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RESUMO

A leishmaniose tegumentar americana é uma doenca zoonbtica negligenciada de relevancia em saltde
pUblica no Brasil. Objetivo: Analisar o perfil demografico, clinico, geografico e temporal dos casos noti-
ficados em Mato Grosso entre 2011 e 2020. Método: Estudo epidemiologico descritivo com dados do
Sistema de Informagao de Agravos de Notificagao. Foram avaliadas variaveis demograficas, clinicas,
taxas de incidéncia anual e padroes de distribuicao espacial. Resultados: Foram notificados 23.471
casos, com predominancia no sexo masculino, individuos em idade produtiva, raca parda e baixa es-
colaridade. A forma cutanea foi a mais frequente. A distribuicao apresentou padrao estavel ao longo
do periodo, com maiores taxas nas mesorregioes norte e nordeste. Conclusao: O perfil epidemiologico
manteve-se estavel no periodo analisado, caracterizado por predominancia no sexo masculino, forma
cutanea e concentragdo espacial nas mesorregioes norte e nordeste do estado.

DESCRITORES: Leishmaniose Cutanea; Leishmaniose Mucocutanea; Incidéncia; Epidemiologia; Analise
Espacial.

ABSTRACT

American tegumentary leishmaniasis is a neglected zoonotic disease of public health relevance in Bra-
zil. Objective: To analyze the demographic, clinical, geographic and temporal profile of reported cases
in Mato Grosso from 2011 to 2020. Method: Descriptive epidemiological study using data from the
Notifiable Diseases Information System. Demographic and clinical variables, annual incidence rates and
spatial distribution patterns were analyzed. Results: A total of 23,471 cases were reported, predomi-
nantly among males of working age, brown race and low educational level. The cutaneous form was the
most frequent. The distribution remained stable over time, with higher rates in the northern and north-
eastern mesoregions. Conclusion: The epidemiological profile remained stable, characterized by pre-
dominance in males, cutaneous form and spatial concentration in northern and northeastern regions.
DESCRIPTORS: Cutaneous Leishmaniasis; Mucocutaneous Leishmaniasis; Incidence; Epidemiology;
Spatial Analysis.

RESUMEN

La leishmaniasis tegumentaria americana es una enfermedad zoondtica desatendida de relevancia en
salud pablica en Brasil. Objetivo: Analizar el perfil demografico, clinico, geografico y temporal de los
casos notificados en Mato Grosso entre 2011 y 2020. Método: Estudio epidemiologico descriptivo con
datos del Sistema de Informacion de Enfermedades de Notificacion. Se analizaron variables demogra-
ficas y clinicas, tasas de incidencia anual v distribucion espacial. Resultados: Se notificaron 23.471
casos, predominando el sexo masculino, personas en edad productiva, raza parda y bajo nivel educativo.
La forma cutanea fue la mas frecuente. La distribucion se mantuvo estable en el tiempo, con mayores
tasas en las mesorregiones norte y nordeste. Conclusion: El perfil epidemiol6gico permanecio estable,
caracterizado por predominio en el sexo masculino, forma cutanea y concentracion espacial en las re-
giones norte y nordeste.

DESCRIPTORES: Leishmaniasis Cutanea; Leishmaniasis Mucocutanea; Incidencia; Epidemiologia; Ana-
lisis Espacial.
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merican tegumentary leishmani-
A asis is a zoonosis caused by pro-

tozoa of the genus Leishmania,
transmitted by sandfly bites. The dis-
case presents three main forms: cutane-
ous, mucocutaneous, and diffuse cuta-
neous. The cutaneous form is the most
common, causing skin ulcers that can
result in permanent scarring and stig-
matization. Leishmaniasis is endemic
in tropical and subtropical regions, pri-
marily affecting vulnerable populations
living in poor housing conditions, suf-
fering from malnutrition, and lacking
financial resourcesV) . It is estimated
that between 600,000 and 1 million
cases are reported annually, with Bra-
zil being the country with the highest
burden of the cutaneous form of the
disease™ .

In Brazil, cutaneous leishmaniasis
remains a public health problem, espe-
cially in the North and Central-West
regions. Between 2007 and 2017, more
than 230,000 cases were reported,
with a prevalence of 118.39 cases per
100,000 inhabitants® . Factors such
as deforestation and agricultural ex-
pansion favor the transmission of the
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disease, especially in states like Amazo-

®), with the municipalities of Presi-

nas
dente Figueiredo and Rio Preto da Eva
having the highest risk rates® .

In the state of Mato Grosso, the
disease has a high prevalence, with the
highest concentration of cases in the
northern region, which has secen the
greatest agricultural expansion. Envi-
ronmental changes, associated with the
coexistence of the Amazon, Cerrado,
and Pantanal biomes, favor transmis-
sion® . However, the scarcity of inte-
grated analyses on the demographic and
clinical profile and the spatial and tem-
poral distribution of cases hinders the
development of effective surveillance
and control strategies(® .

This study is based on the hypoth-
esis that cutaneous leishmaniasis in
Mato Grosso exhibits spatial hetero-
geneity, with a higher concentration
in the northern part of the state and a
predominance among men of working
age® .

The objective of this study was to
analyze the demographic, clinical, geo-
graphic, and temporal profile of cases
of American tegumentary leishmaniasis
reported in Mato Grosso from 2011 to
2020, identifying spatial patterns and
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temporal trends that could improve dis-
case surveillance and control strategies.

Study design: A population-based,
epidemiological, observational, de-
scriptive, and retrospective study con-
ducted in the state of Mato Grosso,
comprising 141 municipalities.

Study location: The study was con-
ducted in the state of Mato Grosso,
which is characterized by the Amazon,
Cerrado, and Pantanal biomes, where
environmental diversity influences the
dynamics of disease transmission.

Data collection period: Data col-
lection took place in 2023, with re-
cords extracted of confirmed cases of
American tegumentary leishmaniasis
reported between January 1, 2011, and
December 31, 2020, in the Notifiable
Discases Information System.

Population and sample: The pop-
ulation included all individuals with a
confirmed diagnosis of American teg-
umentary leishmaniasis residing in the
state during the analyzed period. The
sample consisted of all confirmed cases
recorded in the official system, consti-
tuting an epidemiological census. After
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consistency checks and exclusion of
inadequate records, 23,471 cases were
included in the final analysis.
Inclusion and exclusion criteria:
Cases confirmed by laboratory and/or
clinical methods, with essential vari-
ables recorded, were included. Cases
with duplicate, inconsistent, or missing
essential information were excluded.
Variables analyzed: Demographic
variables (sex, race/ethnicity, age group,
education level, and residential area),
clinical variables (clinical presentation
and case classification), temporal vari-
ables (year and month of notification),
and spatial variables (municipality, me-
soregion, and microregion, according
to the Brazilian Institute of Geography
and Statistics) were evaluated.
Procedures: The data were orga-
nized into spreadsheets and underwent
consistency checks and standardization
prior to statistical analysis.
Statistical analysis: Descriptive

analysis was performed using absolute
and relative frequencies. Annual inci-
dence rates were calculated per 100,000
inhabitants, using population estimates
from the Brazilian Institute of Geogra-
phy and Statistics. For the spatiotem-
poral analysis, municipal rates were
aggregated into two-year periods and
smoothed using the Local Empirical
Bayesian method, employing a neigh-
borhood matrix in GeoDa software
version 1.2. Areas of highest risk were
identified using Kulldorff’s spatial scan
statistics, with a discrete Poisson prob-
ability model and Monte Carlo simu-
lation to assess statistical significance,
using Sal'Scan software version 10.1.
The thematic maps were created using
ArcGIS software version 10.5.

Ethical considerations: The study
was approved by the Research Eth-
ics Committee under opinion No.
311/2021, in accordance with current
national regulations for research using

secondary data.
RESULTS

Demographic profile

From 2011 to 2020, 23,471 con-
firmed cases of American cutaneous
leishmaniasis were reported in the state
of Mato Grosso. A predominance was
observed among males (79.38%), while
females accounted for 20.60% of cases.
The most affected age group was 30—
39 years (20.93%), followed by 40-49
years (19.12%). Regarding race/cthnic-
ity, the mixed-race population predom-
inated (48.63%), followed by white
(32.85%) and Black (7.77%). Regarding
education level, the highest prevalence
was observed among individuals who
had not completed grades 5 through 8
of elementary school (18.74%).

Detailed data on demographic and
clinical characteristics are presented in
Table 1.

Table 1 - Distribution of demographic and clinical characteristics of cases of American tegumentary leishmaniasis in Mato

Grosso, Brazil, 2011-2020.

Characteristics 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 Reported Cases
n= n= n= n= n= n= n= n= n= n= n=
2016 | 2825 | 2609 | 2768 | 2460 | 1922 | 2354 | 2160 | 2199 | 2158 23471
% % % % % % % % % % %Total
Gender
Male 78,77 | 81,91 | 79,72 | 77,82 | 79,23 | 81,32 | 77,66 | 78,70 | 80,13 | 78,50 79,38
Women 21,23 | 17,98 | 20,28 | 22,18 | 20,77 | 18,68 | 22,34 | 21,30 | 19,87 | 21,50 20,60
Ignored — 0,11 — — — — — — — — 0,01
Race
White 36,46 | 35,08 | 34,69 | 32,41 |34,15| 33,51 | 31,69 | 28,10 | 30,60 | 31,14 32,85
Black 8,53 9,31 8,55 8,71 8,29 6,19 6,67 6,71 6,78 6,95 7,77
Yellow 1,34 1,35 1,23 1,01 | 098 | 0,73 | 089 | 056 | 0,41 | 0,93 0,96
Brown 46,78 | 45,27 | 46,26 | 48,12 | 47,03 | 49,53 | 48,98 | 52,27 | 52,84 | 50,97 48,63
Indigenous 5,16 680 | 698 | 654 | 7,40 | 7,75 | 10,11 | 10,42 | 7,46 | 7,23 7,55
Ignored 0,74 1,24 1,19 | 228 | 159 | 1,82 | 1,27 | 1,20 | 1,41 | 2,41 1,52
N/A 0,99 0,96 1.1 094 | 057 | 047 | 038 | 0,74 | 0,50 | 0,37 0,72
Age Group
<10 0,55 0,81 1,61 188 | 2,76 | 2,76 | 3.82 | 3,84 | 4,23 | 4,26 2,59
10-19 4,41 4,67 4,98 6,68 6,50 4,73 7,43 9,07 8,59 8,71 6,54
20-29 12,90 | 14,62 | 16,44 | 15,14 | 16,18 | 18,78 | 17,25 | 17,22 | 15,96 | 16,77 16,07

DOI: 10.36489/saudecoletiva.2026v17i107p19858-19873

19868 saldecoletiva = 2026; (17) N.107 ) -~ . e S _ . © 9
Todo o contetido desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenga Creative Commons



Original Article

Petroli SWS, Machado LMG, Carrasco MJR, Petroli GH, Silva PRSS, Espinosa OA
Characterization of Reported American Tegumentary Leishmaniasis Cases in Mato Grosso 2011-2020

30-39 20,24 | 21,17 | 2081 | 21,17 [ 19,72 | 20,81 | 20,09 | 23,19 | 21,28 | 20,85 20,93
40-49 20,59 | 19,47 | 20,01 | 19,33 [19,02| 19,88 | 19,54 | 17,27 | 18551 | 17,38 19,12
50-59 16,72 | 16,92 | 15,10 | 14,60 | 16,26 | 15,35 | 16,02 | 13,89 | 15,14 | 16,13 15,62
60-69 11,81 | 12,57 | 10,43 | 10,91 [ 10,20| 10,30 | 9,60 | 884 | 964 | 9,64 10,45
70-79 714 | 542 | 598 | 625 | 585 | 416 | 382 | 412 | 396 | 4,45 5,16
80-89 332 | 255 | 257 | 199 | 207 | 203 | 157 | 102 | 155 | 093 1,98
90-99 1,09 | 074 | 050 | 0,76 | 057 | 026 | 025 | 051 | 0,14 | 0,19 0,51
100-109 010 | — | 011|011 |012|o005 | — | — — | = 0,05
110-119 — — | o0s | 004 | 004 | — — | — |oos | — 0,02
NI 114 | 106 | 142 | 1,16 | 069 | 088 | 059 | 1,02 | 095 | 0,70 0,97
Zone
Urban 56,3 | 535 | 532 | 538 [ 530 568 | 509 | 540 | 520 | 538 53,7
Rural 399 | 429 | 438 | 4528 | 443 | so6 | 466 | 426 | 449 | 4u0 43,2
Suburban 1,2 13 | 11| o9 | o6 | o6 | 08| 09 | 07 | 06 0,9
Not specified 0,1 — 0,2 — — 0,1 0,1 0,2 — 0,1 0,1
NI 25 | 24 | 17 | 25 | 21| 19 | 16 | 23 | 24 | 16 2,1
Education
llliterate 575 | 481 | 425 | 415 | 407 | 297 | 336 | 3,10 | 355 | 2,83 3,92
Incomplete grades 1-4 of ele- | 45/ | 1933 | 1932 | 19,76 | 17,28 | 13.94 | 14,83 | 1463 | 13,73 | 12,88 16,83
mentary school
Completed 4th grade of elemen- | o > | 535 | gg5 | 611 [ 809 | 609 | 7.31 | 699 | 814 | 7,14 7,66
tary school
'gr;c(’j'z%'féfg::gfy“g:higw 20,44 | 22,27 | 21,39 | 19,40 | 18,98 16,65 | 18,35 | 17,50 | 15,78 | 14,78 18,74
Completed elementary school 7,79 8,57 7,93 762 | 760 | 786 | 7,43 | 787 | 809 | 857 7,94
ImEEmPEE hiﬁg:ChOO' educa- | ges | 768 | 847 | 845 | 919 | 10,98 1045 | 1083 | 991 | 1070 9,25
High school graduate 9,82 10,83 | 10,54 | 12,43 | 11,22 | 14,67 | 14,36 | 13,70 | 14,78 | 14,41 12,57
Incomplete higher education 1,64 0,99 1,30 1,176 | 150 | 198 | 1,36 | 1,25 1,68 | 1,11 1,37
Completed higher education 2,28 1,98 2,53 2,06 | 333 | 349 | 285 | 2,55 | 4,41 | 3,43 2,84
Not specified 466 | 581 | 636 | 824 | 9,07 | 13,74 | 10,07 | 11,39 | 11,23 | 16,64 9,49
Not applicable 337 | 322 | 356 | 379 | 4,02 | 349 | 429 | 4507 | 423 | 361 3,76
N/A 764 | 619 | 548 | 683 | 565 | 416 | 535 | 611 | 446 | 389 5,62
Clinical Presentation
Presence of Skin Lesion 91,27 | 93,81 | 94,90 | 94,65 | 93,90 | 91,88 | 95,79 | 95,60 | 95,54 | 96,43 94,38
Presence of Mucosal Lesion 9,92 7,01 6,82 6,65 8,54 7,86 5,44 5,97 5,73 51511 6,94

Source: Prepared by the authors based on data from
the Notifiable Diseases Information System.

Among the municipalities with the
highest absolute number of cases during
the study period were Cuiabd (6.16%),
Sinop (4.88%), and Barra do Gargas
(4.51%).

Clinical aspects

The cutancous clinical form was pre-
dominant, accounting for 94.38% of cas-
es, while the mucosal form accounted for
6.94%. Complete information regarding
the clinical form is also described in Table
1.

Geographic and temporal distribu-
tion

@ ® DOI: 10.36489/saudecoletiva.2026v17i107p19858-19873
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Analysis of the area of residence
showed a similar distribution between
urban (53.63%) and rural (43.32%) areas.

The monthly distribution of notifica-
tions showed a higher concentration in
the second half of each year, accounting
for 62.17% of cases in the analyzed period,
as shown in Figure 1.
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Figure 1—Distribution of the number of reported cases of American tegumentary leishmaniasis by month of
notification in Mato Grosso, Brazil, 2011-2020.
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Source: Prepared by the authors based on
data from the Notifiable Diseases Information

soregion (118.3 cases per 100,000 in-
habitants), followed by the Northeast
mesoregion (84.8 cases per 100,000

System.

the highest average incidence rates.
The detailed distribution is illustrat-
ed in Figure 2.

The average incidence rate by me-
soregion was highest in the North me-

inhabitants). The micro-regions of
Aripuana, Sinop, and Paranatinga had

Figure 2 - Distribution of the average incidence rate of American cutaneous leishmaniasis in the mesoregions and
microregions of Mato Grosso, Brazil, 2011-2020.
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Source: Prepared by the authors based on data from the Notifiable Diseases Information System and the Brazilian Institute of Geography and Statistics.
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The spatial distribution of rates
smoothed using the Local Empiri-
cal Bayesian method showed a rela-
tively stable pattern throughout the
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analyzed two-year periods, with the
highest concentration in the North,
Northeast, and part of the Southwest
mesoregions of the state. The munic-

Original Article

ipality of Tangard da Serra reported
rates exceeding 400 cases per 100,000
inhabitants during the analyzed peri-
od, as shown in Figure 3.

Figure 3 - Spatial distribution of incidence rates of American cutaneous leishmaniasis by municipality, by two-year

periods, in Mato Grosso, Brazil, 2011-2020.
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Source: Prepared by the authors based on
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Figure 4 - Identification of high-risk clusters for American tegumentary

leishmaniasis via spatial scanning in Mato Grosso, Brazil, 2011-2020

The spatial scan analysis identified \
seven statistically significant clusters | Cluster de alto risco
(p<0.05), with a relative risk rang-
ing from 1.6 to 14.7 times higher
compared to the re ther areas of the
state. The clusters included 64 of the
141 municipalities, with the primary
cluster located predominantly in the
North and Northeast mesoregions,
covering 52 municipalities, as shown oLa

in Figure 4.

Risco Relativo
[ Joza-ra
[ 11 -275

Cluster de alta risco

[ 120

. CL-3
S o o 1 v o 207
I sa-a0 e e
s N 7582
o [T rmies dos muricipios

| Limites tos municipios

Cluster Raio (km) municipios P-valor Risco Relativo Populagio ™ i .
1 337 52 0.001 3.21 6.991.769
2 0 1 0.001 14.75 36.146
3 0 1 0.001 4,30 192 449
4 101 4 0.001 2.85 267.864
5 55 3 0.001 170 269.126
6 0 il 0.001 201 108.044
7 27 2 0.003 162 97.036

Source: Prepared by the authors based on data from the Notifiable Diseases Information System.

DOI: 10.36489/saudecoletiva.2026v17i107p19858-19873 . T H
@hdo o contelido desse periddico, exceto onde esta identificado, esta licen=ciado sob uma Licenca Creative Commons 2026’ (1 7) N.107 » salidecoletiva 9871



Original Article

Petroli SWS, Machado LMG, Carrasco MJR, Petroli GH, Silva PRSS, Espinosa OA
Characterization of Reported American Tegumentary Leishmaniasis Cases in Mato Grosso 2011-2020

The present study demonstrated
that the epidemiological profile of
American cutaneous leishmaniasis in
Mato Grosso follows a pattern similar
to that described in other endemic re-
gions of Brazil, with a predominance
among males and individuals of work-
ing age” . This finding has been widely
reported in the national literature and
is attributed mainly to the greater oc-
cupational exposure of adult men to
agricultural, extractive, and forestry
activities, which favor contact with the
vector®?)

The higher prevalence among indi-
viduals with lower levels of education
suggests social vulnerability associat-
ed with the risk of infection. Previous
studies indicate that unfavorable so-
cioeconomic conditions, substandard
housing, and limited access to informa-
tion contribute to increased exposure

(1010 Tp this con-

and delayed diagnosis
text, the state’s productive structure,
heavily based on agribusiness, may act
as a determining factor in sustaining
transmission‘'? .

With regard to race/skin color,
a predominance of individuals who
self-identified as mixed-race was ob-
served, a finding similar to that de-
scribed in previous studies conducted
in the same state. On the , however,
this variable should be interpreted with
caution, given the regional demograph-
ic distribution and the heterogeneity
of self-identification within the popu-
lation.

The predominance of the cutane-
ous form confirms the most common
clinical pattern of the discase in Brazil.
However, the occurrence of cases of
mucosal leishmaniasis reinforces the
need for early diagnosis and appropri-
ate treatment, since this presentation is
associated with higher morbidity and
functional impact. Studies conducted
in the Northern region also demon-
strate a similar clinical pattern(!?.

The relatively similar distribution

19872 saudecoletiva = 2026; (17) N.107

between urban and rural areas suggests
a process of urbanization of trans-
mission. Historically associated with
forested areas, the disease has been in-
creasingly reported in urban settings, a
phenomenon attributed to unplanned
expansion, deforestation, population
migration, and the vector’s adaptation
to peri-urban areas® . This shift in the
epidemiological pattern reinforces the
need for surveillance strategies that go
beyond an exclusively rural focus.

Spatial analysis demonstrated a con-
centration of higher rates in the state’s
Northern and Northeastern mesore-
gions, areas characterized by intense
agricultural activity and high biodiver-
sity. The interaction between econom-
ic expansion, environmental changes,
and the movement of wild reservoirs
favors the maintenance of the zoonotic
cycle. Previous entomological studies
in the region have already indicated
high vector density in municipalities
within these mesoregions , which
may explain the persistence of high-
risk areas.

The identification of high-risk spa-
tial clusters confirms the existence of
priority areas for intervention. The
formation of these clusters suggests
that
and occupational factors act in combi-

environmental, socioeconomic,
nation to sustain transmission. Identi-
fying these areas can support targeted
actions for vector control, health edu-
cation, and active surveillance.

A seasonal pattern was also ob-
served, with a higher concentration
of reported cases in the second half of
the year. Although studies conducted
in other regions have demonstrated
an association with rainy periods!>!®
, secasonal patterns may vary according
to local climatic characteristics. This
information is relevant for planning
preventive measures and intensifying
control actions during periods of high-
er risk.

Among the study’s limitations, the
use of secondary data from a notifica-
tion system stands out, as such data are

subject to underreporting, inconsisten-
cies, and potential delays in data entry.
Furthermore, it was not possible to as-
sess individual environmental and oc-
cupational variables that could contrib-
ute to a more in-depth analysis of the
disease’s determinants. Despite these
limitations, the study covers the en-
tire state and provides a detailed spati
-temporal analysis, contributing to the
understanding of the epidemiological
dynamics of the disease in the region.

The study demonstrated that Amer-
ican tegumentary leishmaniasis in
Mato Grosso presented a stable epide-
miological profile from 2011 to 2020,
with a predominance among males of
working age and with lower levels of
education. The cutaneous clinical form
was the most frequent, and the spatial
distribution showed a concentration of
higher risk in the northern and north-
eastern mesoregions of the state, with
the identification of statistically signif-
icant clusters. A seasonal pattern was
also observed, with a higher number of
cases reported in the second half of the
year.

The findings reinforce the influence
of environmental, occupational, and
socioeconomic factors on the mainte-
nance of transmission, indicating the
need for targeted surveillance and con-
trol strategies in priority areas.

Limitations include reliance on sec-
ondary data subject to underreporting
and inconsistencies. Gaps remain re-
garding the influence of specific envi-
ronmental, occupational, and entomo-
logical variables, suggesting the need
for future studies that integrate ecolog-
ical, climatic, and socioeconomic anal-
yses to better understand the disease
dynamics in the state.
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