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INTRODUCTION

Sporotrichosis is a cosmopolitan 
disease which is described as an acute or chronic 
implantation mycosis and is caused by pathogenic 
clades of Sporothrix spp. (FERREIRA et al., 2019). 
In Brazil S. brasiliensis is the most prevalent species 
of Sporothrix (NASAKU et al., 2020). It is closely 
associated with the zoonotic transmission through 
scratches and bite wounds inflicted by infected cats 

(GREMIÃO, 2015). The number of cases of human 
and animal sporotrichosis in the country has been 
increasing exponentially recently (PEREIRA et al., 
2014). The increase in disease prevalence is due to 
many factors including the virulence of the pathogen 
- S. brasiliensis is the most virulent species in the S. 
schenckii complex (ARRILLAGA-MONCRIEFF et 
al., 2009; FERNANDES et al., 2013; DELLA TORRE 
et al., 2017) - difficulty for treating this mycotic 
disease, therapeutic time frame, zoonotic potential, 

1Departamento de Clínicas Veterinárias, Universidade Comunitária do Oeste Catarinense (Unochapecó) 89809-900, Chapecó, SC, Brasil. 
E-mail: gustavo.forlani@unochapeco.edu.br. *Corresponding author.
2Programa de Pós-graduação em Ciências Veterinárias, Universidade Federal de Pelotas (UFPel), Pelotas, RS, Brasil.
3Departamento de Veterinária Preventiva, Faculdade de Veterinária, Universidade Federal de Pelotas (UFPel), Pelotas, RS, Brasil.
4Prefeitura Municipal de Pelotas, Departamento de Zoonoses, Universidade Federal de Pelotas (UFPel), Pelotas, RS, Brasil.
5Departamento de Clínicas Veterinárias, Faculdade de Veterinária, Universidade Federal de Pelotas (UFPel), Pelotas, RS, Brasil.

ABSTRACT: Feline sporotrichosis is a relevant mycose in veterinary medicine due to its severity and zoonotic potential and the fact that it 
can be difficult to treat. The immune status of the animal exerts influence on the prognosis of the disease and determines its clinical outcome. 
This study evaluated the efficacy of the immunomodulatory thymomodulin as an adjunct to antifungal therapy in cats with disseminated 
sporotrichosis; thymomodulin was used in association with itraconazole (ITL) and potassium iodide (KI) to treat this fungal disease in the 
feline patient. Thirty-one cats (n=31) diagnosed with disseminated cutaneous sporotrichosis were divided into two groups as follows: Group 
1 (G1) (n=16), which included those animals that were treated with thymomodulin in association with ITL and KI, and Group 2 (G2) (n=15) 
which had pacientsthat received ITL and KI only. The response to different treatment modalities was assessed, considering the survival rate, 
time frame for the lesions to respond to therapy, and clinical improvement or deterioration according to a body condition score system. Animals 
from G1 had a survival rate of nearly 100% (93.6%) that was approximately twice higher than the survival rate of those animals from G2 
(53%). Moreover, patients from G1 had a significantly better prognosis, improved body condition, and shorter time for remission of the extra 
cutaneous clinical signs (p<0.02). Our findings showed that the association of thymomodulin with ITL and KI improves the prognosis of cats 
with disseminated cutaneous sporotrichosis.
Key words: Sporothrixschenkii complex, clinical study, immunomodulators, antifungal therapy, zoonosis, feline.

RESUMO: A esporotricose é uma das micoses de maior relevância na medicina veterinária, tanto pela sua gravidade, seu potencial zoonótico 
e seu difícil tratamento. Sabe-se que o aspecto imunológico do gato representa um fator prognóstico determinante. O objetivo desse trabalho 
foi avaliar a eficácia do imunomodulador timomodulina como adjuvante a terapia antifúngica, itraconazol (ITL) com iodeto de potássio (KI), 
em gatos com esporotricose disseminada. Trinta e um gatos (n=31) com esporotricose cutânea disseminada foram segregados em dois grupos, 
o grupo 1 (G1) (n=16) tratado com ITL, KI associada à timomodulina e o grupo 2 (G2) (n=15) apenas ITL e KI. Foi avaliada a resposta 
clínica aos diferentes tratamentos, levando em consideração a taxa de sobrevivência, tempo de resposta das lesões e progressão do escore de 
condição corporal. O G1 apresentou taxa de sobrevivência de quase 100% (93,6%), aproximadamente o dobro do encontrado no G2 (53%). 
Mais que isso, o G1 demonstrou significativamente melhor prognóstico, aprimoramento do escore de condição corporal e menor tempo para 
remissão dos sinais clínicos extracutâneos (p<0,02). Sendo assim, a associação da timomodulina ao ITL e KI melhora o prognóstico de gatos 
com esporotricose cutânea disseminada.
Palavra-chave: complexo Sporothrixschenkii, estudo clínico,imunomoduladores,terapia.
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and the large numbers of non-domiciled and semi-
domiciled (stray) cats that are affected by this fungal 
infection. All these factors make sporothricosis a public 
health problem in Brazil, which is especially alarming 
in the States of Rio de Janeiro, Minas Gerais and Rio 
Grande do Sul (POESTER et al., 2018; GREMIÃO et 
al., 2020; MACÊDO-SALES et al., 2020; NAKASU 
et al., 2020; RODRIGUES et al., 2020).

Clinically the disease starts with an 
ulcerative and/or nodular skin lesion at the inoculation 
site and may progress to widespread cutaneous lesions 
evolving over time into a systemic disease with internal 
organ involvement such as the lungs, liver and bones. 
In particular, feline patients typically present with high 
fungal loads in skin lesions with a tendency to form 
granulomas.  These animals are unable to fight off the 
pathogen and fail to stop its dissemination. In addition, 
it is known that a decrease in CD8+ cells and a failure 
of the cellular immune response in feline patients both 
play a fundamental role in the occurrence and clinical 
outcome of this disease (MIRANDA et al., 2013; 
MIRANDA et al., 2016).

Considering the role of cellular immunity 
and modulation of granulomatous inflammation, 
drugs that aid the immune system may be particularly 
beneficial for these patients. Thymomodulin is a 
thymic extract that promotes the modulation of T 
and B lymphocytes and contributes to the action of 
various defense cell types that are necessary for the 
control of mycoses e.g. neutrophils, lymphocytes, and 
macrophages (ANDRADE, et al., 2017; FORLANI, 
et al., 2018).

Our aim was to conduct a prospective 
clinical study toin order to assess the efficacy of the 
association of thymomodulin with the antifungal 
agentsitraconazole and potassium iodide in the 
treatment of disseminated cutaneous sporotrichosis 
in naturally infected cats.

MATERIALS   AND   METHODS

Diagnosis; inclusion criteria and exclusion criteria:
Study site; diagnosis; inclusion criteria and 
exclusion criteria:

This study was approved by the Ethics 
Committee on Animal Experiments (CEEA/UFPel 
8442) and was conducted in southern Brazil between 
2016 and 2018. Skin samples were collected from cats 
with cutaneous lesions consistent with sporotrichosis 
and that were treated at the HCV (veterinary teaching 
hospital) of the School of Veterinary Medicine from 
UFPel (Federal University of Pelotas, RS). These 
samples were submitted for diagnostic workup, 

which consisted of direct microscopic examination 
of the specimens and fungal culture at the Center for 
Diagnosis and Research in Veterinary Mycology of 
UFPel and at the Mycology Laboratory of FaMed/
FURG (Medical School/Federal University of Rio 
Grande, RS). After the clinical suspicion of cutaneous 
sporotrichosis was confirmed by the mycological 
examination, cats were categorized on the day of the 
beginning of therapy (M0), based on the distribution 
of the skin lesions according to the methods published 
by SCHUBACH et al. (2004) and REIS et al. (2016). 
The distribution of the skin lesions in these cats was 
classified as localized (focal) (L1) when there was 
only one cutaneous lesion in a single site; (L2) when 
there was a skin lesion in two non-continuous sites 
(multifocal), and disseminated (widespread) (L3) 
when there were lesions in three non-continuous sites.

The inclusion criteria of patients in this 
study were the following: animals at least 1 year of age 
at the time of the diagnosis of cutaneous sporotrichosis 
(M0), animals with a clinical presentation of cutaneous 
sporotrichosis that were classified as L3, and animals 
that did not have any biochemical changes or clinical 
signs of other concomitant diseases unrelated to 
cutaneous sporotrichosis.

Exclusion criteria used in this study were 
patients under 1 year of age that were classified at the 
time of the diagnosis of cutaneous sporotrichosis as L1 
or L2 and animals presenting biochemical alterations 
(i.e. changes in alanine aminotransferase, alkaline 
phosphatase and creatinine levels). Animals that were 
positive for FIV (Feline Immunodeficiency Virus) 
and FeLV (Feline Leukemia Virus) were removed 
from this study only if these animals presented 
clinical signs either primarily or secondarily linked 
to the immunosuppression induced by any of these 
two viruses such as lymphoid neoplasms (lymphoma, 
lymphosarcoma), chronic gingivostomatitis, bone 
marrow suppression (anemia, thrombocytopenia, 
lymphopenia or pancytopenia), and neurological 
signs (LITTLE et al., 2020).

Experimental groups
The 31 animals that were selected for this 

study were randomly selected and distributed into 
Group 1 (G1) and Group 2 (G2). G1 was composed of 
16 cats that received antifungal treatment consisting 
of itraconazole 100 mg/animal, potassium iodide 
5 mg/kg, and thymomodulin 4 mg/kg. G2 was the 
control group and was formed by 15 cats that received 
antifungal treatment, which consisted of itraconazole 
100 mg/animal and potassium iodide 5 mg/kg. Drugs 
used in this study included itraconazole (EMS), 



Thymomodulin in association with antifungal drugs in the therapy of cats with disseminated cutaneous...

Ciência Rural, v.51, n.6, 2021.

3

thymomodulin (Leucogen®), and potassium iodide, 
which were prepared in a compounding pharmacy. 
All medications in both groups were administered 
once daily to patients until the end of the treatment 
(30 days after complete remission of the lesions) or 
death of the animals. In this study, all animals were 
fed ad libitum with super premium commercial pet 
food for adult cats.

During treatment, periodic evaluations 
were performed according to the following schedule: 
at the beginning of therapy (M0), 5 to 7 weeks after 
the beginning of the treatment (M1), and 13 to 15 
weeks after starting the therapy (M2). In the animals 
that presented increased levels of the enzymes alanine 
aminotransferase (ALT) and/or alkaline phosphatase 
(AF), hepatoprotective therapy with silymarin from a 
compounding pharmacy was administered at a dose 
of 30 mg/kg once daily until the end of antifungal 
treatment (REIS et al., 2016). The criterion for 
clinical cure of cutaneous sporothricosis in our study 
was based on healing with re-epithelialization of the 
skin and mucosal lesions, absence of fungal growth 
in skin lesions submitted for mycological culture, and 
remission of the clinical signs observed at the time of 
initial presentation according to the criteria used by 
REIS et al., (2016).

Clinical evaluation
Animals were evaluated on the day of 

initiation of therapy (M0), 5 to 7 weeks after the 
treatment was initiated (M1), and 13 to 15 weeks after 
initiation of therapy (M2). The maximum follow-up 
period was 105 days.

The presence of an extra cutaneous sign 
suggesting a more severe and systemic disease was 
considered when one or more of the following signs 
were present: lymphadenopathy, respiratory signs, 
and compromised mucous membranes (mucosal 
involvement) (REIS et al. 2016). The body condition 
scoring ranged from 1 to 9 (LAFLAMME, 1997). 
The progression and clinical outcome of the lesions 
was classified as clinical cure (when there was total 
regression of the skin lesions), partial improvement 
(when there was regression in the number or extent 
of the skin lesions), stability (when there was neither 
improvement nor worsening of the skin lesions) and 
worsening when there was an increase in the number 
or extent/severity of the skin lesions. All patients that 
died during this study were sent for necropsy. An 
authorization form (owner consent form for necropsy) 
was properly completed and signed by the owners in 
all cases before the submission of these carcasses for 
postmortem examination. At each stage (M0, M1, 

and M2), animals were assessed for the presence of 
extra cutaneous signs, and the progression of the skin 
lesions and body condition were evaluated according 
to such schemes.

Zoonotic aspects
During the first visit to the hospital, 

owners were informed about the zoonotic potential 
of the disease and the veterinarian-provided clients 
with information concerning care and management of 
infected cats. Recommendations to the client included 
confinement/isolation of the infected cat from the 
other animals living in the same household, avoiding 
handling the sick animal, wearing disposable gloves 
whenever affected cats were handled, medication 
administration using veterinary instruments e.g. 
disposable syringes, and, if necessary, towel restraint 
during drug administration. At each evaluation stage 
(M0, M1, and M2), owners were asked whether any 
other individual (any human being) living in the 
same household of the infected cat had skin lesions 
consistent with those of sporotrichosis. In case of an 
affirmative answer to this question, the owner was 
instructed to seek medical attention.

Hematological and biochemical evaluation; FIV and 
FeLV testing

Blood samples were collected at M0, M1, 
and M2 for complete blood count and for the analysis 
of various biochemical constituents including ALT, AF, 
urea and creatinine.At M0, animals were tested for FIV 
and FeLV by immunochromatography (ALERE®).

Statistical analyses
The number of individuals in each 

group was calculated using the OpenEpi software 
considering a confidence level of 95%, power of 
80%, and a percentage of those animals treated 
with thymomodulin of 50%.The Fisher’s exact test 
was used to compare the efficacy of each treatment 
in G1 and G2 concerning the proportions of 
qualitative variables, survival or death of the patient, 
improvement or worsening of body condition, and 
presence or absence of extracutaneous signs.We used 
the ANOVA model with repeated measurements for 
the comparison between laboratory parameters from 
G1 and G2 which were expressed by quantitative 
variables between groups and evaluated over time 
(M0, M1 and M2), The assumptions necessary 
for the use of these models were considered and 
evaluated using the Shapiro-Wilk normality test, 
Levene’s homoscedasticity test, and Mauchly’s test 
of sphericity on the endogenous variables included 
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in the model in each of the assessments (PESTANA, 
M.H.; STUTTERER, J.N. 2014). In cases in which no 
sphericity was observed, corrections of the Huynh-
Feldt epsilon F test or the Greenhouse-Geisser 
criterion were used. These tests were applied in the 
different models present in the study. All statistical 
analyses were performed using the Statistical Package 
SPSS® 20.0, considering a minimum significance 
level of 95%.

RESULTS

This study had 31 cats, 16 of which 
were included in G1 and 15 in G2. Each group was 
composed mostly of intact males; G1 was composed 
of 10 males and 6 females and G2 was composed of 
12 males and 3 females. Most cats were young with 

an average age of 2 years (1-8 years) in G1 and an 
average age of 3 years in G2 (1-10 years). Complete 
epidemiological data are presented in table 1.

Clinical evaluation
All cats included in this study were 

presented to the clinic with three or more non-
continuous skin lesions and were classified as 
L3 (disseminated cutaneous sporotrichosis) 
(SCHUBACH et al., 2004; REIS et al., 2016). 
In the initial evaluation (M0), 11 cats (68.7%) 
from G1 and 11 cats (73.3%) from G2 presented 
extracutaneous signs (rhinorrhea, lymphadenitis, 
compromised mucous membranes and/or lesions in 
the scrotum or testes).

Clinical follow-up of cats from G1 5 to 
7 weeks after the beginning of the treatment (M1) 

 

Table 1 - Characteristics of the 31 cats with sporotrichosis which were established at the beginning (M0) of the treatment of these 
animals; 16 animals were treated with itraconazole, potassium iodide and thymomodulin (G1) whereas 15 animals were treated 
with itraconazole and potassium iodide (G2). 

 

Characteristics of the animals studied G1 G2 Total 

------------------------------------------------------------------------------Gender----------------------------------------------------------------------------- 
Male 10 (62.4%) 12 (80%) 22 
Female 6 (37.6%) 3 (20%) 9 
Reproductive status    
Neutered 5 (31.3) 8 (53%) 13 
Intact 11 (68.7) 7 (47%) 18 
Age (average in years) 2,6 3 - 
-----------------------------------------------------------------------FIV and / or FeLV---------------------------------------------------------------------- 
FIV-positive 1 (6.2%) 1 (6.6%) 2 
FeLV positive 3 (18.7%) 4 (26.6%) 7 
FIV/FeLV-positive 2 (12.5%) 1 (6.6%) 3 
-----------------------------------------------------------------------Extracutaneoussigns-------------------------------------------------------------------- 
Present 11 (68.7%) 11 (73.4%) 22 
Absent 5 (31.3%) 4 (26.6%) 9 
--------------------------------------------------------------------------Body score---------------------------------------------------------------------------- 
Score 1 - 1 (6.2%) 1 
Score 3 9 (56.3%) 8 (53%) 17 
Score 5 7 (43.7%) 6 (40%) 13 
Scores 7-9 - - - 

 
Treatment: 
G1 – Potassiumiodide 5 mg/kg, Itraconazole 100 mg/cat, thymomodulin 4 mg/kg; 
G2 - Potassiumiodide 5 mg/kg, Itraconazole 100 mg/cat. 
FIV Feline Immunodeficiency Virus; 
FeLV Feline Leukemia Virus. 

 



Thymomodulin in association with antifungal drugs in the therapy of cats with disseminated cutaneous...

Ciência Rural, v.51, n.6, 2021.

5

showed that in 1 patient (6.2%) the clinical picture 
worsened and the animal ultimately died, 6 patients 
(37.5%) presented clinical cure, 1 patient (6.2%) 
had no significant improvement or worsening of the 
medical condition, and in 8 patients (50%) there was 
a decrease in the number or extent of the skin lesions, 
which characterized clinical improvement.

In the third evaluation that was performed 
13–15 weeks (M2) after the beginning of therapy, the 
condition of 2 patients (12.5%) was stable, and there 
was a complete remission of the cutaneous lesions 
in 7 patients (43.7%) (Figure 1). Thus, at the end of 
15 weeks of treatment, 13 patients from G1 attained 
a clinical cure, the clinical picture improved in 2 
patients but clinical cure was not achieved in these 
patients, and 1 patient died.

The follow-up of animals from G2 at M1 
showed that in 7 patients (43.7%), the skin lesions 
worsened and that these animals died, 2 patients 
(13.3%) achieved a clinical cure, and 6 patients 
(40%) showed clinical improvement. In the third 
evaluation (M2), 4 of the 6 cats (26.6%) that still had 
clinical signs of the fungal disease achieved clinical 
cure (Figure 2) whereas 2 cats (13.3%) with skin 
lesions and no significant clinical improvement were 
considered as being in a stable condition. At the end 
of 15 weeks of therapy, 6 animals attained a clinical 
cure, 2 animals showed clinical improvement, and 

7 animals died. Analysis of the body condition of 
patients at M0 showed that in G1 9 animals (56.3%) 
were thin (BCS3) and 7 animals (43.7%) had an 
appropriate body condition (BCS5). In G2, 1 animal 
(6.6%) was classified as BCS 1, 8 animals (53%) as 
BCS 3, and 6 animals (40%) as BCS 5.

When comparing the progression of 
BCS between cats from G1 and cats from G2, no 
difference was reported at M1 (p>0.05). However, at 
M2 a significant number of cats from G1 improved 
their BCS (p<0.02). In animals from G1, 7 cats 
(46.6%) presented progression from BCS 3 to 5, 1 
cat (6.6%) progressed from BCS 5 to 7, and the other 
animals remained within the initial BCS. In G2, 2 cats 
(13.3%) presented progression of BCS from 3 to 5, 1 
animal (6.6%) presented regression of BCS from 3 
to 1, and the rest of the animals remained within the 
initial BCS. Other data and their respective stratified 
analyses are presented in table 2.

During this study, 1 cat (6.2%) from G1 
and 7 cats (46.6%) from G2 died. The death of these 
patients occurred in the first 30 days of treatment; 
3 animals died during the first week of therapy, 3 
animals died during the second week of therapy, and 2 
animals died in the fourth week of therapy. In 6 cases, 
all animals from G2 that died, an authorization for 
the animal’s necropsy was obtained from owners. At 
postmortem examination, systemic fungal infection 

Figure 1 - FeLV/FIV-negative male cat with disseminated cutaneous sporotrichosis. This 
animal was treated with thymomodulin, itraconazole, and potassium iodide 
(G1).

Day 0 (M0) Lesions on both pinnae, periocular region, and nasal planum.
Day 40 (M1): All skin lesions significantly decreased in size which indicates meaningful 
clinical improvement.
Day 92 (M2): Remission of the cutaneous lesions with scarring of the skin as the only 
sequel of fungal infection (M2).
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was observed in 5 animals (83.3%). The internal sites 
affected in those cases of widespread involvement 
were lung (n = 5), liver (n = 3), bone (n = 3), testis (n 
= 3), and spinal cord (n = 1).

Zoonotic aspects
In this study, 6 owners contracted 

sporotrichosis; 5 of these individuals contracted 
the disease before a definite diagnosis of cutaneous 
sporotrichosis in the cat was made by laboratory 
testing and 1 individual contracted the disease after 
the mycosis was diagnosed by mycology in the cat. 
All infected owners reported that they were scratched 
by their pets and two of these individuals were 
scratched and bitten as well.

Blood count and biochemical analyses.
Blood count performed before the 

beginning of the therapy (M0) showed that 
mostthe majority of the patients (87%) had normal 
hemocytometer cell counts: animals from G1 had a 
hematocrit (Ht) [packed cell volume] of 31.2% and 
animals from G2 had aHt (PCV) of 28.9%.

Leukometry results included leukocytosis 
in 48% of the animals, and a total leukocyte count 
(TLC) of 19.3 mil/μL in cats from G1, whereas in cats 
from G2 the TLC was 24.4 mil/μL.

There was no difference in the TLC or 
the Ht between groups before the beginning of the 
treatment (p>0.05).

Evaluation of animals 5 to 7 weeks after 
the beginning of the treatment (M1) showed aHt of 
35.1% in G1 and aHt of 33.4% in G2; 1animal from 
G2 had anemia. TLC was 18.2 mil/μL in animals from 
G1 and 19.1 mil/μL in animals from G2; leukocytosis 
was observed in 5 animals from G1 and in 4 animals 
from G2; 13 to 15 weeks after the beginning of 
therapy (M2), animals from G1 had a Ht of 34.8% 
whereas animals from G2 had a Ht of 33.6%; anemia 
was not seen in any of these animals. TLC was 18.5 
mil/μL in cats from G1 whereas TLC was 17.8 mil/μL 
in cats from G2; leukocytosis was noted in 3 animals 
from group G1 and in 2 animals from G2. There was 
no significant difference between TLC, lymphocyte 
count, lymphocyte morphology or Ht from G1 and 
G2 during treatment (p>0.05).

At the first evaluation (M0), the 
biochemical parameters of the patients were within 
normal ranges. However, at the second evaluation 
(M1), 8 patients from G1 had high ALT levels (x̄ = 
121.9 IU/L), 9 patients had increased AF levels (x̄ 
=136.4 IU/L), and 5 patients from G2 had elevation 
in both ALT (x̄ =166.9 IU/L) and AF (x̄ =155.4 IU/L) 
levels. At assessment M2, 6 animals from G1 had 
an increase in both ALT (x̄ =140.8 IU/L) and AF (x̄ 
=177.3 IU/L) whereas animals from animals from G2 
had ALT (x̄ =149.4 IU/L) and AF (x̄ =219.1 IU/L). 
There was a significant increase in ALT and AF levels 
in both groups when M0 was compared with M1 and 
M2 (p<0.04).  There was no difference between the 
groups though.

Figure 2 - FIV/FeLV-positive male cat with disseminated cutaneous sporotrichosis, This patient was treated 
with itraconazole and potassium iodide (G2).

Day 0 (M0): ulcerative lesions on the right pinna, nasal planum, and left thoracic limb.
Day 42 (M1): All skin lesions significantly decreased in size which indicates meaningful clinical improvement.
Day 96 (M2): Remission of the cutaneous lesions; scarring of the skin was the only sequel of the mycosis (M2).



Thymomodulin in association with antifungal drugs in the therapy of cats with disseminated cutaneous...

Ciência Rural, v.51, n.6, 2021.

7

There wereno changes in serum creatinine 
levels during this study; 2 patients from G1 and 1 
patient from G2 had slightly increased urea levels 
at M2. There was no statistical correlation between 
hematological and biochemical alterations and death 
of the animals (p>0.05).

Immunochromatography for FIV and FeLV.
Immunochromatographic evaluation for 

FIV and FeLV was performed in all animals from 
this study at M0. In G1, 3 patients were positive for 
FeLV, 3 patients were positive for FIV, and 1 patient 
was positive for both rules. In G2, 3 patients tested 
positive for FeLV, 2 patients tested positive for FIV, 
and 2 patients tested positively for both viruses.

DISCUSSION

This is the first prospective controlled 
clinical study that evaluated the therapeutic potential 
of thymomodulin for treating feline diseases. Animals 
from G1 that received thymomodulin associated with 
antifungal therapy presented a statistically higher 
survival rate than animals from G2 (p<0.02). This 
finding unprecedentedly demonstrates that the use of 
thymomodulin improves the prognosis of cats with 
disseminated cutaneous sporotrichosis. In a case 
report previously published elsewhere, the use of 
thymomodulin was shown to be useful for treating 
a FeLV-positive cat with sporotrichosis (FORLANI 
et al., 2018). Our results encourage the use of 

Table 2 - Stratified analysis of the clinical features presence or absence of extracutaneous signs, positive or negative for retroviruses 
(FelV/FIV), and body condition score] of 31 cats with sporotrichosis - 16 cats from G1 and 15 cats from G2 - and influence of 
each clinical feature on the clinical outcome (death) in these patients. 

 

Clinical Features (CF) Group Number of cats with a given CF that died Total cats with a given CF P value 

Presence of E.C.S. 
G1 1a 11a 

0.02 
G2 7b 11a 

No E.C.S. 
G1 - 5a 

1.00 
G2 - 4a 

FIV 
G1 - 3a 

1.00 
G2 - 2a 

FeLV 
G1 - a 3a 

0.4 
G2 2a 3a 

FIV/FeLV 
G1 - a 1a 

1.00 
G2 1a 2a 

Retrovirusfree 
G1 1a 9a 

0.2 
G2 3a 8a 

B.C.S. 1-3 
G1 1a 8a 

0.01 
G2 7b 9a 

B.C.S. 5 
G1 - 7a 

1.00 G2 - 6a 

 
Treatment: 
G1 – Potassiumiodide 5 mg/kg, Itraconazole 100 mg/cat, thymomodulin 4 mg/kg; 
G2 - Potassiumiodide 5 mg/kg, Itraconazole 100 mg/cat. 
CF Clinical Feature. 
B.C.S. Body condition score. 
E.C.S. Extracutaneous signs; 
FIV Feline Immunodeficiency Virus; 
FeLV Feline Leukemia Virus. 
- no animals with a certain feature died; 
a, b Different letters mean statistical difference between groups in a given characteristic (with a 95% confidence interval). 
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thymomodulin for treating feline diseases. We are not 
aware of any manuscript published in the veterinary 
literature to date about a similar controlled study in 
which the therapeutic potential of this compound in 
cats was evaluated.

In this study, the highest rate of therapeutic 
success of cats with sporothricosis from G1 was 
credited to the modulation of T and B lymphocytes 
and the appropriate functioning of defense cells 
against fungal infections including neutrophils and 
macrophages converging with the immunomodulatory 
mechanism employed by thymomodulin 
(ANDRADE, S. 2017). This compound has been used 
for treating a range of infectious diseases in humans, 
including Acquired Immune Deficiency Syndrome 
(AIDS), cancer and bronchopneumopathy; its use in 
the therapy of these illnesses positively modulates 
the proportion of CD3+, CD4+ and CD8+ cells 
improving the prognosis of these patients (ROUX et 
al., 2003; GARRITANO, 2007).

The body condition score the improvement 
of such score proved to be an important prognostic 
factor. In M0, when animals with BCS lower than 5 
(n = 18) - 9 animals from each experimental group 
had such scores - with animals with an appropriate 
BCS (n = 13) - 7 from G1 and 6 animals from G2 
had such score – we noted that those animals with 
a lower BCS had a higher death rate (n = 8), i.e. 7 
animals from G2 and 1 animal from G1 with a lower 
BCS died.

It was reported that a greater number of 
animals from G1 (p<0.02) could restore adequate 
BCS during treatment. Based on these findings, we 
may infer that, by contributing to the immunological 
homeostasis of cats, these animals become less 
vulnerable to the inherent catabolism of mycoses 
with the formation of exuberant pyogranulomatous 
lesions. There is evidence that patients who receive 
a high nutritional diet have a better prognosis 
(BOBECK, 2020).

Another prognostic factor in our study 
was that the presence of extra cutaneous signs was 
significantly associated with the death of patients as 
it was observed in 100% of the animals that died. 
Stratification only of cats with extra cutaneous signs 
showed a significant difference in the recovery of 
cats from G1 compared with cats from G2. The best 
therapeutic response of these patients is probably 
associated with thymic extract derivatives which 
enhance and boost acquired immunity, especially 
due to their ability to increase lymphocyte count 
and functionality (NK and CD4+/CD8+ cell ratio) 
(IOANNOU et al., 2012). In cats with sporotrichosis, 

the number and functionality of CD8+ cells are 
particularly important especially due to a decrease 
in CD8+ cells which is significantly associated 
with the most severe clinical manifestation of the 
disease (MIRANDA, et al., 2016). It represents 
a determining factor for the hematogenous 
dissemination of this fungal pathogen resulting in 
poor prognosis of the patient. 

As anticipated, in the present study groups 
were composed mostly of young intact males. 
Sporotrichosis is transmitted between cats mainly 
during fights. Such behavior is extremely common 
in intact tomcats with free access to streets. Bite 
and scratch wounds inflicted on each other during 
these fights create a portal of entry for this pathogen 
in the skin damaged by trauma. The sharp and 
pointed teeth and nails inoculate the fungus deep 
into the skin of injured animals. The profile of these 
cats also predisposes them to retrovirus infections 
such as FIV and FeLV. In this study, retroviruses 
did not influence the prognosis of patients. Our 
findings corroborate with those of studies previously 
published by other researchers that similarly did not 
find any interference of retroviruses on the prognosis 
of feline cutaneous sporotrichosis (REIS et al., 2012; 
REIS et al., 2016). However, it is worth mentioning 
that those FelV-positive and/or FIV-positive patients 
did not present any clinical signs consistent with FIV 
and/or FeLV infection or overt disease associated 
with such viral infections whenever these cats were 
clinically evaluated during the study. Therefore, it is 
suggested that although these cats were positive for 
one or both of these retroviruses, these animals were 
still in the asymptomatic (subclinical) stage of viral 
infection. Thus, it is unsafe to infer that symptomatic 
patients with immunosuppression, severe anemia or 
neoplasms will not have a worse prognosis.

In this study, 6 owners contracted 
sporotrichosis from their cats; 5 of these owners 
contracted this fungal infection from their animals 
before the diagnosis of this mycosis in the affected 
cats was confirmed by laboratory testing, and 1 of 
these owners acquired this fungal infection after a 
final diagnosis was made by mycology in a cat. These 
findings show that even with appropriate management 
guidelines for drug administration to pets, treatment 
may still pose a risk to the owner since medication 
is administered to cats orally and such procedure 
involves handling of the sick cat daily during the entire 
course of therapy. Other forms of drug administration, 
such as the application of intralesional amphotericin 
B (GREMIÃO et al., 2009) and cryotherapy (SOUZA 
et al., 2016) are useful in some cases of feline 
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sporotrichosis. However, these alternatives do not 
apply to L3 patients given the fact that the number and 
extent of the skin lesions in these patients require the 
administration of systemic antifungals for prolonged 
periods of time, which may result in unwanted side 
effects, especially hepatotoxicity (REIS et al., 2016). 

There was a significant increase in the 
mean measurements of the liver enzymes ALT and 
AF in animals from both groups as expected due 
to the hepatotoxic effects of prolonged use of ITL. 
Many animals from G1 showed an elevation in liver 
enzymes However, a greater number of animals from 
G2 died at the beginning of therapy. Therefore, fewer 
cats from this group received antifungal treatment 
for a prolonged period, thus lowering the risks of 
these patients to develop drug-induced liver injury 
(REIS et al., 2016). Cats from both groups presented 
episodic vomiting and hyporexia during treatment. 
The symptomatic management of these patients, 
associated with the implementation of silymarin, 
allowed antifungal treatment to be continued, which 
was fundamental for the patients’ clinical progress. 
The use of silymarin as a hepatoprotective agent was 
performed in a similar and successful manner in cats 
with sporotrichosis that received silymarin associated 
with ITL and KI as reported by other authors (REIS 
et al., 2012; REIS et al., 2016).

In this study, 8 animals died; permission for 
a full necropsy was obtained from the owners in 6 out 
8 animals; 5 animals develop the disseminated form 
of this mycosis. The lung was the most frequently 
affected organ in those cases. In this study, pulmonary 
sporotrichosis secondary to cutaneous sporotrichosis 
was observed in all animals that presented the 
disseminated form of the fungal infection. These 
findings corroborated those of other researchers that 
report in previous studies that the respiratory system 
is the most affected body system in this mycosis and 
that the systemic spread of the fungal infection is 
the principal cause of Sporothrix-related deaths in 
severely affected cats (REIS et al., 2016). 

One main limitation of this study is the fact 
that quantification and follow-up of CD4+ and CD8+ 
T cell counts during the serial clinical evaluation of 
the patients were not performed. In addition to this 
analysis, the authors suggested that a study assessing 
the possible effects of thymomodulin on interleukin 
10 should be conducted in the near future order on 
further our knowledge on the treatment of feline 
sporotrichosis. One previous study demonstrated that 
cats infected with both retroviruses (FelV/FIV) and 
that also had sporotrichosis infection had high levels 
of this particular immunosuppressive interleukin 

in the blood (MIRANDA, et al. 2018). This could 
hinder the activation of Th1 lymphocytes favoring 
the spread of the fungus throughout the body. Thus, 
modulation of interleukin 10 or CD4+ and CD8+ 
cells by thymomodulin may establish the beneficial 
effects of this compound to these patients.

CONCLUSION

The association of thymomodulin at a 
dose of 4 mg/kg with itraconazole 100 mg/cat and 
potassium iodide 5 mg/kg improves the prognosis 
of cats with disseminated cutaneous sporotrichosis 
and is particularly useful in those cases in which 
extracutaneous signs are observed. Disseminated 
cutaneous sporotrichosis requires long-term treatment 
and is successful in many cases. However, the disease 
still has a high mortality rate.
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