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Abstract

The intensification of human—companion animal interactions has amplified the risk of zoonotic
infections and antimicrobial resistance at the human—-animal-environment interface. Dogs and cats
serve as important reservoirs for a range of fungal pathogens, including dermatophytes such as
Microsporum canis, yeast-associated infections involving Malassezia species, and environmentally
acquired systemic mycoses. Transmission to humans occurs through direct contact with infected
animals, indirect exposure via contaminated fomites, and shared environmental sources.
Urbanisation, increasing pet density, climate change, and environmental disturbance have further
reshaped the epidemiology of fungal zoonoses, facilitating outbreaks and enhancing fungal
adaptation to warm-blooded hosts. In parallel, inappropriate antimicrobial and antifungal use in
companion animals has contributed to the emergence of resistant pathogens, including mobile
colistin resistance (mcr) genes and antifungal-resistant dermatophytes, raising serious public health
concerns. Viral infections, such as SARS-CoV-2, may exacerbate this risk by impairing host immunity
and predisposing animals and humans to secondary fungal infections. This review critically
examines pet-associated fungal infections, their transmission dynamics, and the role of close contact,
urbanisation, and antimicrobial misuse in driving zoonotic risk, highlighting the urgent need for
integrated One Health surveillance, responsible pet ownership, and evidence-based policy
interventions.

Keywords: zoonotic fungi; zoonotic transmission; human - animal interface; antifungal resistance;
zoonotic disease control; pet mycose; one health approach

1. Introduction

Companion animals are increasingly integrated into human households, resulting in frequent
and intimate contact between pets and their owners. Behaviours such as petting, licking, grooming,
and shared living spaces facilitate the bidirectional exchange of microorganisms and antimicrobial
resistance genes, positioning dogs and cats as key contributors to zoonotic risk within domestic
environments (Hamame et al., 2022). As global pet adoption rises, the health consequences of this
close coexistence have become an important concern within the One Health framework.

Fungal infections represent a substantial yet often underestimated component of pet-associated
zoonoses. In companion animals, fungal diseases range from superficial infections, such as
dermatophytosis, to more severe systemic mycoses acquired from environmental reservoirs
(Winterfeld et al., 2024). Dermatophytosis remains the most prevalent zoonotic fungal infection
worldwide and is caused by keratinophilic fungi belonging to the genera Microsporum, Trichophyton,
and Nannizzia (Pasquetti et al, 2017; Zineldar et al., 2025). Among these, Microsporum canis
predominates in cats and dogs, with cats acting as major reservoir hosts and posing a
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disproportionate risk of transmission to humans, particularly paediatric populations (Pasquetti et al.,
2017).

Zoonotic transmission of fungal pathogens occurs through multiple pathways. Direct contact
with infected skin, hair, or scales is the primary route for dermatophyte spread, while indirect
transmission via contaminated fomites including grooming tools, bedding, furniture, and household
surfaces is facilitated by the prolonged environmental persistence of infective arthroconidia
(Pasquetti et al., 2017; Winterfeld et al., 2024). In contrast, systemic mycoses (Fig.1) are typically
acquired by both humans and pets from shared environmental sources, such as soil contaminated
with bird or bat droppings, underscoring the importance of environmental exposure in disease
emergence (Winterfeld et al., 2024; Carpouron et al., 2022). Close contact practices, grooming
behaviours, and veterinary care further shape transmission dynamics and contribute to the
development of antifungal resistance. Inadequate hygiene, contaminated grooming equipment, and
inappropriate antifungal use particularly sub therapeutic dosing and premature treatment
discontinuation have been associated with reduced treatment efficacy and the emergence of resistant
fungal strains (Winterfeld et al., 2024). In parallel, the widespread use of antimicrobials in companion
animals has facilitated the dissemination of resistant bacteria, including strains carrying mobile
colistin resistance (mcr) genes, which have been shown to overlap genetically with isolates from
human infections (Hamame et al., 2022).

Urbanisation and environmental change have intensified these risks by altering fungal ecology
and host exposure patterns. Urban soil disturbance, increased pet density in confined settings, and
climate-driven temperature increases have enhanced fungal survival, transmission efficiency, and
thermotolerance, enabling certain species to adapt more readily to warm-blooded hosts (Carpouron
et al., 2022). The emergence of antifungal resistant dermatophytes and shifting patterns of zoonotic
mycoses reflect the growing public health relevance of these infections (Zineldar et al., 2025).

Viral infections may further compound fungal disease burden by compromising host immune
defences. Evidence indicates that infections such as SARS-CoV-2 can predispose animals and humans
to secondary fungal colonisation, increasing disease severity and complicating clinical management
(Silva et al., 2024). These findings highlight the need for integrated One Health strategies (Fig.1) that
prioritise surveillance, accurate diagnostics, responsible antimicrobial use, and public awareness to
mitigate the rising threat of pet associated fungal zoonoses and antimicrobial resistance.

’
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Figure 1. Conceptual representation of the One Health interface illustrating the interaction between human
health.
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Figure 2. Clinical picture of glabrous skin mycosis caused by T. verrucosum infection (Piorunek et al.,2024).

2. Common Fungal Infections in Pets

Fungal infections in pets are a varied group of diseases that differ in severity, type of tissue
affected, and risk of transmission to humans (Seyedmousavi et al., 2018; Dr. Aakriti Guleria, 2025).
These infections are generally categorized by how deeply they invade tissues: superficial,
subcutaneous, and systemic mycoses (Dr. Aakriti Guleria, 2025). Dermatological issues are the most
common cases seen in veterinary practice (Beraldo et al., 2011). Pets, especially dogs and cats, often
live close to humans, which raises the risk of passing fungal pathogens back and forth (Bruno B.
Chomel, 2014; Naz et al., 2023). Factors like temperature, humidity, climate change, ventilation, and
the immune status of the host significantly influence fungal ecology, how infections spread, and the
results of the disease (Kundu et al., 2024; Seyedmousavi et al., 2018).

2.1. Aspergillosis

Aspergillosis is one of the key systemic fungal infections (Seyedmousavi et al., 2018). It affects
many animal species and is caused by filamentous fungi from the genus Aspergillus, which are
commonly found in soil, decaying plants, seeds, and grains (Seyedmousavi et al., 2018). While most
Aspergillus species are harmless, some, especially Aspergillus fumigatus, can lead to localized
infections, allergic reactions, or severe widespread disease in animals with weak immune systems
(Seyedmousav et al., 2018). In dogs, aspergillosis typically manifests as a nasal or sinonasal infection
(Fig.3). Birds and mammals may also develop severe forms depending on their exposure and immune
strength (Seyedmousavi et al., 2018).

Figure 3. Nasal fungal (Aspergillus) infections in dogs (Woods et al., 2024).
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2.2. Mucormycosis

Another serious opportunistic infection is mucormycosis, caused by fungi in the order
Mucorales, which includes genera like Rhizopus, Mucor, and Lichtheimia (Seyedmousavi et al.,
2018). These fungi are found in soil, decaying matter, dust, food, and outdoor and indoor air
(Seyedmousavi et al., 2018). Mucormycosis (Fig.4) in animals closely mirrors the disease in humans
in how it spreads, enters the body, forms lesions, and progresses (Seyedmousavi et al., 2018). Both
domestic and wild animals are vulnerable, especially if they have weakened immune systems or
existing injuries (Seyedmousavi et al., 2018).

S ' L i ‘;r_,,,t-w-vfrz-r

Figure 4. Cutaneous mucormycosis in buffalo in the Brazilian Amazon biome (Barbosa et al.,2024).

2.3. Candidiasis

Candidiasis is another frequent fungal issue, mainly affecting the skin and mucosal surfaces
(Seyedmousavi et al., 2018). Cutaneous candidiasis (Fig.5) is common in dogs and often occurs
alongside conditions like allergies, hormone disorders, immunosuppressive treatments, or systemic
immune problems. It resembles skin issues caused by Malassezia (Seyedmousavi et al., 2018). In
birds, especially poultry, the main form of mucosal candidiasis, known as thrush or sour crop, affects
the oral and gastrointestinal tract (Seyedmousavi et al., 2018). It is marked by white-greyish plaques
and thickened skin. Similar infections have been noted in horses, cattle, dogs, cats, and pigs, mainly
in younger animals or those on long-term antibiotic treatments (Seyedmousavi et al., 2018). While
systemic candidiasis is rare in dogs and cats, it can happen after surgery or trauma, leading to
granuloma formation or peritonitis (Seyedmousavi et al., 2018).
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Figure 5. Severe erythema, scaling and crusting in the inguinal area of an eight-month-old male, neutered Jack
Russell terrier, between the prepuce and the scrotum bilaterally, due to Candida guilliermondii (Mueller et
al.,2011).

2.4. Dermatophytosis

Dermatophytosis, commonly referred to as ringworm, is the most common superficial fungal
infection in pets and poses a major concern for zoonotic transmission (Beraldo et al., 2011; Pasquetti
et al.,2017). Dermatophytes are fungi that thrive on keratin and belong to the genera Microsporum,
Trichophyton, Nannizzia, and Epidermophyton (Smagulova et al., 2023; Kundu et al., 2024). The majority
of infections in cats and dogs are caused by zoophilic species like Microsporum canis and Trichophyton
mentagrophytes (Fig. 5) (Pasquetti et al., 2017; Kundu et al., 2024). Among these, M. canis is the most
frequent pathogen, with cats acting as the main carriers (Pasquetti et al., 2017; Ibrahim et al., 2021).
The fungus invades keratinized tissues such as skin, hair, and nails, creating circular, hairless patches
with scaling and central clearing (Pasquetti et al., 2017; Ibrahim et al., 2021). Arthroconidia produced
during hair invasion are the main infective agents, allowing for effective transmission between
animals and humans (Piorunek et al., 2024; Pasquetti et al., 2017).

Studies across various regions reveal the global reach and changing patterns of dermatophytosis
(Piorunek et al., 2024). Research from Italy, Portugal, and the United States shows M. canis as the
most common isolate in cats, while T. mentagrophytes and T. rubrum appear more often in people
(Piorunek et al., 2024). Urban growth, pet domestication, population density, travel, and migration
have led to new zoonotic species emerging and increasing infection rates (Kundu et al., 2024; Naz et
al., 2023). Each time zoophilic dermatophytes appear in animals, there are often simultaneous
infections in humans who come into contact with them.

Figure 5. A kitten infected by M. canis with no evidence of clinical lesions, sampled by the tooth-brush technique
(Osada et al.,2023).

Table 1. Main etiological agents of dermatophytosis in different animal species. (Francisco Javier

Cabanes.,2000).
Domestic animals Dermatophytes
M. canis
Cats and dogs Others: T. mentagrophytes, M. gypseum, M.
persicolor
Horses T. equinum
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Others: M. canis, M. equinum, M. gypseum, T.
mentagrophytes, T. verrucosum

T. verrucosum

Cattle, goats and sheep Others: M. canis, M. gypseum, T. mentagrophytes,
T. equinum
) T. mentagrophytes
Rabbits Other: M.canis
M. nanum
Pigs Others: M. canis, M. gypseum, T. mentagrophytes,

T. verrucosum

M. gallinae

Poultry Other: T. simii

2.5. Sporotrichosis

Sporotrichosis is a subcutaneous fungal infection caused by thermally dimorphic fungi from the
genus Sporothrix, primarily S. schenckii (Fig. 6), S. globosa, and the highly contagious S. brasiliensis
(Ronald D. Welsh, 2003; Kundu et al., 2024). This disease affects many animals, including cats, dogs,
rodents, livestock, and wildlife (Barros et al., 2007; Etchecopaz et al., 2021). Cats are particularly
significant as they can transmit the fungus to humans due to a high fungal load in their skin lesions,
their tendency to scratch, and their close interactions with people(Ronald D. Welsh, 2003; Bruno B.
Chomel, 2014). Human infections with S. brasiliensis usually stem from bites, scratches, or direct
contact with infected lesions of cats (Ronald D. Welsh, 2003; Bruno B. Chomel, 2014). The increased
heat tolerance of S. brasiliensis at cat body temperatures may link to climate change, aiding its spread
(Ronald D. Welsh, 2003; Corréa-Junior et al., 2023). Successful infection requires the fungus to change
from conidia to yeast forms, with immune recognition involving fungal components such as 3-
glucans and mannans (Ronald D. Welsh, 2003; Corréa-Junior et al., 2023).

Figure 6. (A, C) Cats with ulcerated cutaneous lesions caused by Sporotrix schenckii before treatment. (B, D) The

cats after KI treatment — the lesions have resolved (Reis et al.,2012).

2.6. Malassezia
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Malassezia species, especially Malassezia pachydermatis, are common yeasts that often cause ear
infections and skin issues in dogs (Fig.7) (Aruna Maramulla, 2023). About 10% of dogs receiving
primary veterinary care show signs of otitis externa, with around two-thirds attributed to Malassezia
overgrowth (Fig. 7) (Aruna Maramulla, 2023). Some dog breeds, such as West Highland White
Terriers, Basset Hounds, Cocker Spaniels, and Shih Tzus, are more susceptible (Aruna Maramulla,
2023). Conditions like excessive ear wax, antibiotic or corticosteroid use, moisture, and other
concurrent diseases like allergies or skin infections promote yeast growth (Aruna Maramulla, 2023).
While Malassezia-related skin issues are similar in humans and animals, systemic infections are
mostly seen in humans (Aruna Maramulla, 2023).

- SRR ¥ |

Figure 7. Erythematous lesions and lichenification on pinna due to Malassezia (Kamaljyoti et al.,2017).

2.7. Cryptococcosis and Histoplasmosis

Other notable fungal diseases include cryptococcosis, caused by Cryptococcus neoformans and C.
gattii, with birds like pigeons and parrots being key carriers (Seyedeh A. Hosseinian, 2022). While
these birds often show no symptoms, they shed the fungus in their droppings, contaminating soil
and cages and exposing humans to the fungus through inhalation (Seyedeh A. Hosseinian, 2022).
Histoplasmosis, caused by Histoplasma capsulatum, occurs in dirt contaminated with bird or bat
droppings and can remain in soil for years, posing inhalation risks to people and animals (Seyedeh
A. Hosseinian, 2022). Most human cases are mild, but severe respiratory or systemic diseases can
develop if left untreated (Seyedeh A. Hosseinian, 2022).

Emerging fungal infections like phaeohyphomycosis involve melanized fungi, such as Exophiala
dermatitidis, and have been reported in both people and animals, mainly as skin or subcutaneous
lesions, sometimes leading to systemic spread (Seyedmousavi et al., 2018). Fungal infections in
reptiles, birds, and exotic pets are gaining recognition, emphasizing their importance as indicators of
zoonotic threats (Seyedmousavi et al., 2018). Researchers have identified fungi within the WHO's
critical and high-priority pathogen groups among pets and wildlife, highlighting the increasing
public health significance of veterinary mycology (Seyedmousavi et al., 2018).

3. Transmission of Fungal Infections from Pets to Humans

Diseases transmitted from animals to humans are collectively referred to as zoonoses and may
be caused by bacteria, viruses, parasites, or fungi (Currie et al, 2023). Although the number of
recognized zoonotic fungal agents is relatively limited compared to other pathogen groups, several
species associated with companion animals exert a substantial public health impact (Seyedmousavi
et al., 2018). Among these, Microsporum canis and Sporothrix brasiliensis, particularly transmitted from
cats, are considered some of the most significant zoonotic fungal pathogens affecting humans
worldwide (Seyedmousavi et al.,, 2018, Kundu et al.,, 2024). In certain rural settings, it has been
estimated that up to 80% of human fungal skin infections originate from animals, highlighting the
importance of pets and domestic animals as reservoirs of infection (Zineldar et al., 2025).
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Traditionally, fungal zoonoses were considered environmentally acquired infections, with
transmission occurring following traumatic contact with soil, plants, or decaying organic matter
contaminated with fungal spores (Seyedmousavi et al., 2018; Ronald D. Welsh, 2003). However,
emerging evidence demonstrates that alternative transmission routes, especially animal to animal
and animal to human transmission play a major role in modern outbreaks (Fig. 8) (Naz et al., 2023;
Carpouron et al., 2022). This shift is most clearly observed in sporotrichosis epidemics driven by
Sporothrix brasiliensis, where direct transmission via scratches, bites, and skin trauma during cat fights
or close contact has replaced the classical environmental route (Kundu et al., 2024; Etchecopaz et al.,
2021). Cats act as the primary reservoir host for S. brasiliensis, transmitting the fungus not only to
humans but also to other animals such as dogs and rats (Naz et al., 2023; Bruno B. Chomel, 2014). The
rapid geographic spread of sporotrichosis across adjacent regions, particularly in Brazil, underscores
the highly contagious nature of this species, for which no universally effective treatment is currently
available (Barros et al., 2007; Kundu et al., 2024).

Zoonotic fungal transmission occurs through multiple pathways, broadly classified into direct
and indirect modes (Carpouron et al., 2022). Direct transmission involves close physical contact
between an infected animal and a human host, including skin contact, bites, scratches, and exposure
to secretions or excretions (Carpouron et al., 2022; Naz et al., 2023). This route is particularly efficient
in the spread of sporotrichosis, where inoculation of the fungus occurs through minor skin abrasions,
puncture wounds, or scratches inflicted by infected cats (Ronald D. Welsh, 2003; Barros et al., 2007).
Indirect transmission occurs when fungal pathogens shed into the environment by infected animals
are acquired by humans through contaminated air, soil, water, food, or inanimate objects (fomites)
(Carpouron et al., 2022; Piorunek et al., 2024). Shared household environments, including carpets,
bedding, furniture, grooming tools, cages, brushes, clippers, and even washed textiles such as socks,
can serve as long term reservoirs for infectious fungal elements (Beraldo et al., 2011).

Dermatophytes represent the most common group of zoonotic fungi transmitted from pets to
humans (Beraldo et al.,, 2011; Piorunek et al., 2024). The infectious form of dermatophytes is the
arthroconidium (arthrospore), produced by fragmentation of fungal hyphae during hair or skin
invasion (Piorunek et al., 2024; Pasquetti et al.,2017). These arthroconidia are highly resistant, capable
of surviving in the environment for months to years, especially when embedded in hair, fur, or skin
scales. Floors, walls, grooming equipment, transport carriers, sofas, beds, and other household
surfaces can remain contaminated long after the infected animal is removed (Beraldo et al., 2011;
Neves et al., 2018). Although direct contact with infected animals remains the primary transmission
route, indirect environmental exposure also plays a significant role, particularly in urban settings
(Pasquetti et al.,2017; Neves et al., 2018).

Among dermatophytes, Microsporum canis is the most frequently encountered zoonotic species
worldwide and is the predominant dermatophyte infecting cats and dogs, with cats considered the
most important reservoir hosts (Pasquetti et al.,2017; Ibrahim et al., 2021). Transmission occurs via
infective arthrospores present on animal hair coats or in contaminated environments (Pasquetti et
al.,2017; Smagulova et al., 2023). Humans commonly develop Tinea corporis and Tinea capitis following
exposure (Katiraee et al., 2017; Beraldo et al., 2011). During infection, M. canis reproduces asexually,
producing arthroconidia during hair invasion, while macroconidia and microconidia are formed
under laboratory culture conditions (Currie et al., 2023). Molecular studies using internal transcribed
spacer (ITS) primers have confirmed that both symptomatic and asymptomatic indoor and outdoor
cats and dogs serve as major sources of human infection (Pasquetti et al.,2017). Epidemiological
investigations from multiple regions, including Iran, have shown M. canis to be the dominant
etiological agent of dermatophytosis, followed by M. gypseum and Trichophyton
mentagrophytes(Smagulova et al., 2023; Zineldar et al., 2025).

Sporotrichosis, a subcutaneous mycosis caused by dimorphic fungi of the genus Sporothrix, is
widely distributed globally, particularly in tropical and subtropical regions (Ronald D. Welsh., 2003;
Corréa-Junior et al, 2023). Infection classically occurs following traumatic inoculation of
contaminated soil or plant material, leading to the historical designation of sporotrichosis as “rose
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growers’ disease” (Ronald D. Welsh., 2003; Kundu et al., 2024). In humans, the disease typically
manifests as a subacute to chronic cutaneous (Fig. 9) or lymphocutaneous infection (Fig. 10) (Ronald
D. Welsh., 2003). Following inoculation, a papule develops at the site of entry, enlarges into a nodule,
and often ulcerates within one to two weeks (Ronald D. Welsh., 2003; Corréa-Junior et al., 2023). If
untreated, the infection may spread along lymphatic channels, producing a chain of nodular lesions.
Differential diagnosis includes cat-scratch disease, plague, tularemia, nocardiosis, no tubercular
mycobacteriosis, and leishmaniasis (Seyedeh Alemeh Hosseinian., 2022; Ugochukwu et al., 2024; Z.
Sun et al., 2025).

The pathogenicity of Sporothrix species is closely linked to their dimorphic nature (Naz et al.,
2023; Kundu et al., 2024). Environmental isolates exist in a mycelial form at temperatures of 25-30 °C
but convert to yeast like forms at mammalian body temperatures of 35-37 °C. This dimorphic
transition is essential for disease establishment. Some strains grow optimally below 35 °C and are
associated with localized cutaneous lesions, while thermotolerant strains, particularly S. brasiliensis,
exhibit enhanced virulence and transmissibility (Naz et al., 2023; Kundu et al., 2024). Host immune
recognition involves fungal cell wall components such as mannose, rhamnomannans, and 3-glucans;
failure of effective phagocytosis facilitates disease progression (Naz et al., 2023; Kundu et al., 2024).

Several documented outbreaks highlight the public health importance of sporotrichosis (Bruno
B. Chomel, 2014). In Rio de Janeiro during the early 2000s, a major epidemic affected over 750 people,
with more than 80% reporting contact with infected cats and over half sustaining scratches or bites
(Barros et al., 2007). Case investigations have demonstrated localized transmission clusters, such as
the outbreak identified following fungal culture confirmation of sporotrichosis in a domestic cat,
which led to subsequent detection of infection in nearby cats and humans within a defined
geographic radius (Bruno B. Chomel, 2014; Barros et al., 2007; Martins-Filho et al., 2023).

Other fungal zoonoses include coccidioidomycosis, with rare documented cases resulting from
cat bites or inhalation of spores during necropsy of infected animals, and trichosporonosis, caused
by emerging opportunistic Trichosporon species (Kundu et al., 2024). These fungi inhabit soil,
decaying wood, aquatic environments, and wildlife, with human infection occurring through
ingestion of contaminated food or occupational exposure among zookeepers and fishers (Kundu et
al., 2024). Similarly, birds play a major role in the transmission of systemic mycoses such as
histoplasmosis and cryptococcosis by contaminating soil with infected droppings, enabling
aerosolized spores to be inhaled by humans (Seyedeh Alemeh Hosseinian, 2022). Bats further amplify
this risk by dispersing Histoplasma capsulatum across long distances (Seyedeh Alemeh Hosseinian,
2022).

Exotic pets and wildlife species also contribute to zoonotic fungal transmission (Ugochukwu et
al., 2024). Reptiles, snakes, rabbits, hedgehogs, parrots, and meerkats have been identified as carriers
of pathogenic or opportunistic fungi, often without over clinical signs (Ugochukwu et al., 2024; V.
Chupia et al., 2025; Z. Sun et al.,, 2025). Reptiles may harbor pathogenic yeasts and contaminate
environments through feces, while hedgehogs covered with spines facilitate fungal transmission
through micro injuries during handling (Ugochukwu et al., 2024). Rabbits and hedgehogs have been
implicated in transmission of dermatophytes and Candida albicans to humans, particularly when
handled without protective equipment (V. Chupia et al., 2025). Molecular and clinical evidence has
also confirmed pet parrots as sources of zoonotic microsporidia keratoconjunctivitis, with infection
occurring through hand to eye contact even in the absence of direct ocular exposure (Z. Sun et al.,
2025).

The emergence and spread of zoonotic fungal infections depend on several interrelated factors,
including prevalence of infection in animal populations, frequency of human animal contact,
environmental persistence of fungal spores, and host immune status (Naz et al., 2023; Kundu et al,,
2024). Immunocompromised individuals are particularly susceptible to opportunistic fungal
infections, which may progress to severe or invasive disease (Naz et al., 2023; Kundu et al., 2024).
Climate change, urbanisation, globalisation of pet ownership, and rising global temperatures further
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enhance fungal survival, virulence, and geographic expansion (Kundu et al., 2024; Seyedmousavi et
al., 2018).
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Figure 8. Conceptual representation of Transmission of fungal infections from animals to humans.

e

Figure 9. Cutaneous disseminated sporotrichosis in a 66-year-old man. This patient presents nodular-ulcerated
lesions on the dorsa of their hands and a lymphocutaneous/zosteriform distribution on their abdomen

(Seyedmousavi et al., 2018).
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Figure 10. Lymphocutaneous sporotrichosis with tenosynovitis involvement in a 75-year-old woman. Two

nodules/masses on the dorsum of the left wrist (Seyedmousavi et al., 2018).

4. Human —Pet interactions and Antifungal Resistance

Humans and animals have lived together for centuries, sharing the same ecological space.
However, in recent years, this relationship has changed with the rise in pet ownership and the
growing presence of animals in homes (Naz et al., 2023; Dr. Aakriti Guleria,2025). Pets are not just
outside anymore; they share beds, furniture, living areas, and daily routines with their owners. This
close contact has changed how zoonotic infections, including fungal diseases, spread. It allows for
direct transmission, environmental contamination, and the rise of antifungal resistance (Naz et al.,
2023).

Certain behaviours of animals, especially cats, are key in transmitting fungi. Cats often engage
in toileting behaviours that bring them into contact with soil. They also scratch surfaces and engage
in mating and territorial disputes that can lead to scratches and bites spreading the fungus to other
hosts (Seyedmousavi et al., 2018). These activities create chances for fungal pathogens to attach to
their claws, fur, and skin, which can then spread to other animals or humans. When cats, particularly
stray or roaming ones, fight, they can easily spread fungal pathogens like Sporothrix species through
wounds (Ronald D. Welsh, 2003).

The emotional connection between pets and their owners raises the risk of transmission. Pet
owners often engage in risky behaviours like kissing their animals, letting them sleep in beds, and
neglecting proper hand hygiene after handling them (Bruno B. Chomel,2014). Children are especially
at risk because they have close contact with pets and may not practice good hygiene (Piorunek et al.,
2024).

Grooming is another significant pathway for spreading fungi. Dermatophytes create infectious
arthroconidia that stick to hair and skin. These spores can survive for months or even years on
grooming tools and household items, including towels, combs, brushes, clippers, cages, bowls, litter
boxes, toys, blankets, bedding, furniture, carpets, and cleaning tools (Pasquetti et al., 2017; Piorunek
et al, 2024). Even after washing, fungal spores might remain on items like socks or gloves. While
exposure to the environment is usually considered a less common source of infection compared to
direct contact with infected animals, contaminated objects greatly increase transmission within
homes, veterinary clinics, shelters, and pet shops (Pasquetti et al., 2017).

Veterinary professionals face a high risk due to consistent exposure to infected animals during
exams, grooming, and treatments. There have been cases where veterinarians developed
sporotrichosis after handling infected cats without any visible injuries, confirming that a high fungal
load can lead to transmission (Ronald D. Welsh, 2003). Data shows that sporotrichosis is much more
common among those who care for sick animals, with caregiving being a major risk factor during
outbreaks (Barros et al., 2007). Family outbreaks also support zoonotic transmission, as similarities
have been seen between fungal strains from infected pets and their owners living in the same home
(Correa-Junior et al.,2023).
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The risk of fungal transmission is heavily influenced by how animals are managed and the
hygiene practices followed. Poor grooming, overcrowding, lack of sanitation, and delayed veterinary
care can create higher fungal loads and environmental contamination (Zineldar et al.,2025). Cats
infected with Microsporum canis may show few or unusual lesions, making visual diagnosis unreliable
and highlighting the need for regular laboratory screening before adoption (Winterfeld et al.,2024).

Veterinary care practices are vital in shaping antifungal resistance. Canine and feline
dermatophytosis is often treated with systemic antifungals like griseofulvin, ketoconazole,
itraconazole, and terbinafine. However, inconsistent treatment durations, too-low doses, and
stopping treatment too soon can lead to treatment failures and drug-resistant fungi
(Winterfeld.,2024). Studies have found higher minimum inhibitory concentrations (MICs) of
ketoconazole and itraconazole in animal isolates compared to human isolates (Itoi et al., 2012).
Resistance mechanisms, like efflux pumps that remove antifungal drugs from fungal cells, complicate
treatment outcomes (Winterfeld et al.,2024).

The rise of antifungal-resistant dermatophytes is a significant concern, especially after the large
outbreak in India caused by Trichophyton indotineae (Fig. 11) (Carpouron et al., 2022; Silvestre et al.,
2021). This new species is more virulent and resistant to common antifungals, likely due to
widespread unsupervised antifungal use by the public (Carpouron et al, 2022). The resulting
infections are severe, persistent, and hard to control, illustrating the consequences of misusing
antimicrobials.

Beyond fungi, pets can also exchange antimicrobial resistance genes (ARGs) with humans.
Research has shown that dogs and cats carry resistant bacteria with genes like mcr and blaCTX-M,
which have been found in human patients (Hamame et al.,2022). In some instances, ARGs detected
in hospital patients have also been found in their pets (Hamame et al.,2022). The use of antimicrobials
in veterinary medicine, including colistin for treatment and prevention, speeds up resistance
development (Hamame et al.,2022). One Health initiatives stress the importance of careful
antimicrobial use in both human and veterinary medicine to slow the global spread of resistance (Dr.
Aakriti Guleria,2025).

The role of animal shelters, pet shops, and exotic pet ownership adds another layer of
complexity. Healthy shelter dogs can carry various zoonotic and antibiotic-resistant pathogens,
shedding them into the environment and posing risks to workers, adopters, and other animals
(Shringi et al.,2025). Similarly, rabbits, hedgehogs, parrots, meerkats, reptiles, and marine mammals
can carry zoonotic fungi or microsporidia (Ruszkowski et al.,2021; Chupia et al.,2025; Sun et al.,2025;
Garcia-Bustos et al.,2024). Handling rabbits or hedgehogs without protective gear raises the risk of
dermatophytosis due to skin contact and small injuries (Chang et al.,2022; Ruszkowski et al.,2021).
Parrots have been linked to cases of microsporidia keratoconjunctivitis, where infection can happen
through hand-to-eye contact, even without direct eye exposure (Sun et al.,2025).

Environmental hygiene is crucial in controlling fungal spread. Before using disinfectants, it’s
essential to remove organic debris because disinfectants don't work well with organic material
(Winterfeld.,2024). High cleaning standards, proper animal density, good ventilation, and regular
cleaning can significantly lower fungal contamination in animal enclosures (Chupia et al.,2025).
While antifungal vaccines don’t prevent infections, they can be helpful in disease control programs
(Winterfeld.,2024).

The broader public health significance is highlighted by global data showing that over 60% of
known human infectious diseases are zoonotic, according to the World Health Organization (Fig. 12)
(Dr. Aakriti Guleria,2025). Domestic pets can act as reservoirs for a wide range of pathogens,
including fungi, which pose greater risks to immunocompromised individuals, children, the elderly,
veterinarians, shelter workers, and pet owners (Dr. Aakriti Guleria,2025). As human-animal
interactions become more intense, combined with environmental changes, misuse of antimicrobials,
and diagnostic challenges, conditions for the spread of fungi and the emergence of antifungal
resistance improve.
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Figure 11. An occipital erythematous swollen area about 4 x 4 cm in size with embedded pustules and honey-
yellow crusts associated with infection with Trichophyton indotinea (Currie et al., 2023).
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Figure 12. Mycological investigations of samples collected from animals with dermatitis. Colour bars represent
indicated fungi and the number of isolates (Dworecka-Kaszak et al.,2020).

5. Urbanisation and the Increase in Fungal Infections

Urbanization has significantly changed the patterns of fungal infections by affecting how
humans, animals, and the environment interact. As cities grow, natural ecosystems are disrupted and
wildlife habitats are broken up. Animals that once lived in rural areas are increasingly moving into
urban and suburban regions (Fig.13). This shift has created new opportunities for fungal spread,
especially involving pets, wildlife that thrives alongside humans, and people in crowded urban areas
(Silvestre et al., 2021; Neves et al., 2018).

Household rodents illustrate this trend. Rats and mice, often seen as pests, have greatly
expanded their range due to urban growth and globalization. These rodents can carry and spread a
variety of fungal pathogens, acting as natural reservoirs, alternate hosts, or carriers depending on
their interaction with the pathogens (Seyedmousavi et al, 2018). While they pose an ongoing infection
risk to humans and pets, they can also serve as indicators of pathogens like Cryptococcus
(Seyedmousavi et al, 2018). Their presence signals environmental contamination linked to
overcrowding, waste buildup, and poor sanitation.
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Rapid population growth has raised food demand and changed land use, resulting in
encroachments into wildlife habitats. This has increased contact between humans, pets, and wild
animals, promoting disease spread, particularly for fungal pathogens that linger in soil and organic
matter (Naz et al.,, 2023). Urban poverty, poor waste disposal, lack of clean water, and overcrowding
make fungal infections more common in vulnerable communities near urban centers (Neves et al.,
2018).

One notable case of urban-driven fungal emergence is sporotrichosis caused by Sporothrix
brasiliensis. Once thought to be a rural occupational disease tied to farming and contact with soil or
plants, it has begun to emerge as a significant urban zoonosis since the late 1990s (Orofino-Costa et
al., 2017). The largest outbreak of feline sporotrichosis started in Rio de Janeiro State, Brazil, in 1998.
From 1998 to 2003, nearly 500 humans and over 1,000 feline cases were confirmed, with many affected
individuals reporting scratches or bites from cats (Seyedmousavi et al., 2018). Women, children, and
the elderly were impacted more often due to caregiving roles and close contact with pets (Orofino-
Costa et al., 2017).

In the following decades, sporotrichosis became widely prevalent in urban areas of Brazil,
particularly in Rio de Janeiro and the adjacent Baixada Fluminense (Orofino-Costa et al., 2017). These
regions have high population density, poor socioeconomic conditions, and weak healthcare systems
(Etchecopaz et al., 2021). Between 2012 and 2017, more than 100 human cases were reported in
southern Brazil, with over 90% connected to zoonotic transmission, and family clusters linked to
domestic cats were observed (Kundu et al., 2024). A major outbreak in the early 2000s affected over
750 people, with over 80% having contact with infected cats and more than half sustaining scratches
or bites, and more than 1,500 feline cases were diagnosed (Bruno B. Chomel,2014).

The spread of sporotrichosis into non-endemic areas further highlights its mobility. The
discovery of feline-associated sporotrichosis in Sergipe, a coastal state in northeastern Brazil that
previously had no cases, shows how urban connectivity can drive geographic spread. In Aracaju, a
city with around 600,000 residents facing considerable socioeconomic challenges, proactive
monitoring after a cat was diagnosed revealed more feline and human cases nearby (Martins-Filho
et al., 2023). This pattern underscores how urban living conditions affect transmission.

Several factors contribute to the success of S. brasiliensis in cities. The fungus seems to have
shifted from being a soil dwelling organism to a highly adapted zoonotic pathogen (Silvestre et al.,
2021). Its survival and growth at cats’ higher body temperatures may relate to global warming and
urban heat island effects, which favour heat-tolerant fungal strains (Silvestre et al, 2021; Winterfeld
et al., 2024). Data show a strong link between the number of infected cats in urban areas and the rate
of human disease (Silvestre et al., 2021). While cats are the main carriers, S. brasiliensis is also found
in dogs and rodents, further integrating the pathogen into urban life (Silvestre et al., 2021).

Urban development disrupts the delicate balance between environmental, animal, and human
health. Building activities and soil digging release fungal spores into the air, increasing exposure risks
for both pets and people (Winterfeld et al., 2024). High pet density in cities, especially in shared places
like shelters, parks, dog day-care centers, and apartment buildings encourages quick transmission of
contagious fungal pathogens (Winterfeld et al., 2024). Urban microclimates, which have higher
temperatures and humidity, help fungi adapt to warm-blooded hosts more effectively, increasing
their potential to cause disease (Winterfeld et al., 2024).

Dermatophytosis is another example of the link between urbanisation and fungal disease. While
dermatophytes occur worldwide, their incidence is higher in low-income urban neighbourhoods
lacking essential services like clean drinking water, wastewater management, and regular garbage
removal (Neves et al, 2018). Overcrowding, poor hygiene, and limited access to veterinary care help
sustain transmission among pets and people. Fungal skin infections are among the most common
skin conditions globally and particularly impact urban populations living in difficult situations.

Urbanisation also affects fungal ecology beyond common pets. Environmental factors, animal
care practices, and geographic location are closely tied to the types of fungi found in reptiles and
other exotic pets. Snakes kept in crowded, poorly ventilated cages in urban settings show higher rates
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of fungal colonisation (Ugochukwu et al.,2024). Similarly, hedgehogs are increasingly found in
suburban yards and parks, bringing them closer to humans (Ruszkowski et al.,2021). As hedgehog
populations grow in urban areas, there are concerns about their potential to carry fungal pathogens
and parasites, which need more study (Ruszkowski et al.,2021).

Brazil’s large pet population amplifies these trends. With millions of dogs and cats living close
to humans, urban pet ownership is a defining aspect of modern life. Dogs and cats have been human
companions for over 10,000 years, now playing important roles in households by sharing living
spaces and daily routines (Bruno B. Chomel,2014). According to national statistics, Brazil has one of
the largest pet populations in the world, further increasing the potential for zoonotic transmission
(Correa-Junior et al.,2023). Outdoor cats especially face increased exposure to fungi and are crucial
in linking environmental and domestic transmission (Bruno B. Chomel,2014).

Despite the rising rate of urban fungal infections, our understanding of the eco-epidemiology of
many fungal pathogens is limited (Correa-Junior et al.,2023). It is crucial to learn how urbanization,
climate change, animal behaviour, and socio-economic factors interact to influence fungal
transmission for effective disease prevention and control. The growing challenges posed by urban
fungal diseases highlight the need for integrated monitoring, public awareness, improved sanitation,
responsible pet ownership, and collaborative research based on the One Health approach.

Figure 13. Fungal diversity in the soil Mycobiome (Yiallouris et al.,2024).

6. The Emerging Importance of Fungal Pathogens

From a public health viewpoint, fungal pathogens represent a serious but often overlooked
threat to both human and animal health. Unlike viruses, which typically cause sudden outbreaks
with clear symptoms, fungal infections often develop gradually, leading to their nickname as “silent
killers” (Naz et al., 2023). Fungal diseases affect nearly one billion people worldwide each year and
result in over 1.5 million deaths annually (Carpouron et al, 2022; Naz et al, 2023). Superficial mycoses
alone impact about one quarter of the global population (Potkonjak et al., 2013; Piorunek et al., 2024).
Although invasive fungal infections are largely treatable, they are responsible for around 1.5 million
deaths annually, which is similar to the death toll from tuberculosis or malaria (Carpouron et al.,
2022). Since the mid-20th century, both the number of fungal infections and related deaths have been
steadily increasing worldwide (Carpouron et al., 2022).

One of the most harmful ways fungi affect human health is through mycotoxins. These toxins
are considered internal contaminants because toxigenic fungi produce them directly in food
(Seyedmousavi et al., 2018). From a food safety perspective, the most worrisome mycotoxins include
aflatoxins (B1, B2, G1, G2, and M1), ochratoxin A, patulin, and various toxins from Fusarium species,
such as fumonisins and trichothecenes (including nivalenol, deoxynivalenol, and T-2 and HT-2
toxins), along with zearalenone (Seyedmousavi et al., 2018). When livestock eat mouldy feed, these
mycotoxins can build up in their tissues or be metabolised and passed onto products like milk and
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eggs (Seyedmousavi et al., 2018). Given that infants and children consume a lot of dairy, this poses a
serious public health issue (Seyedmousavi et al., 2018).

Among mycotoxins, aflatoxins and ochratoxins are the most toxic and well researched
(Seyedmousavi et al, 2018). Aflatoxins are difuranocoumarin lactones with over 20 known
derivatives, with aflatoxins B1, B2, G1, and G2 being the most common (Seyedmousavi et al., 2018).
Their toxicity is ranked as AFB1 > AFG1 > AFB2 > AFG2 (Seyedmousavi et al., 2018). Aflatoxin B1 is
regarded as one of the most potent naturally occurring human carcinogens and is classified as a
Group I carcinogen by the International Agency for Research on Cancer (Seyedmousavi et al., 2018).
Its metabolite, aflatoxin M1, shows similar harmful effects on the liver and can cause DNA damage
(Seyedmousavi et al., 2018). These long term effects set fungal toxins apart from viral infections,
which tend to damage hosts through quick replication and immune responses.

Fungal diseases disproportionately affect vulnerable groups, especially people with respiratory
issues like asthma, patients who have undergone organ transplants, and those with AIDS or cancer
(Naz et al., 2023). In these individuals, fungal infections often worsen the severity of illnesses and
increase death rates when combined with viral or bacterial infections (Naz et al., 2023; Winterfeld et
al., 2024). Despite this, fungal diseases receive much less research attention, funding, and monitoring
compared to viral diseases, leading to delays in diagnosis and poor health outcomes (Naz et al., 2023).

Climate change is also favouring fungi. Rising global temperatures are promoting the ability of
fungi to withstand heat. Species that once thrived only in decaying matter are now adapting to
survive at body temperatures of mammals (Kundu et al., 2024). This change is allowing fungi to
colonise humans and animals more frequently. Such shifts in hosts can lead to genetic mutations,
clonal expansion, and the emergence of drug-resistant strains (Kundu et al., 2024). These evolutionary
changes occur more subtly and persistently compared to viral adaptations.

Unlike viruses, fungi have complex cellular systems that help them survive in different
environments, evade immune responses, and persist in tissues. Zoonotic fungi, in particular,
demonstrate significant ecological adaptability. For example, reptiles are increasingly seen as carriers
of various fungal, bacterial, and viral pathogens. Research has identified several fungal species
classified by the World Health Organisation as critical and high-priority pathogens, including
Cryptococcus neoformans, Candida tropicalis, and Candida parapsilosis, from snakes (Ugochukwu et
al.,2024). These discoveries are concerning, indicating a broader range of fungal hosts and potential
new pathways for zoonotic transmission.

Dermatophytosis highlights the widespread impact of fungal infections. Caused by fungi that
feed on keratin, such as Microsporum, Trichophyton, and Epidermophyton, dermatophytosis is one
of the most common communicable fungal diseases globally (Ibrahim et al., 2021). Skin, hair, and nail
infections are the most prevalent form of mycoses in both humans and animals, leading to significant
economic and public health challenges (Ibrahim et al., 2021). The global burden of dermatophytosis
continues to grow, especially in areas with overcrowding, poor hygiene, and close interactions
between humans and animals (Piorunek et al., 2024).

Wildlife reservoirs complicate the picture of fungal epidemiology. Hedgehogs, for example,
have been found to carry bacterial, viral, and fungal pathogens that can be transmitted to humans
(Ruszkowski et al.,2021) Their increasing presence in human habitats raises concerns about spillover
events, especially among people with weakened immune systems. These reservoirs, along with the
ability of fungi to stay in the environment and resist elimination, give them an edge over many viral
pathogens, which usually require direct host-to-host transmission.

7. Current Screening Methods

Current screening methods for fungal infections in pets mainly rely on a mix of clinical
observation and laboratory-based diagnostic techniques (Demirbilek et al., 2022). Many infected
animals may show mild, unusual, or even no visible signs on their skin (Pasquetti et al., 2017). This
makes visual examination alone unreliable, especially in cases involving Microsporum canis, where
asymptomatic carriers are common (Pasquetti et al., 2017; Katiraee et al.,2016). Therefore, laboratory
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confirmation is crucial before diagnosing, treating, or adopting animals (Pasquetti et al.,, 2017;
Demirbilek et al.,2022).

One of the most common initial screening tools is Wood’s lamp examination (Pasquetti et al.,
2017). It is a quick method for screening dermatophytosis in dogs and cats (Pasquetti et al., 2017).
When affected hair shafts are exposed to ultraviolet light, those infected with most strains of M. canis
emit a yellow-green glow (Pasquetti et al., 2017). This glow comes from tryptophan metabolites
produced by certain dermatophyte species (Pasquetti et al., 2017). Despite its usefulness, Wood’s
lamp examination is not definitive (Pasquetti et al., 2017). False positive and false negative results can
happen due to poor equipment, lack of magnification, ineffective technique, insufficient training, or
noncompliance from the patient (Pasquetti et al., 2017; Demirbilek et al.,2022).

Because of these limitations, results from Wood’s lamp screening must always be confirmed
through direct microscopic examination and fungal culture (Demirbilek et al.2022; Beraldo et
al.,2011). These remain essential for definitive diagnosis (Pasquetti et al., 2017; Katiraee et al., 2016).
Direct examination helps find fungal elements in hair or skin samples, while culture techniques allow
for identifying the specific species causing the infection (Pasquetti et al., 2017; Katiraee et al., 2016).
These methods are particularly important since infected cats can silently carry the fungus (Pasquetti
et al., 2017; Katiraee et al., 2016). The source of infection is not always limited to animals living with
the infected individual (Katiraee et al., 2016). In such cases, animal involvement needs to be
confirmed through laboratory testing rather than assumed (Katiraee et al., 2016; Demirbilek et al.,
2022).

It highlights the importance of environmental screening. The environment can hold significant
amounts of fungal elements (Neves et al.,, 2018). Arthroconidia can survive for long periods on
surfaces like grooming tools, furniture, bedding, and floors, which contributes to reinfection and
ongoing spread (Neves et al., 2018; Beraldo et al.,2011). Veterinary intervention is vital to identify the
true source of infection through proper diagnostic tests, reducing the risk of recurrence (Katiraee et
al., 2016; Demirbilek et al.,2022).

Recent studies said that early and accurate diagnosis is key for effective disease management
and preventing severity (Kundu et al., 2024). While conventional diagnostic methods are still widely
used, molecular diagnostic techniques are increasingly recognized for their higher sensitivity,
specificity, and quicker results (Kundu et al., 2024; Zineldar et al., 2025). These methods are becoming
more accessible and will likely complement traditional screening approaches soon (Kundu et al.,
2024).

8. Policy, Awareness, and Responsible Pet Ownership

In addressing zoonotic fungal infections, it is not only a matter of providing medical treatment
but also a holistic approach that takes into account the interlinkages between human health, animal
health, and the environment (Naz et al., 2023). In this regard, the One Health approach is the most
appropriate framework that recognizes the fact that fungal zoonoses are not just isolated biological
events but are also the result of complex interactions between ecological disruption, human
behaviour, animal management, and public health infrastructure (Naz et al., 2023; Kundu et al., 2024).
In developing countries, where access to basic health education and veterinary care may be limited,
education and awareness are essential tools in addressing the effects of fungal zoonoses (Naz et al.,
2023).

Zoonotic diseases caused by fungi are inherently global in nature because they are a result of
shared ecosystems and interactions between humans, animals, and the environment (Naz et al., 2023;
Kundu et al., 2024). Prevention of such diseases, therefore, needs coordination between scientists,
veterinarians, and medical professionals (Naz et al., 2023). The One Health approach is a systematic
way of doing so, and it allows the health sector and the government to design strategies for
surveillance and control (Naz et al., 2023). Otherwise, fungal diseases could go undetected, be
misdiagnosed, or be inappropriately treated, leading to continued transmission (Kundu et al., 2024).
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Health education and awareness are important components of preventive strategies (Kundu et
al., 2024). Many pet owners are not aware that skin lesions in animals or humans could be indicative
of contagious fungal infections, and not just allergies or irritation (Demirbilek et al., 2022). It has been
found that laboratory confirmed dermatophytosis is not uncommon in pets that have presented with
suspicious skin lesions, and this highlights the need for laboratory testing rather than just relying on
clinical appearance (Pasquetti et al., 2017). Animals infected with Microsporum canis, for instance, may
have very few, atypical, or even absent skin lesions, and this makes it more likely for the infection to
be transmitted to humans, particularly children and the elderly (Katiraee et al., 2016). Therefore,
laboratory testing of animals, especially before they are adopted, is important regardless of the
presence or absence of typical skin lesions (Pasquetti et al., 2017).

Animal health professionals are critical in combating zoonoses, but professional behaviour in
the workplace is sometimes a matter of concern (Etchecopaz et al., 2021). In most cases, veterinarians
fail to use personal protective equipment like gloves when handling cats or taking clinical samples
(Etchecopaz et al., 2021). This should be corrected. Veterinarians and healthcare providers should be
trained to think about fungal diseases like sporotrichosis in endemic areas when dealing with patients
who have complicated diseases like cancer, AIDS, respiratory infections, or atypical skin lesions
(Etchecopaz et al., 2021; Orofino-Costa et al., 2017). Gloves should be used when examining, treating,
and taking samples from suspected animals with fungal infections, and care should be taken to
prevent scratches and bites (Etchecopaz et al., 2021).

Responsible pet care also involves community efforts (Orofino-Costa et al., 2017). Methods of
controlling fungal zoonoses include spaying street animals, early diagnosis and treatment of infected
pets, and health education on proper pet care (Orofino-Costa et al., 2017). In hyperendemic regions,
carcasses of infected animals with Sporothrix brasiliensis should be burned instead of being buried to
avoid contaminating the environment and the soil with the fungal organism (Orofino-Costa et al.,
2017). In regions where the disease has newly emerged, early detection is crucial in preventing the
development of endemic cycles (Martins-Filho et al., 2023).

Personal and environmental hygiene are also important (Neves et al., 2018). Dermatophyte
spores are resistant to many disinfectants (Neves et al., 2018). However, thorough cleaning
procedures can lower fungal counts (Neves et al., 2018). Organic matter must be cleared before
disinfection because disinfectants are not effective in the presence of organic matter (Neves et al.,
2018). Although alcohols and phenols are not very effective, other compounds like sodium
hypochlorite, benzalkonium chloride, glutaraldehyde, and lime sulfur are more effective against
dermatophytes (Neves et al., 2018; Beraldo et al., 2011). The control of mycoses also demands the
treatment of both symptomatic and asymptomatic cases, as well as the environment (Beraldo et al.,
2011).

Birds, farm animals, and exotic animals also pose challenges (Seyedeh Alemeh Hosseinian,
2022). Avoiding contact with infected birds, practicing hand hygiene, disinfecting bird cages and
feeding utensils, and quarantining infected animals are major control measures to prevent zoonoses
(Seyedeh Alemeh Hosseinian, 2022). High-risk persons, including infants, the elderly, and
immunocompromised patients, should avoid direct contact with birds and other potential sources
(Seyedeh Alemeh Hosseinian, 2022). Cattle, too, remain the main reservoir of Trichophyton verrucosum,
and human infections are common in children and farm workers due to direct contact or poor
personal hygiene (Kundu et al., 2024). Immunization of livestock, improved hygiene conditions, and
strict prophylactic measures are thus crucial in controlling the disease (Kundu et al., 2024).

The appearance of animal-related fungal infections in humans can either be due to the incidence
or switching of hosts of known fungal species (Katiraee et al., 2016). The use of veterinary services is
important in establishing the role of animals in the infection and in preventing re-infection. The
environment is also a major reservoir of fungi (Katiraee et al., 2016).

The policy environment should encourage awareness, ownership practices, and surveillance
(Naz et al., 2023). Public health campaigns should focus on the contagious nature of fungal infections,
recognizing the early symptoms, and practicing good hygiene habits like frequent hand washing and
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cleaning pet environments (Naz et al., 2023). Good pet ownership practices include vaccination when
possible, parasite management, proper grooming, and seeking veterinary attention when necessary
(Naz et al., 2023). While pet ownership provides psychological and social benefits, high-risk
behaviours like kissing pets, sharing food or eating utensils, or allowing pets to sleep in beds can
raise the risk of transmission, especially for high risk groups (Bruno B. Chomel, 2014).

Antimicrobial resistance is another factor that adds to the complexity of controlling fungal
infections (Naz et al., 2023). It has been observed that the mcr gene for antimicrobial resistance is
zoonotically transmitted from pets to humans (Naz et al., 2023). This has led to concerns about the
development of resistance to colistin (Naz et al., 2023). It is important to screen and monitor the
resistance patterns in pets (Naz et al., 2023). To control resistance, it is important to use antimicrobials
properly and follow good hygiene practices (Naz et al., 2023). Research on resistance mechanisms, as
per the One Health approach, is also important. Animals in shelters can carry bacterial, viral, fungal,
and protozoal infections, which are often asymptomatic The close animal proximity, stress, and
mingling contribute to susceptibility and transmission (Naz et al., 2023). Quarantine, pre-transfer
medical evaluation, shelter cleanliness, and funding policies are essential in mitigating disease.
Upgrading shelter facilities, enhancing diagnostic capabilities, and increasing access to
spaying/neutering are realistic policy goals (Naz et al., 2023).

Improved diagnostic tools are important for early detection and prevention (Kundu et al., 2024).
Molecular methods, such as high-throughput and metagenomics, enable rapid, sensitive, and specific
detection of pathogens, thus minimising errors in diagnosis (Kundu et al., 2024). Early detection of
dermatophytosis, in particular, prevents the progression of the disease and limits its spread
(Pasquetti et al., 2017).

Finally, effective control of zoonotic fungal infections requires a concerted effort. As stated by
the World Health Organisation, most emerging infectious diseases in humans have animal origins,
thus underscoring the importance of a multi-sectoral approach. Successful implementation of the One
Health approach requires education of veterinarians, medical practitioners, policymakers, and the
general public, facilitated by policies that promote collaboration between the human, animal, and
environmental health sectors (Naz et al., 2023).

9. Discussion

Fungal infections in domestic animals have received increasing attention in recent years owing
to their growing clinical significance, zoonotic potential, and intricate epidemiology (Dr. Aakriti
Guleria, 2025). In contrast to bacterial and viral infections, fungal infections are frequently chronic,
hard to diagnose, slow to clear, and have the potential to persist in the environment for a long time
(Dr. Aakriti Guleria, 2025; Seyedmousavi et al., 2018). It emphasizes the fact that domestic animals,
especially cats and dogs, are important reservoirs for a broad range of fungal pathogens that impact
animal as well as human health (Dr. Aakriti Guleria, 2025; Bruno B. Chomel, 2014).

Amongst the superficial mycoses, dermatophytosis or ringworm has been recognized as the
most common fungal infection in domestic animals (Beraldo et al., 2011). Microsporum canis and
Trichophyton mentagrophytes are the two species that predominantly infect cats and dogs, with cats
being the major reservoir host (Pasquetti et al., 2017; Smagulova et al., 2023). The alarming aspect is
that a large number of infected animals remain asymptomatic or develop atypical lesions, which
enables them to continuously shed infective arthroconidia into the environment without being
noticed (Pasquetti et al., 2017; Katiraee et al., 2016). These spores show extraordinary resistance and
can persist on hair, skin scales, furniture, carpets, grooming instruments, and environmental surfaces
for months to years, thus enabling indirect transmission to humans (Neves et al., 2018; Beraldo et al.,
2011).

Systemic and subcutaneous fungal infections, such as sporotrichosis, histoplasmosis,
cryptococcosis, aspergillosis, and mucormycosis, although less frequent, are more dangerous to
human health (Seyedmousavi et al., 2018; Seyedeh Alemeh Hosseinian, 2022). Sporotrichosis,
especially due to Sporothrix brasiliensis, is one of the most impressive examples of emerging zoonoses
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associated with pets (Etchecopaz et al., 2021; Bruno B. Chomel, 2014). The zoonotic potential of cats
is exceptionally high because of their high fungal load in lesions, the tendency to scratch and bite,
and their close contact with humans (Etchecopaz et al., 2021; Barros et al., 2007). Large-scale outbreaks
in urban Brazil show how animal-to-human transmission can become a public health crisis, especially
in areas of high human density and poor sanitation and veterinary care (Barros et al., 2007; Orofino-
Costa et al., 2017).

The transmission of fungal infections is a complex phenomenon (Carpouron et al., 2022). Direct
transmission occurs through bites, scratches, and direct contact with infected animals, while indirect
transmission occurs through fomites such as infected bedding, clothing, grooming tools, cages, and
veterinary equipment (Carpouron et al., 2022; Piorunek et al., 2024). In systemic mycoses such as
cryptococcosis and histoplasmosis, humans and animals are frequently infected from a common
source, namely soil contaminated with bird or bat guano (Seyedeh Alemeh Hosseinian, 2022).

A close relationship between humans and animals increases the risk of transmission. Activities
such as sleeping with pets, kissing, poor hand hygiene, and grooming practices facilitate the frequent
transfer of microorganisms (Bruno B. Chomel, 2014; Naz et al., 2023). Veterinary workers, pet store
employees, shelter workers, and animal handlers are found to be at a high risk of infection as a result
of frequent exposure (Etchecopaz et al., 2021; Piorunek et al., 2024). Children are also at a high risk
because they have close contact with pets and do not follow proper hygiene practices.
Immunocompromised patients are at a high risk of developing severe or disseminated fungal
infections, thus emphasizing the importance of pet-related mycoses in public health (Katiraee et al.,
2016; Kundu et al., 2024).

Urbanization is a critical factor in determining the epidemiology of fungal infections. The rapid
increase in population, increased pet ownership, decreased habitats for wildlife, and the expansion
of slums have increased human, domestic animal, and wildlife contact (Seyedmousavi et al., 2018;
Naz et al., 2023). Poor sanitation, crowding, and the lack of veterinary care provide optimal
conditions for the growth and transmission of fungi (Etchecopaz et al., 2021; Neves et al., 2018).
Moreover, climate change and the increase in global temperatures may increase the adaptability and
pathogenicity of fungi, thus allowing some species to survive and thrive in higher body temperatures
and expanding their range (Kundu et al., 2024).

One of the emerging issues that has been identified in the studies is the development of
antifungal resistance (Naz et al., 2023). The overuse and misuse of antifungal drugs in veterinary and
human medicine have resulted in the development of reduced susceptibility in various fungal species
(Naz et al., 2023; Zineldar et al., 2025). Sub-therapeutic concentrations, treatment cessation before
completion, and the indiscriminate use of broad-spectrum antifungals have all contributed to the
failure of treatment and the persistence of infectivity (Naz et al., 2023; Kundu et al., 2024). Resistant
strains make it difficult to control the disease and also contribute to the potential for persistent
household and community transmission (Zineldar et al., 2025; Naz et al., 2023).

In light of the above findings, it is clear that fungal diseases in domestic pets are not merely
veterinary issues but are, in fact, complex zoonotic diseases that are affected by behaviour,
environment, medical practices, and socio-economic issues (Naz et al., 2023; Kundu et al., 2024). The
evidence clearly indicates that there is a need for a One Health approach that recognizes the
inextricable connections between animal health, human health, and the environment (Naz et al., 2023;
Kundu et al., 2024).

10. Conclusion

Fungal diseases in domestic animals are an emerging and underappreciated public health issue
because of their capacity to survive in the environment, escape early diagnosis, and be transmitted
between animals and humans. Domestic animals, particularly cats and dogs, are essential reservoirs
for a broad spectrum of superficial, subcutaneous, and systemic fungal pathogens, such as
dermatophytes, Sporothrix, Cryptococcus, Histoplasma, Malassezia, and opportunistic yeasts. These
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are transmitted by direct contact, biting and scratching, fomites, and shared environmental exposure,
often in a domestic setting.

The growing prevalence of pet ownership, strong human-animal bonding, urbanization, and
environmental changes have increased the risk of zoonotic fungal infections, especially among
children, immunocompromised persons, and veterinary and animal care workers. The presence of
viable infective spores in the domestic environment and the existence of asymptomatic carriers in
animals add to the complexity of prevention and control. In addition, the rising prevalence of
antifungal resistance poses a serious challenge to successful treatment and underscores the dangers
of improper antifungal therapy.

The increasing trends of pet ownership, pet humanization, urbanization, and environmental
change have heightened the risk of zoonotic fungal infections, particularly among children.
Addressing fungal zoonoses associated with companion animals requires a comprehensive One
Health approach that integrates veterinary screening, accurate laboratory diagnosis, judicious
antifungal therapy, improved hygiene practices, environmental decontamination, and public health
awareness campaigns. Educating pet owners about the early recognition of fungal infections, routine
grooming, and proper hygiene is essential to reducing the risk of transmission. Furthermore,
strengthening surveillance systems and advancing research on fungal ecology, transmission
dynamics, and antifungal resistance are critical for the effective prevention and control of emerging
fungal zoonoses.

In conclusion, fungal infections at the human-animal interface are an emerging global issue that
requires a concerted effort from the veterinary and human health sectors, as well as environmental
management. Active prevention and cooperation are essential to reduce the impact of plant-
associated fungal infections and protect animal and human health. Immunocompromised human
individuals, veterinary practitioners, and animal handlers. The presence of viable fungal spores in
the domestic environment and the role of asymptomatic animal carriers add to the challenges of
prevention and control. Additionally, the emergence of antifungal resistance poses a threat to
treatment.
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