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ABSTRACT

To understand the emergence and re-emergence pattern of American tegumentary leishmaniasis (ATL), the clinical and 
epidemiological profiles and the spatial distribution of the disease were evaluated between 2001 and 2006 in an endemic 
area located in the Rio Doce valley in the north-eastern part of the Minas Gerais State, Brazil. The number of reported cases 
increased from six in the first year to 111 in the last year during this period. Disease cases predominated in the urban area 
(75.9%) and affected males and females equally in all age groups. The transmission of ATL occurred within dwellings and 
the surrounding areas, with the largest number of reported cases originating from poor areas, particularly those located on 
the margins of the Rio Doce lacking suitable sanitary infrastructure. Diagnosis was based on clinical criteria and the 
Montenegro skin test, with most patients (93.8%) exhibiting the cutaneous form of ATL. First-line treatment involved 
administration of pentavalent antimonial drugs (99.1%), and these provided a cure for > 75% of patients. The prevalence of 
ATL varied between 11.38 and 15.99 cases per 100,000 inhabitants, which is high in comparison with the national 
average. Urgent measures, including improved means of diagnosis at the local health units, education of schoolchildren 
and motivation of the general population, are required to decrease transmission and control the disease. 

Keywords: Leishmaniasis; Cross-Sectional Studies; Disease Notification; Urban Health; American Tegumentary 
Leishmaniasis.
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transmitted through bites of female hematophagous insects 
2belonging to the family Phlebotominae .

The disease is estimated to cause 1.6 million new cases 
annually, of which an estimated 500 thousand are visceral, 

3and 1.1 million are cutaneous or mucocutaneous . Overall 
prevalence indicates that 12 million people in 88 countries 
suffer from leishmaniasis, whilst 350 million people live in 
at-risk areas . American tegumentary leishmaniasis (ATL) is 
widely distributed within the American continent, from the 
south of the United States to the north of Argentina . In 
Brazil, the disease represents a serious public health 
problem because it has been diagnosed in most of the 
constituent states .
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INTRODUCTION

Leishmaniasis is caused by various protozoan members 
of Leishmania (Kinetoplastida: Trypanosomatidae), a 
genus that comprises many unicellular digenetic 

1(heteroxenous) species . In Latin America, the parasite is 
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The clinical manifestations of the disease depend on a 
variety of factors, including the nutritional status and 
immune response to infection of the individual and the 
diversity of vectors and parasite species involved . ATL can 
emerge in three different forms: (i) cutaneous leishmaniasis 
characterized by single or multiple lesions, often ulcerated, 
in the vicinity of the insect bite; (ii) mucosal leishmaniasis 
characterized by the destruction of nasal and oral mucosa, 
and consequent disfiguration of the patient, that may occur 
separately or concomitantly with (i); and (iii) diffuse 
cutaneous leishmaniasis characterized by multiple, non-
ulcerated, nodular lesions that may be distant from the 
insect bite . ATL is an occupational disease because 
exposure is typically related to occupation, and the 
consequent psychological distress induced by the disease 
reflects on the social and economical performance of the 
individuals .

Epidemiological studies have revealed that ATL is a 
zoonosis that initially affects animals and eventually 
humans. In man, the average incubation period is two 
months, although it may be somewhat shorter (around two 
weeks) or, more rarely, longer (up to two years) . A definitive 
diagnosis of ATL depends on the clinical and 
epidemiological assessment of the patient, together with 
the results of parasitological, immunological and 
molecular tests . First-line therapy consists of 
administration of pentavalent antimonial drugs, whereas 
secondary therapy includes treatment with amphotericin B 
and pentamidine, both of which are relatively toxic and 
expensive . Owing to the complexity of the disease, the 
design of appropriate prophylactic strategies must consider 
all components of the Leishmania cycle including insect 
vectors, domestic and wild reservoirs, and susceptible and 
infected humans . 

The clinical and epidemiological profiles of ATL are 
complex by virtue of the diverse environmental, social, 
human and biological factors involved. Historical records 
clearly show that the epidemiological profile of the disease 
in Brazil is cyclic . During the 1950s the number of 
ATL cases diminished, but more recently, the incidence of 
new, confirmed cases has risen to 30 thousand per year . 
According to the Secretaria de Vigilância em Saúde , the 
Northern Region possesses the highest coefficient of 
disease detection (100 cases per 100,000 inhabitants) 
followed by the Central-Western and the Northeastern, 
whilst the Southeastern Region accounts for only 10% of all 
reported cases.

In Minas Gerais, the largest State in the Southeastern 
Region of Brazil, an average of 10.5 new cases of ATL per 
100,000 inhabitants were reported annually during the 
period 1990-2006. Furthermore, the number of affected 
individuals increased during this period, and the disease 
spread to various municipalities. In the metropolitan area of 
Belo Horizonte, the capital of Minas Gerais State, 
autochthonous cases of ATL have been registered by official 

19health institutions since 1987 , with infection cycles varying 
according to climatic and social factors, such as 
deforestation, drought and disordered land occupation. In 
general terms, the incidence of ATL has been shown to be 
positively correlated with seasons because increases in 
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temperature or humidity favor the multiplication of 
phlebotomines . For this reason, each geographical 
region presents specific characteristics that determine the 
pattern and complexity of ATL transmission. 

ATL was first diagnosed in the Rio Doce valley, which 
constitutes one of the most important mining areas of Minas 
Gerais, in the 1960s. Mayrink and co-workers  observed 
that the characteristics of ATL in the Rio Doce valley were 
different from those of other endemic areas in Brazil 
because the infected individuals had little or no contact with 
forest environments. Although there is some evidence for 
the occurrence of the disease in the Municipality of 
Governador Valadares since the 1940s , it has not been 
possible to determine the number of registered cases prior 
to 2001 by examination of the records maintained at the 
municipal, state or federal level, or from other publications. 
It is expected that the results of this study will contribute to 
the understanding of the factors associated with the 
emergence and re-emergence of the disease.

MATERIALS AND METHODS

STUDY AREA

The 260,396 inhabitants of Governador Valadares 
o o(latitude 18 51'01" S; longitude 41 56'18" W; altitude 170 

m) are distributed within 100 urban and ten rural districts. 
The semi-humid, tropical climate is characterized by an 

o average temperature of 24.5 C, with only slight deviations 
during the year. Maximum precipitation occurs in the 
summer and autumn seasons (December to May), whilst 
winter is typically dry. The relative humidity is, on average, 
76% in the winter and 84% in the summer. Governador 
Valadares represents one of the most important economic 
centers of the Rio Doce valley and influences human activity 
in all surrounding areas. The local economy is based on 
mining, heavy industry, commercialization of precious 
stones, agriculture, cattle breeding and tourism.

STUDY DESIGN AND DATA COLLECTION

The descriptive study described herein was based on 
data supplied by the Sistema de Informação de Agravos de 
Notificação (SINAN) of the Brazilian Health Ministry for the 
period 2001-2006. Profiles of individuals affected by ATL 
were established; the protocols documented socio-
demographic status (age, gender, schooling and area of 
origin), clinical epidemiology (number of cases reported 
per year, clinical forms, presence of lesions and history of 
the disease), diagnosis (clinical and laboratory tests) and 
therapy (initial drug administered, evolution of the disease). 
Average values for variables associated with the base 
population during the study period were determined from 
the arithmetic means of the respective variables in the years 
2003 and 2004, calculated on the basis of the growth 
estimates from the Instituto Brasileiro de Geografia e 
Estatística (IBGE) available at the Sistema Único de Saúde 

23databank (DATASUS) . The average number of ATL cases 
recorded per year was determined by totaling the number 
of cases for each variable and dividing by the total number 
of years evaluated (i.e., six years). The annual average 
prevalence was expressed as the number of ATL cases 
recorded per 100,000 inhabitants.
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EVALUATION OF THE SPATIAL DISTRIBUTION OF ATL 

A map of the urban zone of Governador Valadares was 
prepared, showing the limits of the individual census 
sectors, according to information provided by IBGE. Each 
recorded ATL case was located in its respective census 
sector, and each sector was shaded differently according to 
the total number of cases. The population was divided into 
groups according to similarity of socio-economic and 
sanitary variables established by cluster analysis of data 
extracted from the 2000 Demographic Census databank. 
Additionally, the census sectors were classified into three 
groups according to their common characteristics, and the 
ATL prevalence in each group was established from the 
IBGE population data. All statistical analyses were 
performed using SPSS Data Editor for Windows (version 
13.0).

RESULTS 

According to SINAN, 241 cases of ATL were recorded 
in Governador Valadares during the period 2001-2006, 
and, of these, 46.10% were reported for 2006 alone. The 
frequencies of ATL cases distributed according to clinical-
epidemiology, diagnosis and therapy parameters are 
shown in table 1 and according to socio-demographic 
parameters in table 2. Most of the affected individuals 
lived in the urban zone (75.93%) and were males 
(52.70%). The annual average prevalence of infection was 
17.49 per 100,000 males and 14.39 per 100,000 
females. The majority (approximately 68%) of the infected 
population had attended school for a maximum of only 11 
years.
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The frequencies of ATL cases distributed according to 
age group are shown in figure 1. The largest number of 
infections occurred in individuals aged 30-39 years (n = 
52; 21.58%), and, indeed, the majority (some 55%) of 
individuals affected by ATL (n = 132) were teenagers and 
younger adults in the age range 10-39 years old. In 
contrast, the numbers of ATL cases amongst infants (£ 4 
years old) and the elderly (³ 80 years old) were very small. 
The two youngest affected individuals were < 1 year old, 
and the oldest was 86 years old. However, the prevalence 
of ATL in the 0-4-year-old group and the > 80-year-old 
group were very different (3.58 and 32.05 per 100,000 
inhabitants, respectively) because of the small number of 
elderly individuals in the study population.

Table 1– Frequencies of ATL cases notified in Governador 
Valadares during the period 2001-2006 
distributed according to socio-demographic 
status, clinical-epidemiology, method of 
diagnosis and first-line therapy employed

Relative
frequency (%)

2.5

5.4

13.3

10

22.8

46.1

93.4

6.6

0

10.37

89.63

99.13

0.87

97.93

2.07

100

Absolute
frequency (n)

6

13

32

24

55

111

225

16

0

25

216

229

2

236

5

241

2001

2002

2003

2004

2005

2006

Cutaneous

Mucocutaneous

Diffuse

Only clinical

Clinical and 
laboratorial

Antimonial drugs

Amphotericin

New cases

Recurrent

Subcategories
Categories 
(variables)

Year of 
notification

Clinical 
forms

Method of 
diagnosis

First line 
therapy

History of 
the disease

Total

Table 2 – Prevalence of ATL cases notified in Governador 
Valadares during the period 2001-2006 
distributed according to socio-demographic 
status

Mean yearly 
prevalence in

100,000

12.91
88.22

101.13

17.49
14.39
31.88

24.78
23.64
15.26
26.75

4.87
95.30

Mean
population

total

236,098
11,033

247,131

121,104
131,953
253,057

16,810
31,721
77,523
33,644
41,019

200,717

Cases ATL 
2001-2006

183
58

241

127
114
241

25
45
71
54
12

207

Source: *SINAN; **IBGE.

Area of origin
Urban
Rural
Total

Gender
Males
Females
Total

Schooling
< 1 year
1-3 years
4-7 years
8-11 years
> 12 years
Total

*

**
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Bars represent the number of cases and the dotted line shows the 
prevalence profile.

Figure 1 – Distribution of ATL according to age groups and 
annual average prevalence during the period 2001-
2006

Diagnosis of the disease was based on clinical evidence 
complemented by laboratory tests. The Montenegro skin 
test was performed in the cases of 191 individuals (79.25% 
of the affected population), 177 of which were positive 



The cutaneous form of ATL was by far the most common 
(>90%). First-line therapy was based mainly on pentavalent 
antimonial drugs (approximately 99%), and most ATL cases 
were newly diagnosed.

Figure 2 shows the census sectors (n = 253) of the urban 
area of Governador Valadares shaded according to the 
number of cases, thus permitting the identification of areas 
where ATL was concentrated. Cluster analysis of the results 
permitted the classification of these census sectors into three 
groups, as shown in figure 3. The highest prevalence of ATL 
was in group III (15.99 per 100,000 inhabitants), followed 
by group II (15.10 per 100,000 inhabitants), whereas 
group I presented the lowest prevalence (11.38 per 
100,000 inhabitants). The absolute and relative 
frequencies of ATL in these locations are provided in table 3.

Miranda TM, et al. Descriptive study of American tegumentary leishmaniasis

(92.67%). Histopathological examination of skin samples 
using hematoxylin eosin was performed on 76 individuals 
(31.53% of the affected population), 30 (39.47%) of which 
were positive for the presence of the parasite, 41 (53.95%) 
of which presented a reaction compatible with ATL and five 
(6.58%) of which presented a non-compatible reaction. 
Direct parasitological tests were performed on only ten 
individuals (4.15%), of which six individuals (60%) were 
positive for the presence of the parasite and of which four 
(40%) were negative. Twenty-five individuals (10.37%) were 
diagnosed with ATL exclusively on the basis of clinical 
evidence because 17 (7.05%) patients were not submitted 
to laboratory tests, and eight (3.32%) patients, despite 
being submitted to the tests, were either negative for the 
presence of the parasite or presented a non-compatible 
reaction. 

1 case

2 cases

3 cases

³ 4 cases

Rio Doce

Figure 2 – Urban map of Governador Valadares depicting the number of reported cases of ATL in the various census sectors

Sectors have been shaded according to the frequency of ATL cases as follows: (    ) One case/sector, (    ) two cases/sector, (    ) three cases/sector, and 
(    ) ³ four cases/sector. The area shaded (    ) represents the Rio Doce.

Table 3  Frequencies of ATL cases notified in the urban area of Governador Valadares during 
the period 2001-2006 distributed according to the three main sector groups

–

Prevalence
(100,000)

Number of sectorsSector
groups

Number of ATL cases notified

n % n %

I

II

III

Total

155

26

72

253

11.38

15.10

15.99

  61.26

  10.28

  28.46

100

100

7

76

183

  54.64

    3.83

  41.53

100

Legend

Rev Pan-Amaz Saude 2011; 2(1):27-3530



DISCUSSION

The escalating prevalence of ATL in Brazil is causing 
special concern to the public health authorities due to the 
high morbidity amongst populations living in endemic areas 
and because of the urbanization of the disease in recent 

24years, with outbreaks occurring in various state capitals . 
Moreover, while the reported incidence of ATL has 
increased substantially, the acknowledged under-reporting 
of cases still obscures the real magnitude of the problem . 
According to official sources, the total number of reported 
cases of ATL in Brazilian territory increased from 3,000 in 
1980 to 22,264 in 2006, with peaks of transmission every 
five years . During the period 2001-2006, the number of 
reported cases of the disease in Governador Valadares 
increased by 18.5 fold (from six to 111), whereas the 
number of cases in Minas Gerais increased slightly (from 
1,116 to 1,851), and in Brazil as a whole, the number 
diminished from 26,636 to 22,264 during the same period. 

On the basis of evidence gathered from the period 
2001-2006, the prevalence of ATL in the study area 
appears not to be associated with gender because the 
numbers of males and females affected by the disease were 
comparable. This finding corroborates results from 
previous studies conducted in the Rio Doce valley  and in 
other endemic areas . Individuals of all age groups 
were exposed to the ATL vector independent of work and 
leisure locations, demonstrating that the disease vector 
represents a widespread and common problem . 

25
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16
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Moreover, the gender and age distribution profiles of the 
disease suggest a common site of exposure that was 
probably the domicile and/or its environment.

Although the means of prevalence in rural areas were 
higher in Governador Valadares, the occurrence of ATL was 
predominantly urban, a situation most likely resulting from 
the domestication of the components of the transmission 
cycle as has been observed in Belo Horizonte and in 
Manaus, Amazonas State, Brazil . Alteration of the 
habits and life style of a population can result in 
modifications of the environment, particularly changes in 
temperature and humidity, that may give rise to variations in 
the transmission patterns of ATL and other diseases. In the 
case of the Leishmania parasite, domestication is caused 
primarily by the spread of insect vectors and mammalian 
hosts to areas inhabited by humans . 

Diagnoses of the cases of ATL reported during the 
period 2001-2006 in the study area were based mainly on 
clinical criteria and on the Montenegro skin test. 
Histopathological and parasitological tests were performed 
on only one third of the patients, indicating a lack of 
laboratory infrastructure within the municipal health units of 
Governador Valadares. As observed by Luz and co-
workers , ill-equipped facilities are a common reality in 
areas that are endemic for Leishmania, even in state 
capitals. As for many other diseases, early diagnosis and 
the application of more refined techniques are important in 
the control of ATL. 
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According to cluster analysis, the prevalences of ATL in each sector were 15.99 , 15.10 (    ), and  11.38 (    )  cases per 100,000 individuals. Dots on 
the map indicate individuals affected by ATL as reported during the period 2001-2006. The area shaded (    ) represents the Rio Doce. 

(    )

Figure 3  –  Urban map of Governador Valadares divided according to the three main groups of census sectors

Legend

11.38

15.10

15.99

Cases of ATL

Rio Doce
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In the present study, cutaneous ATL predominated over 
the other forms of leishmaniasis, as has been reported for 
other endemic areas , although 6.6% of affected 
individuals presented the mucosal form. The incidence of 
this more serious form of the disease during the period 
studied was higher than the national average (3-5%)  and 
may be associated with various factors such as late 
diagnosis, parasite virulence, nutritional status and/or co-
morbidity conditions that altered the immune response of 
the patients .

Although most of the cases recorded related to new 
patients, approximately 2.1% were recurrent, a situation 
that could be a consequence of a series of factors relating 
to the hosts and parasites or to the medication employed. In 
Governador Valadares, as in other parts of the world , 
first-line ATL therapy consisted of the administration of 
antimonials, and 95% of patients received this class of 
drug. However, the efficacy of therapy depends on many 
factors including the strain of Leishmania, previous misuse 
of the medication (with consequential parasite resistance), 
the number of cutaneous lesions and the expansion of the 
disease to the mucosas .

Following classification of the census sectors of the 
urban area of Governador Valadares into three groups 
according to their common characteristics, it was possible 
to verify that ATL was less prevalent within the wealthier 
socio-economic group I (Table 3) who enjoyed the benefit 
of good sanitation. The prevalences of ATL in groups II and 
III were similar but much larger than that of group I because 
of poorer socio-economic status and sanitation conditions 
that favored the transmission of ATL. However, according to 
the Secretaria de Vigilância em Saúde, an average ATL 
detection coefficient in the range ³ 10 and < 71 per 

6100,000 inhabitants is considered high . Within this 
context, all three groups in Governador Valadares 
presented a high detection coefficient and, therefore, 
require the application of urgent measures (i.e., improved 
diagnosis facilities and appropriate treatment of the 
affected individuals) in order to eliminate or minimize the 
transmission of ATL in the area.

Through analysis of the spatial distribution of 
leishmaniasis in Rio de Janeiro, Brazil, Kawa and Sabroza  
established that the average incidence rates of the disease 
were greater in zones of intense population growth. The 
endemic-epidemic dynamics of ATL is associated with 
human occupation and transformation of the native 
landscape because adaptation of phlebotomines to houses 
and their surroundings is favored by the presence of 
humans and dogs, both of which represent accessible 

3sources of food . Moreover, the presence of vegetation in 
the vicinity of dwellings favors the appearance of rodents 
and wild fauna, which are not only potential food sources 

30for phlebotomines but are also hosts for Leishmania spp .

As shown in figure 2, the largest numbers of ATL cases 
were concentrated in areas located along the margins of the 
Rio Doce, which traverses Governador Valadares, 
suggesting its participation in the transmission cycle of 
Leishmania. These areas clearly demand the urgent and 
special attention of health authorities and the mobilization 
of community leaders to confront the problem. A number of 
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studies have demonstrated a positive correlation between 
the occurrence of ATL and individuals living or working close 
to rivers . Thus, aquifers (rivers and lakes) constitute risk 
factors for the transmission of ATL because the migration of 
infected animals to inhabited areas is facilitated. On the 
other hand, the presence of cats in areas inhabited by 
humans is considered a protective factor against ATL 
because these domesticated animals are natural predators 
of rodents, which are potential Leishmania reservoirs . 

The most important aspect with respect to the disturbing 
situation concerning the spread of ATL in Governador 
Valadares is due to the educational level of most individuals 
to be basic. However, knowledge of ATL epidemiology 
alone might not be sufficient to motive the population to 
adopt preventive practices, as has been observed by 
Moreira and co-workers  in Maranhão State, Brazil. As has 
been previously suggested, the implementation of a 
concerted effort by health authorities, together with both 
young and adult members of the community, is essential . 

CONCLUSION

In summary, a retrospective descriptive study of ATL in 
Governador Valadares has been performed for the first 
time, in which cases reported during the period 2001-2006 
were analyzed and spatially distributed according to the 
urban areas. The difficulty in obtaining data concerning the 
incidence of the disease in the years preceding the study 
period demonstrates that there was no previous 
epidemiological surveillance in the municipality. 
Furthermore, the results have shown that it is necessary to 
improve the means of diagnosis and to maintain strict 
control over the transmission of ATL. Finally, the present 
study overlaid demographic and socio-economic 
information relating to small census sectors, as employed 
by IBGE, onto maps of the municipality supplied by the 
local public authority Prefeitura Municipal, enabling the risk 
areas to be readily identified. This type of diagrammatic 
assessment could be useful in planning the strategies 
(educational and social programs as well as health policies 
and investments) needed for the eradication of the 
debilitating and disfiguring disease of ATL. 
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Estudo descritivo sobre a leishmaniase tegumentar americana na área urbana do 
Município de Governador Valadares, Estado de Minas Gerais, Brasil

RESUMO

Para entender os padrões de emergência e re-emergência da leishmaniose tegumentar americana (LTA), foram avaliados 
os perfis clínico e epidemiológico e a distribuição espacial da doença entre 2001 e 2006 em uma área endêmica situada 
no vale do Rio Doce, no nordeste do Estado de Minas Gerais, Brasil. O número de casos notificados aumentou de seis, no 
primeiro ano, para 111 no último ano do período estudado. Os casos da doença predominaram na área urbana (75,9%) 
e atingiram igualmente homens e mulheres em todas as faixas etárias. A transmissão de LTA ocorreu dentro de residências 
e em áreas vizinhas, com o maior número de casos registrados oriundo de áreas pobres, sobretudo as localizadas às 
margens do Rio Doce, sem uma infraestrutura sanitária adequada. O diagnóstico baseou-se em critérios clínicos e no teste 
de Montenegro. A maioria dos pacientes apresentou a forma cutânea da LTA. O tratamento de primeira linha abrangeu a 
utilização de drogas antimoniais pentavalentes (99,1%), que foram responsáveis pela cura de > 75% dos pacientes. A 
incidência da LTA variou entre 11,38 e 15,99 casos por 100.000 habitantes, valor alto em comparação com a média 
nacional. Medidas urgentes, incluindo a melhoria de técnicas de diagnóstico nas unidades de saúde locais, a 
conscientização de crianças em idade escolar e a motivação da população em geral, são necessárias para reduzir a 
transmissão da doença e controlá-la.

Palavras-chave: Leishmaniose; Estudos Transversais; Notificação de Doenças; Saúde da População Urbana; 
Leishmaniose Tegumentar Americana.

Estudio descriptivo sobre la leishmaniasis tegumentaria americana en el área urbana 
del Municipio de Governador Valadares, Estado de Minas Gerais, Brasil

RESUMEN

Para entender los estándares de emergencia y reemergencia de la leishmaniasis tegumentaria americana (LTA), se 
evaluaron los perfiles clínico y epidemiológico y la distribución espacial de la enfermedad entre 2001 y 2006, en una área 
endémica situada en el valle del Rio Doce, al noreste del Estado de Minas Gerais, Brasil. El número de casos notificados 
aumentó de seis, el primer año, para 111 el último año del período estudiado. Los casos de la enfermedad predominaron 
en el área urbana (75,9%) y atacaron igualmente a hombres y mujeres en todas las franjas etarias. La transmisión de LTA 
ocurrió dentro de las casas y en áreas vecinas, con el mayor número de casos registrados originarios de áreas pobres, 
sobre todo de las localizadas a los márgenes del Rio Doce, sin una infraestructura sanitaria adecuada. El diagnóstico se 
basó en criterios clínicos y en la prueba de Montenegro. La mayoría de los pacientes presentó la forma cutánea de la LTA. El 
tratamiento de primera línea involucró la utilización de drogas antimoniales pentavalentes (99,1%), que fueron  
responsables por la cura de > 75% de los pacientes. La incidencia de la LTA varió entre 11,38 y 15,99 casos por 100.000 
habitantes, valor alto en comparación con el promedio nacional. Medidas urgentes, incluyendo la mejoría de técnicas de 
diagnóstico en las unidades de salud locales, la concienciación de niños en edad escolar y la motivación de la población 
en general, se hacen necesarias para reducir la transmisión de la enfermedad y controlarla.

Palabras clave: Leishmaniasis; Estudios Transversales; Notificación de Enfermedades; Salud Urbana; Leishmaniasis 
tegumentari americana.
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