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Introduction

Abstract

Background Rio de Janeiro State in Brazil is an endemic area of American tegumentary
leishmaniasis (ATL) induced by Leishmania (Viannia) braziliensis.

Objective Our purpose was to describe the main clinical and epidemiologic characteristics of
the disease in Rio de Janeiro State.

Methods Patients from endemic areas of Rio de Janeiro State attending the Evandro
Chagas Hospital were included in the study. A general physical, dermatologic, and
otorhinolaryngologic examination was performed in all patients, as well as a Leishmanin skin
test. Skin biopsy specimens were obtained and utilized for touch preparations (stained with
Leishman dye), culture in special media (Nicolle, Nevy and McNeal; NNN), and
histopathologic examination after hematoxylin and eosin stain. Positive cultures were
identified with regard to species by the isoenzyme technique. Therapy with pentavalent
antimonial compounds was employed in all cases. Eco-epidemiologic characteristics were
studied through regular field visits to endemic foci.

Results Cutaneous disease was present in 87.2% of patients, and mucosal disease in only
12.7%. A single ulcerative cutaneous lesion was the most common clinical presentation.
Demonstration of the parasite was always difficult and culture in special media gave the best
results for diagnosis. The species involved in transmission was Leishmania (Viannia)
braziliensis. Vectors included phlebotomine sand flies (Diptera: Psychodidae) of the genus
Lutzomyia, and the most common species was Lutzomyia intermedia, captured mainly on the
external walls of houses.

Conclusions ATL in Rio de Janeiro is mostly a cutaneous disease. In general, the cases
showed great sensitivity to antimony. A pattern of peridomestic transmission seems to be the
rule.

northern region, it is a typical zoonosis, with well-
defined wild reservoirs and vectors, while humans are

Leishmaniasis (cutaneous, mucocutaneous, and visceral)
occurs worldwide. According to the last report from the
World Health Organization (WHO)," this disease is
endemic in tropical and subtropical regions of 88
countries. American tegumentary leishmaniasis (ATL) is
an important disease in Latin America. In Brazil, where
the disease represents a public health problem,* ATL
shows two distinct epidemiologic patterns. In the
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an occasional host.? In the southeast region, infection is
nowadays present in endemic foci where the primary
forest no longer exists.* At present, a well-defined wild
reservoir has not yet been detected in these areas, but
domestic animals are often infected.*”” The disease is
caused mainly by Leishmania (Viannia) braziliensis.® In
Rio de Janeiro State, the majority of the first cases
described proceeded from other endemic regions of the
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country, suggesting an imported disease.””*® Neverthe-
less, autochthonous cases have been described since the
early 1900s.7%"*

In this report, we have studied the disease in Rio de
Janeiro State through the records of patients attending
the Evandro Chagas Hospital. The majority of the
patients were referred here by health centers in the
state. Other cases were detected during an active search
on regular visits by the staff to nearby endemic foci.
The aim is to describe the clinical characteristics of the
disease, together with epidemiologic data from the foci
inhabited by the patients.

Materials and methods

Patients, routine diagnostic procedures, and therapy
Between 1985 and 1996, a total of 753 patients with ATL were
diagnosed and treated at the Evandro Chagas Hospital, Oswaldo
Cruz Institute-Fiocruz, Rio de Janeiro. Patients were classified
into three major clinical groups: (i) cutaneous leishmaniasis (CL)
for patients presenting with skin lesions only; (ii) mucocutaneous
leishmaniasis (MCL) for patients with concomitant skin and
mucosal lesions; and (iii) mucosal leishmaniasis (ML) for patients
with mucosal lesions with or without a past history of healed skin
lesions.

Complete physical and dermatologic examination included
upper respiratory/digestive mucosae examination using an
optical endoscope (Storz, Mainz, Germany). All patients were
examined for mucosal lesions regardless of complaints of
mucosal symptoms. An anterior rhinoscopy procedure was
always used for examination of the nasal cavities. Patients
presenting with lesions of the oral mucosa were selected for
endoscopic examination, searching for extension of the lesions to
the pharynx or larynx.

Leishmanin skin test (LST), biopsy of active lesions, and
serologic tests were used as the routine diagnostic procedures.
Skin test was performed in 752 patients according to the usual
techniques. Leishmanin was provided by the Instituto de Ciéncias
Biolégicas da Universidade Federal de Minas Gerais.'®
Reactions were considered to be positive when the induration
area was equal to or greater than 5mm. Incisional skin biopsy
was performed after local anesthesia (lidocaine 2%) at the border
of active lesions. One fragment was used in Nicolle, Nevy, and
McNeal (NNN) medium and one was fixed in 10% buffered
formalin, paraffin embedded and stained with hematoxylin and
eosin (720 patients). Before fixing, a touch preparation was
performed on two slides (710 patients) and stained with
Leishman dye (Merck, Darmstadt, Germany).

An indirect immunofluorescence test was performed (332
patients) in order to detect anti-Leishmania antibodies.'*
Promastigote Brazilian strain MHCM/BR/76/JOF, phenotypically
similar to Leishmania major,'® was used as antigen. Antibodies
titers of 1:45 or higher were considered to be positive.
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Fluorescence was evaluated using an epifluorescence
microscope (Axiophot-Zeiss, Germany).

All patients were treated with pentavalent antimony
(Glucantime®, Rhodia Laboratories, Antony, France). Besides
the classical regimen of 20 mg/kg/day of Sb(V) during 3—4 weeks,
alternative schedules (5 mg/kg/day and intralesional therapy)
were also employed.

Identification of Leishmania species

The stocks isolated from patients were immunologically
characterized and identified by the isoenzyme technique.'® In a
few doubtful cases, an indirect radioimmune binding assay or
immunofluorescence technique, using species- and subspecies-
specific monoclonal antibodies, was also employed.'”

Epidemiology and ecology
Rio de Janeiro State is located in the southeast region of
Brazil, facing the Atlantic. Geographically, the state is
characterized by: (i) a region of coastal plains (the extensive
Baixada Fluminense) intermingled with small massifs (Pedra
Branca, Tijuca, Gericind, and Niteroi) with altitudes up to 1000 m;
(i) the mountain ridge of Serra do Mar, located in the central
inland region of the state, with altitudes up to 2000m in a
southwest—northeast orientation; and (iii) to the west, bordering
the neighboring state of Minas Gerais, the Paraiba do Sul river
valley dominates the landscape. In these three geographical
areas, the remnants of the Atlantic forest may still be noted, along
with secondary forests as well as nearby farming. All areas
located in these geographical sites are potentially or currently
endemic. The weather is hot and wet, with an annual average
temperature of 18°C in the coldest months. The state is divided
into eight geopolitical regions, with a total population of
13,064,296 and a slightly larger proportion of females. Urban
populations are largely predominant (92.25%).'®

An active search was performed in five areas from where the
majority of the studied cases originated (Mesquita, Campo
Grande, Bangu, Realengo, and Magé). All of these areas are in
the city of Rio de Janeiro metropolitan area. At least two visits per
year were performed to each area during the period of the study.

Entomologic studies

Vectors were studied through weekly captures between 6 p.m.
and 9 p.m using human and domestic animal baits or light
traps.'®2° Insects were collected inside and outside the houses.
In the latter case, collection was performed separately in areas
50 m distant from the houses, between 50 and 100 m, and more
than 100 m from the houses.

Statistical methods
A chart review was performed, retrieving some of the
epidemiologic and clinical experience achieved during the period.
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Figure1 Reported cases of ATL in Rio de Janeiro State (all
forms). Data from epidemiologic surveys by the National
Foundation of Health (FNS) (black) and Evandro Chagas
Hospital (HEC) (gray). Notification of all forms of
leishmaniasis is compulsory in Brazil. As shown, HEC cases
represent 29% of all reported cases in the state. The increase
in the number of notified cases since 1991 is a reflection of
the improvement of public health services in Brazil. x-axis,
years; y-axis, number of cases

A simple description of variables was performed for the different
clinical forms according to race, gender, age, residence, place of
birth, lesion characterization (area, number of affected sites,
anatomical region, lymphatic involvement), laboratory data,
evolution, and outcome. Whenever applicable, analysis of
variance (ANOVA), chi square for linear trends, or chi square
(Yates) was used to measure the effect of the variables on the
measures of immune response to Leishmania.

Resulits

Clinical forms

CL was present in 658 individuals (87.2%), MCL in 26
(3.5%), and ML in 69 (9.2%). Given that our data
originate mainly from an outpatient clinic, many unavail-
able distorting biases (selection, measurement, etc.) are
expected. As the notification of leishmaniasis is compulsory
in Brazil and our data represent 29% of the officially
reported cases (Fig. 1), however, we may infer that these
biases do not affect our analysis, and that our data are
representative of the disease in Rio de Janeiro State. In the
Evandro Chagas Hospital, we have an average frequency
of 63 cases per year.

Sex and age distribution

Our data show a men to women ratio of 1.6: 1, but there is
no statistical difference between ATL groups and gender.
The disease is present in all age groups, but the second,
third, and fourth decades of life are more frequently
affected. Children under royears and elderly people over
6oyears account for 11.7% and 11.4% of cases, respec-
tively.
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Profession

The majority of the population has professions uncon-
nected to the land or forest. Profession is defined here
as the main work activity of each individual at the time
of appearance of the first lesion. Eighty-three per cent of
all professions are typically urban, such as house-
keeping, banking, industry, construction, hairdressing,
etc. Only 17% of cases have professions related to rural
activities or involving continuous exposure to a forest
environment.

Cutaneous disease

Cutaneous lesions are shown in Fig.2a—c. The pre-
dominant type of skin lesion was an ulcer (652 of 684
patients, 95.3%) and only a few patients presented with
other types of lesion. The clinical aspects of the skin lesions
in CL and MCL cases were similar but, while most CL
cases had only one lesion (67.2%), MCL patients had two
or more skin lesions in 92.3% of cases. In addition, skin
lesions of CL were larger in size than those of MCL
(Table 1). Cutaneous lesions were seen on the lower
(40.7%) and upper (28.6%) extremities, face and neck
(20.3%), and trunk (10.3%). Lymphatic involvement in
CL and MCL was noted in 387 of 641 cases (60.4%).
Considering only MCL cases, this involvement was even
more frequent (19 of 26 cases or 73.0%). A striking
difference concerning the duration of the disease was found
among the three clinical forms (Table 2).

Mucosal disease

The majority of mucosal cases had an initial skin lesion
when living outside Rio de Janeiro (60.9%, 42 of 69
cases), and statistically significant results were found
with regard to the relationship between prior residence
outside Rio de Janeiro and ML (P<o.0001). The
majority of cases (88%, 61 of 69) did not receive any
treatment for the initial cutaneous lesion. In most ML
cases, only one mucosal site was affected (42 of 69,
60.9%) and in 27 cases (39%) two or more sites were
compromised. The nasal mucosa was the predominant
site in 91.3% (63 of 69 cases). Clinically, nasal mucosa
lesions were characterized mainly by diffuse infiltration,
often associated with extension of the lesions to nasal
skin and ulceration, followed by destruction of the nasal
(43 of 63 cases, 68.2%),
characteristic “tapir nose.” The palate, the second most

septum leading to the

frequent mucosal location, usually showed a diffuse
infiltration with a granular aspect (Fig.2d-f).

Mucocutaneous disease
Contrary to mucosal disease, the majority of muco-
cutaneous cases arose from Rio de Janeiro State. The
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Figure2 (a) A single ulcer with raised
borders was, by far, the most common
clinical presentation. (b) Vegetating
lesions were rare. (c) Lymph node
involvement was noted in 60% of cases.
(d) Lesions of the nasal mucosa extended
to the skin of the upper lip. There was an
increase in the volume of the nose and
the beginning of the destruction of the
subseptum. (e) Endoscopic aspect of the
nose. The inferior cornet was increased
and blocked the air passage, leading to
nasal obstruction, a frequent complaint
of patients. (f) Extensive lesion of the
palate with destruction of the uvula

distribution of mucosal lesions was slightly different from
ML cases, but the nasal mucosa was again the predominant
site (21 of 26 cases, 80.7%). Two or more mucosal sites
were commonly affected in MCL cases (14 of 26, 53.8%).
Clinically, the lesions of ML and MCL cases were similar,
although perforation of the nasal septum was more rarely
seen in MCL cases (10 of 26, or 38.4%) probably due to its
shorter duration (see Table 2).

Laboratory findings

Table 3 displays the laboratory findings in ATL groups. All
laboratory data, except LST, differed among ATL groups.
The most effective method to demonstrate parasites in all
ATL groups was culture. In 30% of patients, parasitologic
diagnosis was not possible with the three methods employed:
in-prints, histopathology, and culture. Histopathology, even
in the absence of the demonstration of parasites, was highly
suggestive, although not diagnostic: there was a heavy, focal,
inflammatory infiltrate composed mainly of lymphocytes,
plasma cells, and macrophages. Early granuloma formation,
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Table1 Distribution of the number of skin lesions according
to the clinical form

CL ML

No. of cutaneous lesions (mean) 19=x27 26+1.1
No. of cutaneous lesions (median) 1.0 2.0

No. of cases with unique lesions* 442.0 2.0

No. of cases with more than one lesion* 216.0 24.0

Mean size of lesions (cm?)t 572+6.39 3.47=*6.21
No. of cases (total) 658 26

*x* test, P<o.001.
TF test, P<o.001.

fibrinoid necrosis, and frequent images of vasculitis made up
the pathologic picture.

Identification of Leishmania species
One hundred and twenty-nine isolates were classified with
regard to species: 128 were identified as Leishmania

International Journal of Dermatology 2000, 39, 506-514
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(Viannia) braziliensis and one case as Leishmania

(Leishmania) chagasi, causing a cutaneous ulcer.**

Therapy

Approximately 84 % of patients were responsive to antimony
therapy, achieving clinical cure in 2 §—4 § days independent of
the schedules used for therapy. At the Evandro Chagas
Hospital, therapy with a low dose of antimony (5 mg/kg/day,
intramuscularly applied during a 30-day period) for cuta-
neous®*** as well as for mucosal disease (manuscript in
preparation) has proved to be equally effective as the high
dose recommended by WHO (20 mg/kg/day). This therapy
schedule has the additional advantage of presenting a low
frequency of side-effects. In selected cases, such as pregnant
women, elderly people, and patients suffering from severe
cardiac or renal disease, intralesional therapy (for CL cases)
with antimony was applied with good results.*’

Epidemiology and ecology
In the studied foci, ATL was mostly found among the
population living in the slopes and hillsides of the coastal

Table2 Duration of disease (months) for ATL patients
attending the Evandro Chagas Hospital according to the
clinical form

Clinical form Mean Median
Cutaneous (CL) 3.58*+4.0 3.0
Mucocutaneous (MCL) 19.2 £34.4 5.5
Mucosal (ML) 120.2 *=166.9 36.0

CL vs. MCL, P<o.02. MCL vs. ML, P<o.0001. CL vs. ML,
P <o.o001.

Table3 Laboratory diagnosis

de Oliveira-Neto etal.

massifs (localities of Mesquita, Campo Grande, Bangu,
and Realengo) and the foothills of the central ridge of Serra
do Mar (locality of Magg). In all these areas, human
settlements were established after profound alteration of
the original forest environment, a process that began many
years ago and is still occurring. Brick houses and shacks are
located alongside steep trails towards hilltops, usually
shadowed by dense vegetation and banana plantations.
The presence of human cases as well as affected domestic
animals, such as dogs and horses, was a common finding in
all studied foci®*®*7 (Fig. 3a-d).

Entomologic studies

Lutzomyia intermedia was the predominant species found
in all studied foci. Sand flies were captured both indoors
and outdoors, in close vicinity to the houses and swarming
in chicken coops usually located in the backyards of the
houses. The sand flies were also present at some distance
from the dwellings and even in the forest located far from
the houses.*® Table4 gives an example of the species
captured during a 30-month period in one of the endemic
foci (Mesquita). The table shows that Lutzomyia inter-
media represents 87.3% of the captured female species
(2149 of 2460) and that 89.5% (1924 of 2149) were found
less than 5o0m from the houses.

Discussion

Rio de Janeiro State is an endemic area of Leishmania
(Viannia) braziliensis infection, where secondary forest and
agricultural land have replaced the original vegetation.
Whenever human cases were found, dogs and horses were
frequently affected. In general, patients performed urban
occupations and only a small number practiced rural

LST* IFATT 1P H&E$§ Culturef|

CL

No. of cases 643/657 196/273 376/650 336/628 295/450

% 97.9 71.8 57.8 53.5 65.6
MCL

No. of cases 26/26 17/18 17/24 19/25 16/21

% 100.0 94.4 70.8 76.0 76.2
ML

No. of cases 69/69 36/41 ND 5/67 11/25

% 100.0 87.8 - 7.5 44.0

*LST, Leishmanin skin test; y*(Fisher), P >o0.05, any group combination.

tIFAT, immunofluorescence antibody test; y*(Fisher), P <0.05, except for MCL vs. ML (P > 0.05).
tIP, in-prints, Leishman stained; x*(Fisher), P >0.05, any group combination; ND, not determined.
§H&E, histopathologic slides stained with hematoxylin and eosin; y*(Yates), P <0.0001.

Y|Culture in NNN medium; CL vs. MCL, y*(Fisher), P >0.05; ML vs. any other, %*(Yates), P =o0.05.
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Figure3 (a) Landscape of one endemic
focus (Magg). Dense vegetation
intermingled with extensive deforested
areas in the foothills of the mountain
ridge of Serra do Mar. (b) Lesion in the
foreleg of a mule. (c) View of the suburb
of Campo Grande, just 18 miles from
Rio de Janeiro city center. Human cases
were present in the four houses seen in
this picture. (d) Cutaneous ulcer in the
ear of a dog. In all foci, the presence of
the disease in humans and domestic
animals was very common

professions. These facts suggest that the epidemiologic
pattern of leishmaniasis in Rio de Janeiro State is mainly

domestic or peridomestic.*”>*%>3°

Such a change in the
epidemiology has led some authors to suppose that
leishmaniasis may evolve into an urban disease.>* Accord-
ing to some authors, ATL occurs in ecological systems
limited to small geographic areas where remaining forest
can still maintain the parasite life cycle.?* In the absence of
a proven sylvan reservoir, the high frequency of infection in
domestic animals has led some authors to infer that these
animals could represent the actual reservoir for this
species.?? This theory is questionable, as canine disease is
very similar to human leishmaniasis with few parasites
confined to the lesions.?* It is noteworthy that, in the
studied endemic foci, human dwellings are mainly located
at periurban sites, but close to forested areas. Although the
professions of the major part of the population are linked
to urban activities, suggesting that the infection would
have occurred near home, a reduced number of individuals
interact intermittently with the forest, mainly for hunting
or in small agricultural settlements. Women and children
often participate in the latter activity. Furthermore, some
patients have mentioned the presence of sylvan animals
(sloths and opossums) in their backyards, a fact confirmed
during our field visits, suggesting the possible involvement
of a sylvan cycle in the transmission.

© 2000 Blackwell Science Ltd
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Lutzomyia intermedia does not fulfill all the criteria’%3¢
for the determination of a vector. Nevertheless, it has been
extensively demonstrated that the frequency, anthropo-
philic behavior, and geographical distribution of this
species are coincident with human disease, suggesting its
putative role as a vector.’” 74"

Unlike other Leishmania infections in the Old World,
Leishmania (Viannia) braziliensis is difficult to demon-
strate due to the scarcity of parasites in the lesions. In
general practice, the diagnosis is often established mainly
by the presence of three parameters: (i) compatible
epidemiologic history; (ii) clinical aspect of the lesion;
and (iii) a positive LST. A fourth parameter may be
considered: the histopathologic picture can be highly
suggestive, even in the absence of amastigotes. In addition,
histopathology can also eliminate other cutaneous or
mucosal lesions that are clinically similar to leishmaniasis,
such as basal/epidermoid carcinomas or paracoccidioido-
mycosis. It is important to note that the parasitologic
diagnosis of leishmaniasis has been improved considerably
by more recent diagnostic techniques, such as the
demonstration of Leishmania DNA by the polymerase
chain reaction (PCR).**

Cutaneous disease, usually a single ulcerative lesion in
exposed areas of the body, with frequent figures of lymph
node enlargement and/or lymphangitis, is the most common

International Journal of Dermatology 2000, 39, 506-514
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Table4 Sand fly fauna in one endemic focus (Mesquita) in Rio de Janeiro State. Number of collected species during a 30-

month period

Outdoors 50-100 m 800 m from

Indoors (<50m) from house house (forest) Total
Species F M F M F M F M F M
B. guimaraes - - 1 3 1 1 - - 2 4
Lu. longipalpis 10 14 28 202 3 - - - 41 216
Lu. migonei 11 10 176 650 3 5 3 2 193 667
Lu. lutziana - - - - 1 - - - 1 -
Lu. barretoi - - - 1 - 4 - - - 5
Lu. intermedia 52 42 1924 1838 137 217 36 83 2149 2180
Lu. whitmani - - - - 1 1 - - 1 1
Lu. schreiberi - - - 2 - 2 - - - 4
Lu. quinquefer 17 3 44 8 1 - 2 - 64 11
Lu. sp. - - 7 - 2 - - - 9 -
Total 920 69 2180 2722 149 230 4 85 2460 3088
Total (M+F) 159 4902 379 126 5548

M, male; F, female.

form of ATL in this part of Brazil. Cutaneous lesions are very
sensitive to antimonial therapy. Spontaneous healing may be
noted, but the lesions usually take a long time for complete
cicatrization to occur (6 months to 1 year or more), as stated
by several authors**™#° and demonstrated by our own
observations in 12 patients of this series.

Mucosal disease is rare. Precise data on the frequency of
mucosal disease in Rio de Janeiro State are lacking. Early
reports showed a variable prevalence, ranging from 8% to
80%.477°In more recent epidemiologic surveys on restricted
endemic areas, a frequency of 2.5% was found.’">* In the
present series, we observed 9.2% of ML and 3.5% of MCL
cases. In the mucosal form, most patients present a past
history of inadequate or absent treatment of the initial
cutaneous lesions.>? Of our 658 treated cases of CL, the late
appearance of mucosal lesions was observed in only three
(0.4%). It is probable that the high frequency of mucosal
disease seenin the first half of the twentieth century was due to
the lack of effective therapy.

Mucocutaneous disease should be considered as a
distinct form, as the duration of the disease, the age of
the patients, and the number of cutaneous lesions are
clearly different from ML or CL. In MCL cases, the
mucosal symptoms develop soon after the appearance of
cutaneous lesions, and therefore the mucosal disease has
a much shorter duration than that of ML (see Table 2).
Patients with MCL are also younger. In our series, the
mean age of MCL cases was 39.6years (youngest,
2years; oldest, 78years) while, in ML cases, the mean
age was §5.4years (youngest, 14 years; oldest, 92 years).
In MCL patients, the number of cutaneous lesions was
greater compared with CL (see Tabler) also
lymphatic involvement was more pronounced. These

and
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characteristics suggest a more aggressive behavior. There
are at least two possible explanations, which are not
mutually exclusive: the disease could be associated with
an inappropriate immune response of the host and/or to
a particular parasite strain. In the latter case, the
parasite strain may have a higher capacity to invade
macrophages and metastasize. The appearance of dis-
seminated cutaneous lesions with mucosal involvement
has been reported to be caused by parasites bearing
dermotropic zymodemes in cases of human immunode-
ficiency virus (HIV)
Similar findings were also present in visceral disease
associated with HIV.>> The association of tegumentary

and Leishmania coinfection.’*

leishmaniasis and acquired immunodeficiency syndrome
(AIDS) is rare: only four cases in the present series. A
review of the literature disclosed only 19 cases and, of
these, 13 (68.4%) were MCL cases.’®

In summary, our data demonstrate that ATL in Rio de
Janeiro State is mostly a cutaneous disease, with a remarkable
sensitivity to pentavalent antimony. Early treatment may be
implicated in the low rate of mucosal spread. Although
transmission of the disease may be associated with a suspected
(but not yet proven) sylvan cycle, peridomiciliary transmis-
sion seems to be the rule.

Acknowledgments

Supported by a grant from Funda¢io de Amparo a
Pesquisa do Estado do Rio de Janeiro (FAPER]), process
number: E-26/170.825/95.

The technicians Genilton José Vieira and Heloisa Diniz
(from the Image Processing Laboratory of Oswaldo Cruz
Institute) provided the figures.

© 2000 Blackwell Science Ltd



de Oliveira-Neto etal.

References

1 World Health Organization (WHO). Leishmaniasis in the
world. WHO/CID/Leish/98.9 Add.1/UNAIDS 98.23.
Geneva: WHO, 1998.

2 Grimaldi G Jr, Tesh RB, McMahon-Pratt D. A review of
the geographic distribution and epidemiology of
leishmaniasis in the New World. Am | Trop Med Hyg
1989; 41: 687—725.

3 Lainson R. The American Leishmaniases: some
observations on their ecology and epidemiology. Trans
Roy Soc Trop Med Hyg 1983; 77: 569—596.

4 Mayrink W, Williams P, Coelho MV, etal. Epidemiology

of dermal leishmaniasis in the Rio Doce Valley, state of

Minas Gerais, Brazil. Ann Trop Med Parasitol 1979; 73:

123-137.

Aguilar CM, Rangel EF, Garcia L, etal. Zoonotic

cutaneous leishmaniasis due to L. (Viannia) braziliensis

associated with domestic animals in Venezuela and Brazil.

Mem Inst Oswaldo Cruz 1989; 84: 19-28.

6 Coutinho SG, Nunes MP, Marzochi MCA, Tramontano
N. A survey for American cutaneous and visceral
leishmaniasis among 1,342 dogs from areas in Rio de
Janeiro (Brazil) where the human diseases occur. Mem Inst
Oswaldo Cruz 1985; 80t 17-22.

7 Falqueto A, Coura JR, Barros GC, etal. Participagio do
cdo no ciclo de transmissdo da Leishmaniose tegumentar
no municipio de Viana, Estado do Espirito Santo, Brasil.
Mem Inst Oswaldo Cruz 1986; 81: 155-163.

8 Grimaldi G Jr, David JR, McMahon-Pratt D. Identification
and distribution of New World Leishmania species
characterized by serodeme analysis using monoclonal
antibodies. Am | Trop Med Hyg 1987; 36: 270-287.

9 Rabello E, Pupo JA. Leishmaniose da mucosa bucal. Bol
Soc Bras Dermatol 19125 1: 34-35.

10 Terra F. Um caso de granuloma ulceroso. Bol Soc Bras
Dermatol 19135 2: 25.

11 Werner H. Uber Orientbeule aus Rio de Janeiro mit
ungewonhlicher Beteilung des Lymphgefifsystems. Arch
Schiffs Tropenhygiene Unter Besonderer Beriicksichtigung
Pathologie Therapie 1911; 15: 581—585.

12 Rabello E. Caso de Leishmaniose. Bol Soc Bras Dermatol
1913; 2 72.

13 Costa CA, Toledo VPCP, Genaro O, etal. Montenegro
skin test—evaluation of the composition and stability of
the antigen preparation. Mem Inst Oswaldo Cruz 1996;
91: 193-194.

14 Camargo ME, Rebonato C. Cross-reactivity in
fluorescence test for Trypanosoma and Leishmania
antibodies. A simple inhibition procedure to ensure specific
results. Am | Trop Med Hyg 1969; 18: 500-505.

15 Momen H, Grimaldi G, Pacheco RS, etal. Brazilian
Leishmania stocks phenotypically similar to Leishmania
major. Am | Trop Med Hyg 1985; 34: 1076-1084.

16 Cupolillo E, Grimaldi G Jr, Momen H. A general
classification of New World Leishmania using numerical
zymotaxonomy. Am | Trop Med Hyg 1994; 50: 296—311.

17 Grimaldi G Jr, McMahon-Pratt D. Monoclonal antibodies

“

© 2000 Blackwell Science Ltd

18

19

20

22

23

24

25

26

27

28

29

30

31

American tegumentary leishmaniasis Report 513

for the identification of New World Leishmania species.
Mem Inst Oswaldo Cruz 1996; 91: 37—42.
CIDE—Centro de Informagdes de Dados do Estado do Rio
de Janeiro. Secretaria de Estado de Planejamento e
Controle. Anudrio Estatistico do Rio de Janeiro (1993/94).
Rio de Janeiro: CIDE, 1994.

Shannon RC. Methods for collecting and feeding
mosquitoes in jungle yellow-fever studies. Am | Trop Med
Hyg 1939; 19: 131-148.

Sudia WD, Chamberlain RW. Battery-operated light trap,
an improved model. Mosquito News 19625 22: 126-129.
Oliveira-Neto MP, Grimaldi G, Momen H, etal. Active
cutaneous leishmaniasis in Brazil induced by Leishmania
donovani chagasi. Mem Inst Oswaldo Cruz 19865 81:
303-309.

Oliveira-Neto MP, Schubach A, Araujo ML, Pirmez C.
High and low doses of antimony (SbY) in American
cutaneous leishmaniasis. A five-year follow-up study of 15
patients. Mem Inst Oswaldo Cruz 1996; 91: 207-209.
Oliveira-Neto MP, Schubach A, Mattos M, etal. A low-
dose antimony treatment in 159 patients with American
cutaneous leishmaniasis: extensive follow-up studies (up to
10 years). Am | Trop Med Hyg 1997; §7: 651-655.
Oliveira-Neto MP, Schubach A, Mattos M, etal.
Treatment of American cutaneous leishmaniasis: a
comparison between low dosage (5 mg/kg/day) and high
dosage (20 mg/kg/day) antimony regimens. Pathol Biol
19975 45 496-499.

Oliveira-Neto MP, Schubach A, Mattos M, etal.
Intralesional therapy of American cutaneous leishmaniasis
with pentavalent antimony in Rio de Janeiro, Brazil—an
area of Leishmania (V.) braziliensis transmission. Int |
Dermatol 1997; 36: 463—468.

Aguilar CM, Rangel EF, Deane LM. Cutaneous
leishmaniasis is frequent in equines from an endemic area
in Rio de Janeiro, Brazil. Mem Inst Oswaldo Cruz 1986;
81: 471—472.

Oliveira-Neto MP, Pirmez C, Rangel E, et al. An outbreak
of American cutaneous leishmaniasis (Leishmania
braziliensis braziliensis) in a periurban area of Rio de
Janeiro city, Brazil. Clinical and epidemiological studies.
Mem Inst Oswaldo Cruz 1988; 84: 427—435.

Rangel E. Epidemiology of American tegumentary
leishmaniasis in Brazil. WHO/Proc Res Semin TDR/
SAREC 1995; 2: 103—110.

Rangel EF, Souza NA, Wermelinger ED, et al. Flebotomos
de Vargem Grande, foco de Leishmaniose tegumentar no
estado do Rio de Janeiro. Mem Inst Oswaldo Cruz 1986;
81: 347-349.

Brazil RP, Brazil BG, Gouvea MC, et al. Epidemiological
studies on cutaneous leishmaniasis in the state of Rio de
Janeiro, Brazil. Domestic and peridomestic sandfly fauna.
In: Hart DT, ed. Leishmaniasis. The Current Status and
New Strategies for Control. New York: Plenum, 1989:
159-164.

Goihman-Yahr M. American mucocutaneous
leishmaniasis. Dermatol Clin 1994; 12: 703—712.

International Journal of Dermatology 2000, 39, 506-514



514

Report American tegumentary leishmaniasis

32

33

34

35

36

37

38

39

40

42

43

Proenca NG, Miiller H. Nota sobre a ocorréncia de
leishmaniose tegumentar americana na Serra da
Cantareira, Sio Paulo, Brasil. Rev Saude Publica S P 1977;
I3: 56—59.

Falqueto A, Sessa PA, Varejdo JB, etal. Leishmaniasis due
to Leishmania braziliensis in Espirito Santo State, Brazil.
Further evidence on the role of dogs as a reservoir of
infection for humans. Mem Inst Oswaldo Cruz 1991; 86:
499-500.

Pirmez C, Coutinho SG, Marzochi MCA, et al. Canine
American cutaneous leishmaniasis: a clinical and
immunological study in dogs naturally infected with
Leishmania braziliensis braziliensisin anendemicarea of Rio
de Janeiro, Brazil. Am ]| Trop Med Hyg 1988; 38: 52—58.
Killick-Kendrick R, Ward RD. Ecology of Leishmania.
Parasitology 1981; 82: 143-152.

Killick-Kendrick R. Phlebotomine vectors of leishmaniasis:
a review. Med Vet Entomol 1990; 4: 1-24.

Aragio HB. Leishmaniose tegumentar e sua transmissio
pelos phlebotomos. Mem Inst Oswaldo Cruz 1927; 20:
177-187.

Nery-Guimaries F. Estudo de um foco de leishmaniose
muco-cutidnea na Baixada Fluminense (Estado do Rio de
Janeiro). Mem Inst Oswaldo Cruz 19555 §3: 1-11.

Lima LCR, Marzochi MCA, Sabroza PC. Flebotomideos
em area de ocorréncia de leishmaniose tegumentar no
bairro de Campo Grande, Rio de Janeiro, Brasil. Rev
Brasil Malariol D Trop 1981; 33: 64—74.

Aguiar GM, Vilela ML, Lima RB. Ecology of the sandflies
of Itaguai, an area of cutaneous leishmaniasis in the State
of Rio de Janeiro. Food preferences (Diptera, Psychodidae,
Phlebotominae). Mem Inst Oswaldo Cruz 1987; 82:
583-584.

Oliveira SMP, Afonso RCH, Dias CMG, Brazil RP. Estudo
da fauna de flebotomineos (Diptera, Psychodidae) em
Santa Cruz, municipio do Rio de Janeiro, Brasil. Rev Bras
Entomol 1998; 39: 547—55T.

Pirmez C, Trajano VD, Oliveira-Neto MP, etal. Use of
PCR in diagnosis of human American tegumentary
leishmaniasis in Rio de Janeiro, Brazil. | Clin Microbiol
19995 37 (6): 1819-1823.

Marsden PD, Tada MS, Barreto AC, Cuba CC.
Spontaneous healing of Leishmania braziliensis
braziliensis skin ulcers. Trans Roy Soc Trop Med Hyg
1984; 78: 561-562.

International Journal of Dermatology 2000, 39, 506-514

44

45

46

47
48

49

50

52

53

54

55

56

de Oliveira-Neto etal.

Costa JML, Netto EM, Vale KC, etal. Spontaneous
healing of cutaneous Leishmania braziliensis braziliensis
skin ulcers. Trans Roy Soc Trop Med Hyg 1987; 81: 606.
Costa JM, Vale KC, Franca F, etal. Cura espontanea da
leishmaniose causada por Leishmania (Viannia)
braziliensis em lesdes cutineas. Rev Soc Bras Med Trop
1990; 23: 205—208.

Navin TR, Arana BA, Arafia FE, efal. Placebo-controlled
clinical trial of meglumine antimonate (glucantime) vs.
localized controlled heat in the treatment of cutaneous
leishmaniasis in Guatemala. Am | Trop Med Hyg 1990;
42t 43-50.

D’Utra e Silva O. Sobre a leishmaniose tegumentar e seu
tratamento. Mem Inst Oswaldo Cruz 1915; 7: 213—248.
Klotz O, Lindenberg H. The pathology of leishmaniasis of
the nose. Am | Trop Med 1923; 3: 117-141.

Rabello E. Contribui¢do ao estudo da leishmaniose
tegumentar no Brasil. [I—Formas clinicas. Ann Bras
Dermatol Sif 1925; 1: 1-25.

Pessoa SB. Dados sobre a epidemiologia da leishmaniose
tegumentar em S. Paulo. O Hospital 1941; 19: 389—409.
Jones TC, Johnson WD, Barreto AC, etal. Epidemiology
of cutaneous leishmaniasis due to Leishmania braziliensis
braziliensis. | Infect Dis 1987; 156: 73-83.

Mendonga S, Souza W, Nunes MP, etal. Indirect
immunofluorescence test in New World leishmaniasis:
serological and clinical relationship. Mem Inst Oswaldo
Cruz 1988; 83: 347-355.

Marsden PD. Mucosal leishmaniasis (‘“Espundia”,
Escomel, 1911). Trans Roy Soc Trop Med Hyg 1986; 8o:
859-876.

Machado ES, Braga M, Da Cruz AM, et al. Disseminated
American muco-cutaneous leishmaniasis caused by
Leishmania braziliensis braziliensisin a patient with AIDS. A
case report. Mem Inst Oswaldo Cruz 19923 87: 487—492.
Pratlong F, Dedet JP, Marty P. Leishmania—human
immunodeficiency virus co-infection in the Mediterranean
basin: isoenzymatic characterization of 100 isolates of
Leishmania infantum complex. | Infect Dis 1995; 172:
323—326.

Mattos M, Caiza A, Fernandes O, etal. American
cutaneous leishmaniasis associated with HIV infection:
report of four cases. | Eur Acad Dermatol Venereol 1998;
I0: 218-225.

© 2000 Blackwell Science Ltd



