Early disease reports
1980-1984 ~30 Toxoplasma, Campylobacter, Bartonella
1990-1994 ~100 Epidemiology and zoonotic recognition
20002004 ~250 Global reviews and diagnostics
20102014 ~450 Urban ecology and One Health
2020-2024 ~3000 Pandemic-era multi-pathogen research
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3. Major Zoonotic Pathogens Associated with Domestic Cats

Domestic and free-ranging cats can harbor numerous infectious agents, but not all

are equally relevant to human health. In this review the term “major zoonotic pathogens”
is used for those agents that meet three criteria: (i) there is clear evidence that cats act as

reservoirs, amplifying hosts, or direct sources of human infection; (ii) they cause clinically
significant disease in children, pregnant women, or immunocompromised individuals;
and (iii) there is sufficient epidemiological information (prevalence, incidence, or burden
estimates) to support meaningful synthesis (Table 2). Non-zoonotic feline pathogens (e.g.,
FIV, FeLV, feline panleukopenia virus) are mentioned briefly only where their immuno-

suppressive effects may indirectly increase zoonotic risk, but they are not treated as pri-
mary outcomes. Domestic and free-ranging cats can harbor several zoonotic agents sim-
ultaneously, and molecular studies increasingly report co-infections, particularly in
high-density urban colonies [31-33]. The main pathogen categories of concern are proto-
zoan and helminth parasites, bacteria, viruses, fungi, and ectoparasites that act as vectors

for these agents [34,35].

Table 2. Major zoonotic pathogens associated with domestic cats, with emphasis on children and

other vulnerable groups.

Main Human Syn-  Key Transmission Route(s) Particular Relevance for Children/Vulner-Key Refer-

Pathogen/Grou
8 P dromes from Cats able Groups ences
. Ingestion of oocysts from Severe congenital disease in infants of
Congenital toxoplasmo- . . . .
.. . . cat-contaminated soil, sand- mothers infected during pregnancy; severe
Toxoplasma gondii  sis, encephalitis in im- . . .. . [24,27-29]
. boxes, litter, food, or water;  CNS disease in immunocompromised
munocompromised
undercooked meat hosts
Ingestion of embryonated Disproportionate burden in young children
. Visceral and ocular larva y, .p P Y .g
Toxocara cati mierans eggs from contaminated using sandboxes/playgrounds; risk of per- [25,30-32]
& soil, sand, or surfaces manent visual loss
. Skin penetration by infective . . . .
Cutaneous larva mi- . . Common in children playing barefoot; in-
Ancylostoma spp. larvae in contaminated . . . [36]
grans . tense pruritus and secondary infections
sand/soil
s . Mild GI symptoms, anal Ingestion of infected fleas Mostly affects young children; highlights
Dipylidium caninum Y p & ye young g [37,38]
pruritus from cats importance of flea control
Cat scratch disease, ba- Scratches, bites, contamina-  Highest CSD incidence in children 5-9
Bartonella henselae  cillary angiomatosis (im- tion of broken skin with flea years; severe disseminated disease in im-  [39,40]
munocompromised) feces munocompromised
Salmonella enterica, ~Gastroenteritis, invasive Fecal contamination of envi- Children particularly susceptible to dehy-
Campylobacter jejuni, infections, pregnancy = ronment, hands, or food; dration and complications; pregnancy risk  [41,42]
Listeria monocytogenes complications (Listeria) sometimes bites/scratches for Listeria
. . Ringworm (dermato- . . One of the most common pet-associated
Microsporum canis and & . ( . Direct contact with infected . . P
phytosis) of skin and . R zoonoses in children; recurrent household [26,43-45]
other dermatophytes cats or contaminated fomites
scalp outbreaks
. . . . Febrile illness, sometimes severe; exposure
Flea-borne Rickettsia Flea-borne spotted fever, Bites of infected fleas from . . . P
. . . linked to flea-infested cats in crowded ur-  [46,47]
felis, R. typhi murine typhus cats .
ban settings
. . Even rare events have catastrophic out-
Acute, almost invariabl Bites or saliva contact from comes; children at particular risk of un
Rabies virus / Y rabid cats (spillover from ’ P [43,44]

der-reported bites and delayed post-expo-
sure prophylaxis

fatal encephalitis wildlife or dogs)

4. Parasitic Infections

From a child-health perspective, several pathogens stand out. Congenital toxoplas-
mosis is estimated to affect between 190,100 and 341,700 infants worldwide each year,
with a high proportion developing long-term neurological or ocular impairment. A large
meta-analysis of 250 studies (265,327 participants from 71 countries) estimated a global
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human Toxocara seroprevalence of 19.0% (95% CI: 16.6-21.4%), with especially high levels
in the African (37.7%) and Southeast Asian (34.1%) WHO regions and lower levels in Eu-
rope (10.5%) and the Eastern Mediterranean (8.2%) [47]. Elevated seroprevalence was
strongly associated with lower income and human-development indices; lower latitude;
warmer, more humid climates; and individual risk factors such as young age, rural resi-
dence, close contact with dogs, cats, or soil, consumption of raw meat, and drinking un-
treated water—all conditions that disproportionately involve or affect children. Ring-
worm (dermatophytosis) caused by Microsporum canis and other zoonotic dermatophytes
is another high-frequency outcome of close contact between children and pets; recent
compartmental modelling work indicates that sustained transmission in human-—pet sys-
tems is possible even when clinical disease is self-limiting, highlighting the importance of
early diagnosis and treatment in both hosts to reduce recurrent household outbreaks [48].
In the United States, cat scratch disease accounts for roughly 12,000 cases per year, with
incidence highest among children aged 5-9 years, while cat-associated rabies, although
rarer than dog-mediated rabies, has been increasingly documented in several endemic
regions and is invariably fatal without timely post-exposure prophylaxis. Together, these
data show that cat-associated zoonoses pose a quantitatively meaningful burden on chil-
dren and other vulnerable groups, particularly in socio-economically disadvantaged and
tropical settings.

4.1. Toxoplasma gondii

As summarized in Table 2, Toxoplasma gondii is one of the major zoonotic parasites
associated with domestic cats [6], with particularly severe consequences for fetuses and
immunocompromised individuals. Felids are the only known definitive hosts capable of
shedding environmentally resistant oocysts in feces, and cats typically acquire infection
by hunting infected prey or ingesting oocysts from the environment. Following primary
infection, cats may excrete large numbers of oocysts over a short shedding period; these
oocysts become infectious within 1-5 days and can persist in soil, water, and on surfaces
for prolonged periods, contaminating homes, gardens, and public play areas.

Large epidemiological studies and recent systematic reviews indicate that, at the
population level, the primary routes of human T. gondii infection are ingestion of tissue
cysts in undercooked or cured meat and ingestion of oocysts via contaminated food or
water, rather than direct contact with cats. Meta-analyses conducted in different regions
consistently identify consumption of undercooked meat, unwashed raw vegetables, and
untreated water as the strongest and most reproducible risk factors for human toxoplas-
mosis, whereas cat ownership or casual contact with cats shows weaker or inconsistent
associations once dietary factors are controlled. This pattern reflects the biology of feline
infection: most cats shed oocysts only once, over a relatively short window after primary
infection, and then develop immunity, so that prolonged high-level environmental con-
tamination is more closely linked to the cumulative contribution of many cats and to en-
vironmental conditions than to continuous shedding by individual pets.

In this context, direct exposure to cat feces or contaminated litter should be regarded
as a secondary, context-dependent pathway, important mainly for individuals who han-
dle litter boxes or for children playing in sand or soil where cats defecate, particularly in
settings with poor hygiene or high densities of free-ranging cats. By contrast, the major
public health burden of toxoplasmosis in both adults and children is driven by food- and
water-borne exposure, underscoring the need for safe meat-cooking practices and
food-hygiene interventions alongside recommendations on litter-box management and
sandbox protection. For children specifically, contaminated play environments (sand-
boxes, gardens) represent an important local risk, but they occur against a background
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where food-borne exposure remains the dominant driver of infection at the population
scale [49-51].

At the population level, global seroprevalence studies report T. gondii antibodies in
20-80% of cats and wide geographic variation in human seroprevalence, from about 11%
in the United States to over 60% in parts of Latin America, Africa, and Europe. These data,
together with the severe congenital and opportunistic forms of disease, underpin the clas-
sification of T. gondii as a “major zoonotic pathogen” in Table 2 and justify its central role
in discussions of cat-associated risk for pregnant women and immunocompromised indi-
viduals [35].

4.2. Intestinal Helminths: Toxocara cati and Ancylostoma spp.

Cats commonly carry intestinal roundworms (Toxocara cati) and hookworms (Ancy-
lostoma spp.), which shed eggs or larvae that contaminate soil and other environmental
substrates [52]. In humans, ingestion of Toxocara eggs can lead to visceral larva migrans
(VLM) or ocular larva migrans (OLM), potentially causing hepatic lesions, eosinophilia,
or permanent ocular damage. Hookworm larvae (Ancylostoma spp.) can penetrate the skin,
causing cutaneous larva migrans, characterized by serpiginous, intensely pruritic tracks,
often on the feet or buttocks of children playing barefoot in sand or dirt [36,53]. Other
intestinal helminths occasionally reported in cats and relevant to humans include cestodes
such as Taenia taeniaeformis and the zoonotic roundworm Strongyloides stercoralis, although
their public health impact appears considerably lower than that of Toxocara and Ancy-
lostoma in most settings. These additional parasites highlight that the intestinal helminth
fauna of cats is diverse, but current evidence indicates that Toxocara cati and hookworms
remain the principal pediatric concerns due to their high prevalence and well-docu-
mented roles in larva migrans syndromes.

Children are particularly susceptible because of frequent hand-to-mouth behavior,
poor hand hygiene, and ground-level play in contaminated areas [54]. Minimizing envi-
ronmental contamination through regular deworming of cats, restricting defecation in
play areas, and educating caregivers about hygiene is crucial [55].

4.3. Fleas, Tapeworms, and Other Vector-Borne Parasites

Cat fleas (Ctenocephalides felis) are ubiquitous on domestic and free-ranging cats and
can transmit several zoonotic agents. Dipylidium caninum, a tapeworm, uses fleas as inter-
mediate hosts; children may become infected by accidentally ingesting an infected flea,
resulting in mild gastrointestinal symptoms or the visible passage of proglottids [56]. Fleas
also transmit Bartonella henselae between cats and may act as vectors of infection to hu-
mans, while flea bites themselves can cause allergic dermatitis in both cats and people
[57]. A recent global meta-analysis of 131 studies found that Barfonella infections are com-
mon in companion animals, with pooled prevalence estimates of 15.3% in cats and 3.6%
in dogs, particularly in young, free-roaming, flea-infested cats in specific latitude bands.
Bartonella henselae predominated in cats and B. vinsonii subsp. berkhoffii, B. henselae, Candi-
datus B. merieuxii, and B. rochalimae in dogs, underscoring the need for targeted preventive
and control measures worldwide [58].

Further, cat fleas can carry Rickettsia felis, the agent of flea-borne spotted fever [59],
and occasionally Rickettsia typhi, contributing to murine typhus cycles in some regions [4].
Effective flea control on cats and in domestic environments is therefore a cornerstone of
preventing several cat-associated zoonoses. In addition to fleas and ticks, mites such as
Notoedres spp. can occasionally cause self-limited zoonotic dermatitis in humans in close
contact with infested cats, but current evidence suggests that their overall public-health
importance is low compared with the major pathogens summarized in Table 2.
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5. Bacterial Infections
5.1. Bartonella henselae and Cat Scratch Disease

As indicated in Table 2, Bartonella henselae is the principal cause of cat scratch disease
(CSD) and a major bacterial zoonosis associated with domestic cats, with a disproportion-
ate impact on children and immunocompromised hosts [27]. Cats, especially young ones,
may be chronically bacteremic without clinical signs, and the organism is transmitted be-
tween cats primarily by cat fleas (Ctenocephalides felis). Humans are typically infected via
scratches or bites from infected cats or via contamination of broken skin with flea feces.

Clinically, CSD usually presents as a papule or pustule at the inoculation site fol-
lowed by regional lymphadenopathy, fever, and malaise; in immunocompetent individ-
uals, it is often self-limiting. However, as summarized in Table 2, children are the age
group most frequently affected, reflecting close physical interaction, rough play, and lim-
ited awareness of safe handling [60,61]. In immunocompromised patients—including
those with HIV infection, solid organ transplants, or chemotherapy —B. henselae can cause
severe disseminated disease such as bacillary angiomatosis, peliosis hepatis, and neuro-
retinitis.

A recent global meta-analysis of 131 studies involving more than 20,000 cats and
nearly 10,000 dogs estimated pooled Bartonella prevalence rates of 15.3% in cats and 3.6%
in dogs, with higher prevalence in young, free-roaming, flea-infested cats in specific lati-
tude bands [27]. These findings underscore the importance of flea control and bite- and
scratch-prevention, particularly in households with children and immunocompromised
persons, and support the designation of B. henselae as a major cat-associated pathogen of
pediatric and One Health concern (Table 2).

5.2. Pasteurella multocida and Other Bite-Associated Enteric Bacteria

In addition to Bartonella henselae, cats can carry a range of bacterial species that pose
direct or indirect risks to humans. Pasteurella multocida is a common component of feline
oral flora and a frequent cause of rapidly progressive soft-tissue infection following bites
or deep scratches, especially in elderly or immunocompromised patients [62]. Enteric
pathogens such as Salmonella enterica, Campylobacter jejuni, and, less commonly, Listeria
monocytogenes have been isolated from the feces of healthy and diarrheic cats, raising con-
cerns about environmental contamination of households, sandboxes, and gardens used
by children. Although the absolute risk to individual owners is low, these organisms can
cause severe gastroenteritis, invasive disease, and, in the case of Listeria, serious preg-
nancy-related complications, underscoring the need for good hygiene and food-handling
practices in homes with cats.

Cats can also transmit other bacteria, such as Capnocytophaga canimorsus, Staphylococ-
cus aureus (including methicillin-resistant strains), Salmonella enterica, and Campylobacter
jejuni, contributing to wound infections or gastrointestinal disease [63]. These infections
underscore the importance of proper bite and scratch management and avoidance of
high-risk interactions.

5.3. Rickettsial Agents

Cats and their fleas can participate in the ecology of rickettsial diseases. Fleas on cats
have been shown to harbor Rickeftsia felis and, in some areas, Rickettsia typhi, which can
cause febrile illnesses such as flea-borne spotted fever and murine typhus in humans
[4,43,44,64]. Clinical presentation may include fever, headache, rash, and, occasionally,
severe complications if diagnosis and treatment are delayed. Urban free-ranging cats thus
contribute to the maintenance of rickettsial cycles in human-dominated environments.
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6. Viral and Fungal Infections
6.1. Viral Infections

Compared with parasites and bacteria, relatively few feline viruses are truly zoono-
tic. The major exception is the rabies virus, which remains one of the most severe zoonoses
globally and can be transmitted by cats as spillover hosts where vaccination coverage is
incomplete [4]. Although dogs are responsible for most human rabies cases worldwide,
reports of rabid cats and cat-to-human transmission are increasing in some regions, high-
lighting the importance of routine feline vaccination and post-exposure prophylaxis when
cat bites occur [65,66].

By contrast, feline immunodeficiency virus (FIV), feline leukemia virus (FeLV), feline
panleukopenia virus (FPLV), and feline upper respiratory viruses (“cat flu”) are not zo-
onotic but are epidemiologically relevant because they cause immunosuppression and
systemic illness in cats. Immunocompromised cats may shed higher loads of enteric bac-
teria and parasites and are more susceptible to chronic infections, thereby increasing the
likelihood of environmental contamination and sustained household transmission cycles;
accordingly, we mention these viruses only insofar as they modify zoonotic risk rather
than as direct pathogens of humans.

6.2. Fungal Infections

Ringworm (dermatophytosis), caused predominantly by Microsporum canis in cats, is
one of the most frequent zoonotic fungal infections worldwide. Transmission occurs
through direct contact with infected animals or contaminated fomites such as bedding,
grooming tools, or household surfaces. In humans, especially children, ringworm causes
pruritic, circular, scaly lesions on the skin or scalp and can spread readily within house-
holds [67].

Less commonly, cats can be involved in the transmission of fungal pathogens such
as Sporothrix schenckii (sporotrichosis) and Histoplasma capsulatum (histoplasmosis)
through scratches, bites, or environmental contamination [68,69]. While these infections
usually reflect broader environmental exposure, feline involvement in certain endemic
areas highlights the need for awareness among clinicians and veterinarians.

7. Transmission Routes and Specific Risks for Children

Zoonotic infections associated with cats are transmitted through several key routes
that often intersect in everyday family life. The first is direct contact, where scratches,
bites, and licks over broken skin or mucous membranes introduce bacteria such as Bar-
tonella henselae and Pasteurella multocida directly into tissues [27,70]. Children are at ele-
vated risk of this mode of transmission because they frequently engage in rough play,
may mishandle cats, and are less likely to recognize or report minor injuries promptly. A
second major route is environmental contamination [7,71]. Cat feces can contaminate soil,
sandboxes, gardens, and household surfaces with Toxoplasma gondii oocysts, Toxocara
eggs, and hookworm larvae, exposing children through hand-to-mouth behaviour and
ground-level play in these areas [72,73]. This kind of indirect exposure is particularly im-
portant in communities with high densities of free-ranging cats and limited sanitation or
supervision of play spaces.

A third route involves vectors and ectoparasites, principally fleas and ticks. Fleas on
cats can bite humans and transmit Bartonella and Rickettsia species, and they act as inter-
mediate hosts for the tapeworm Dipylidium caninum when accidentally ingested by chil-
dren. Ticks acquired by cats outdoors may also carry pathogens such as Anaplasma, Ehr-
lichia, and Borrelia, potentially bridging outdoor cycles and peri-domestic environments.
Finally, host susceptibility strongly modulates clinical impact. Inmature immune systems
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in children, pregnancy-related immunologic changes, and underlying immune compro-
mise (e.g., HIV infection, chemotherapy, and organ transplantation) all increase the like-
lihood of severe or complicated disease following exposure to the same pathogens [6,74].
In practical terms, most cat-associated infections in healthy children remain mild or
self-limited, but these same agents can cause congenital disease, vision loss, or life-threat-
ening systemic illness in fetuses and immunocompromised individuals, underscoring the
need for tailored prevention and counselling in these vulnerable groups [24,75].

8. Epidemiological Trends and One Health Perspectives (1975-2025)

A central aim of this review is not only to list pathogens but also to situate cat-asso-
ciated infections in a One Health context, where urban design, wildlife interfaces, human
behavior (e.g., child play patterns, litter-box practices, feeding stations), and veterinary
care jointly shape zoonotic risk. By collating evidence across disciplines, this review high-
lights where current practice insufficiently accounts for children and other vulnerable
groups and where integrated surveillance and management could most effectively reduce
disease burden. Over the past fifty years, research on zoonotic pathogens in domestic and
free-ranging cats has expanded substantially, shifting from isolated case reports to
large-scale epidemiological studies and meta-analyses [10-18].

From 2000 onward, an increasing number of global prevalence studies, systematic
reviews, and meta-analyses appeared, covering parasites such as Toxocara and Leptospira,
and vector-borne agents, as well as integrated One Health analyses that explicitly consid-
ered the roles of environment, wildlife, and human behavior [26,29,30,76]. Between 2020
and 2024, annual publication rates on feline-associated zoonoses were estimated to exceed
600-700 per year, driven in part by interest in SARS-CoV-2 exposure in cats, avian influ-
enza spillover, and multi-pathogen surveillance in urban stray cat populations [77,78].
These trends underscore the growing recognition of domestic cats in zoonotic disease
ecology and the value of a One Health approach that links the health of humans, animals,
and ecosystems [4].

9. Urban Cat Ecology and Implications for Child Health

A few well-documented municipal programs illustrate these links. Long-term TNR
initiatives in Rishon LeZion (Israel), Rome (Italy), and Cérdoba (Spain) have achieved
high sterilization coverage and documented stabilization or reduction of free-ranging cat
populations, as well as decreases in some infection markers such as T. gondii seropreva-
lence in colony cats [20-22,24]. Although these interventions were not designed primarily
as pediatric public health programs, they demonstrate that humane, non-lethal popula-
tion management can be integrated into broader One Health strategies that aim to reduce
environmental contamination, bite and scratch incidents, and the density of high-risk cat
populations in spaces shared with children.

10. Urban Cat Management

Free-ranging cats—stray, abandoned, or feral —make up a substantial proportion of
the global Felis catus population and often reach high densities in urban spaces heavily
used by children, such as parks, playgrounds, schoolyards, and residential courtyards. In
these settings, large unmanaged colonies can increase environmental contamination with
feces and ectoparasites, thereby amplifying exposure to Toxoplasma gondii, Toxocara cati,
Ancylostoma spp., Bartonella henselae, and flea-borne Rickettsia species. Consequently, strat-
egies that reduce the size and turnover of free-ranging cat populations or stabilize colonies
in ways that facilitate vaccination and parasite control have potential downstream benefits
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for pediatric zoonotic risk, even when infection outcomes have not been measured di-
rectly.

Trap-Neuter-Return (TNR) has emerged as the predominant non-lethal manage-
ment approach in many cities, reflecting both legal protections for cats and public oppo-
sition to culling. In a TNR framework, cats are humanely trapped, surgically sterilized,
vaccinated, and returned to their original locations, where they may continue to be mon-
itored and, in some cases, receive routine veterinary care [79-81]. When implemented at
high coverage and maintained over time, TNR programs in Mediterranean and temperate
cities such as Rishon LeZion (Israel), Rome (Italy), and Coérdoba (Spain) have achieved
stabilization or reduction of free-ranging cat numbers and, in Rome, a documented de-
cline in T. gondii seroprevalence in colony cats [82]. Although these initiatives were driven
primarily by animal welfare and nuisance concerns rather than explicit child health objec-
tives, they illustrate how urban cat management can be integrated into broader One
Health strategies: reducing the density of unmanaged cats in child-frequented environ-
ments, facilitating systematic vaccination against rabies and other feline pathogens, and
improving access to deworming and flea control at the colony level. From a public health
standpoint, such integrated programs are best viewed as complementary to, rather than
replacements for, household-level interventions such as hygiene promotion, litter-box
management, and education of caregivers and children about safe interactions with cats.

11. Prevention, Education, and Risk Reduction

Mitigating cat-associated zoonotic risk requires coordinated interventions at the lev-
els of the cat, the environment, and human behavior:

e  Routine veterinary care: Regular vaccination, deworming, and flea/tick control for
pet cats reduces the prevalence and shedding of many pathogens [52].

e  Hygiene and litter management: Changing litter daily and wearing gloves and wash-
ing hands thoroughly after handling cats or cleaning litter boxes minimizes exposure
to T. gondii and enteric bacteria [6].

e  Child safety and education: Teaching children safe handling of cats, discouraging
rough play, and reinforcing hand-washing after animal contact or outdoor play re-
duces the risk of bites, scratches, and ingestion of contaminated material [75].

e  (linical red flags after sandbox exposure: If a child has eaten sand or visible fecal
material and later develops fever, persistent cough, abdominal pain, eye pain or vis-
ual changes, seizures, or prolonged gastrointestinal symptoms, medical evaluation is
recommended, with mention of sandbox exposure so clinicians can consider parasitic
infections [83].

e  Environmental management: Covering sandboxes, discouraging cats from defecat-
ing in childrens play areas, and maintaining clean public spaces reduces environ-
mental contamination by parasitic stages [84].

e Population control: Sustained, high-coverage TNR programs, coupled with health
checks, vaccination, and parasite control, address the root driver of unmanaged cat
populations and their associated zoonotic burden [20,22,24].

e  Tailored guidance for vulnerable groups: Pregnant women and immunocompro-
mised individuals should receive specific advice on minimizing exposure to cat feces
and avoiding contact with stray or sick cats [6].

These measures are most effective when implemented under a One Health frame-
work that integrates public health services, veterinary authorities, environmental man-
agement, and community stakeholders [4].
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12. Research Gaps

Despite the growing body of evidence, several important research gaps remain. First,
for most cat-associated pathogens, there is a lack of child-specific incidence and burden
estimates that are stratified by exposure route (e.g., litter-box contact, sandbox use, direct
bites and scratches), which limits quantitative risk assessment and targeted guidance for
caregivers [85,86]. Second, very few studies formally evaluate how urban cat-manage-
ment interventions (such as TNR, colony feeding regulation, or mandatory vaccination
and deworming) affect infection endpoints in humans, particularly children, rather than
only cat population metrics [87]. Third, there is limited integration of One Health surveil-
lance systems that jointly track human cases, veterinary diagnoses, and environmental
contamination, making it difficult to identify hotspots where cat-associated zoonoses most
threaten vulnerable groups.

13. Conclusions

Domestic cats are deeply integrated into human societies and deliver substantial
emotional and social benefits but also constitute an important reservoir of zoonotic path-
ogens, with particular implications for children and other vulnerable populations [1,2,70].
Over the last five decades, the expanding body of research on feline-associated zoonoses
has highlighted the multiple pathways through which cats, humans, and the environment
interact in urban and rural ecosystems [4,26].

Evidence from diverse regions indicates that humane, non-lethal management of
free-ranging cats through TNR, combined with responsible pet ownership, environmental
hygiene, and targeted education, can mitigate zoonotic risks while upholding animal wel-
fare and legal protections [20,22,24]. Sustainable coexistence between humans and cats is
achievable but depends on coordinated, evidence-based interventions that address both
human and animal health within a One Health framework.
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