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Sporotrichosis is the most common subcutaneous mycosis in South America. Classic infection is associated

with traumatic inoculation of soil, vegetables, and organic matter contaminated with Sporothrix schenckii.

Zoonotic transmission has been described in isolated cases or in small outbreaks. Since 1998, we have been

observing an increasing number of cases of sporotrichosis in persons from the city of Rio de Janeiro, Brazil,

and surroundings. From 1998 to 2001, 178 cases of culture-proven sporotrichosis had been diagnosed. Female

patients predominated, and the median age was 39 years. The most frequent clinical presentation was lym-

phocutaneous disease. Of the 178 patients, 156 reported domiciliary or professional contact with cats with

sporotrichosis, and 97 of these patients had a history of receipt of cat scratch or bite. The patients received

itraconazole as first-line treatment. This study suggests that feline transmission of sporotrichosis was associated

with a large and long-lasting outbreak of the disease in Rio de Janeiro.

Sporotrichosis, caused by the dimorphic fungus Spo-

rothrix schenckii, is currently distributed all over the

world, especially in tropical and subtropical zones. It

is the most common subcutaneous mycosis in South

America [1]. Soon after it was first described by Schenck

in the United States in 1898 [2], the disease was re-

ported more frequently in the United States, the Far

East, and Europe, especially in France. The major

known areas of current endemicity are in Japan and in

North and South America, especially Mexico, Brazil,

Uruguay, Peru, and Colombia [1, 3–5]. Outbreaks of

infection related to forest work and gardening have

been reported in the United States [6].
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The largest epidemic described occurred in Witwa-

tersrand, South Africa, in the 1940s, when ∼3000 min-

ers were infected during their occupational activities

[7]. Large epidemics, when they occur, are related to a

single source of infection [8, 9]. Classic infection is

associated with traumatic inoculation of soil, vegetables,

or organic matter contaminated with the fungus. Zoon-

otic transmission has been reported in isolated cases or

in small outbreaks in which armadillos and cats are the

animals most frequently involved [10–15]. A large

number of cases in humans related to armadillo hunt-

ing (especially cases associated with manipulation of

the burrows of these animals and scratches inflicted by

them) have been reported in Uruguay [1, 16, 17]. Cats

with sporotrichosis usually develop lesions rich in par-

asites, often with severe signs and symptoms and pro-

gression to death [18]. Other animals have been re-

ported to be possible transmitters of the disease,

although without a significant zoonotic potential.

In Brazil, Lutz and Splendore [19] described the first

cases of naturally acquired sporotrichosis in men and

rats. Since then, isolated cases, small outbreaks, and
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Figure 1. Number of cases of sporotrichosis diagnosed at Instituto
de Pesquisa Clı́nica Evandro Chagas (Rio de Janeiro), 1998–2001.

case series have been sporadically reported [11, 20–27].

Since 1998, the sector of Infectious Diseases in Dermatology

and the Zoonosis Service of the Instituto de Pesquisa Clı́nica

Evandro Chagas (IPEC), Fundação Oswaldo Cruz (Fiocruz),

Rio de Janeiro, Brazil, have been following up an increasing

number of human and feline cases coming from the city of

Rio de Janeiro and surroundings [18, 28–31] . In this report,

we present the clinical and epidemiological data for 178 patients

with culture-proven sporotrichosis treated during the period

of 1998–2001, which thus far represents the largest epidemic

of this mycosis in the form of a zoonosis.

PATIENTS, MATERIALS, AND METHODS

Appropriate informed consent was obtained for all patients,

and the guidelines for human experimentation of the National

Health Council (Brası́lia, Brazil) were followed in the conduct

of clinical research. The study was approved by the Research

Ethics Committee of Fiocruz. Fiocruz is linked to the Brazilian

Ministry of Health and develops actions in the area of science

and technology in health. All patients were treated at the In-

fectious Diseases Outpatient Clinic of IPEC. IPEC is a research

center affiliated with Fiocruz that is active in the area of in-

fectious and parasitic diseases, including research, teaching, and

assistance. It acts as a national, state, and local reference center

for diagnosis of mycoses.

After signing an informed consent form, the patients un-

derwent clinical evaluation, and material from the lesions was

obtained for mycological examination. Routinely performed

laboratory tests were fasting serum chemistry (i.e., determi-

nation of glucose, cholesterol, triglyceride, creatinine, urea, as-

partate aminotransferase, alanine aminotransferase, g-glutamyl

transferase, alkaline phosphatase, and lipase levels) and he-

matological tests. Other examinations, such as chest and joint

radiography and serological testing, were performed when in-

dicated. The isolation of S. schenckii from exudates or from

fragments of lesions obtained from the patients was used as

the criterion for inclusion in the study.

The following biological samples were obtained on the basis

of clinical condition, type of lesion, and availability at the time

of the study: surface secretion, which was obtained with a swab

from exudative lesions or draining tracts; purulent or sero-

purulent content, which was aspirated from nonulcerated

gummy lesions; and biopsy specimens, which were obtained

from the borders of active lesions. The biopsy specimens were

divided into 2 fragments: one was fixed in 10% buffered for-

malin, embedded in paraffin, and stained with hematoxylin-

eosin, Wade, periodic acid–Schiff, and Grocott stains for his-

topathological examination; and the other was kept in sterile

saline, triturated, and then submitted for mycological exam-

ination.

All samples underwent routine mycological examination,

which involved direct microscopy of wet mount preparations

with 4% sodium hydroxide and seeding onto Sabouraud dex-

trose agar and mycobiotic agar (Difco), incubation at 25�C,

and observation for 4 weeks for fungal growth. Suspected iso-

lates were subcultivated on potato dextrose agar medium

(Difco) at 25�C for macroscopic and microscopic morpholog-

ical studies, and dimorphism was demonstrated by conversion

to the yeast-like form on BHI agar medium (Difco) at 37�C.

Itraconazole, administered orally at a dosage of 100 mg/day

for a period of 90 days, was the first-choice treatment schedule

for all patients [14].

All the data were collected by review of medical charts and

were recorded on a standardized case report form. These data

included information concerning residence, demographic char-

acteristics, duration of symptoms, occupational and other ex-

posure risk factors, history of trauma, clinical findings, asso-

ciated diseases, laboratory diagnosis and complementary test

results, treatment schedule, response to therapy, and any other

pertinent data.

RESULTS

Patient series. One hundred seventy-eight cases of sporo-

trichosis were diagnosed during the period of 1998–2001. Fig-

ure 1 illustrates the increase in the number of cases per year,

starting in 1998.

Most of these cases came from the municipalities of Rio de

Janeiro (74 cases [42%]), Duque de Caxias (47 cases [26%]),

and São João de Meriti (18 cases [10%]). In the municipality

of Rio de Janeiro, the highest percentage of cases occurred in

neighborhoods that bordered other municipalities (figure 2).

One hundred forty-one patients were from 141 distinct ad-

dresses. The remaining 37 patients were from 18 distinct ad-
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Figure 2. Map of the state of Rio de Janeiro. The municipalities with
human cases of sporotrichosis are highlighted.

Figure 3. Age and sex distribution of cases of sporotrichosis, 1998–
2001.

dresses (2 patients each in the same household for 17 addresses,

and 3 patients each in the same household for 1 address).

Case distribution by age range and sex. The age range

was 5–89 years, with a median of 39 years. Most patients

(70.8%) were adults, followed in proportion by children and

adolescents and patients aged 160 years (15.7% and 13.5%,

respectively). Except among children aged !10 years, there was

a predominance of women (68%) in all patients groups, es-

pecially among those aged 140 years, with a ratio of male to

female patients of 1:2.9 (figure 3).

Occupation. Domestic activities constituted the most

common occupation (30%); the second-largest occupation

group was students (18%), most of whom were adults. The

remaining categories (administrative assistant, sales person,

seamstress, driver, general service provider, lawyer, and other)

each constituted !7% of the cohort. Five percent of the patients

were veterinarians, and 2% were rural workers.

Transmission. Of the 178 patients studied, 6 did not report

any condition or risk factor to explain the transmission of

disease. One hundred fifty-six (90.7%) of 172 patients were in

domiciliary or professional contact with cats with sporotri-

chosis, and 111 (64.5%) reported experiencing a traumatic in-

jury that preceded the symptoms, consisting of receipt of

scratches or bites from cats with sporotrichosis for 97 (87.4%)

of the 111 patients (figure 4). Sixty-one (35.5%) of 172 patients

denied experiencing a traumatic injury before the onset of the

disease, but 51 (83.6%) of these 61 patients had been in close

contact with cats with sporotrichosis. A small proportion of

patients (14 [8.2%] of 172) who had contact with sick cats also

reported other possible risk factors for the acquisition of spo-

rotrichosis (figure 5).

These cats are part of a feline sporotrichosis epidemic, and

all of them were treated at the Evandro Chagas Clinical Research

Institute. Diagnoses were made by isolation of S. schenckii on

culture [18, 29].

Clinical presentation. Ninety-nine patients (55.6%) pre-

sented with the lymphocutaneous form of disease, and 45

(25.3%) presented with the localized cutaneous form. Five pa-

tients (2.8%) presented with mucosal involvement (nasal fossa

involvement in 1 patient and conjunctiva involvement in 4).

Twenty-nine patients (16.3%) presented with widespread cu-

taneous lesions [18]. The morphological characteristics of the

lesions varied: there were nodules, tubercles, pustules, cysts,

gummy lesions, ulcers, ulcerovegetative lesions, and verrucose

lesions and plaques, with or without lymphangitis.

The number of lesions ranged from 1 (30 patients [17.4%])

to 150 (median, 7 lesions), and the duration of symptoms

before medical attention was sought was 1–108 weeks (median,

4 weeks). The interval between the onset of disease and the

time that medical care was sought at IPEC markedly reduced

over time: in 1998, only 20% of the patients presented with an

interval of !4 weeks, whereas, in 2001, the proportion increased

to 60%.

The lesions were more frequent on the upper limbs (116

[65.2%] of 178 patients) and were occasionally bilateral (15

[12.9%] of 116), followed in prevalence by the lower limbs (23

[12.9%] of 178) and the face (11 [6.2%] of 178). Other lo-

cations were observed in 28 patients (15.7%).

Fifty-three patients (29.8%) noted arthralgia as an associated

symptom, 5 (9.4%) of whom presented with signs of arthritis.

Eight patients presented with erythema nodosum [32], and 2

presented with erythema multiforme.

Laboratory diagnosis and complementary test results.

The etiological diagnosis was made by isolating the fungus from

secretions or from biopsy samples of the lesions. A total of 149

samples of exudates of ulcerated lesions or aspirates of closed

lesions were obtained from 178 patients. Ninety-six patients

underwent biopsies.
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Figure 4. Cat with sporotrichosis presenting with multiple lesions on
the face.

Figure 5. Number of cases of sporotrichosis, according to the presence
of traumatic injury.

The results of direct mycological examination were positive

for 4 (1.6%) of the 245 samples tested, including secretions

and tissue fragments. S. schenckii was isolated from 141 (94.6%)

of 149 exudates and 87 (90.6%) of 96 biopsy specimens. His-

topathological examination of 73 biopsy specimens revealed

granulomatous infiltrate in 66 (90.4%) and a nonspecific

chronic inflammatory process in 7 (9.6%). The fungus was

visualized in 21 (28.8%) of these fragments.

The erythrocyte sedimentation rate was noted to be elevated

in 75 (63.0%) of 119 examinations performed before treatment

was started. Radiography of the joints, which was performed

for 34 patients with arthralgia, revealed soft-tissue swelling in

5 patients. Other changes observed in complementary exami-

nations were due to comorbidities.

Treatment and follow-up. Of the 178 patients, 13 (7.3%)

had spontaneous regression of the lesions, and 165 (92.7%)

started specific treatment. One hundred forty-nine (90.3%) of

165 patients were cured, and 16 (9.7%) were lost to follow-up.

In the cases of spontaneous regression, regression occurred

6–20 weeks after the onset of disease and 4–12 weeks after

diagnosis. Of the 149 patients treated, 133 received itraconazole

at 100 mg/day, 8 required a dosage increase to 400 mg/day, 7

received other antifungal agents (potassium iodide, ketocona-

zole, fluconazole, and/or amphotericin B) in addition to itra-

conazole, and 1 pregnant patient underwent only heat therapy.

Treatment duration ranged from 4 to 36 weeks (median, 12

weeks) for all treatment schedules.

Five patients were hospitalized: 1 was hospitalized for dia-

betes, 1 was hospitalized for concomitant cellulitis, 1 was hos-

pitalized for an extensive vascular ulcer from which S. schenckii

was isolated, and the last 2 were hospitalized for multiple skin

lesions. In 1 of the 2 latter patients, new cystic lesions continued

to occur after 6 months of treatment with itraconazole (400

mg q.d.). This patient presented with a positive Venereal Disease

Research Laboratory test result of 1:64 and was cured after

treatment of syphilis and curettage of the lesions. The first of

these 5 patients neglected follow-up after hospitalization, but

the remaining 4 were cured.

All the patients were followed up for 6 months to 1 year

after the end of therapy, and many of them remained in contact

with sick cats. Only 2 patients were treated again: one was re-

treated after abandoning the initial treatment, and the other

was treated for reactivation of the disease. Both were cured

after re-treatment for ∼16 weeks.

Associated diseases. Nine patients were diabetic. For 5 of

them, the duration of treatment was 16–24 weeks, and 3 pa-

tients required higher doses of itraconazole (200–400 mg q.d.).

Four other patients with chronic obstructive pulmonary dis-

ease, 10 patients with arterial hypertension, and 9 alcoholic

patients had a satisfactory response to treatment with itracon-

azole (100 mg q.d.), although, in the latter group, 1 patient

presented with widespread skin lesions. One patient receiving

treatment for multidrug-resistant tuberculosis presented with

a single skin lesion, which regressed spontaneously. No other

associated disease was detected.

DISCUSSION

Since the 1980s, the zoonotic transmission of sporotrichosis

has been mentioned in different reports, mostly about small

domiciliary outbreaks involving animals, their owners, and/or

veterinarians [10–12, 27]. Before 1998, on average, 1.2 cases of

human sporotrichosis were treated per year at IPEC. Starting

in 1998, the number of cases increased progressively in such a

way that the cumulative number during the 1998–2001 period

was 178 cases, most of which involved contact with a domestic

cat with sporotrichosis as the risk factor, as was previously

documented by our group [28–30]. In parallel, 347 cats were

examined at IPEC [29].

Because sporotrichosis has not been compulsorily notified,
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it is difficult to properly assess its occurrence and distribution

in the State of Rio de Janeiro, and the real incidence may have

been underestimated. However, it probably has been occurring

in an insidious manner, reaching an epidemic proportion only

in the past few years. This hypothesis is based on the following

observations: (1) sporotrichosis in cats and zoonotic trans-

mission have been considered rare all over the world; (2) at

IPEC, mycological examination has been part of the routine

investigation of granulomatous skin lesions since 1986; (3) the

first cases of human sporotrichosis in which lesions arose at a

site previously scratched by a cat were recorded at IPEC in 1991

and 1997 [28]; (4) during the course of the epidemic, a con-

siderable reduction of the time of evolution of the lesions was

observed when comparing the years 1998 and 2001, reflecting

improved information about the disease on the part of both

the population and health professionals, especially veterinari-

ans, who started to refer the owners of cats with sporotrichosis

to our services. This also indicates why there has been a sharp

increase observed in the number of cases of sporotrichosis di-

agnosed at our institution.

Some epidemiological data involving sex, occupation, and

transmission stand out, such as the predominance of adult

women involved in domestic activities, probably because this

is the group that is most exposed to the fungus by caring for

the animals. In most published reports, leisure and occupa-

tional activities involving the soil and agriculture were asso-

ciated with transmission of the disease [3, 8, 33–36], and some

reports have suggested a higher risk for male individuals. How-

ever, there seems to be no sex-associated predilection for in-

fection [37], and in reports of studies with a predominance of

women, the occupational activity was also related to transmis-

sion [3, 33]. Curiously, the proportion of patients aged !15

years was low, especially if we consider that children usually

play with animals. Unfortunately, there are no similar studies

involving patients and zoonotic transmission for comparison.

Pappas et al. [5] detected 60% of cases affecting children in a

region of hyperendemicity in Peru.

The potential for transmission by cats is considerable [10,

12, 27], because cats commonly present with extensive lesions

that are rich in parasites [29]. In patients who denied experi-

encing trauma, unperceived injuries may have easily occurred

[12, 13, 38–40], especially during animal handling. It is also

part of cats’ behavior to rub their faces against their handlers,

to bite, and to scratch. Schubach et al. [29] also demonstrated

the zoonotic potential of cats when they isolated S. schenckii

from 100% of skin lesions, 66.2% of nasal cavities, 41.8% of

oral cavities, and 39.5% of the nails of cats with sporotrichosis.

Reis et al. [41] studied 15 cases from this epidemic and showed,

by molecular typing, the relationship between the patient strains

and S. schenckii isolated from cats.

The predominant clinical form was lymphocutaneous, which

was also the case for other outbreaks in different areas of en-

demicity [5, 17, 25, 33, 42]. In this patient series, we did not

diagnose the systemic form of the disease, even in cases in-

volving comorbidities [43–45]. In the patient coinfected with

Mycobacterium tuberculosis, sporotrichosis did not present as

an opportunistic disease, as reported by Schamroth et al. [46].

On the other hand, 16.3% of patients presented with skin le-

sions at multiple locations, due in part to repeated inoculation

during contact with sick animals [31]. Bilateral involvement of

the limbs has occasionally been reported elsewhere [47, 48].

Particularly noteworthy were 4 cases involving lesions in the

conjunctiva and 1 case involving a lesion in the nasal mucosa,

locations that are only exceptionally reported [49], although

infections in these locations are considered by some authors

to be a variation of the cutaneous form. These lesions may be

explained by different mechanisms, such as self-inoculation,

bloodstream dissemination, or aspiration of conidia and/or

yeast forms from cat lesions or sneezes [29].

According to Gutierrez-Galhardo et al. [32], cases of ery-

thema nodosum may be due to constant exposure to the cat

lesions containing large amounts of fungi, possibly leading to

subclinical reinfection, resulting in hypersensitivity of the er-

ythema nodosum type. The same may have occurred in patients

presenting with erythema multiforme and arthralgia, symptoms

present in ∼30% of patients, without radiologically visible in-

volvement of bones or joints.

With respect to diagnosis, the results of direct microscopic

evaluation of wet mount preparations were negative for almost

all samples, as has also been reported by others [4]. Although

most authors rarely report the presence of fungal elements in

human tissues [46, 50], we found that a relatively high per-

centage (28.8%) of histopathological examinations revealed the

presence of fungi in the lesions. It is possible that transmission

by direct contact with an infected animal contributed to this

result. However, some authors have pointed out that a more

meticulous study may reveal the pathogen [36, 51].

Spontaneous remission was observed in 13 patients, although

it has been rarely reported in the literature [52, 53]. Tradi-

tionally, supersaturated potassium iodide solution has success-

fully been used for the treatment of cutaneous sporotrichosis.

The efficacy of this medication, as well as its low cost, has

meant that it is a favored choice, especially for low-income

populations. However, the frequency of adverse effects, espe-

cially those involving the digestive tract, has led to use of itra-

conazole as the first treatment choice. In this study, we present

data on therapeutic response from the largest series of patients

with sporotrichosis treated with itraconazole. Although there

is a need for a clinical trial, this drug has proven to be safe

and effective, even at low doses, as has been demonstrated by

others [14, 43, 54].

It is interesting to note that, although many patients re-
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mained in contact with sick cats, there was only 1 case of

reactivation of the lesion 5 months after treatment. This may

have been because a degree of temporary immunity was con-

ferred by the infection or because there was prolonged exposure

to the fungus [54].

However, a major question remains unanswered: why did

the number of cases of sporotrichosis reach the epidemic pro-

portion of an emergent zoonosis in the metropolitan region of

Rio de Janeiro? The typical patients involved in this epidemic

reside in houses located in regions of underprivileged socio-

economic conditions and with precarious health services. Fac-

tors related to the behavior of cats—who, although intimately

cohabiting with human beings, do not remain fixed inside the

domicile, but usually circulate in the neighborhood, often get-

ting involved in fights with other animals and contacting soil

and plants—may possibly have contributed to the dissemina-

tion of the disease. Additional case-control investigations and

other epidemiological, social, and environmental studies are

needed to better understand this question.
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