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Recent Advances in the Management of Feline Sporotrichosis

Sporotrichosis is a subcutaneous mycosis caused by species of the genus Sporothrix that has stood out in 
recent years, mainly in Brazil. Its importance for public health as an emerging disease is mainly associated 
with zoonotic transmission by domestic cats, which have a high fungal load on skin lesions, facilitating the 
dissemination of the agent. Classical transmission is caused by traumatic inoculation of the fungus in a con-
taminated environment. Propagation between animals occurs due to close contact between cats with other cats 
or dogs and for humans associated with bites, scratches, and interaction with exudate from infected lesions. 
The clinical manifestations in felines are variable and can present as localized or fixed, disseminated, cutane-
ous-lymphatic, and systemic. In human patients, mainly immunosuppressed, extracutaneous forms can occur, 
evolving even to fatal cases. Early diagnosis is essential to ensure that preventive measures are employed for 
owners, with the isolation of the etiological agent in culture being considered the gold standard. The lack of 
strategic plans, adequate control measures, failure to recognize and neglect the disease increases the incidence 
of cases, especially in more precarious population groups. Thus, due to its importance in public and animal 
health, the objective of this review was to highlight recent advances concerning the feline disease.
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Introduction

Sporotrichosis is a subacute to chronic mycotic infection of 
zoonotic character, caused by thermally dimorphic fungi of the 
genus Sporothrix (Queiroz-Telles et al., 2019). It is the most prev-
alent subcutaneous mycosis globally, although it is generally ne-
glected (Queiroz-Telles et al., 2017; Rodrigues et al., 2020). Cur-
rently, it is one of the most important zoonoses due to its impact 
on public health, with felines being the main sources of infection, 
transmission and maintenance of the disease (Eyer-Silva et al., 
2019; Gonsales et al., 2019; Etchecopaz et al., 2020), highlighting 
the importance of this species in the epidemiology of the disease 
(Silva et al., 2018).

In Brazil, 91% of the cases described in humans from 2005 to 
2008 occurred after contact with cats (Freitas et al., 2010). This 
fact is justified by the proximity of the people to these domestic 
animals. Cats can present a large number of infectious fungal 
cells in skin lesions, which enhances the transmission capacity 
(Rodrigues et al., 2020). The lack of appropriate control measures, 
associated with the expansion of the disease in urban areas, al-
lows severe sporotrichosis cases to occur in more susceptible 
populations (Silva et al., 2012).

Classical transmission is triggered by the sapronotic route, 
involving the traumatic inoculation of the fungus in a contam-
inated environment (Orofino-Costa et al., 2017; Miranda et al., 

2018a). Animal transmission can also occur through cat-cat or 
cat-dog contact and in zoonotic, animal-human form, in addition 
to possible conidia inhalation (Teixeira et al., 2015; Rios et al., 
2018). Clinical manifestations in felines are wide (Backel and Cain, 
2017), with the majority of cases developing skin lesions with 
nodules that can ulcerate and suppurate (Thomson et al., 2019).

Early diagnosis is essential to ensure that adequate conduct 
is implemented (Gremião et al., 2020) as the beginning of im-
mediate treatment to reduce the chance of transmission. The 
therapeutic approach is challenging due to the zoonotic risk, a 
prolonged period to obtain clinical cure, and increased refractory 
cases (Han et al., 2017). 

In recent years, there has been an increase in the incidence of 
zoonotic sporotrichosis, which is of concern in several countries, 
especially in Brazil (Chakrabarti et al., 2015; Gremião et al., 2017). 
The absence of appropriate surveillance and strategic plans leads 
to the unnoticed appearance of fungal infections (Gremião et al., 
2020). Considering the importance of public and animal health, 
the objective of this review was to highlight recent advances con-
cerning the disease in cats.

Etiopathogenesis

Sporotrichosis is a fungal infection caused by species of the 
genus Sporothrix belonging to the Ascomycota division, class 
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Pyrenomycetes, order Ophiostomatales, and family Ophiostoma-
taceae (Tovikkai et al., 2020). These are thermodimorphic fungi 
that have a mycophilic saprophyte phase at room temperature 
of 25 to 28°C and a pathogenic phase like yeast between 36 to 
37°C, with a morphology similar to a cigar (Carnero et al., 2018; 
Lopes-Bezerra et al., 2018). They can be found in vegetation, ani-
mal waste, and soils rich in cellulose, with relative humidity above 
92% (Téllez et al., 2014).

The Sporothrix schenckii complex comprises at least six spe-
cies (Backel and Cain, 2017). The main ones that affect humans 
and animals are Sporothrix schenckii sensu stricto, S. brasiliensis, 
S. globosa, and S. luriei that compose the clinical clade (Zhou et 
al., 2014; New et al., 2019), being S. brasiliensis the most import-
ant in feline sporotrichosis, considered the most virulent of the 
complex and associated with outbreaks in Brazil (McCarty and 
Pappas, 2014; Rodrigues et al., 2016a). In contrast, the species of 
the Sporothrix pallida complex (S. mexicana, S. chilensis, S. pal-
micuminata, S. humicola, S. pallida, and S. stylites) integrate the 
environmental clade and are slightly pathogenic (Rodrigues et al., 
2018; Makri et al., 2020).

Studies have shown clinical and environmental isolation of S. 
globosa in Asia, Europe, and the Americas, S. schenckii in North 
and South America, and S. mexicana in environmental isolations 
in Mexico (McCarty and Pappas, 2014). Although it has a world-
wide occurrence, the etiology of the agents is not uniformly 
distributed in the different locations (Gutierrez-Galhardo et al., 
2015).

The fungus is inoculated from contact wounds or traumatic 
injuries (Lloret et al., 2013), thus establishing a pre-patent peri-
od that varies from three to 84 days, mean of 21 days (Larsson, 
2011). The infection can remain at the point of inoculation or 
extend systemically through lymphatic drainage or blood vessels, 
especially in immunosuppressed patients (Schubach et al., 2012; 
Lloret et al., 2013).

Several virulence factors are produced during the patho-
gen-host interaction. However, they are not well understood 
(Almeida-Paes et al., 2015; Della-Terra et al., 2017). Virulence 
profiles change according to the host’s pathogen and immunity 
(Orofino-Costa et al., 2017). One of the factors is the production 
of melanin (Romero-Martinez et al., 2000; Orofino-Costa et al., 
2017). This prevents phagocytosis by macrophages, enabling the 
onset of infection and resistance to antifungals (Almeida-Paes et 
al., 2016; Mario et al., 2016).

Moreover, the fungus can recognize fibronectin, laminin, and 
type II collagen, which are three important extracellular matrix 
glycoproteins that allow adhesion and interaction with the tissue 
(Lima et al., 2004; Teixeira et al., 2009). Thermotolerance is essen-
tial for infection in the host (Almeida-Paes et al., 2015). Only skin 
lesions are observed in isolates capable of growing at 35°C, but 
not at 37°C, with no lymphatic or visceral involvement (Barros et 
al., 2011).

Epidemiology

Sporotrichosis is a zoonotic disease with a cosmopolitan dis-
tribution, predominantly in subtropical to tropical regions (Ro-
drigues et al., 2016a; Han and Kano, 2021). Considered endemic 
in Brazil, Mexico, Uruguay, Peru, Japan, India, China, and South 
Africa (Backel and Cain, 2017). It is considered the most com-
mon subcutaneous mycosis in Latin America (Mora-Montes et 
al., 2015).

In Brazil, it is considered an emerging zoonosis (Gremião et 
al., 2017), and most cases occur in the south and southeast of 
the country, with the state of Rio de Janeiro classified as an epi-

demic area for sporotrichosis (Oliveira et al., 2011; Gremião et al., 
2015; Sanchotene et al., 2015; Poester et al., 2018). In this state, 
the disease was reported in 1503 cats and 64 dogs by the Clin-
ical Research Institute Evandro Chagas (Fiocruz, Rio de Janeiro) 
from 1998 to 2004 (Schubach et al., 2005). When considering the 
records up to 2015, 4.703 cases of sporotrichosis in cats were 
described (Gremião et al., 2017) and, until the year 2017, 4.916 
cases (Rodrigues et al., 2020). However, the disease’s real prev-
alence is difficult to estimate due to the negligence of the cases 
(Rodrigues et al., 2018).

Transmission occurs mainly through inoculation by cutane-
ous traumas and contaminated debris from plant material in the 
environment (Lopes-Bezerra et al., 2018). On the other hand, ani-
mal transmission is triggered by close contact between cat-cat or 
cat-dog, and in zoonotic form, animal-human, being associated 
with bites, scratches, and interaction with exudate from infected 
lesions (Miranda et al., 2013; Montenegro et al., 2014; Rodrigues 
et al., 2016a).  

Areas with high feline population density tend to be import-
ant in animal transmission. The disease occurs mainly in urban 
areas without basic sanitation and in places with precarious con-
ditions and difficulty accessing health services (Sanchotene et al., 
2015; Gremião et al., 2020). The disease predominates in young 
adult cat males, unneutered, not domiciled, or with access to the 
street, without racial predisposition (Bazzi et al., 2016; Backel and 
Cain, 2017; Han and Kano, 2021).

The spread of the disease in this species is related to animal 
behavior due to the territorial dispute and the intimate contact 
that cause the traumatic inoculation of the fungus (Montenegro 
et al., 2014). When digging the soil or in contact with tree bark, 
the claws allow the acquisition of propagules (Rodrigues et al., 
2014). It is important to note that they have a peculiar habit of 
cleaning licking, which can contaminate the oral mucosa and 
other parts of the body (Rodrigues et al., 2018).

This species has a high transmission capacity due to a large 
number of yeasts in skin lesions, claws, nasal and oral cavities 
(Madrid et al., 2012; Duangkaew et al., 2019). Schubach et al. 
(2002) found in their study the isolation of S. schenckii in 100% 
of the skin lesions, 66.2% of the nasal cavities, 41.8% of the oral 
cavities, and 39.5% of the nails of cats affected by sporotrichosis. 
In addition, the fungus does not die with the host, and it infects 
the soil, continuing transmission (Rodrigues et al., 2013). The fe-
ces of contaminated animals are identified as possible sources of 
the microorganism in nature (Montenegro et al., 2014; Rodrigues 
et al., 2015), and infection can also occur through inhaling spores 
(Backel and Cain, 2017).

This mycosis has been described in different animal species 
such as dogs, armadillos, horses (Téllez et al., 2014), rats, cattle, 
goats, pigs, mules, dolphins, camels, donkeys, chimpanzees, and 
birds (Madrid et al., 2012; Rodrigues et al., 2013), as well as in-
vertebrates, like ants and spiders (Moaven et al., 1999; Miller and 
Keeling, 2002).

Clinical signs

Clinical manifestations range from self-limiting, with single 
lesions, to fatal systemic involvement (Macêdo-Sales et al., 2018). 
The determining factors for the appearance of clinical signs are 
the host’s immune response, the size of the inoculum, patho-
gen virulence, and the initial trauma’s depth (Barros et al., 2011; 
Rodrigues et al., 2016b). In dogs and cats, the presentations of 
the disease are classified into distinct forms: localized or fixed, 
disseminated, cutaneous-lymphatic and systemic (Mascarenhas 
et al., 2018).
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The cutaneous form is characterized by ulcers and multiple 
nodules with crusts, alopecia, abscesses, or cellulitis in the ex-
tremities of the limbs, tail, head, and mainly in the region of the 
nasal plane (Lloret et al., 2013; Rodrigues et al., 2018; Han and 
Kano, 2021). In addition, lesions in the dorsal, ventral, and testic-
ular regions can also be observed (Almeida et al., 2018).

Generalized injuries result from self-inoculation due to feline 
hygiene habits, an initial skin lesion, or hematogenous spread 
after primary respiratory infection (Lloret et al., 2013; Rodrigues 
et al., 2018). In the cutaneous-lymphatic form, there is an involve-
ment of the skin, subcutaneous and lymphatic tissue. In this form, 
the animals present nodular or ulcerated lesions at the inocula-
tion site of the agent, which follows a lymphatic trajectory, devel-
oping lymphangitis and regional lymphadenitis (Schubach et al., 
2004; Crothers et al., 2009; Téllez et al., 2014).

On the other hand, extracutaneous can occur as unusual cu-
taneous-lymphatic sequelae, with the liver and lung being the 
preferred sites of dissemination (Crothers et al., 2009; Mascar-
enhas et al., 2018). The spleen, kidneys, lymph nodes, and tes-
ticles may also be involved (Schubach et al., 2003; Madrid et al., 
2012). Systemic clinical signs are nonspecific and include lethar-
gy, anorexia, and fever (Lloret et al., 2013). Injuries to the upper 
respiratory tract and nasal cavity are usually seen in the most 
severe cases (Duangkaew et al., 2019).

It is assumed that coinfection with feline immunodeficien-
cy virus (FIV) and/or feline leukemia virus (FeLV) has no signifi-
cant association with manifestations in cats with sporotrichosis 
(Schubach et al., 2004; Pereira et al., 2010). However, Miranda et 
al. (2018b) found that the poor general condition of the animals 
and the presence of feline retroviruses, in general, can influence 
the clinical manifestation of animals with sporotrichosis. Despite 
this, the disease can occur independently of retroviruses (Lloret 
et al., 2013; Gremião et al., 2017).

In humans, cutaneous-lymphatic sporotrichosis is the most 
common, followed by the cutaneous form, with possible system-
ic manifestation associated with the individual’s immune status 
(Rodrigues et al., 2013; Oliveira et al., 2014; Paixão et al., 2015; 
Rodrigues et al., 2018). Chronic use of illicit drugs, immunosup-
pressive medications, secondary to acquired immunodeficiency 
syndrome (AIDS), alcoholism, and diabetes increase the risk of 
spreading the disease with the involvement of internal organs 
and neurotropism exhibited by S. brasiliensis (Orofino-Costa et 
al., 2017; Queiroz-Telles et al., 2019). In addition, there is a de-
scription of the infection in transplant patients (Da Silva et al., 
2017; Amirali et al., 2020).

Diagnosis

The early diagnosis of feline sporotrichosis is essential to 
ensure immediate treatment and adequate prevention to avoid 
zoonotic transmission, especially for immunosuppressed people 
(Pereira et al., 2011; Gremião et al., 2020). The initial tools are 
based on the animal’s history, anamnesis, and clinical examina-
tion. For confirmation, it is necessary to use complementary ex-
ams, such as cytopathology, histopathology, mycological culture, 
serological tests, and molecular diagnosis (Lloret et al., 2013; Ro-
drigues et al., 2015; 2018).

Cytopathology

Cytopathology is performed by collecting specimens obtained 
from lesions’ smears with secretions, ulcerated, or fine-needle as-
pirates from nodules or abscesses (Lloret et al., 2013; Rodrigues 
et al., 2018). Analysis of this material reveals several round, oval, 

or cigar-shaped yeast-like forms present within neutrophils and 
macrophage, or in the extracellular medium (Jessica et al., 2015). 
Compared to other diagnostic methods, cytopathology is a sim-
ple, non-invasive, highly sensitive, and less expensive technique, 
which is an alternative to monitor the fungal load of lesions 
during treatment in animals (Miranda et al., 2018a).

Histopathology

Histopathology is a valuable method in lesions with intact 
nodules. The material is obtained through incisional or excisional 
biopsy and necropsy (Larsson, 2011; Bazzi et al., 2016). In some 
cases, a mixed, granulomatous, and pyogenic inflammatory pro-
cess that encompasses the dermis, subcutaneous tissue, and 
deeper tissues can be observed (Lloret et al., 2013; Rodrigues et 
al., 2018). The analysis is performed by staining with hematoxylin 
and eosin (HE) (Silva et al., 2018). However, for the evaluation of 
yeasts, especially when there is less amount in the lesion, special 
stains such as periodic acid Schiff (PAS) and Grocott Methenam-
ine Silver (GMS) allow better visualization of the agent (Silva et al., 
2013; Bazzi et al., 2016). Immunohistochemistry is another alter-
native for histological recognition; however, its sensitivity is still 
being evaluated in felines (Gremião et al., 2015).

Mycological culture

Mycological culture is considered the gold standard for the 
diagnosis of sporotrichosis. This can be performed from exu-
dates, although should be performed mainly from skin biopsy 
sample (Lloret et al., 2013; Backel and Cain, 2017). However, it can 
take about 30 days for a conclusive result, thus delaying the start 
of antifungal therapy (Jessica et al., 2015; Sanchotene et al., 2015; 
Gonsales et al., 2019), 

In the generalized form of sporotrichosis, materials such as 
blood, urine, secretions, in addition to the cerebrospinal fluid, 
can be used in making the diagnosis (Rodrigues et al., 2018). The 
cultivation of these samples can be performed in media such as 
Sabouraud Agar with chloramphenicol or cycloheximide (Olivei-
ra et al., 2014; Rodrigues et al., 2018), with filamentous colonies 
varying in white coloration the cream, which over the days be-
come blackened (Madrid et al., 2012; Oliveira et al., 2014). A mi-
croculture is carried out on a blade from this colony, making it 
possible to observe micromorphological aspects, with conidia in 
shape similar to “daisies” (Larsson, 2011).

Others tests

Serological tests have been studied to diagnose and monitor 
patients (Rodrigues et al., 2018). A study evaluated the ELISA test 
to identify S. schenckii antibodies in felines, demonstrating sensi-
tivity and specificity above 90%, which can be a valuable screen-
ing method (Fernandes et al., 2011). 

Other techniques such as PCR have been successful in their 
use, making it possible to identify S. schenckii in biopsy sam-
ples (Kano et al., 2005). In addition, a recent study found that 
real-time multiplex PCR showed high sensitivity and speed, being 
a promising tool for the diagnosis of feline sporotrichosis (Zhang 
et al., 2019).

Treatment

The treatment of feline sporotrichosis is challenging due to 
the limitation of antifungals with high costs and adverse effects 
(Gremião et al., 2015). Itraconazole, ketoconazole, potassium 
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iodide, terbinafine, amphotericin B, local thermotherapy, cryo-
surgery, and surgical resection are currently available treatment 
options (Han and Kano, 2021).

The frequently used therapy consists of azoles, with itracon-
azole being safer than ketoconazole, which is commonly associ-
ated with adverse reactions, such as liver dysfunction, vomiting, 
and changes in cortisol metabolism (Han and Kano, 2021).

The drug of choice is itraconazole at a dose of 8.3 - 27.7 mg/
kg every 24 hours (Gremião et al., 2015). Continuation of treat-
ment must be maintained for at least one month to avoid recur-
rences (Duangkaew et al., 2019; Makri et al., 2020; Gremião et 
al., 2021). Nevertheless, as it is a hepatotoxic medicine, there is 
a significant risk of causing liver failure in the long term. Thus, it 
is essential to monitor the patient’s serum biochemistry during 
treatment (Thomson et al., 2019).

Animals with respiratory disorders, cutaneous, and/or nasal 
mucosa alterations are predisposed to therapeutic failure (De 
Souza et al., 2018). In these cases, it is necessary to maintain con-
tinuous treatment for at least 60 days after clinical cure (Gremião 
et al., 2020). Potassium iodide may be an option in cases refrac-
tory to itraconazole (De Souza et al., 2016), although it may have 
side effects in cats such as iodism (Makri et al., 2020). The mech-
anism of action of this medication is still not very well elucidat-
ed (Reis et al., 2016|). However, its action has been described by 
inhibiting the formation of mature biofilms from Sporothrix spp. 
in filamentous and yeast form (Brilhante et al., 2019).

A study of 48 cats that received potassium iodide orally as 
treatment at doses ranging from 2.5 to 20 mg/kg every 24 hours 
demonstrated a clinical cure in 47.9% of cases (Reis et al., 2012). 
In addition, the combination of this drug with itraconazole is a 
good alternative for cases refractory to this medication, especial-
ly when there are respiratory signs (Rocha et al., 2018).

The effectiveness of using fluconazole in the treatment of fe-
line sporotrichosis remains unclear (Gremião et al., 2020). Despite 
this, Crothers et al. (2009) reported the clinical cure of a cat with 
cutaneous lesions and respiratory signs with the administration 
of the antifungal at a dose of 10 mg/kg orally, once a day, for 80 
weeks. However, some studies have demonstrated low in vitro ef-
ficiency of medication against S. brasiliensis (Stopiglia et al., 2014; 
Brilhante et al., 2016).

Posaconazole showed high in vitro efficacy against S. brasil-
iensis (Borba-Santos et al., 2015), and an in vivo study showed ef-
ficacy in a murine model of disseminated sporotrichosis (Fernán-
dez-Silva et al., 2012). There is a report with cytoreduction, 
itraconazole, and subsequently, posaconazole in a feline with S. 
pallida infection, with success in the clinical resolution (Thomson 
et al., 2019). High costs can hinder treatment, and further studies 
are needed to confirm the efficacy of the drug in feline sporo-
trichosis (Borba-Santos et al., 2015).

Terbinafine is also a fungicide option that inhibits ergosterol 
synthesis in the cell wall (Han and Kano, 2021). The efficacy in 
animals is unknown, but it was satisfactory in treating two dogs 
with sporotrichosis caused by S. brasiliensis (Viana et al., 2018) 
and in humans (Francesconi et al., 2011).

There are no reports of clinical cure by administering am-
photericin B intravenously in cats, and its use is restricted due to 
adverse reactions (Gremião et al., 2015). Intralesional application 
is a possibility in treating residual sporotrichosis lesions refracto-
ry to itraconazole; however, sedation of the animal is necessary 
(De Souza et al., 2016). A study using intralesional amphotericin B 
and oral itraconazole in 26 cats with sporotrichosis demonstrated 
clinical cure in 72.7% of cases, and in 27.3%, the lesions recurred 
in the same location (Gremião et al., 2011).

Local hyperthermia can be an alternative in the fixed cutane-

ous form of the disease since the growth of the fungus is inhibit-
ed due to high temperatures (Honse et al., 2010). The application 
of cryosurgery associated with the use of itraconazole proved to 
be efficient in achieving clinical cure in 11 out of a total of 13 cats 
with sporotrichosis described in one study (De Souza et al., 2016). 
In addition, there are reports of surgical resection as a possible 
therapeutic approach (Gremião et al., 2006; Hirano et al., 2006).

Due to the zoonotic potential of the disease, treatment by the 
owners is difficult, preventing the control of the disease (Nakasu 
et al., 2021).

Prognosis

The prognosis depends on the animal’s general conditions, 
presence of clinical signs involving the respiratory system, extent, 
and location of the lesions (Gremião et al., 2015). It is considered 
reserved to poor due to the zoonotic potential of the etiologic 
agent, high costs with long-term treatment, possible side effects 
of antifungals, and resistant strains (Han and Kano, 2021). It be-
comes unfavorable when the owner cannot perform the appro-
priate treatment associated with the patient’s systemic and respi-
ratory impairment (Almeida et al., 2018).

Prevention

Educational programs for health professionals and the com-
munity to improve feline management, informing about essential 
aspects of the disease’s spread and promoting the reproductive 
control of these animals through castration, are essential to avoid 
transmission between species and for humans (Barros et al., 2011; 
Rodrigues et al., 2016a; 2018). Moreover, the availability of free 
veterinary services with appropriate treatments and planning for 
controlling stray animals are important strategies (Lecca et al., 
2020).

The awareness of tutors in restricting the animal’s access to 
a closed environment, without access to the street, especially in 
endemic areas, and the need to cremate the cats that die, pre-
venting the spread and permanence of the fungus in the environ-
ment, are precautions recommended to reduce the incidence of 
the disease (Lloret et al., 2013; Rodrigues et al., 2018).

Veterinarians are included in the risk group for sporotricho-
sis, so it is extremely important to manipulate infected patients 
or with lesions suggestive of the disease using protective equip-
ment, sanitary clothes, gloves, maintaining good hygiene, and 
disinfecting the environment of work (Lloret et al., 2013).

In Brazil, one method proposed for control is the vaccina-
tion of felines; however, the knowledge of antifungal immunity 
and the interactions between pathogens and host is still scarce 
(Schwartz et al., 2016; Téllez-Martínez et al., 2019). A cell wall pro-
tein-based vaccine candidate conferred protective immunity on a 
mouse model, encouraging this strategy; however, more studies 
are needed for new discoveries (Portuondo et al., 2016).

Conclusion

Sporotrichosis is a zoonosis of extreme importance and re-
quires special attention from health services. Despite the increase 
in the number of cases, it is still a neglected disease, and it is 
necessary to emphasize the role of the feline as a potential trans-
mitter of infection to humans. An early diagnosis for immediate 
initiation of treatment, to reduce the chance of transmission, ef-
fective prevention/control actions, plans, and educational mea-
sures to raise awareness of the population are essential to pre-
vent the spread of the disease and, consequently, the appearance 
of new outbreaks.

Amanda Garcia Stefaniszen et al. /Journal of Advanced Veterinary Research (2023) Volume 13, Issue 5, 850-856

853



Conflict of interest

The authors declare that they have no conflict of interest.

References

Almeida, A.J., Reis, N.F., Lourenço, C.S., Costa, N.Q., Bernardino, M.L.A., 
Motta, O.V., 2018. Sporotrichosis in domestic felines (Felis catus 
domesticus) in Campos dos Goytacazes/RJ, Brazil. Pesq. Vet. Bras. 
38, 1438-1443.

Almeida-Paes, R., Oliveira, L.C., Oliveira, M.M.E., Gutierrez-Galhardo, M.C., 
Nosanchuk, J.D., Zancopé-Oliveira, R.M., 2015. Phenotypic char-
acteristics associated with virulence of clinical isolates from the 
Sporothrix complex. Biomed Res. Int. 2015, 1-10. 

Almeida-Paes, R., Figueiredo-Carvalho, M.H.G., Brito-Santos, F., Almei-
da-Silva, F., Oliveira, M.M.E., Zancopé-Oliveira, R.M., 2016. Mela-
nins protect Sporothrix brasiliensis and Sporothrix schenckii from 
the antifungal effects of terbinafine. PLoS One. 11, e0152796.

Amirali, M.H., Liebenberg, J., Pillay, S., Nel J., 2020. Sporotrichosis in renal 
transplant patients: two case reports and a review of the litera-
ture. J. Med. Case Rep. 14, 1-8. 

Backel, K., Cain, C., 2017. Skin as a marker of general feline health: cuta-
neous manifestations of infectious disease. J. Feline Med. Surg. 
19, 1149-1165.

Barros, M.B.L., Almeida-Paes, R., Schubach, A.O., 2011. Sporothrix schenckii 
and Sporotrichosis. Clin. Microbiol. Rev. 24, 633-654. 

Bazzi, T., Melo, S.M.P., Fighera, R.A., Kommers, G.D., 2016. Clinical, epide-
miological, histomorphological and histochemical characteristics 
of the feline sporotrichosis. Pesq. Vet. Bras. 36, 303-311.

Borba-Santos, L.P., Rodrigues, A.M., Gagini, T.B., Fernandes, G.F., Castro, 
R., Camargo, Z.P., Nucci, M., Lopes-Bezerra, L.M., Ishilda, K., Roz-
ental, S., 2015. Susceptibility of Sporothrix brasiliensis isolates to 
amphotericin B, azoles, and terbinafine. Med. Mycol. 53, 178-188.

Brilhante, R.S.N., Rodrigues, A.M., Sidrim, J.J.C., Rocha, M.F.G., Pereira, S.A., 
Gremião, I.D.F., Schubach, T.M.P., Camargo, Z.P., 2016. In vitro 
susceptibility of antifungal drugs against Sporothrix brasiliensis 
recovered from cats with sporotrichosis in Brazil. Med. Mycol. 54, 
275–279.

Brilhante, R.S.N.; Silva, M.L.Q., Pereira, V.S., Oliveira, J.S., Maciel, J.M., Silva, 
I.N.G., Garcia, L.G.S., Guedes, G.M.M., Cordeiro, R.A., Pereira-Neto, 
W.A., Camargo, Z.P., Rodrigues, A.M., Sidrim, J.J.C., Castelo-Bran-
co, D.S.C.M., Rocha, M.F.G., 2019. Potassium iodide and milte-
fosine inhibit biofilms of Sporothrix schenckii species complex in 
yeast and filamentous forms. Med. Mycol. 57, 764-772. 

Carnero, L.C.G., Pérez, N.E.L., Hernández, S.E.G., Álvarez, J.A.M., 2018. Im-
munity and treatment of sporotrichosis. J. Fungi. 4, 100.

Chakrabarti, A., Bonifaz, A., Gutierrez-Galhardo, M.C., Mochizuki, T., Li, 
S., 2015. Global epidemiology of sporotrichosis. Med. Mycol. 53, 
3-14.

Crothers, S.L., White, S.D., Ihrke, P.J., Affolter, V.K., 2009. Sporotrichosis: a 
retrospective evaluation of 23 cases seen in northern California 
(1987–2007). Vet. Dermatol.  20, 249-259.

Da Silva, R.F., Bonfitto, M., Junior, F.I.M.S., Ameida, M.T.G., Silva, R.C., 2017. 
Sporotrichosis in a liver transplant patient: A case report and lit-
erature review. Med. Mycol. Case Rep. 17, 25-27.

De Souza, C.P., Lucas, R., Ramadinha, R.H.R., Pires, T.B.C.P., 2016. Cryosur-
gery in association with itraconazole for the treatment of feline 
sporotrichosis. J. Feline Med. Surg. 18, 137-143.

De Souza, E.W., Borba, C.M., Pereira, S.A., Gremião, I.D.F., Langohr, I.M., 
Oliveira, M.M.E., Oliveira, R.V.C., Cunha, C.R., Zancopé-Oliveira, 
R.M., Miranda, L.H.M., Menezes, R.C., 2018. Clinical features, fun-
gal load, coinfections, histological skin changes, and itraconazole 
treatment response of cats with sporotrichosis caused by Sporo-
thrix brasiliensis. Sci. Rep. 8, 1-10. 

Della-Terra, P.P., Rodrigues, A.M., Fernandes, G.F., Nishikaku, A.S., Burger, 
E., Camargo, Z.P., 2017. Exploring virulence and immunogenici-
ty in the emerging pathogen Sporothrix brasiliensis. PLoS Negl. 
Trop. Dis. 11, e0005903. 

Duangkaew, L., Yurayart, C., Limsivilai, O., Chen, C., Kasorndorkbua, C., 
2019. Cutaneous sporotrichosis in a stray cat from Thailand. Med. 
Mycol. Case Rep. 23, 46-49. 

Etchecopaz, A.N., Lanza, N., Toscanini, M.A., Devoto, T.B., Pola, S.J., Daneri, 
G.L., Lovannitti, C.A., Cuestas, M.L., 2020. Sporotrichosis caused 
by Sporothrix brasiliensis in Argentina: Case report, molecular 
identification and in vitro susceptibility pattern to antifungal 
drugs. J. Mycol. Med. 30, 100908. 

Eyer-Silva, W.A., Azevedo, M.C.V.M., Silva, G.A.R., Basílio-de-Oliveira, R.P., 
Araujo, L.F., Lago, I.V., Pereira, F.C.F., Fernandes, M.B.T., Figue-
iredo-Carvalho, M.H.G., Rabello, V.B.S., Zancopé-Oliveira, R.M., 

Almeida-Paes, R., Ferry, F.R.A., Neves-Motta, R., 2019. Palate ulcer, 
uvular destruction and nasal septal perforation caused by Spo-
rothrix brasiliensis in an HIV-infected patient. Med. Mycol. Case 
Rep. 23, 16-19. 

Fernandes, G.F., Lopes-Bezerra, L.M., Bernardes-Engemann, A.R., 
Schubach, T.M.P., Dias, M.A.G., Pereira, S.A., Camargo, Z.P., 2011. 
Serodiagnosis of sporotrichosis infection in cats by enzyme-linked 
immunosorbent assay using a specific antigen, SsCBF, and crude 
exoantigens. Vet. Microbiol. 147, 445-449. 

Fernández-Silva, F., Capilla, J., Mayayo, E., Guarro, J., 2012. Efficacy of po-
saconazole in murine experimental sporotrichosis. Antimicrob. 
Agents Chemother. 56, 2273-2277. 

Francesconi, G., Valle, A.C.F., Passos, S.L., Barros, M.B.L., Almeida-Paes, 
R., Curi, A.L.L., Liporage, J., Porto, C.F., Galhardo, M.C.G., 2011. 
Comparative study of 250 mg/day terbinafine and 100 mg/day 
itraconazole for the treatment of cutaneous sporotrichosis. My-
copathologia. 171, 349-354. 

Freitas, D.F.S.; Valle, A.C.F., Almeida-Paes, R., Bastos, F.I., Galhardo, M.C.G., 
2010. Zoonotic sporotrichosis in Rio de Janeiro, Brazil: a protract-
ed epidemic yet to be curbed. Clin. Infect. Dis. 50, 453. 

Gonsales, F.F., Fernandes, N.C.C.A., Mansho, W., Montenegro, H., Guerra, 
J.M., Araújo, L.J.T., Silva, S.M.P., Benites, N.R., 2019. Feline Sporo-
thrix spp. detection using cell blocks from brushings and fine-
needle aspirates: Performance and comparisons with culture and 
histopathology. Vet. Clin. Pathol. 48, 143-147. 

Gremião, I.D.F., Pereira, S.A., Rodrigues, A.M., Figueiredo, F.B., Júnior, 
A.N., Santos, I.B., Schubach, T.M.P., 2006. Combination of surgical 
treatment and conventional antifungal therapy in feline sporo-
trichosis. Acta Sci. Vet. 34, 221-223.

Gremião, I.D.F., Schubach, T.M.P., Pereira, S.A., Rodrigues, A.M., Honse, 
C.O., Barros, M.B.L., 2011. Treatment of refractory feline sporo-
trichosis with a combination of intralesional amphotericin B and 
oral itraconazole. Aust. Vet. J. 89, 346-351. 

Gremião, I.D.F., Menezes, R.C., Schubach, T.M.P., Figueiredo, A.B.F., Caval-
canti, M.C.H., Pereira, S.A., 2015. Feline sporotrichosis: epidemio-
logical and clinical aspects. Med. Mycol. 53, 15-21.

Gremião, I.D.F., Miranda, L.H.M., Reis, E.G., Rodrigues, A.M., Pereira, S.A., 
2017. Zoonotic epidemic of sporotrichosis: cat to human trans-
mission. PLoS Pathog. 13, e1006077. 

Gremião, I.D.F., Oliveira, M.M.E., De Miranda, L.H.M., Freitas, D.F.S., Pereira, 
S.A., 2020. Geographic Expansion of Sporotrichosis, Brazil. Emerg. 
Infect. Dis. 26, 621-624. 

Gremião, I.D.F., Rocha, E.M.S., Montenegro, H., Carneiro, A.J.B., Xavier, 
M.O., Farias, M.R., Monti, F., Mansho, W., Pereira, R.H.M.A., Perei-
ra, S.A., Lopes-Bezerra, L.M., 2021. Guideline for the management 
of feline sporotrichosis caused by Sporothrix brasiliensis and liter-
ature revision. Braz. J. Microbiol. 52, 107-124. 

Gutierrez-Galhardo, M.C., Freitas, D.F.S., Do Valle, A.C.F., Almeida-Paes, 
R., Oliveira, M.M.E., Zancopé-Oliveira, R.M., 2015. Epidemiological 
aspects of sporotrichosis epidemic in Brazil. Curr. Fungal Infect. 
Rep. 9, 238-245. 

Han, H.S., Kano, R., Chen, C., Noli, C., 2017. Comparison of two in vitro 
antifungal sensitivity tests and monitoring during therapy of Spo-
rothrix schenckii sensu stricto in Malaysian cats. Vet. Dermatol. 
28, 156-e32. 

Han, H.S., Kano, R., 2021. Feline sporotrichosis in Asia. Braz. J. Microbiol. 
52, 125-134. 

Hirano, M., Watanabe, K., Murakami, M., Kano, R., Yanai, T., Yamazoe, K., 
Fukata, T., Kudo, T., 2006. A case of feline sporotrichosis. J. Vet. 
Med. Sci. 68, 283-284. 

Honse, C.O., Rodrigues, A.M., Gremião, I.D.F., Pereira, S.A., Schubach, 
T.M.P., 2010. Use of local hyperthermia to treat sporotrichosis in 
a cat. Vet. Rec. 166, 208-209. 

Jessica, N., Sonia, R.L., Rodrigo, C., Isabella, D.F., Tânia, M.P., Jeferson, C., 
Anna, B.F., Sandro, A., 2015. Diagnostic accuracy assessment of 
cytopathological examination of feline sporotrichosis. Med. My-
col. 53, 880-884.

Kano, R., Watanabe, K., Murakami, M., Yanai, T., 2005. Hasegawa, A. Mo-
lecular diagnosis of feline sporotrichosis. Vet. Rec. 156, 484-485. 

Larsson, C.E., 2011. Sporotrichosis. Braz. J. Vet. Res. Anim. Sci. 48, 250-259.
Lecca, L.O., Paiva, M.T., Oliveira, C.S.F., Morais, M.H.F., Azevedo, M.I., Bas-

tos, C.V.E., Keller, K.M., Ecco, R., Alves, M.R.S., Pais, G.C.T., Sal-
vato, L.A., Xaulim, G.M.D., Barbosa, D.S., Brandão, S.T., Soares, 
D.F.M., 2020. Associated factors and spatial patterns of the ep-
idemic sporotrichosis in a high density human populated area: 
A cross-sectional study from 2016 to 2018. Prev. Vet. Med. 176, 
104939. 

Lima, O.C., Bouchara, J.P., Renier, G., Marot-Leblond, A., Chabasse, D., 
Lopes-Bezerra, L.M., 2004. Immunofluorescence and flow cy-
tometry analysis of fibronectin and laminin binding to Sporothrix 

Amanda Garcia Stefaniszen et al. /Journal of Advanced Veterinary Research (2023) Volume 13, Issue 5, 850-856

854



schenckii yeast cells and conidia. Microb. Pathog. 37, 131-140. 
Lloret, A., Hartmann, K., Pennisi, M.G., Ferrer, L., Addie, D., Belák, S., Bou-

craut-Baralon, C., Egberink, H., Frymus, T., Gruffydd-Jones, T., 
Hosie, M.J., Lutz, H., Marsilio, F., Möstl, K., Radford, A.D., Thiry, 
E., Truyen, U., Horzinek, M.C., 2013. Sporotrichosis in cats: ABCD 
guidelines on prevention and management. J. Feline Med. Surg. 
15, 619-623. 

Lopes-Bezerra, L.M., Mora-Montes, H.M., Zhang, Y., Nino-Vega, G., Ro-
drigues, A.M., Camargo, Z.P., Hoog, S., 2018. Sporotrichosis be-
tween 1898 and 2017: The evolution of knowledge on a change-
able disease and on emerging etiological agents. Med. Mycol. 
56, S126-S143. 

Macêdo-Sales, P.A., Souto, S.R.L.S., Destefani, C.A., Lucena, R.P., Machado, 
R.L.D., Pinto, M.R., Lopes-Bezerra, L.M., Rocha, E.M.S., Baptista, 
A.R.S., 2018. Domestic feline contribution in the transmission of 
Sporothrix in Rio de Janeiro State, Brazil: a comparison between 
infected and non-infected populations. BMC Vet. Res. 14, 1-10. 

Madrid, I.M., Mattei, A.S., Fernandes, C.G., Nobre, M.O., Meireles, M.C.A., 
2012. Epidemiological findings and laboratory evaluation of spo-
rotrichosis: a description of 103 cases in cats and dogs in south-
ern Brazil. Mycopathologia. 173, 265-273. 

Makri, N., Paterson, G.K., Gregge, F., Urquhart, C., Nuttall, T., 2020. First 
case report of cutaneous sporotrichosis (Sporothrix species) in a 
cat in the UK. JFMS Open Rep. 6, 1-5. 

Mario, D.A.N., Santos, R.C.V., Denardi, L.B., Vaucher, R.A., Santurio, J.M., 
Alves, S.H., 2016. Interference of melanin in the susceptibility pro-
file of Sporothrix species to amphotericin B. Rev. Iberoam. Micol. 
33, 21-25. 

Mascarenhas, M.B., Lopes, N.L., Pinto, T.G., Costa, T.S., Peixoto, A.P., Ra-
madinha, R.R., Fernandes, J.I., 2018.  Canine sporotrichosis: report 
of 15 advanced cases. Pesq. Vet. Bras. 38, 477-481. 

McCarty, T.P., Pappas, P.G., 2014. The evolving epidemiology of sporo-
trichosis. Curr. Fungal Infect. Rep. 8, 255-261. 

Miller, S.D., Keeling, J.H., 2002. Ant sting sporotrichosis. Cutis. 69, 439-
442.

Miranda, L.H.M., Conceição-Silva, F., Quintella, L.P., Kuraiem, B.P., Pereira, 
S.A., Schubach, T.M.P., 2013. Feline sporotrichosis: histopatholog-
ical profile of cutaneous lesions and their correlation with clinical 
presentation. Comp. Immunol. Microbiol. Infect. Dis. 36, 425-432. 

Miranda, L.H.M., Silva, J.N., Gremião, I.D.F., Menezes, R.C., Almeida-Paes, 
R., Reis E.G., Oliveira, R.V.C., Araujo, D.S.A., Ferreiro, L., Pereira, 
S.A., 2018a. Monitoring fungal burden and viability of Sporothrix 
spp. in skin lesions of cats for predicting antifungal treatment 
response. J. Fungi. 4, 92.

Miranda, L.H.M., Meli, M., Conceição-Silva, F., Novacco, M., Menezes, R.C., 
Pereira, S.A., Sugiarto, S., Reis, E.G., Gremião, I.D.F., Hofmann-Leh-
mann, R., 2018b. Co-infection with feline retrovirus is related to 
changes in immunological parameters of cats with sporotrichosis. 
PloS One. 13, e0207644. 

Moaven, L.D., Altman, S.A., Newnham, A.R., 1999. Sporotrichosis mimick-
ing necrotising arachnidism. Med. J. Aust. 171, 685-686.

Montenegro, H., Rodrigues, A.M., Dias, M.A.G., Silva, E.A., Bernardi, F., Ca-
margo, Z.P., 2014. Feline sporotrichosis due to Sporothrix brasil-
iensis: an emerging animal infection in São Paulo, Brazil. BMC Vet. 
Res. 10, 1-11. 

Mora-Montes, H.M., Dantas, A.S., Trujillo-Esquivel, E., Baptista, A.R.S., 
Lopes-Bezerra, L.M., 2015. Current progress in the biology of 
members of the Sporothrix schenckii complex following the ge-
nomic era. FEMS Yeast Res. 15, 1-10. 

Nakasu, C.C.T., Waller, S.B., Ripoll, M.K., Ferreira, M.R.A., Conceição, F.R., 
Gomes, A.R., Osório, L.G., Faria, R.O., Cleff, M.B., 2021. Feline 
sporotrichosis: a case series of itraconazole-resistant Sporothrix 
brasiliensis infection. Braz. J. Microbiol. 52, 163-171. 

New, D., Beukers, A.G., Kidd, S.E., Merritt, A.J., Weeks, K., Hal, S.J.V., Arthur, 
I., 2019. Identification of multiple species and subpopulations 
among Australian clinical Sporothrix isolates using whole genome 
sequencing. Med. Mycol. 57, 905-908. 

Oliveira, M.M.E., Almeida-Paes, R., Muniz, M.M., Gutierrez-Galhardo, M.C., 
Zancope-Oliveira, R.M., 2011. Phenotypic and molecular identi-
fication of Sporothrix isolates from an epidemic area of sporo-
trichosis in Brazil. Mycopathologia. 172, 257-267. 

Oliveira, M.M.E., Almeida-Paes, R., Gutierrez-Galhardo, M.C., Zancope-Ol-
iveira, R.M., 2014. Molecular identification of the Sporothrix 
schenckii complex. Rev. Iberoam. Micol. 31, 2-6. 

Orofino-Costa, R., Macedo, P.M., Rodrigues, A.M., Bernardes-Engemann, 
A.R.B., 2017. Sporotrichosis: an update on epidemiology, etio-
pathogenesis, laboratory and clinical therapeutics. An. Bras. Der-
matol. 92, 606-620. 

Paixão, A.G., Galhardo, M.C.G., Almeida-Paes, R., Nunes, E.P., Gonçalves, 
M.L.C., Chequer, G.L., Lamas, C.C., 2015. The difficult management 

of disseminated Sporothrix brasiliensis in a patient with advanced 
AIDS. AIDS Res. Ther. 12, 1-6. 

Pereira, S.A., Passos, S.R.L., Silva, J.N., Gremião, I.D.F., Figueiredo, F.B., 
Teixeira, J.L., Monteiro, P.C.F., Schubach, T.M.P., 2010. Response 
to azolic antifungal agents for treating feline sporotrichosis. Vet. 
Rec. 166, 290-294. 

Pereira, S.A., Menezes, R.C., Gremião, I.D.F., Silva, J.N., Honse, C.O., Figue-
iredo, F.B., Silva, D.T., Kitada, A.A.B., Reis, E.G., Schubach, T.M.P., 
2011. Sensitivity of cytopathological examination in the diagnosis 
of feline sporotrichosis. J. Feline Med. Surg. 13, 220-223.

Poester, V.R., Mattei, A.S., Madrid, I.M., Pereira, J.T.B., Klafke, G.B., San-
chotene, K.O., Brandolt, T.M., Xavier, M.O., 2018. Sporotrichosis 
in Southern Brazil, towards an epidemic? Zoonoses Public Health. 
65, 815-821.

Portuondo, D.L., Batista-Duharte, A., Ferreira, L.S., Martínez, D.T., Polesi, 
M.C., Duarte, R.A., Silva, A.C.A.P., Marcos, C.M., Almeida, A.M.F., 
Carlos, I.Z., 2016. A cell wall protein-based vaccine candidate in-
duce protective immune response against Sporothrix schenckii 
infection. Immunobiology. 221, 300–309. 

Queiroz-Telles, F., Fahal, A.H., Falci, D.R., Caceres, D.H., Chiller, T., Pasqua-
lotto, A.C., 2017. Neglected endemic mycoses. Lancet Infect. Dis. 
17, e367-e377. 

Queiroz-Telles, F., Buccheri, R., Benard, G., 2019. Sporotrichosis in immu-
nocompromised hosts. J. Fungi. 5, 8. 

Reis, E.G., Gremião, I.D.F., Kitada, A.A.B., Rocha, R.F.D.B., Castro, V.S.P., Bar-
ros, M.B.L., Menezes, R.C., Pereira, S.A., Schubach, T.M.P., 2012. 
Potassium iodide capsule treatment of feline sporotrichosis. J. 
Feline Med. Surg. 14, 399-404. 

Reis, E.G., Schubach, T.M.P., Pereira, S.A., Silva, J.N., Carvalho, B.W., Quin-
tana, M.S.B., Gremião, I.D.F., 2016. Association of itraconazole and 
potassium iodide in the treatment of feline sporotrichosis: a pro-
spective study. Med. Mycol. 54, 684-690. 

Rios, M.E., Suarez, J., Moreno, J., Vallee, J., Moreno, J.P., 2018. Zoonot-
ic Sporotrichosis Related to Cat Contact: First Case Report from 
Panama in Central America. Cureus. 10, e2906. 

Rocha, R.F.D.B., Schubach, T.M.P., Pereira, S.A., Reis, E.G., Carvalho, B.W., 
Gremião, I.D.F., 2018. Refractory feline sporotrichosis treated with 
itraconazole combined with potassium iodide. J. Small Anim. 
Pract. 59, 720-721. 

Rodrigues, A.M., Teixeira, M.M., Hoog, G.S., Schubach, T.M.P., Pereira, S.A., 
Fernandes, G.F., Bezerra, L.M.L., Felipe, M.S., Camargo, Z.P., 2013. 
Phylogenetic analysis reveals a high prevalence of Sporothrix 
brasiliensis in feline sporotrichosis outbreaks. PLoS Negl. Trop. 
Dis. 7, e2281. 

Rodrigues, A.M., Hoog, G.S., Zhang, Y., Camargo, Z.P., 2014. Emerging 
sporotrichosis is driven by clonal and recombinant Sporothrix 
species. Emerg. Microbes Infect. 3, 1-10. 

Rodrigues, A.M., Hoog, G.S., Camargo, Z.P., 2015. Molecular diagno-
sis of pathogenic Sporothrix species. PLoS Negl. Trop. Dis. 9, 
e00041902015. 

Rodrigues, A.M., Hoog, G.S., Camargo, Z.P., 2016a. Sporothrix species 
causing outbreaks in animals and humans driven by animal–ani-
mal transmission. PLoS Pathog. 12, e1005638. 

Rodrigues, A.M., Choappa, R.C., Fernandes, G.F., Hoog, G.S., Camargo, 
Z.P., 2016b. Sporothrix chilensis sp. nov.(Ascomycota: Ophiosto-
matales), a soil-borne agent of human sporotrichosis with 
mild-pathogenic potential to mammals. Fungal Biol. 120, 246-
264. 

Rodrigues, A.M., Hoog, G.S., Camargo, Z.P., 2018. Feline sporotrichosis. 
In: Emerging and Epizootic Fungal Infections in Animals. Springer 
International Publishing, Manhattan, NY, USA, pp. 199-231. 

Rodrigues, A.M., Della-Terra, P.P., Gremião, I.D., Pereira, S.A., Orofino-Cos-
ta, R., Camargo, Z.P., 2020. The threat of emerging and re-emerg-
ing pathogenic Sporothrix species. Mycopathologia. 185, 813-
842. 

Romero-Martinez, R., Wheeler, M., Guerrero-Plata, A., Rico, G., Tor-
res-Guerrero, H., 2000.  Biosynthesis and Functions of Melanin in 
Sporothrix schenckii. Infect. Immun. 68, 3696-3703. 

Sanchotene, K.O., Madrid, I.M., Klafke, G.B., Bergamashi, M., Della-Terra, 
P.P., Rodrigues, A.M., Camargo, Z.P., Xavier, M.O., 2015. Sporothrix 
brasiliensis outbreaks and the rapid emergence of feline sporo-
trichosis. Mycoses. 58, 652-658.  

Schubach, T.M.P., Schubach, A.O., Reis, R.S., Cuzzi-Maya, T., Blanco, T.C.M., 
Monteiro, D.F., Barros, B.M.L., Brustein, R., Zancopé-Oliveira, R.M., 
Monteiro, P.C.F., Wanke, B., 2002. Sporothrix schenckii isolated 
fromdomestic cats with and without sporotrichosis in Rio de Ja-
neiro, Brazil. Mycopathologia. 153, 83-86. 

Schubach, T.M.P., Schubach, A.O., Cuzzi-Maya, T., Okamoto, T., Reis, R.S., 
Monteiro, P.C.F., Gutierrez-Galhardo, M.C., Wanke, B., 2003. Pa-
thology of sporotrichosis in 10 cats in Rio de Janeiro. Vet. Rec. 

Amanda Garcia Stefaniszen et al. /Journal of Advanced Veterinary Research (2023) Volume 13, Issue 5, 850-856

855



152, 172-175. 
Schubach, T.M.P., Schubach, A., Okamoto, T., Barros, M.B.L., Figueiredo, 

F.B., Cuzzi, T., Fialho-Monteiro, P.C., Reis, R.S., Perez, M.A., Wanke, 
B., 2004. Evaluation of an epidemic of sporotrichosis in cats: 347 
cases (1998–2001). J. Am. Vet. Med. Assoc. 224, 1623-1629. 

Schubach, A.O., Schubach, T.M.P., Barros, M.B.L., 2005. Epidemic cat-trans-
mitted sporotrichosis. N. Engl. J. Med. 353, 1185-1186. 

Schubach, T.M.P., Menezes, R.C., Wanke, B., 2012. Sporotrichosis. In: Infec-
tious Diseases of the Dog and Cat, Fourth Ed. Saunders Elsevier, 
St Louis, MO, USA, pp. 645- 650.

Schwartz, I.S., Kenyon, C., Thompson, G.R., 2016. Endemic mycoses: What’s 
new about old diseases? Curr. Clin. Microbiol. Rep. 3, 71-80. 

Silva, M.B.T., Costa, M.M.M., Torres, C.C.S., Galhardo, M.C.G., Do Valle, 
A.C.F., Magalhães, M.A.F.M., Sabroza, P.C., Oliveira, R.M., 2012. 
Urban sporotrichosis: a neglected epidemic in Rio de Janeiro, 
Brazil. Cad. Saude Pública. 28, 1867-1880. 

Silva, M.A., Medina, R.M., Ribeiro, R.B., Silveira, R.L., Carvalho, E.C.Q., 2013. 
Anatomopathological aspects of feline sporotrichosis. J. Bras. 
Ciênc. Anim. 6, 418-426.

Silva, J.N., Miranda, L.H.M., Menezes, R.C., Gremião, I.D.F., Oliveira, R.V.C., 
Vieira, S.M.M., Conceição-Silva, F., Ferreiro, L., Pereira, S.A., 2018. 
Comparison of the sensitivity of three methods for the early di-
agnosis of sporotrichosis in cats. J. Comp. Pathol. 160, 72-78. 

Stopiglia, C.D.O., Magagnin, C.M., Castrillón, M.R., Mendes, S.D.C., Heid-
rich, D., Valente, P., Scrofeneker, M.L., 2014. Antifungal suscep-
tibilities and identification of species of the Sporothrix schenckii 
complex isolated in Brazil. Med. Mycol. 52, 56–64.

Teixeira, M.M., Rodrigues, A.M., Tsui, C.K.M., Almeida, L.G.P., Diepeningen, 
A.D.V., Ende, B.G.V.D., Fernandes, G.F., Kano, R., Hamelin, R.C., 
Lopes-Bezerra, L.M., Vasconcelos, A.T.R., Hoog, S., Camargo, Z.P., 
Felipe, M.S.S., 2015. Asexual propagation of a virulent clone com-
plex in a human and feline outbreak of sporotrichosis. Eukaryot. 

Cell. 14, 158-169. 
Teixeira, P.A.C., Castro, R.A., Nascimento, R.C., Tronchin, G., Torres, 

A.P., Lazéra, M., Almeida, S.R., Bouchara, J.P., Penha, C.V.L.Y., 
Lopes-Bezerra, L.M., 2009. Cell surface expression of adhesins for 
fibronectin correlates with virulence in Sporothrix schenckii. Mi-
crobiology. 155, 3730-3738. 

Téllez, M.D., Batista-Duharte, A., Portuondo, D., Quinello, C., 
Bonne-Hernández, R., Carlos, I.Z., 2014. Sporothrix schenckii com-
plex biology: environment and fungal pathogenicity. Microbiol-
ogy. 160, 2352-2365. 

Téllez-Martínez, D., Batista-Duharte, A., Portuondo, D.L., Carlos, I.Z., 2019. 
Prophylactic and therapeutic vaccines against sporotrichosis. 
Feasibility and prospects. Microbes Infect. 21, 432-440. 

Thomson, J., Trott, D.J., Malik, R., Galgut, B., McAllister, M.M., Nimmo, J., 
Renton, D., Kidd, S.E., 2019. An atypical cause of sporotrichosis in 
a cat. Med. Mycol. Case Rep. 23, 72-76.

Tovikkai, D., Maitrisathit, W., Srisuttiyakorn, C., Vanichanan, J., Thamma-
hong, A., Suankratay, C., 2020. Sporotrichosis: The case series 
in Thailand and literature review in Southeast Asia. Med. Mycol. 
Case Rep. 27, 59-63. 

Viana, P.G., Figueiredo, A.B.F., Gremião, I.D.F., Miranda, L.H.M., Antonio, 
I.M.S., Boechat, J.S., Machado, A.C.S., Oliveira, M.M.E., Pereira, S.A., 
2018. Successful treatment of canine sporotrichosis with terbin-
afine: Case reports and literature review. Mycopathologia. 183, 
471-478. 

Zhang, M., Li, F., Li, R., Gong, J., Zhao, F., 2019. Fast diagnosis of sporo-
trichosis caused by Sporothrix globosa, Sporothrix schenckii, and 
Sporothrix brasiliensis based on multiplex real-time PCR. PLoS 
Negl. Trop. Dis. 13, e0007219. 

Zhou, X., Rodrigues, A.M., Feng, P., Hoog, G.S., 2014. Global ITS diversity 
in the Sporothrix schenckii complex. Fungal Divers. 66, 153-165.

Amanda Garcia Stefaniszen et al. /Journal of Advanced Veterinary Research (2023) Volume 13, Issue 5, 850-856

856


