
Vol.:(0123456789)1 3

https://doi.org/10.1007/s42770-022-00713-5

 CLINICAL MICROBIOLOGY - RESEARCH PAPER
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and therapeutic aspects

Amanda Azevedo Bittencourt1 · Luiza Keiko Matsuka Oyafuso1 · Roberta Figueiredo Cavalin1 · 
Renata Bacic Palhares1 · Gil Benard2,3 · Viviane Mazo Fávero Gimenes3 · Gilda Maria Barbaro Del Negro3 · 
Lumena Pereira Machado Siqueira3 · Roseli Santos de Freitas Xavier3 · Leila M. Lopes‑Bezerra4 · Renata Buccheri1 · 
José Angelo Lauletta Lindoso1,5,6 

Received: 15 January 2021 / Accepted: 13 February 2022 
© The Author(s) under exclusive licence to Sociedade Brasileira de Microbiologia 2022

Abstract
Human sporotrichosis is caused by different Sporothrix species; however, Sporothrix brasiliensis is the main species, usually 
related to cat transmission in urban areas. A retrospective descriptive study was conducted at the Institute of Infectology 
Emílio Ribas from 2010 to 2018. Demography, clinical, diagnostic, and therapeutic data were obtained from medical records. 
Polymerase chain reaction of the calmodulin gene was performed to identify Sporothrix species. In addition, to evaluate the 
spread of the disease across São Paulo metropolitan region, TerraView version 4.2.2 software was used for geocoding cases 
according to residence addresses. Kernell’s maps using QGIS software version 2.16.3 were constructed to determine the 
concentration of cases. Results: 260 cases of sporotrichosis were diagnosed between 2010 and 2018. We observed a 700% 
increment in the number of human cases in the 2016–2018 triennium compared with the 2013–2015 triennium. Female 
adults with a median age of 46 years old were the predominant infected group associated with cats’ exposition at home care, 
although the age range of all patients was 01 to 86 years old. The main epidemiological risk of acquiring sporotrichosis was 
contact with cats, reported by 96.5% of the patients. Molecular identification showed that most of the tested isolates were 
Sporothrix brasiliensis. Lymphocutaneous form was observed in 59.2% and fixed cutaneous form in 37.5% of the patients. 
Regarding treatment, itraconazole was the main drug used (94.2%) with a cure rate of 98.8%. We observed an important 
spread of human sporotrichosis involving cat transmission caused by Sporothrix brasiliensis in a densely populated area of 
São Paulo state. These results are important to alert clinicians and dermatologists about the occurrence and progression of 
a neglected tropical disease in an urban area and the urgent necessity to include sporotrichosis as a differential diagnosis in 
the clinical investigation routine.
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Introduction

Sporotrichosis is a subacute or chronic disease caused by 
fungi of the Sporothrix genus [1]. The literature reclas‑
sified the main etiological agents of sporotrichosis as S. 
schenckii, S. globosa, S. brasiliensis and S. lurei, clustered 
in a pathogenic clade of the Sporothrix genus [2]. These 
new species were first described in 2007 and took part 
of the Sporothrix schenckii complex [3]. Sporotrichosis 
was former known as “the gardener’s disease”, a sapro‑
nosis acquired by traumatic implantation of mycelial ele‑
ments into the skin (hyphae fragments and conidia) after 
trauma involving soil and vegetable debris contaminated 
with Sporothrix spp. [1, 4]. In the last two decades, the 
zoonotic transmission of the new pathogen S. brasiliensis 
has gained great epidemiological importance due to the 
high susceptibility of cats (Felis catus domesticus) that 
commonly develop a severe disease [5]. Feline sporo‑
trichosis is not limited to S. brasiliensis infection as S. 
schenckii also infects cats, and there are some reports of 
cat–human transmission mainly in Asia [6, 7], although 
the zoonotic expansion of S. schenckii infection has low 
epidemiological impact [8]. On the other hand, current 
reports show increments of 500–600% in the number 
of cases over a three‑year period due to S. brasiliensis 
cat to human transmission [9]. The human sporotricho‑
sis paradigm has changed mainly due to S. brasiliensis 
zoonotic transmission that is related to, at least, three 
important aspects: (i) the possibility that sporotrichosis 
can be acquired by the inoculation into the skin of the S. 
brasiliensis yeast parasitic phase found in the cats’ oral 
cavity (body temperature) [5, 10]; (ii) the peridomestic 
and intradomiciliary transmission of sporotrichosis due 
to the human contact with sick domestic animals and the 
contaminated environment [5, 7]; and (iii) the zoonotic 
expansion of S. brasiliensis infection is also influenced 
by geo‑epidemiological and socioeconomic aspects [11, 
12]. There is no direct evidence that the clinical manifes‑
tations of human sporotrichosis change due to the etio‑
logical agent virulence, Sporothrix spp., but this was a 
proposed hypothesis [13]. However, in the experimental 
model, S. brasiliensis is clearly more virulent compared to 
S. schenckii or S. globosa [14–16]. Nonetheless, there are 
a higher number of reports of sporotrichosis meningitis, 
disseminated sporotrichosis and other severe cases related 
to S. brasiliensis [17–20]. Sporotrichosis is a neglected 
and underreported disease in Brazil as the notification of 
human and animal sporotrichosis is not compulsory, with 
exception in some Brazilian States and some municipali‑
ties. The epidemic of sporotrichosis was first detected in 
Rio de Janeiro State [5]. Feline and human sporotrichosis 
are now considered as endemic and are already registered 

in all Brazilian regions (from North to South) and are 
reported in almost all the states [21–25]. Sporotrichosis 
caused by S. brasiliensis infection is no more geographi‑
cally limited to Brazil as this disease is already reported in 
other South America countries [26]. Hospitalizations and 
deaths are of great concern as epidemiological policies are 
still lacking as well as a consistent epidemiological data‑
base [12, 17]. In São Paulo state, Brazil, the investigation 
of the first feline case of sporotrichosis due to S. brasil-
iensis was reported in 2011, in the East urban area of São 
Paulo city, at Itaquera district [27]. The series of cases at 
Itaquera district were controlled and notified by the Center 
for Control of Zoonosis (CCZ) of São Paulo city [27]. 
Despite the efforts of the CCZ São Paulo to control the 
expansion of feline sporotrichosis, the number of cases 
has continued to grow in São Paulo city [12]. In addition, 
other cities located nearby São Paulo city, i.e., Diadema 
and Guarulhos, started to report cases between 2011 and 
2012 [12]. To update the expansion of sporotrichosis in 
São Paulo State, in the 2014–2016 triennium the CCZ‑
Guarulhos has notified 685 feline cases, but this number 
has jumped to 3081, in the 2017–2019 triennium, an incre‑
ment of 450% [12, 28]. Data related to the magnitude and 
challenges of human sporotrichosis in São Paulo state are 
still scarce in the literature. This study aimed to evaluate 
the expansion of human sporotrichosis in São Paulo Met‑
ropolitan area (SPMA) covering clinical–epidemiological, 
diagnostic, and therapeutic aspects.

Methods

Ethics statement

The Research Ethics Committee of the Instituto de Infec‑
tologia Emílio Ribas (IIER), São Paulo, Brazil, has 
approved this study under the protocol number CAAE: 
09,815,619.0.0000.0061.

Study design

We conducted a retrospective study by reviewing the human 
cases of sporotrichosis admitted to the IIER, a reference 
infectious diseases public hospital of São Paulo state, Bra‑
zil, between January 2010 and December 2018. Medical 
records of all patients who were diagnosed with sporotri‑
chosis were accessed for the study period. Patients of all 
ages who were suspected or diagnosed for sporotrichosis 
based on clinical–epidemiological or clinical–laboratory 
characteristics were included. The SPMA area has a total of 
39 municipalities, including São Paulo city, and an estimated 
population 21.6 million of inhabitants, according to the last 
Brazilian census performed by IBGE (Brazilian Institute of 
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Geography and Statistics), in 2018. TerraView version 4.2.2 
software was used for geocoding cases according to resi‑
dence addresses, using the cartographic base of the Center 
for Metropolis Studies (CEM, 2018). Three‑year cumulative 
cases were considered to construct the Kernell’s maps in 
QGIS software version 2.16.3.

Diagnosis of sporotrichosis

Suspect cases of sporotrichosis were defined by epidemio‑
logical data (contact with cat diagnosed with sporotricho‑
sis) and the presence of cutaneous lesions or subcutaneous 
nodules. Confirmed cases were defined by clinical–epide‑
miological criteria associated with the detection of fungi 
by direct examination or culture. Patients who presented 
response to treatment, even without detection of fungi, were 
considered confirmed. For a total of 260 patients, 178 had 
cutaneous lesions specimens collected by biopsy for labo‑
ratory diagnosis by direct microscopy, fungus culture and 
histopathology analyses.

Histopathology

Paraffin‑embedded tissue was stained with Grocott, hema‑
toxylin–eosin, PAS and analyzed by optical microscopy. His‑
topathology was considered suggestive of sporotrichosis if 
a granulomatous infiltrate was present, and rarely rounded 
yeast‑like cells with multiple budding, cigar‑shaped cells, 
asteroid bodies were observed.

Direct microscopy

Imprint from lesion was stained with Giemsa, and fungal 
elements were searched by optical microscopy.

Mycological test

Biopsy fragments were incubated on Sabouraud Dextrose 
Agar and Mycosel Agar (Difco Laboratories, Detroit, MI) 
for 30 days and assessed weekly. Identification of Sporothrix 
spp. was based on macro‑ and micromorphology aspects of 
fungal isolates and was also based on dimorphism confirma‑
tion [12].

Polymerase Chain Reaction to detect DNA 
of Sporothrix spp.

To determine the etiological agent genotype, DNA samples 
were extracted directly from mycelial colonies using Tricho-
derma harzianum lysing enzyme (L‑1412, Sigma) and the 
QIAamp DNA Mini kit (QIAGEN, Hilden, Germany) 
according to the manufacturer’s protocol. DNA content was 
measured in a spectrophotometer NanoDrop 1000 (Thermo 

Fisher Scientific, Wilmington, DE, USA). Species‑specific 
primers that targeted the calmodulin gene of three Sporo-
thrix species were employed for PCR amplifications: Sbra‑
F and Sbra‑R (S. brasiliensis) that generated a 469‑bp 
amplicon; Ssch‑F and Ssch‑R (S. schenckii) that amplified 
a 331‑bp region, and Sglo‑F and Sglo‑R (S. globosa) that 
generated a 243‑bp amplicon [29]. Thermal cycling condi‑
tions were as follows: an initial denaturing step of 5 min 
at 95 °C, followed by 35 cycles of 1 min at 95 °C, 1 min 
at the annealing temperature (touchdown PCR), and 1 min 
at 72 °C, followed by a final extension step of 10 min at 
72 °C [29]. PCR products were analyzed on 2% agarose gel, 
stained with GelRed™ (Biotium, Fremont, CA, USA) and 
visualized with UVITEC gel documentation system (Cleaver 
Scientific, Rugby, Warks, UK).

Data collection and analysis

The data collected included information concerning resi‑
dence, demographics, clinical form, duration of symptoms, 
underlying medical illnesses, occupational and other expo‑
sure risks, history of trauma and response to therapy. Cases 
of sporotrichosis were classified clinically as lymphocutane‑
ous (LC), cutaneous fixed (CF), disseminated forms (DF) 
and extracutaneous form (EF). The outcome was determined 
by the clinician based on clinical criteria. Successful out‑
come was defined as the complete healing of cutaneous 
lesions and therapeutic failure as the stability or worsening 
of the initial lesion after 1–2 months of treatment. Relapse 
was considered in those patients with previous improvement 
of the cutaneous lesion in which a new therapeutic regimen 
was required.

The data collected for each patient were analyzed using 
the software STATA, version 13.0. Statistical methods aimed 
to calculate frequencies, mean, median, variance, and stand‑
ard deviation (SD).

Results

Patient series

Two hundred and sixty cases of sporotrichosis were fol‑
lowed and diagnosed during the period of 2010–2018 at the 
IIER with a historical mean annual frequency of 28.9 cases, 
ranging from 4 to 108 annual cases (Fig. 1). The major‑
ity of these patients were from São Paulo metropolitan area 
(98.8%), and two patients declared residence in other cities 
of São Paulo state. No geographical data were available in 
one case.

When analyzed triennially, we observed an important 
increase in the number of sporotrichosis cases between 
2016 and 2018, 700% when compared with the 2013–2015 
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triennium (Fig. 2). In addition, we also observed a spread 
of human cases to several regions of the SPMA (Fig. 3). 
The geocoded cases (n = 255) were also distributed accord‑
ing to triennium of symptoms onset: 2010–2012 (Fig.3A); 
2013–2015 (Fig. 3B); 2016–2018 (Fig. 3C). In the first two 
triennia analyzed (Fig. 3Aand 3B), the cases were concen‑
trated in the East zone of the São Paulo city and its borders.. 
In the last triennium (2016–2018), there was a remarkable 
increase in the number of cases in SPMA and a dispersion 
of cases to the North and South zones of São Paulo city 
(Fig. 3). The metropolitan area corresponds to the city of 
São Paulo and other municipalities. On the maps, this expan‑
sion can clearly be seen in the municipalities of Guarulhos 
and Itaquaquecetuba municipalities, for example.

Age range and gender

Most patients were adults (88.4%), and the main age groups 
ranged from 40 to 60  years old (40.3%). However, the 

patients’ age interval ranged from 01 to 86 years old (median 
of 46 years old). Concerning the gender, the disease was 
predominant in females (69.9%) with a female/male ratio 
of 2.3:1.0.

Comorbidities

Data regarding comorbidities and/or medical illnesses were 
reported in 45% (n = 118) of all patients (n = 260). The most 
frequent comorbidities reported were arterial hypertension 
(33 cases), diabetes mellitus (16 cases) and hypothyroid‑
ism (7 cases). One patient was under immunosuppressive 
therapy for systemic lupus erythematosus. Two patients had 
HIV infection and virus C‑associated liver cirrhosis.

Occupation

This information was available for 116 patients. Among 
these, housekeeper was the most common occupation 
(28.4%) followed by veterinary clinics workers (18.1%). The 
other 53.5% of patients of this cohort was distributed in a 
wide range of occupations.

Transmission

An expressive number of patients, 251 out of 260 (96.5%), 
reported contact with cats, before the appearance of skin 
lesions. Among the nine patients that did not report contact 
with cats, two had traumas caused by a piece of wood and 
a thorny plant and three were in contact with dogs without 
associated trauma.

We could correlate these human cases with two hundred 
and twenty‑nine cats that were sick, with clinical manifesta‑
tions compatible with sporotrichosis. Trauma involving cat 
was reported in 184 human cases (73.3%), either by scratch 
(n = 137) or by bite (n = 47). In the case of all other patients 
who reported contact with cats, sixty‑seven individuals 
(26.7%) did not report any skin trauma, fifty‑nine of these 
individuals (88.1%) reported contact with sick cats present‑
ing cutaneous lesions and four patients reported contact with 
apparently healthy cats.

Clinical Presentation

The most common clinical presentation was the LC 
(Fig. 4A) observed in 154 patients (59.2%), followed by the 
CF (Fig. 4B) reported in 97 patients (37.3%). Three patients 
presented the disseminated cutaneous form (Fig. 4C) and 
one the extracutaneous form (osteoarticular involvement, 
two phalanges of the second finger of the left hand). Atypi‑
cal presentations due to hypersensitivity reactions were 
also observed: three patients developed erythema nodosum 
and two developed Sweet’ syndrome (Fig. 4D). All the 16 

Fig. 1  Number of cases of sporotrichosis diagnosed at the Institute of 
Infectology Emílio Ribas (São Paulo), according to symptoms onset 
year, 2010–2018

Fig. 2  Number of cases of sporotrichosis diagnosed at Institute of 
Infectology Emílio Ribas (São Paulo), according to symptoms onset, 
distributed according to triennium of symptoms onset
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Fig. 3  Spatial distribution of 
sporotrichosis cumulative cases 
in São Paulo. Metropolitan 
Area. A) Triennium 2010–2012. 
B) Triennium 2013–2015. C) 
Triennium 2016–2018
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diabetic patients presented non‑severe forms of the disease: 
11 (68.7%) had the LC form and 5 (31.2%) the CF form. 
Similarly, for the two HIV patients, one patient with CD4 
T lymphocytes of 463 cells/μl and undetectable viral load 
presented the CF form, and a second patient with CD4 T 
lymphocyte of 176 cells/μl and detectable viral load pre‑
sented the LC form.

Data on the time elapsed between onset of symptoms and 
diagnosis, available in 249 cases, showed a wide range of 
time, 3 to 240 days, with a median of 30 days. In relation 
to the body distribution of the cutaneous lesions, the upper 
limbs were the most affected site (78.8%), followed by the 
lower limbs (19.6%), thorax and face (3.4%) each one. Other 
body localizations were the abdomen (1.9%) and the neck 
(1.1%) as well as the involvement of mucosa were described 
(oral, nasal and ocular mucosa).

Diagnosis

Biopsy of a cutaneous lesion was obtained from 178 
patients. From 138 samples submitted to culture, 108 
(78.2%) yielded Sporothrix spp. (Fig. 5). Molecular iden‑
tification was performed in a subset of isolates (n = 31): 29 

isolates were identified as S.brasiliensis, transmitted by cat 
(Fig. 6) and two others as S. globose, transmitted by environ‑
mental source. Histopathology examination was performed 
in 171 cases. The presence of granulomatous reaction was 
observed in 119 specimens (69.5%). Direct microscopy 
examination of the imprint of the biopsy was performed in 
127 cases and revealed fungal elements in 40 cases (31.4%). 
One hundred and ten (42.3%) patients were diagnosed based 
solely on clinical and epidemiological criteria, among them 
28 patients underwent biopsy, but no elements were found 
to suggest an etiological diagnosis of sporotrichosis, so they 
were treated based on clinical–epidemiological criteria.

Treatment

Antifungal treatment was prescribed to all except two 
patients who presented spontaneous regression of lesions 
and one patient who did not return to receive the medical 
prescription. Eighty‑three cases (32.3%) were lost to fol‑
low‑up and treatment response could not be evaluated, three 
months after the end of the treatment: itraconazole was pre‑
scribed to 79 patients, potassium iodide to 3 children, and 
amphotericin B deoxycholate was used, as induction treat‑
ment before itraconazole, in one patient with osteoarticular 
involvement. Treatment follow‑up could be retrieved in 174 
patients. Itraconazole was the drug of choice in 164 (94.2%). 
The median dose was 200 mg/day (range 100–400 mg) for 
a median of 120 days (range 30–387 days) for all clinical 

Fig. 4  Clinical aspects of human sporotrichosis in São Paulo city, 
Brazil. (A) lymphocutaneous form, (B) fixed cutaneous form, (C) dis‑
seminated cutaneous form, (D) Sweet syndrome

Fig. 5  (A) Macromorphology on Agar Sabouraud Dextrose and Agar 
Potato (culture of 10 days). (B) Micromorphology showing character‑
istic delicate septate hyaline hyphae, conidiophore forming globous 
hyaline to black conidia groups, in a flower‑like petals arrangement 
(400X). (C) Imprint of lesion by Giemsa‑stained demonstrated pres‑
ence of elongated cigar‑shaped, ovals form and spindle‑shaped, intra‑ 
and extracellular (1500X)
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forms (CF and LC). For CF, 200 mg/day was used for two 
months and 400 mg/day was used to treat LC or dissemi‑
nated forms. There was no difference in the median dose 
or duration of therapy between patients treated with the CF 
and LC forms of the disease. Failure of the initial treatment 
and after itraconazole dose increase was reported in seven 
cases (4%); all of them switched the antifungal drug. Four 
patients were treated with amphotericin B deoxycholate: 
a pregnant woman, two patients after failure to respond to 
itraconazole and a patient with Sweet’s syndrome who was 
initially misdiagnosed as having the disseminated cutane‑
ous (treatment was switched to itraconazole). The median 
dose was 50 mg/day (range 40–50 mg) for a median of 
16.5 days (range 5–28). All patients progressed with clini‑
cal cure. The patient with osteoarticular involvement was 
also treated with amphotericin B deoxycholate; however, he 
did not complete the treatment. Seven patients were treated 
with potassium iodide, three adults because of failure of 
treatment with itraconazole, and four children (age range 
4–11 years) due to the convenience of intake. The median 
dose was 24 drops/day (range 15 – 30) for a median time of 
135 days (range 30 – 210). All patients evolved with healing 
of the lesions. Because of drug interaction of itraconazole 
with concomitant medications, terbinafine was prescribed 
to three patients, at a dose of 500 or 1000 mg/day, during 
a median time of 116 days (range 30–197), with clinical 
cure in all cases. Two patients upon itraconazole treatment 
were switched to fluconazole due to unavailability of the 
drug in the health service. The dose prescribed was 300 mg/
day and 150 mg/day for 30 days. Fluconazole led to clini‑
cal cure in one patient but failed in the other patient: it was 
then switched to potassium iodide, which resulted in cure. 
Topical trichloroacetic acid (50%) was used in four patients: 
two patients with treatment failure with itraconazole, one 
patient with a small fixed cutaneous lesion and one pregnant 
woman. Before the use of trichloroacetic acid, the crusts 
were removed. A median of one application/week was 
used, ranging from 1 to 4. All patients evolved with cure. 

Six patients were hospitalized. Four were children required 
diagnostic elucidation; one adult patient required parenteral 
oxacillin for secondary skin infections, while the other was 
the single patient with severe clinical condition who required 
hospitalization to receive parenteral antifungal treatment 
with amphotericin. From 174 patients treated in our service, 
one hundred and seventy‑two cases (98.9%) evolved to clini‑
cal cure, but two patients presented post‑treatment relapse, 
with the culture yielding S. globosa in one case. Both were 
cured after retreatment with the same dose of itraconazole 
(400 mg/day) from the first treatment.

Discussion

Human sporotrichosis cases have exponentially expanded in 
Brazil since the late 1990s, emerging with the cat‑transmit‑
ted species S. brasiliensis [30]. To understand the dynamics 
of human sporotrichosis in SPMA, we carried a retrospec‑
tive study focusing on the epidemiological, demographic, 
clinical data, and therapeutic response of patients (N = 260) 
registered at IIER between 2010 and 2018. The IIER is a 
reference center for infectious diseases, and as a result, an 
agreement between this institution and the centers for zoono‑
sis control in the SPMA facilitated the patients’ admission 
to this institution, allowing our data to reflect the ongoing 
progression of the epidemic in the expanded São Paulo area. 
It is important to notice that the number of cases is presum‑
ably much higher, as this disease has no compulsory notifi‑
cation in almost all São Paulo state. Furthermore, in general, 
health professionals are not prepared for clinical diagnosis of 
this fungal infection and sporotrichosis may, in consequence, 
be misdiagnosed during the clinical–diagnostic evaluation. 
In addition, routine diagnostic methods for sporotrichosis 
are not easily available in public health services. Initially, 
we observed a slight increase in human cases up to 2015. 
However, after 2016 we started to observe a geometric pro‑
gression in the number of cases registered at the IIER, with 

Fig. 6  DNA amplification of S. 
brasiliensis using Calmodulin 
as gene target. Electrophore‑
sis on 2% agarose gel. MW: 
molecular weight (100 bp DNA 
ladder, Invitrogen); C (‑): nega‑
tive control; A1: sample 210; 
A2: sample 212; A3: sample 
215; A4: sample 216; A5: 
sample 217; C ( +): positive 
control. Note that A1 to A5 
amplified in the 500‑bp portion 
of the gel, confirming that it is 
S. brasiliensis 
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an 700% increment in the human cases registered during 
the period of 2016–2018 as compared to 2013–2015. This 
geometrical growth in the number of cases may be related 
to some factors, such as concomitant increase of feline cases 
or due to the active search of cases in humans, caregivers of 
cats that presented clinical manifestation of the disease. In 
the literature, a previous retrospective study reported only 25 
human cases of sporotrichosis in São Paulo, between 2003 
and 2013, and 40% reported contact with sick cat [31]. Prior 
to 2011, in São Paulo, only a single report of cat sporo‑
trichosis with human transmission was found in the litera‑
ture [32]. During the expansion of sporotrichosis in SPMA 
between 2016 and 2018 as reported here, we detected cases 
in all regions of the capital and in some neighboring cities 
(Fig. 3C) (Fig. 3C). This fact may be related to the greater 
transmission of S. brasiliensis by contact with infected cats, 
either by scratching, biting or contact without apparent skin 
damage, and also, by the probable traffic of cats between dif‑
ferent regions of the city. Cats are known to be animals that 
do not remain fixed within their home and still transmit the 
fungus to other cats during coitus or as a result of fighting 
among them [33]. The relation between cats and the human 
infectious process is reinforced by the fact that the majority 
of the patients (96.5%) reported prior contact with them. 
Only three patients reported contact with sick dogs, with‑
out proved zoonotic transmission from dogs. Our findings 
are consistent with the Rio de Janeiro epidemiological data 
[5]. According to demographic data obtained in our series 
of cases, the disease predominates in middle‑aged house‑
wives, similar to the reports in the beginning of the Rio de 
Janeiro epidemics [33–35]. Altogether, the data suggest that 
the most affected population is in close contact with sick 
animals, especially when caring for them during home treat‑
ment. Regarding route of infection, trauma caused by scratch 
or bite of felines was described in most of the patients; how‑
ever, 24.3% of our patients denied any trauma, suggesting 
only feline contact with their healthy skin, and however, 
many times microtrauma are unnoticed. These findings are in 
accordance with a previous study where the authors assumed 
that transmission might occur by direct contact, without any 
trauma, since feline lesions are full of S. brasiliensis yeast 
cells, and/or by contact with nasal and oral secretions of 
sick cats [34]. In the past, transmission of sporotrichosis 
was classically related to the rural environment. However, 
the current Brazilian epidemic is increasingly related to 
urban areas and zoonotic transmission. Furthermore, it is 
possible that an increased virulence of S. brasiliensis may 
be a factor contributing to sporotrichosis outbreak [5]. In 
the present study, we identified the Sporothrix species of 31 
samples collected from skin lesions. The results showed that 
29 isolates were genotyped as S. brasiliensis (93.5%) and 
two as S. globosa (6.5%). For these two patients, infected 
with S. globosa, no contact with sick cats was reported. One 

patient referred to ground handling in rural area and, the 
other one, had close contact with a healthy dog. Our data 
show similarity to a previous report in Rio de Janeiro state, 
whereas S. brasiliensis was identified in 90% of human sam‑
ples [19] and also to data reported in the Rio Grande do Sul 
state, showing that S. brasiliensis was isolated in 86.6% of 
human cases [36]. Montenegro and collaborators analyzed 
specimens isolated from cats and dogs of the metropolitan 
region of São Paulo and found that 100% of the isolates were 
genotyped as S. brasiliensis [28]. To our knowledge, this is 
the first report of human cases of sporotrichosis in São Paulo 
state with the identification of S. brasiliensis and S. globosa 
as the major causative agents. In our study, the predominant 
clinical form was the lymphocutaneous (59.2%), similar to 
other Brazilian studies [1, 23, 24, 31, 36, 37], and for the 
majority of our patients the lesions were located in the upper 
limbs. One of these patients presented lesions in the thoracic 
region, without reporting any trauma. Other important clini‑
cal manifestations observed were erythema nodosum and 
Sweet syndrome. Almeida‑Paes and collaborators showed a 
direct association between unusual clinical presentations of 
human sporotrichosis with S. brasiliensis infection, in the 
rising Brazilian epidemic [14].

The gold standard for the diagnosis of sporotrichosis is 
the detection of the etiological agent. Body fluids or tissue 
fragments are suitable for fungus isolation in culture [38]. 
Direct search by microscopy could be used as an additional 
tool; however, the sensitivity remains understudied, due 
to the paucity of fungal cells [39], so we suggest a better 
assessment of the sensitivity of this tool so that it can be 
used routinely. In our case series, we observed 78.2% and 
31.4% of sensitivity using the mycological test (culture) and 
direct microscopy, respectively. The low sensitivity of direct 
microscopy when compared with fungus culture is notewor‑
thy. The histopathological findings revealed, predominantly, 
a granulomatous infiltrate in specimens collected from 
patients with fixed cutaneous and lymphocutaneous forms 
of the disease. These findings are similar to observations 
reported by other authors [33].

The majority of patients were treated with itraconazole, 
as first‑choice drug for the treatment of sporotrichosis. 
To treat the patients with the fixed form, a daily dose of 
200 mg was used and this dose was raised to 400 mg per 
day to treat the lymphocutaneous form. The treatment was 
kept for at least 3 months and up to 6 months. We observed 
high cure rate (98.9%), probably due to the azole dose 
used and a longer duration of treatment. Other drugs are 
used to treat sporotrichosis: amphotericin B, potassium 
iodide and terbinafine [39]. Other therapeutic option can 
be used when there is a poor clinical response after three 
months of itraconazole regular intake or contraindication 
to its use, such as pregnancy. Using different therapeutic 
options, we observed 98% of clinical cure. It is important 
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to note that four patients treated with topical therapy, due 
to the contraindication for the use of itraconazole, also 
presented clinical cure. These data are essential, because 
in situations of fixed cutaneous form, in patients with con‑
traindications for systemic treatment, a therapeutic option 
would be local treatment. Although there is some evidence 
in the literature regarding the local treatment of sporotri‑
chosis, this result cannot be ignored.

In conclusion, in the description of human sporotricho‑
sis cases series in SPMA, we shown a spread of the disease 
over the course of years, caused by Sporothrix brasiliensis. 
An extremely populous region, which presents full con‑
ditions for a catastrophic expansion of the disease, was 
associated with feline contact.

Clearly, what we describe here is the tip of the iceberg 
that we are seeing. Probably, the diagnosis and treatment 
of sporotrichosis are underestimated, due to the fact that 
it is not a compulsory notification disease, the lack of 
knowledge of a large part of health professionals about the 
clinical features, and the restricted access to diagnosis and 
treatment. Within the binomial human and animal health, 
sporotrichosis, in urban centers transmitted by feline con‑
tact, is a classic representation and that should be worked 
on as one health. We strongly encourage the inclusion of 
sporotrichosis as a compulsory notification disease in Bra‑
zil and that is considered a neglected disease.
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