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A B S T R A C T

This is a case report of feline sporotrichosis in a 3-year-old male intact DSH stray cat in Bangkok, Thailand.
Cytology and histopathology revealed Sporothrix yeast-like organisms in ulcerative cutaneous lesions. Fungal
culture and sequence analysis of ITS region of rDNA confirmed the diagnosis and the causative agent as
Sporothrix schenckii. This is the first case report of feline sporotrichosis in the country. The case report em-
phasizes the role of stray cats as this zoonotic disease carrier.

1. Introduction

Sporotrichosis is a subcutaneous and systemic mycotic infection in
human, and many animal species including dogs, cats, horses, donkeys,
caused by thermal dimorphic fungus, Sporothrix schenckii [1,2]. S
schenckii is classified under the division Ascomycota, class Pyr-
enomycetes, order Ophiostomatales and family Ophiostomataceae,
with no known sexual form [2]. Epidemiological studies revealed high
genetic variability within the species complex including six distinctive
species that exhibited either globally or geographically distribution [3].

In the environment, S. schenckii exists in a mycelial form growing on
living and decaying plant material. After inoculation into animal body,
the fungus converts itself to a yeast form characterized by round, oval,
or cigar shaped, 3–5 µm wide, and 5–9 µm long [4]. In human, sporo-
trichosis usually caused by transcutaneous traumatic implantation of
fungal conidia contaminated thorns, splinters, straw or wood shavings
[5]. Classical lesions develop as primary skin papules, nodules or ab-
scesses and infection spreads along the regional lymphatic chain as
observing multifocal to generalized skin lesions along with associated
lymphadenopathy [3]. In dogs and cats, there are three recognized le-
sions: the localized or fixed cutaneous form, the cutaneous-lymphatic
form and the disseminated or systemic form. Lesions in the nasal cavity
and upper respiratory tract are usually observed in most severe cases. In
both humans and animals, multifocal or systemic/disseminated sporo-
trichosis is rare and associated with host immunodeficiency status [5].

Treatments of sporotrichosis in cats are iodides, itraconazole,

ketoconazole, fluconazole local thermotherapy, amphotericin B and
terbinafine. Treatment should be continued for at least 1 month after
apparent clinical cure to prevent recurrent of clinical sign. Use of glu-
cocorticoids or any immunosuppressive drug is contraindicated both
during and after the treatment of the disease, because the disease can
worsen or recur. Any concurrent bacterial infection should be si-
multaneously treated for 4–8 weeks with an appropriate antibacterial to
help in the healing of the lesion [1,2,4].

The zoonotic potential of sporotrichosis, especially from cats to
humans, are concerned for serious outbreaks in various countries [3].
Transmission of sporotrichosis from animal-to-animal or animal-to-
human can occurred via bites, scratches or directly contact of injured
skin with an ulcerated wound or exudate from an infected cat [4].

In Thailand, human sporotrichosis was firstly reported in 1999 [6].
Until now, the incidence has been suggested to be very low comparing
to other Asian countries [3]. Animal sporotrichosis in Thailand has
never been documented before as well. Zoonotic sporotrichosis out-
break in humans and cats in Malaysia, the country with geographically
connected with Thailand, has shown the best example of emerging
zoonosis that we should aware. Herein, we report the first confirmed
case of feline sporotrichosis in a stray cat in Bangkok, Thailand.

2. Case

A 3-year-old male intact DSH was found as a stray cat on December
2nd, 2017. Its body condition was emaciation. The cat had multifocal
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alopecic, abrasive, and ulcerated lesions located at lateral aspects of
forelimbs, right hip, and both sides of ear base and the bridge of the
nose. It also showed signs of upper respiratory infection including
sneezing with bloody mucous discharge. The person who rescued the
cat, decided to bring it directly to a private clinic. It was tested for feline
immunodeficiency and feline leukemia virus and had positive result for
feline leukemia virus (Snap FIV/ FeLV® combo test, IDEXX, USA).
Complete blood cell count revealed leukocytosis: 32,980 (normal
5.5–19.5 103/μl), anemia (27.7%, normal range 30–45%) whereas
creatinine and alanine transferase were within normal ranges. Due to
the ulcerated and crusting lesions, the differential diagnosis lists of
these lesions were deep pyoderma or deep mycotic infection. Cytology
was performed on the ulcerated area and revealed numerous cigar-
shaped yeasts, 2–5 µm in diameter with intracellular cocci bacteria and
degenerate neutrophils (Fig. 3). The phagocytosis of yeasts cells by
macrophages was also noted. Initial diagnosis of cutaneous sporo-
trichosis was made. The cat was referred to the Kasetsart University
Veterinary Teaching Hospital (KUVTH) for further diagnostics and skin
biopsy to confirm sporotrichosis.

On day 0, clinical examination was performed and skin biopsy
samples were collected from crusted and ulcerated lesions at ear base,
lateral hip and forelimbs. The owner was educated about the disease's
zoonosis potential and prognosis. On day 0, the cat was received oral
itraconazole 10mg/ml orally once a day together with daily topical
solution of hypochlorite (Vetericyn®, Innovacyn, USA) at the ulcerated
lesions. The cat was also given cefovecin (Convenia®, Zoetis, USA) at
dose 8mg/kg subcutaneously in order to control secondary bacterial
upper respiratory infection. On day 4, the cat was found dead and the
necropsy was performed.

3. Necropsy and histopathological findings

Multifocal pyogranulomata were present in the skin, extending from
epidermis to deep dermis and caused deep ulceration. The pyo-
granulomata were characterized by infiltrate of macrophages, neu-
trophils, and lymphocytes to a lesser extent. Abundant unstained
elongate-shaped yeasts were present freely in the lesion and within the
macrophages. The yeasts were 4–10 µm in diameter (Fig. 4). Periodic
acid-Schiff stain revealed myriads of elongate cigar-shaped yeasts,
consistent with Sporothrix spp. (Fig. 5). The yeasts were not found in
lung, subcutaneous and hilar lymph nodes or liver. Alveolar lumen was
filled with eosinophilic proteinaceous fluid associated with severe
congestion of alveolar capillaries. Cause of death was acute pulmonary
edema. FeLV and FIV viral infection was tested by PCR from bone
marrow and heart blood respectively. The cat was positive for FeLV
nucleic acid in tested bone marrow but negative for FIV in heart blood.

Fig. 1. Photograph of the cat. Multifocal cutaneous irregular-shaped ulcera-
tions, ranged from 1 to 4 cm, at face, ear pinnae (Fig. 1) and right forelimb
(Fig. 2).

Fig. 2. Photograph of the cat. Multifocal cutaneous irregular-shaped ulcera-
tions, ranged from 1 to 4 cm, atface, ear pinnae (Fig. 1) and right forelimb
(Fig. 2).

Fig. 3. Photomicrograph of a cytologic preparation collected from an ulcerated
lesion of the cat's skin showing numerous intramacrophagic and free cigar-
shaped yeasts and degenerate neutrophils. Modified Wright's Giemsa stain.

Fig. 4. Photomicrograph of a pyogranuloma characterized by infiltrate of
predominant macrophages, neutrophils and lymphocytes with numerous in-
tramacrophagic and free cigar-shaped yeasts. H & E stain.
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4. Fungal culture and PCR analysis

Samples of cutaneous exudates were collected through sterile swabs
from the ulcerative lesions of nose. Prior to the process of fungal cul-
ture, high burden of yeast cells with cigar-shaped and budding was
directly observed using 10% potassium hydroxide. Fungal isolation was
performed by spreading the specimens on following culture media
containing chloramphenicol (100mg/L) and amoxicillin (50mg/L):
Sabouraud dextrose agar, brain heart infusion agar (BHI) and potato
dextrose agar; and incubated at 25 °C and 37 °C with daily observation.
Positive culture of Sporothrix schenckii was identified based on the
colony and microscopic morphologies, as well as, its thermal di-
morphism (Fig. 6). To confirm the species, fungal DNA barcoding was
applied. DNA was extracted by grinding of filamentous fungal culture in
liquid nitrogen and followed by the conventional extraction method
from Ferrer et al., [7]. The ITS region of the rDNA was amplified using a

set of primers: SR6R (5′-AAGTATAAGTCGTAACAAGG-3′) and ITS4 (
5′-TCCTCCGCTTATTGATATGC-3′) [8]. The amplicons were purified
and sequenced in both the forward and reverse directions using ABI
BigDye Terminator v. 3. 1 (Macrogen Inc., Seoul, South Korea). The
sequences were bidirectional reads assembled and manually corrected
for consensus sequences using BioEdit version 7.2.4. The complete se-
quence of ITS region was deposited to the GenBank database (accession
number MG976612) and analyzed by comparing the nucleotide simi-
larity using the BLASTn tool of the National Centre for Biotechnology
Information (NCBI) (https://blast.ncbi.nlm.nih.gov/Blast.cgi) and the
blast tool of the International Society for Human and Animal Mycology
(ISHAM) Barcoding database (http://its.mycologylab.org). The fungus
was successfully confirmed as S. schenckii by having 100% genetic
identity to the sequences of S. schenckii isolated from different hosts and
countries, which were available in the GenBank and ISHAM Barcoding
databases.

5. Discussion

This is the first confirmed case report of feline cutaneous sporo-
trichosis in a stray cat in Bangkok, Thailand. The diagnosis was made
by skin cytology, biopsy and necropsy. Fungal culture and DNA se-
quencing confirmed that this cat was infected by Sporothrix schenckii.
Sequencing of the ITS region of rDNA is currently the most widely
applied gene for routine identification of fungi as recommended as the
universal DNA barcode for fungal species identification [8]. However,
species of the S. schenckii complex should be further investigated by
using other genes such as calmodulin, translation elongation factor-1
alpha and beta-tubulin which are widely accepted for epidemiological
study of sporotrichosis as previous described as six species of Sporothrix
schenckii sensu lato including S. schenckii sensu stricto (the original S.
schenckii), S. brasiliensis, S. globose, S. luriei (relevant cryptic species
under S. schenckii), S. mexican and S. albicans [3]. Based on the litera-
ture search, this is the first confirmed case of feline sporotrichosis in
Thailand, which definitive diagnosis was reached by necropsy, histo-
pathology, fungal culture and ITS sequencing.

Host immune system is considered as an important factor for the
complete cure of sporotrichosis despite the treatment with proper an-
tifungal medication. There was a report of inversion of CD4/CD8 ratio
in peripheral circulating lymphocytes, characterized by increased per-
centage of CD8+ cells, especially CD8low cells in severe cases of feline
sporotrichosis [9]. In this present report, the cat was a stray animal, and
was infected with FeLV. The defective immune system influenced by
FeLV infection might be the contributing factor that made the yeast
organism disseminated via the lymphatic vessels and developed gen-
eralized multifocal cutaneous lesions. According to a published study in
Malaysia, evaluating the outcome of ketoconazole treatment in eight
cases of feline sporotrichosis, two out of eight cats were FIV positive,
but one cat was cured after 12 months [2].

This cat presented with classical sporotrichosis lesions of cutaneous
involvement. However, probably due to very poor immune status and
body condition, we did not find the enlargement of regional lymph
nodes. Severe ulcers of mucocutaneous lesions were prominent over the
head, ears and nose; multifocal lesions were also found throughout the
body skin of front and hind limbs and paws, trunks and tail. This
classical lesions of feline cutaneous sporotrichosis was suggested to be a
virulent form in infected cats of endemic regions [10]. Affected areas
may initially present with fight wound abscesses, draining tracts, cel-
lulitis or ulcerated and crusted nodules. The risk factors in cats include
intact male and roaming outdoors, which acquire the wound through
contaminated claws or teeth during fights [1,2,and 4]. Some cats pre-
sent with a history of lethargy, depression, anorexia, and fever, which
suggest the potential for disseminated disease [4].

Due to the concurrent bacterial upper respiratory and skin infec-
tions in this presented case, cefovecin (Convenia®, Zoetis, USA) was
administered. For antifungal treatment, itraconazole was selected due

Fig. 5. Photomicrograph of numerous intralesional cigar-shaped yeasts visua-
lized by periodic acid-Schiff stain.

Fig. 6. At 25 °C, Sporothrix schenckii colonies are moderately growing (5–7
days), dematiaceous fine filaments and to wrinkled and folded surface. Its
mycelial form shows thin hyaline septate hyphae, typical flower-like arrange-
ment of conidial clusters at the apex of conidiophores. At 37 °C, on BHI
medium, yeast-like colonies of S. schenckii are glabous, yellow to tan color; and
microscopically gram-positive ovoid or elongated budding yeast cells. (For in-
terpretation of the references to color in this figure legend, the reader is referred
to the web version of this article).
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to its efficacy and has less side effect compared to ketoconazole. Topical
antifungal solution, hypochlorite (Vetericyn®, Innovacyn, USA) was
used to be applied at the lesions around eyes and nose. This solution is
not irritating and toxic when it penetrates through the mucosal layer.
Retrospective review of successful treatments for feline sporotrichosis,
there were 33.8% were treated with itraconazole, 38.2% with sodium
iodide, 10.3% with itraconazole and fluconazole, 5.9% with itracona-
zole and terbinafine, and 4.4% with itraconazole and ketoconazole. The
duration of treatment ranged from 16 to 80 weeks [11].

Sporothrix schenckii occurs worldwide, but is more common in tro-
pical, subtropical and temperate zones with high humidity (80–95%)
and mild temperatures (25–28 °C) [1]. A study of infected cats in Ma-
laysia suggested that a clonal strain of S. schenckii sensu stricto is the
prevailing causative agent [2]. The study reported 36 of 44 isolates
(82%) were thermotolerance, which determined via culture at 37 °C for
7days. Interestingly, S. schenckii sensu stricto in Malaysia showed less
susceptibility to antifungal (by microdilution and E-test results) in-
cluding, fluconazole, amphotericin-B, terbinafine, posaconazole, and
itraconazole. Ketoconazole was the antifungal with the lowest MIC and
can be considered treatment of choice for this strain [2]. There was a
report of two cases of feline sporotrichosis treated with gradual dose
increment of itraconazole from 10mg/kg/day up to 60–80mg/kg/day
and the duration of treatment was up to 7–8 months. The 12-months
follow up period revealed no recurrent of infection. Biochemistry pro-
files in these two cats were normal during the treatment period. The
third cat was treated with high dose of itraconazole for 1 month to-
gether with topical application of chlorhexidine 3%, climbazole 0.5%
and phytosphingosine (Douxo Pyo® Mousse, Ceva, France). This cat had
increased liver enzymes, and the high dose itraconazole protocol was
discontinued. Despite only being treated with high dose itraconazole for
1month, the complete cure was achieved, and the cat was in remission
at 5-month follow-up [5]. Unfortunately, the cat in this report died
prior to the full course of treatment. The in vitro antifungal suscept-
ibility should be performed in future cases.

The traumatic implantation of S. schenckii sensu lato spores from a
contaminated source has been known as the major route of infection.
The first human sporotrichosis in Thailand was reported in 1990 [6];
while the disease in cat in the country may have been overlooked.
Higher number of human cases had been described earlier in other
Asian countries such as Japan, Korea and India [3]. The burden of
sporotrichosis throughout the world are diverse and suggested to be
linked with the source of infections and zoonotic interaction [3]. In Asia
and many other countries in the world, low to moderate number of
sporotrichosis cases is reported annually; leisure and occupational ac-
tivities such as agriculture, gardening, floriculture and mining, are
concerned for major risk of infection [12]. Different situation is oc-
curred when sporotrichosis become zoonotic transmission via bite or
scratch of infected animals, especially cats, as reported in Brazil (4669
zoonotic cases), America (62 zoonotic cases) and Malaysia (23 zoonotic
cases) [10,12,13]. The route of human infection by transmission from
cats is more significant than environmental sources due to large amount
of the yeast could be isolated from claws, skin lesions, nasal, oral
cavities and feces of the infected cats. Therefore, the human infection
could be transmitted by the bite or the scratch from stray cats even
there is no contact with the cat's skin lesions [14].

Since we firstly report sporotrichosis in a stray cat in Thailand, an

awareness of zoonotic potential and animal transmission (cat-to-cat or
cat-to-dog) should be promoted among the Thai veterinarians and an-
imal-related workers, as well as Thai public health and society. Skin
cytology should be performed in order to rule out deep mycotic infec-
tions and should be confirmed by skin biopsy. Sporotrichosis should
always be suspected in cats with crusted and ulcerated cutaneous le-
sions, or in the cats with non-healing fight wound abscess, especially
stray cats. The owners and veterinarians should be reminded to always
wear gloves when handling, examining and collecting clinical samples
of exudates or tissues of suspected animals and to prevent from biting
and scratching [3,10]. Unfortunately, due to the poor presenting con-
dition, the reported case succumbed, before the authors could monitor
the improvement from antifungal treatment. Species within the S.
schenckii sensu lato and the antifungal susceptibility of Thai cat strain(s)
should be further determined in order to compare with feline sporo-
trichosis of geographically close countries.
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