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Sporotrichosis is a mycotic infection of humans and animals caused by different fungal species of the genus
Sporothrix. Feline sporotrichosis presents a broad spectrum of clinical manifestations and its treatment with
classic antifungal drugs is often long and frustrating. Methylene blue-mediated antimicrobial photodynamic
therapy (MB-APDT) comes to light as an interesting approach against fungal infections, including sporotrichosis.
In this case report, a 1-year-old male cat was diagnosed with sporotrichosis, being confirmed by fungal culture.

The cat was treated by MB-APDT combined with oral administration of itraconazole. Following 2 weeks after the
end of treatment, the animal was clinically cured, and an additional fungal culture was negative for Sporothrix
spp., confirming the total remission of sporotrichosis. No side effects and recurrences were observed after a 3-
moth follow-up. MB-APDT is a promising strategy against feline sporotrichosis, however large-scale studies
are welcome to confirm its potential.

1. Introduction

Sporotrichosis, also known as rose gardener’s disease, is a mycotic
infection of humans and animals (mostly cats) caused by different fungal
species of the genus Sporothrix, a saprophyte fungus that is endemic
mostly in tropical and subtropical regions [1,2]. It affects the skin and
subcutaneous tissue, but it can rarely cause other clinical forms of
infection [1,2]. In cats, sporotrichosis frequently causes multiple skin
nodules and ulcers as a consequence of fights with infected cats or
contact with contaminated wounds and soil by Sporothrix propagules [1,
2]. Although it has been demonstrated that in vitro Sporothrix spp. are
susceptible to a broad range of antifungal drugs, the treatment of feline
sporotrichosis is often long and frustrating [1,2].

Antimicrobial photodynamic therapy (APDT) combines the use of a
photosensitizer (PS), light, and molecular oxygen to generate significant
amounts of reactive oxygen species (ROS) that are lethal for microor-
ganisms [3]. Methylene blue (MB) is a broad investigated cationic PS in
the APDT field, and literature is vast regarding MB-APDT inactivation
effects against a broad range of microorganisms, including pathogenic
fungi [3,4]. Additionally, MB-APDT is considered cost-effective and safe
for the hosts, making this approach interesting for clinical applications
in human and veterinary medicine [4]. We describe the successful
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treatment of feline sporotrichosis using MB-APDT combined with
itraconazole.

2. Case report

A 1-year-old male cat, weighing 3.5 kg, was admitted to a private
veterinary clinic presenting a deep ulcer of nearly 3 cm (longitudinal
size) surrounded by two nodular lesions measuring 2 cm in the region of
the penis (Fig. 1A). The feline’s urethra remained intact, thus not
affecting his ability to urinate properly. Fungal culture confirmed the
presence of Sporothrix spp., and medical records suggested that the an-
imal was infected during recovery of a post-operative orchiectomy
through contact with contaminated soil. A combined treatment using
oral itraconazole and topical MB-APDT was performed. Itraconazole was
administered at a dose of 10 mg/kg daily (around 35 mg/day) for 50
days. Three sessions of MB-APDT were conducted once a week in the
first 3 weeks. Afterward, 2 more sessions were applied every 2 weeks,
totaling 5 sessions in 45 days. The cat’s owner signed a free and
informed consent allowing the treatment.

MB-APDT was carried out by the topical administration of MB
aqueous solution at a concentration of 500 pM (Sigma-Aldrich, USA).
After 10 min, the lesion was irradiated with a diode laser emitting a
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wavelength of 660 nm, delivering radiant exposure of 128 J/cm?, 9 J,
and 90 s per point, being 5 points in the ulcer and one in each nodule,
resulting in a total of 7 points. The output power was 100 mW, and
irradiance of 1.4 W/cm? (Therapy XT DMC®, Brazil) (Fig. 1B and C).

After the 7th day of treatment, ulcer size appeared more superficial,
while both nodules were reduced by approximately 25% (Fig. 1D). After
2 weeks, we observed a significant clinical improvement, determined by
the reduction of the lesion’s area in the surrounding external urethral
orifice (Fig. 1E).

At the last MB-APDT session, the wound was completely healed,
while nodules were substantially smaller, nearly 50% reduced (Fig. 1G).
Two-weeks after the end of treatment, the animal was clinically cured,
showing a normal anatomical position of the urinary tract opening and
hair growth on the site of treatment (Fig. 1H). Moreover, a further fungal
culture was negative for Sporothrix spp., confirming the total remission
of sporotrichosis.
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Of clinical importance, no vomit, diarrhea, anorexia, weight loss, or
any side effects were noticed throughout treatment. In addition, the
animal revealed normal levels of liver enzymes and an active behavior
across the entire period. The animal was monitored for 3 months, and no
recurrences were noticed during the follow-up period (Fig. 11).

3. Discussion

Sporotrichosis is a serious zoonotic infection that causes single or
multiple subcutaneous lesions that can spread to several organs and
cause the disseminated form of the disease [1]. Although itraconazole
has been recommended as one of the first-line antifungal drugs, treat-
ment remains a challenge given that most cats might not respond well to
this treatment [2]. Moreover, it should be administered for at least 1
month after the clinical cure to avoid the risk of possible recurrences. In
general, the recommended dose for cats ranges from 50 to 100

Fig. 1. Representative images of sporotrichosis in a cat infected with Sporothrix spp. Clinical presentation of the lesion throughout the course of treatment. (A) Before
MB-APDT. (B) MB applied in the lesion’s area prior to irradiation. (C) First MB-APDT session. (D) One week after the first MB-APDT session. (E) Two weeks after the
first MB-APDT session and one week after the second one. (F) Four weeks after the first MB-APDT session and one week after the third one. (G) Six weeks after the
first MB-APDT session and two weeks after session four. (H) Eight weeks after the first MB-APDT session and two weeks after session five. (I) Three months after the
end of treatment. Blue arrow represents the cat’s anus. Black arrow points to the nodular lesion around the ulcer. White arrow points to external urethral orifice.
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mg/animal daily, and the whole treatment course could take several
months (from 2 to 12 months), with an average rate of 4 months in most
cases [2,5]. This results in poor owner compliance, fungal resistance,
and increased toxicity, which can lead to treatment failure. More criti-
cally, in severe cases euthanasia may be recommended [2].

In this study, we demonstrated for the first time a successful case of
MB-APDT in combination with oral antifungal drugs to treat feline
sporotrichosis. Although none of the lesions were exclusively treated
with MB-PDT, the possibility of combining a topical therapy that enables
decreasing antifungal concentration and hastens the cure is quite inno-
vative. Light parameters and MB concentration used here were based on
previous clinical studies that successfully used MB-APDT against bac-
terial and fungal infections [3,4,6]. As a result, a favorable clinical
outcome with complete healing was noticed in just 50 days, without any
side effects or recurrences in a 3-month follow-up period.

The number of MB-APDT clinical studies in Veterinary Medicine has
significantly increased over the last years, which indicates that this
approach could be a great ally for veterinary clinicians. Indeed, some
recent studies have demonstrated the ability of MB-APDT to treat
dermatological diseases in companion animals, including other fungal
and bacterial infections [4,6]. Specifically for sporotrichosis, recent re-
ports have demonstrated that APDT could be safely associated with
antifungals for the treatment of sporotrichosis in humans and in mouse
models [3], which makes this approach promising for feline
sporotrichosis.

A new avenue for feline sporotrichosis treatment is opened. Testing
different MB concentrations and light parameters is also worthy of
investigation since this variable could optimize MB-APDT. Additionally,
the additive or synergistic effect of MB-APDT combined with classic
antifungal drugs should also be addressed because this kind of associa-
tion would improve clinical outcomes and reduce side effects. We hope
this case report motivates further large-scale studies of MB-APDT for
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