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Abstract

We studied 52 patients with sporotrichosis confirmed by isolatioBpafrothrix schenckind reactivity to the Montenegro

skin test (MST) during an ongoing outbreak of this mycosis in Rio de Janeiro. The objective was to emphasize the importance
of parasitological confirmation and the possibility of incorrect diagnosis based on the lesion’s appearance, epidemiological
information, and immunological tests. The antigen used for the MST was conserved in either thimerosal 1:10,000 (group 1)

or 0.4% phenol (group 2). Nineteen patients (39%) in group 1 and seven (12%) in group 2 presented an indlOation

(p<0.001). Sera from three patients (6.7%) reacted to indirect immunofluorescence (lIF) for leishmaniasis, while sera from 10
patients (22.2%) reacted to enzyme-linked immunosorbent assay (ELISA). Fifteen patients (28.8%) presented up to two lesions,
with a predominance of ulcers. Forty-four patients (84.6%) were treated with itraconazole. In the differential diagnosis between
sporotrichosis and cutaneous leishmaniasis, the possibility of co-infection, allergy to the reagent diluent, and cross-reactions

should be further investigated, especially in regions with limited laboratory facilities.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction clinical appearance of the lesion, the Montenegro skin
test (MST), and occasionally serology for ATL. Within
Sporotrichosis is a mycosis caused by the dimor- this context, specific therapy is indicated with either
phic fungusSporothrix schenckiwhich grows sapro-  meglumine antimoniate, the drug of first choice for
phytically as a mould in association with dead or de- treatment of CL Ministério da Sade, 2000, or with
caying plant materiaRippon, 1988. Sporotrichosisis  iodides or itraconazole for sporotrichosigauffman et
thus acquired mainly during outdoor leisure activities al., 2000. A favorable therapeutic response is usually
or as an occupational hazard for workers who have accepted as the criterion for diagnostic confirmation.
frequent contact with plant material or sokwWon- In the present study, we report the frequency of posi-
Chung and Bennet, 19pZFollowing traumaticimplan-  tive MST among patients with sporotrichosis during an
tation in the skin, the organism can cause cutaneousongoing outbreak of this mycosis in Rio de Janeiro. In
or subcutaneous infection, which commonly shows re- addition, we describe the clinical and epidemiological
gional lymphatic spread. The disease occasionally per-features and the results of additional diagnostic tests
sists as a fixed cutaneous ulcer at the site of inoc- for cutaneous leishmaniasis, with the objective of veri-

ulation (Kwon-Chung and Bennet, 1992n Brazil, fying the possibility of an erroneous diagnosis based on
sporotrichosis has been reported especially in the Stateghe lesion’s appearance, epidemiological information,
of S4o Paulo and Rio Grande do Siréitas et al., and immunological tests.

1965; Lopes et al., 1999Until recently in the State of

Rio de Janeiro, the disease only occurred occasionally

(Gonalves and Peryassu, 195#owever, beginning 2. Material and methods

in 1998, a zoonotic epidemic has been detected involv-

ing humans, dogs, and caBg(ros et al., 2001, 2004, The study was approved by the Research Ethics

Schubach et al., 2004 Committee of the Oswaldo Cruz Foundation (Fiocruz).
American tegumentary leishmaniasis (ATL), caused Records of 107 patients with culture-proven sporotri-

by Leishmania (Viannia) braziliensiss endemic in chosis treated from 1998 to 2001 at the Evandro Chagas

Rio de Janeiro, where an epidemiological pattern of Clinical Research Institute, Oswaldo Cruz Foundation

intra- and peri-domiciliary transmission predominates, were reviewed.

linked to adaptation of the vectokutzomyia inter-

media to the modified environmentMarzochi and 2.1. Diagnosis

Marzochi, 1994. The disease normally affects humans,

dogs, and horse®#guilar et al., 198Y. In cutaneous Patients were subjected to the following proto-

leishmaniasis (CL) or the cutaneous form of ATL, the col: initial clinical evaluation, MST, and collection

ulcerisusually painless, single, and rounded, withwell- of surface secretion obtained with a swab from the

demarcated, raised, and erythematous borders and axudative lesions or draining tracts and purulent or

granulating and reddened base. Lymphangitis and re-seropurulent content aspirated from the non-ulcerated

gional adenitis may precede or accompany the skin le- gummy lesions, as previously describ&afros et al.,

sions Barral et al., 199p With or without treatment, ~ 2004). When the initial mycological examination of

lesions usually heal within months or yeatota et al., the secretion was negative, an incisional skin biopsy

1990. was obtained from the borders of active lesions.
In the differential diagnosis between CL and The specimen was divided into three fragments: the

sporotrichosis, it is necessary to demonstrate the pres-first was fixed in 10% buffered formalin and stained

ence of the amastigotes in tissue or isolation of the with hematoxylin—eosin, Wade, PAS, and Grocott

parasite in culture of material obtained from the skin le- for histopathological examination. This fragment was

sion (Kostman and DiNubile, 1993; Heller and Swartz, also used for Giemsa-stained impression slides4,

1994; Tobin and Jih, 20Q1However, at primary health  1968. The second fragment was cultured in enriched

care services in economically underprivileged regions, blood agar medium (NNN) in order to detect the

the differential diagnosis between sporotrichosis and presence ofLeishmania promastigote€Chang and

CL is made on the basis of epidemiological evidence, Hendricks, 198h and the third fragment was seeded
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on Sabouraud dextrose 2% agar with chloramphenicol 2.2. Treatment

and mycobiotic aganfrco). Isolates were subcultured

on potato-dextrose-agar mediumirco) at 25°C for Treatment used itraconazole, administered orally
macroscopic and microscopic morphological studies. (100 mg/day). Criteria for discontinuation of medica-
Dimorphism ofS. schenckivas demonstrated by con-  tion were: regression of infiltration and erythema, ab-
version to the yeast-Ifike form on BHI agar medium sence of secretion, and lesion epithelialization. Patients
(p1Fco) at 37°C (Barros et al., 2001 Serum samples  were followed up for 6-12 months after healing of
obtained from MST-reactive patients were used to eval- lesions.

uate the presence of arteishmaniaantibodies (IIF

and ELISA). 2.3. Statistical analysis

2.1.1. Montenegro skin test (MST) Data were analyzed statistically by the non-
Leishmanin produced by Biomanguinhos, Fiocruz Parametric chi-square test.

and containing 4Q.g protein nitrogen/ml was used.

From 1998 to 2000, 1:10,000 thimerosal was used as

a preservative (group 1), but was replaced with 0.4% 3- Results

phenolin 2001 (group 2). After local asepsis with 70% ] )

alcohol, 0.1 ml of the antigen was injected by the intra- _ All 107 patients submitted to the MST were from the

dermal route on the anterior surface of the forearm. The Greater Rio de Janeiro Metropolitan Area. Thimerosal

skin response was measured 48 h after injection. The Was used as the preservative for 49 patients (group 1)

induration was marked with a ballpoint pen, measured @nd phenol for 58 (group 2). Fifty-two patients (48.6%)

in millimeter, traced on moistened paper, and recorded réacted to the test and comprised the series for the

on the patient’s clinical record. An induration of 5mm  Present study.

or more in the largest diameter was considered positive ] ] .

(Sokal, 1975; Melo et al., 19J7The tests were per- 3-1. Epidemiological data

formed at the beginning of the clinical investigation,

before the results of mycological examination. Of the 52 patients with positive tests, 37 (71.1%)
were females, and the age range was 8-71 years

(median=41). Twenty-eight (53.8%) lived in areas
with active ATL transmission (Duque de Caxias,
Mangaratiba, Campo Grande, and Jacare@agu
Eighteen (34.6%) denied any local trauma that might
suggestinoculation, and some reported that the disease
had first appeared as “an insect bite”, suggesting leish-
maniasis. Four patients without a history of trauma
reported the presence of a dog with ulcerated skin
lesions in the household. Thirty-four patients (65.4%)
reported trauma, 28 of whom having been scratched
2.1.2.2. Enzyme-linked immunosorbent assay or bitten by cats with sporotrichosis.

(ELISA). We used antigen from the soluble pro-

mastigote abstract, strain MHCM/BR/76/JOF, and 3.2. Clinical presentation

peroxidase-conjugated anti-human 1gG (Sigma). The

reaction was measured with a spectrophotometer Twenty-nine patients (55.8%) presented with the
for plate reading using a 492-nm filter. The cut-off cutaneous—lymphatic form and 15 (28.8%) presented
between reactive and non-reactive samples waswith the fixed form with up to two lesions and a pre-
calculated on the basis of the mean reading of negative dominance of ATL-like ulcers. The eight remaining
sera plus 2 S.D\Qller et al., 1976; Guimdes etal.,  patients (15.4%) presented with more than three fixed
1983; Badaro et al., 1986 lesions or widespread cutaneous lesions. Evolution

2.1.2. Serological methods

2.1.2.1. Indirect immunofluorescence (IIR)Ne used
the indirect immunofluorescence kit produced by
Biomanguinhos for the tests, according to the manu-
facturer’s instructions. Readings were obtained with an
epifluorescence microscope. Antibody titers observed
at >1:40 dilutions were considered positiveuftado,
1972; Camargo, 1933
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Fig. 1. Montenegro skin test in patients with sporotrichosis accord-
ing to type of preservative used and intensity of reaction.

of the lesions ranged in time from 1 to 108 weeks
(median =6 weeks).

3.3. Reaction to MST

Thirty-three patients(=49, 67.4%) in group 1 and
19 (=58, 32.8%) in group 2 presented a positive test,
with a statistically significant difference between the
two groups p<0.001) Fig. 1).

3.4. Intensity of reaction to MST

Nineteen patients (38.7%) in group 1 and 7 (12.1%)
in group 2 presented an induration of 20 mm or more
(p<0.001) Fig. 1). Thirteen patientsn(=29, 44.8%)
with the cutaneous—lymphatic form and nime=(15,
60%) with the fixed form with up to two lesions pre-
sented a reaction of 10 mm or more.

3.5. Serology

Serology was performed in 45 of the 52 patients
with a positive MST: sera from 10 patients (22.2%)
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alized in seven. Culture fareishmaniavas performed
on the 24 fragments and showed 100% negativity.

3.7. Clinical course

Six patients presented spontaneous regression of le-
sions, two abandoned follow-up after the diagnosis, and
the remaining 44 (84.6%) were cured by treatment with
itraconazole, used for 5-36 weeks (median=12). All
continued to be cured during follow-up.

4. Discussion

Cutaneous sporotrichosis and ATL share various
clinical and epidemiological characteristics. Approx-
imately, 250 cases of ATL are reported every year in
the State of Rio de Janeiro, originating from both pe-
ripheral urban areas and rural zonédir{istério da
Sdide, 200Q. During the current sporotrichosis epi-
demic, most of the patients were from areas with un-
favorable socio-economic conditions and inadequate
health services, a factor which can hinder a precise di-
agnosis.

Some patients reported that the disease had first
appeared as an “insect bite”, in keeping with re-
ports by other authorsLfber et al., 198D Fifteen
patients (28.8%) presented up to two skin lesions,
which could suggest a diagnosis of CL. Although the
cutaneous—lymphatic formis the most common presen-
tation of sporotrichosis, fixed lesions may also occur
(Sampaio et al., 1994In another study conducted in
Rio de Janeiro, 25.3% of the patients with sporotri-
chosis presented fixed lesiorgafros et al., 2004 On
the other handleishmaniacan disseminate through
blood and lymph vessels, causing the sporotrichoid

reacted to Elisa, while sera from three (6.7%) reacted to form, thus denoted because of its similarity to the

IIF with titers higher than 1:40. A patient with chronic

Chagas’ disease reacted to MST, Elisa, and IIF (1:40).

3.6. Histopathological study

Histopathological examination of a lesion fragment

lesions caused bg. schencki(Kubba et al., 1987;
Agudelo et al., 1999; Tobin and Jih, 2001

During the present study, 65 patients with ATL
were treated who tested positive with the following fre-
quencies: MST 98.3%, ELISA 55.5%, and IIF 42.5%.
Among the 52 patients with sporotrichosis and a pos-

was performed in 24 patients (46.1%): a granulomatous itive MST, 22.2% also presented positive seroldgy.
chronic inflammatory process was observed in 20, as schenckiiand Leishmaniaco-infection may partially

compared to a nonspecific chronic inflammatory pro-
cess in four. Amastigote forms beishmaniavere not

visualized in any cases, but yeast-like forms were visu-

explainthe positivity detected by MST, IIF, and ELISA,
since 53.8% of the patients reported that they lived in or
frequented areas with active ATL transmission. Cross-
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reactivity betweedrypanosoma cruandLeishmania
antigens is a well-known phenomen@gfvalho et al.,
1987; Vexenat et al., 1996A similar cross-reaction
could be taking place betweéh schenckiandLeish-
mania In agreement with this hypothesis, experimen-
tally obtained polyclonal anti-eishmaniaabbit serum
(Sartori et al., 1991 was able to identify yeast-like
structures o8. schenckiivhen used for immunohisto-
chemistry Schubach et al., 20QJalthough this finding
was not confirmed by otherSélinas et al., 1990
Sporothrix schenckiivas isolated from all cases,
butLeishmaniavas not detected in any case, although
histopathological analyses and culture f@ishmania
spp. of skin biopsy fragments were performed in 46%
of the patients. Thus, some cases of co-infection with
S. schenckindLeishmaniaspp. may have escaped di-

45

silver, which does not occur with amastigotes. Since
both species can infect hamstefdohzalez de Pola-
nia et al., 1999 this precaution should be maintained
when using animal inoculation as a diagnostic method.
The lesions healed in all patients followed up in
this study, six of whom required no treatment. When
a definitive diagnosis cannot be established, interpre-
tation of the therapeutic response presents limitations:
itraconazole has been used as a therapeutic option for
the treatment of ATL$antos et al., 1995; Amato et al.,
2000. On the other hand, patients with sporotrichosis
erroneously treated with meglumine antimoniate may
be cured Baptista et al., 1952; Belliboni and Patricio,
1956. When evaluating a particular case, spontaneous
regression cannot be ruled oMigrsden et al., 1984;
Costaetal., 1990; Barros et al., 20@8ring the course

agnosis. Association of the two pathogens in the same of erroneous treatment.

host has already been reportédj(delo et al., 1999
In Colombia, rural dwellers habitually use thorns or
wooden splinters to remove crusts from lesions or to
drain them, which could facilitate entry of the fungus
and promote co-infection in endemic aredgy(delo
etal., 1999.

Although sporotrichosis may be suggested by the

Part of the positive MST results may be explained
by allergy to the reagent diluent. Allergy to thimerosal
among Brazilian patients led the manufacturer to
change the formulation to phenol during the study pe-
riod (Hansson and Moller, 1974; Marzochi et al., 1998;
Paranhos-Silva et al., 20D1A reduction of positive
tests from 67.4 to 32.8% after thimerosal was replaced

presence of fungal structures in tissues or exudateswith phenol as a preservative indicates that this change

by direct examination, the definitive diagnosis ®f
schenckiiinfection requires isolation of the organism
from culture at 25C and its conversion to the yeast-
like form at 37°C (Kwon-Chung and Bennet, 1992

was appropriate.

A high frequency of patients with sporotrichosis
presenting positive MST and serology for leishmania-
sis was detected. In the differential diagnosis between

Diagnosis of ATL can be established by the demonstra- sporotrichosis and CL, caution should be exercised in

tion of amastigote forms by direct examination or by
histology, or of promastigote forms obtained in cultures
of lesion material\(Veigle et al., 1987; Schubach et al.,

the interpretation of results, especially in regions with
limited laboratory facilities where the diagnosis is ex-
clusively based on clinical-epidemiological evidence

200)). Giemsa-stained skin lesion smears should be and MST. The possibility of co-infection, allergy to the

interpreted with caution, since the rounded or spindle-
shaped yeast-like structuressifschenckiinay be con-
fused with amastigote forms @kishmanigCastrejon

et al., 199%. Histopathological features of sporotri-
chosis and ATL are similar, usually consisting of dif-

reagent diluent, and cross-reactions should be further
investigated. It is important to point out that an erro-
neous diagnosis of ATL in patients with sporotrichosis
leads to the patient’s unnecessary exposure to the toxi-
city of antimonial treatment, as well as to the adoption

fuse granulomatous dermatitis. Cell remnants observed of incorrect measures for epidemiological surveillance
on sections stained with hematoxylin—eosin mimic and control.

both of these parasites. However, careful analysis of  Even in regions with only basic health services, ef-
both histological sections and direct examination under forts should be made to prioritize the etiological diag-
high magnification shows that amastigotes are rounded nosis of infectious and parasitic diseases. Especially in
or piriform, with a weakly stained cytoplasm, a fre- endemic areas, the establishment of reference centers
quently eccentric nucleus, and a kinetoplast seen as ato receive clinical specimens for diagnosis, to provide
basophilic dot or bar. On the other hand, yeast-like ele- professionaltraining, and to supportlaboratory tests are
ments ofS. schenckare positively stained by PAS and  other key measures for promoting adequate diagnosis.
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