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Salgueiro, M.M. Residéncia e deslocamentos por imigracdes, atividades
laborais ou lazer na leishmaniose cutanea em Centro de Referéncia da
Fundac&o Oswaldo Cruz no Rio de Janeiro, 2000-2015. Rio de Janeiro, 2020, 112
f. Tese [Doutorado em Pesquisa Clinica em Doencas Infecciosas] — Instituto
Nacional de Infectologia Evandro Chagas — Fundacéo Oswaldo Cruz.

Resumo:

A leishmaniose cutanea (LC) do ponto de vista da Medicina do Trabalhador ou da
Saude do Viajante tem chamado atencao crescente, sendo uma das condi¢des de
risco para pessoas que trabalham ou se deslocam para areas endémicas. As
informacdes relacionadas aos deslocamentos por imigragdes, atividade laborais e de
lazer na LC no Brasil sdo escassas. Objetivou-se estudar os casos de LC segundo
residéncia ou deslocamentos por imigracoes, trabalho ou lazer. Estudo retrospectivo
com uma coorte de 711 pacientes com LC atendidos entre 2000 e 2015 no
Laboratorio de Pesquisa Clinica e Vigilancia em Leishmanioses, Instituto Nacional
de Infectologia Evandro Chagas, Fundacdo Oswaldo Cruz, Rio de Janeiro. Os 696
pacientes com domicilio no estado do Rio de Janeiro (RJ) foram estudados quanto a
transmissao por motivo de residéncia ou deslocamentos por imigracao, trabalho ou
lazer. Os 171 pacientes com histéria de deslocamentos foram incluidos em uma
analise espacial com o uso de ferramentas de geoprocessamento. De 465 pacientes
com visualizacdo ou isolamento parasitario, as espécies de Leishmania puderam ser
identificadas em 66,8%. Houve marcado predominio do sexo masculino nos
moradores do RJ (63%). A média de idade foi de 35,9 anos (desvio-padrao 19,2). O
local provavel de infeccao predominante foi a residéncia em area endémica (82,6%),
com diversidade de profissdes. Quanto a transmissdao por deslocamentos
relacionados a atividades laborais (7,5%), os militares representaram a parcela mais
importante. Percentuais menores se deveram a deslocamento por imigracéo (3,6%)
ou lazer (6,3%). A espécie predominante foi Leishmania. (Viannia) braziliensis,
sendo responsavel pela quase totalidade dos isolados tipados quando o motivo de
transmissao foi residéncia em area endémica. A maior variedade de espécies e
variantes foi encontrada quando a transmissao ocorreu por deslocamentos devido a
atividades laborais. A endemia nos casos autdctones do estado do RJ predominou
em areas urbanas; houve maior ocorréncia nas cidades em torno da area florestada
da regido serrana. No municipio do Rio de Janeiro, casos autoctones ocorreram
principalmente nos bairros que circundam os maci¢cos da Pedra Branca e Gericino-
Mendanha, areas florestadas no interior da regido urbana. Quanto aos isolados de
171 pacientes com historia de deslocamento, estes foram identificados como L. (V.)
braziliensis em 104 casos (80,8%) além de L. (V.) naiffi (7,7%), L. (V.) guyanensis
(6,7%), L. (Leishmania) amazonensis (1%), e variantes genéticas de L. (V.)
braziliensis (3,8%). Os mapas de fluxo mostraram que o local provavel de infeccéo
incluiu quatro paises, 19 estados brasileiros e 18 cidades do estado do RJ. Os locais
provaveis de infeccdo em estados diferentes do RJ foram no Amazonas (32), Bahia
(18) e Ceara (15 pacientes). O conhecimento do fluxo migratério e da localizacéo
geografica dessas espécies de Leishmania trazidas de outros locais pode contribuir
para a vigilancia da LC no estado do RJ, ja que existe a possibilidade de que estas
espécies possam ser introduzidas em areas suscetiveis com flebotomineos e se
estabelecer em territorio fluminense, com repercussfes nas apresentacoes clinicas,
no tratamento e no controle da doenca. Nossos resultados demostram a
complexidade geografica e epidemioldgica da leishmaniose cutanea no RJ.



PALAVRAS CHAVES: Leishmaniose cutanea; medicina de viagem; doenca
relacionada a viagens; doencgas ocupacionais; epidemiologia.



Salgueiro, M.M. Residence and displacements by immigration, labor and leisure
activities in cutaneous leishmaniosis in a reference center at Oswaldo Cruz
Foundation in Rio de Janeiro, 2000-2015. Rio de Janeiro, 2020, 112 f. Thesis
[Doctorate in Clinical Research in Infectious Diseases] - Evandro Chagas National
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Abstract:

Cutaneous leishmaniasis (CL) from the point of view of occupational medicine or
traveller's health has drawn increasing attention, being one of the risk conditions for
people who work or move to endemic areas. Information related to displacement due
to immigration, work and leisure activities in CL in Brazil is scarce. The objective was
to study the cases of CL according to the residence or displacements due to
immigration, work or leisure. Retrospective study with a cohort of 711 patients with
CL attended between 2000 and 2015 at Laboratorio de Pesquisa Clinica e Vigilancia
em Leishmanioses, Instituto Nacional de Infectologia Evandro Chagas, Fundacéo
Oswaldo Cruz, Rio de Janeiro. The 696 patients domiciled in the state of Rio de
Janeiro (RJ) were studied for transmission due to residence or displacement due to
immigration, work or leisure. The 171 patients with a history of displacement were
included in a spatial analysis using geoprocessing tools. Leishmania species could
be identified in 66.8% of 465 patients with parasitic visualization or isolation. There
was a marked predominance of males in residents of RJ (63%). The mean age was
35.9 years (SD 19.2). The most likely infection site was the residence in endemic
area (82.6%), with diversity of professions. Regarding transmission by displacements
related to work activities (7.5%), military personnel represented the most important
group. Lower percentages were due to immigration (3.6%) or leisure (6.3%)
displacements. The predominant species was Leishmania (Viannia) braziliensis,
being responsible for almost all of the characterized isolates when the reason for
transmission was residence in endemic areas. The greatest variety of species and
variants was found when transmission occurred due to displacement for labor
activities. The endemic in the autochthonous cases of the state of RJ predominated
in urban areas; there was a higher occurrence in the cities around the forested area
of the mountain region. In the municipality of Rio de Janeiro, autochthonous cases
occurred mainly in the neighborhoods surrounding the Pedra Branca and Gericino-
Mendanha massifs, forested areas in the interior of the urban region. Regarding the
isolates of 171 patients with a history of displacement, these were identified as L. (V.)
braziliensis in 104 cases (80.8%) in addition to L. (V.) naiffi (7.7%), L. (V. )
guyanensis (6.7%), L. (Leishmania) amazonensis (1%), and genetic variants of L.
(V.) braziliensis (3.8%). The flow maps showed that the probable site of infection
included four countries, 19 Brazilian states and 18 cities in the state of RJ. The
probable sites of infection in Brazilian states other than RJ were in Amazonas (32),
Bahia (18) and Ceara (15 patients). The knowledge of the migratory flow and the
geographic location of these Leishmania species brought from other areas can
contribute to the surveillance of CL in the state of RJ, since there is a possibility that
these species can be introduced in areas with susceptible sand flies and establish
themselves in the territory, with repercussions on clinical presentations, treatment
and disease control. Our results demonstrate the geographical and epidemiological
complexity of cutaneous leishmaniasis in RJ.

KEY WORDS: Cutaneous leishmaniasis; travel medicine; disease related to
travelling; occupational diseases; epidemiology.
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1. INTRODUCAO

As leishmanioses sé@o reconhecidas como doencas que podem acometer pessoas
que fizeram deslocamentos territoriais em virtude de viagens turisticas, migratorias ou a
trabalho, em passado recente ou muitos meses ou anos anteriormente ao desenvolvimento
da enfermidade. Configuram preocupac¢éo nos paises nao endémicos, devido principalmente
a falta de familiaridade dos médicos com estas doencas, gerando dificuldades no
diagnodstico diferencial e no manejo terapéutico dos pacientes acometidos (BART et al.,
2013; KUNA et al., 2019; SAVOIA, 2015; VINETZ; SOONG, 2007).

Nas Américas, as leishmanioses sé@o classificadas como visceral e tegumentar. A
leishmaniose tegumentar americana (LTA) compreende as formas clinicas leishmaniose
cuténea e leishmaniose mucosa ou mucocutanea. Os agentes da LTA diferem daqueles
encontrados no Velho Mundo. A imensa maioria dos casos de LTA se manifesta com lesdes
exclusivamente cutaneas; entretanto, a possibilidade, embora pequena, de desenvolvimento
de lesdes mucosas leva a preocupacao relevante, devido ao maior potencial de destruicdo
tecidual e de piora na qualidade de vida (BRASIL, 2017; EIRAS et al., 2015). Os quadros
clinicos variam em func¢éo da espécie infectante e do status imunoldgico do paciente. Dados
clinicos e dados epidemiol6gicos como aqueles oriundos da histdria de viagens do paciente
orientam o tipo de tratamento a ser ministrado (MORIZOT et al., 2013); além disso, a maior
possibilidade de identificacdo do agente infectante através de técnicas diagndsticas variadas
(BART et al., 2013; DI MUCCIO et al., 2015, EIRAS et al.,, 2015) pode levar a decisGes
terapéuticas orientadas pela espécie, com potencial de substancial maior eficacia dos
tratamentos em relacdo a cura e aos efeitos adversos dos medicamentos disponiveis
(EIRAS et al., 2015; MORIZOT et al., 2013).

1.1 Leishmaniose tegumentar americana

A LTA é uma importante doenga endémica no Brasil. Entre 1985 e 2005, o numero
de casos anuais foi de cerca de 28.500, com coeficiente de detec¢cdo médio de 18,5 casos /
100.000 habitantes, afetando todas as unidades da federa¢do (BRASIL, 2010). Nos ultimos
anos, o numero de casos no Brasil diminuiu consideravelmente; entre 2009 e 2018, o
nimero médio de casos anuais de LTA foi de 19.331 (BRASIL, 2020a) e o coeficiente de
deteccdo médio foi de 9,72 casos por 100.000 habitantes (BRASIL, 2020b). Ainda assim, a

transmissdo de leishmaniose cutdnea e mucosa pelo indice composto da Organizacao
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Panamericana da Saude no triénio 2016-2018 foi considerada muito intensa, com 49,8% da
populacdo brasileira em éareas de transmissdo (ORGANIZACAO PANAMERICANA DA
SAUDE, 2019).

O homem é um hospedeiro acidental que adquire a doenca pela picada da fémea
infectada do inseto vetor. O quadro clinico da LTA depende das espécies infectantes e
também da resposta imune do hospedeiro, principalmente a resposta imune mediada por
células (BRASIL, 2017). Conforme a espécie de Leishmania envolvida e a resposta
imunoldgica do paciente, a infeccao pode ser subclinica (FAGUNDES, 2007) ou evoluir para
a forma cutanea ou cutaneomucosa (GONTIJO; CARVALHO, 2003). Sete espécies de
Leishmania causadoras de LTA foram identificadas no Brasil, seis do subgénero Viannia e
uma do subgénero Leishmania, sendo as principais: L. (Viannia) braziliensis, L. (Viannia)
guyanensis e L. (Leishmania) amazonensis. Essas trés espécies tém uma distribuicdo mais
ampla, amazonica e extra-amazoOnica, principalmente a primeira. L. (Viannia) lainsoni, L.
(Viannia) naiffi, L. (Viannia) shawi (BASANO; CAMARGO, 2004; GONTIJO; CARVALHO,
2003) e L. (Viannia) lindenbergi foram identificadas predominantemente na regido Norte
(BRASIL, 2017; SILVEIRA et al., 2002). A LTA causada pelas diferentes espécies tem

particularidades geogréficas e clinicas, embora com predominio da forma tipica de LC.

No Rio de Janeiro (RJ), a LTA é causada quase totalmente por Leishmania (Viannia)
braziliensis, e o principal vetor € Lutzomyia intermedia, mas outros vetores, como Lu.
migonei, podem estar implicados na transmisséo dos parasitos. Estes vetores se adaptaram
ao ambiente domiciliar e peridomiciliar, especialmente nas areas periurbanas e rurais
(MARZOCHI; MARZOCHI, 1994). A populacao de L. (V.) braziliensis circulante neste estado
parece ser geneticamente bastante homogénea (BAPTISTA et al., 2009). Um Unico caso de
leishmaniose difusa por Leishmania (Leishmania) amazonensis foi descrito no RJ em 2007
(AZEREDO-COUTINHO et al., 2007). Mais recentemente, um caso de leishmaniose cutanea
tipica sem acometimento visceral causada por Leishmania infantum em area urbana do

municipio do Rio de Janeiro também foi descrito (LYRA et al., 2015).

1.2 Formas clinicas de leishmaniose cutanea (LC)

A LC pode ser classificada em formas: a) cuténea localizada (tipica), com lesé@o Unica
ou multiplas; b) cutdnea disseminada, com dez ou mais lesdes polimérficas (ulceradas,
papulosas ou de aparéncia acneiforme), acometendo Vvarios segmentos corporais; c)
recidiva cutis, como reativacdo na borda de cicatriz prévia; e d) a rara forma difusa, com
lesdes infiltradas podendo atingir grandes extensbes (BRASIL, 2017; MARZOCHI;
MARZOCHI, 1994).
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A maioria dos pacientes infectados com L. (V.) braziliensis apresenta a forma
cutanea tipica (BARRAL et al., 1995). A Ulcera tipica de LC é indolor e costuma localizar-se
em areas da pele expostas a picada de insetos. Sdo habitualmente arredondadas ou
ovaladas, com base eritematosa, de consisténcia firme, e bordas infiltradas elevadas e bem
delimitadas; o fundo é geralmente eritematoso com granulacdes grosseiras (PESSOA;
BARRETO, 1948). Infec¢do bacteriana ou fungica secundéaria pode estar associada a dor
local e exsudato purulento que pode dessecar-se em crostas; estas podem recobrir o fundo
da Ulcera (ANTONIO et al., 2017; PESSOA; BARRETO, 1948).

Lesbes muito numerosas sdo incomuns. Na leishmaniose disseminada ocorre
disseminacao heméatica com 10 ou mais lesdes cuténeas afetando partes ndo contiguas do
corpo, pleomorficas, podendo chegar a centenas; em até 44% dos casos, coexistem lesbes
mucosas (BRASIL, 2017; ROSA; MACHADO, 2011).

A LC é uma das condi¢cbes em que pode ocorrer lesdo cutdnea acompanhada de
linfangite e gomas ao longo do trajeto linfatico; neste caso, € conhecida como leishmaniose
esporotricoide, devido a sua semelhanca com a forma tipica de esporotricose (CARVALHO
et al., 2017). Na Amazbnia, com muitas espécies prevalentes de Leishmania, esta
apresentacdo clinica nao é infrequente (SILVEIRA et al., 2004).

Apés o tratamento, as lesdes cutdneas costumam deixar cicatrizes atréficas,
deprimidas, com superficie lisa e areas de hipo ou de hiperpigmentacdo. Algumas vezes
tornam-se hipertroficas (traves fibrosas). Podem ainda se tornar imperceptiveis, na
dependéncia da localizacéo e tamanho da leséo original; neste caso, adquirem a cor da pele
circunjacente. Cura espontdnea pode ocorrer mesmo sem tratamento especifico
(MARSDEN et al., 1984; OLIVEIRA-RIBEIRO et al., 2017). As lesbes podem, entretanto,
permanecer ativas por muitos anos, podendo surgir lesdes concomitantes em membranas
mucosas (MARZOCHI; MARZOCHI, 1994; PESSOA; BARRETO, 1948).

A leishmaniose mucosa (LM) no Brasil esta associada ao acometimento por L. (V.)
braziliensis e geralmente afeta o revestimento mucoso das vias aerodigestivas superiores. E
considerada uma forma clinica mais grave, por levar a maior destruigdo tecidual que pode
gerar sequelas importantes (BRASIL, 2017). Sua ocorréncia no Brasil € influenciada pelos
niveis de endemicidade, sendo mais frequente em areas onde a infeccdo é mais recente
(BEDOYA-PACHECO et al., 2011). A LM apresenta as seguintes formas clinicas: mucosa
tardia, que é a mais comum, surgindo ap6s a cura da LC e associada a lesbes multiplas ou
de longa duracdo, cura espontdnea ou tratamento insuficiente; mucosa de origem
indeterminada, que se apresenta clinicamente isolada e sem evidéncia de LC anterior,
possivelmente associada a infec¢des subclinicas ou lesGes pequenas ndo ulceradas e de
evolugdo rapida que teriam passado despercebidas sem deixar cicatrizes perceptiveis;

mucosa concomitante, quando a lesdo mucosa ocorre distante da lesdo cutdnea, mas ha
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coexisténcia de ambas; mucosa contigua, quando ocorre por propagacao direta de lesdo
cutanea, localizada proxima a orificios naturais, para a mucosa das vias aerodigestivas
superiores; mucosa primaria, ocorrendo eventualmente pela picada do vetor na mucosa ou
semimucosa de labios e genitais (BRASIL, 2017; MARZOCHI; MARZOCHI, 1994).

1.3 Diagnéstico da LTA

O diagndstico é realizado pela histéria epidemiolégica e pelo exame clinico, com
auxilio de exames complementares. Na pratica, o teste complementar mais utilizado,
associado a resposta imune celular, era a intradermorreacdo de Montenegro (IDRM), com
cerca de 90% de sensibilidade (FAGUNDES, 2007). Entretanto, ha alguns anos este teste
ndo estad mais disponivel no Brasil. A intradermorreagdo de Montenegro tem algumas
limitacGes, dentre as quais ndo permitir a diferenciacdo entre doenca pregressa e atual,
poder ser afetada por hipersensibilidade ao conservante da formula, ser negativa nas
primeiras semanas de doenca, ser afetada por estados avancados de imunodeficiéncias
(FAGUNDES, 2007).

Os métodos sorolégicos ndo sdo mais considerados como testes diagndsticos
(BRASIL, 2017), mas sao Uteis para casos em que a manifestacéo clinica é compativel com
LTA e outros testes foram negativos. Dentre os métodos sorolégicos estdo a reacdo de
imunofluorescéncia indireta (IFI) e o ensaio imunoenzimatico (ELISA), Gteis também para o
acompanhamento dos casos (FURTADO, 1980).

O diagnéstico de certeza se obtém pela demonstracdo do parasito, por meio da
pesquisa direta das formas amastigotas (escarificacdo ou aspiracdo de lesdo, ou aposicao
em lamina - “imprint” - de fragmento de lesdo cutdnea ou de lesdo mucosa obtido por
procedimento de bidpsia) ou cultura (aspirado ou fragmento de lesdo cutdnea ou de leséo
mucosa). A pesquisa direta, embora tenha menor sensibilidade que a cultura, é de facil
realizagdo e tem menor custo (MELLO et al., 2011). O isolamento do parasito em fragmento
de lesdo semeado em meios de cultura apropriados permite a visualiza¢do de promastigotas
com boa sensibilidade (FURTADO, 1980; ROMERO et al., 2001). O diagndstico também
pode ser obtido pela pesquisa de parasitos em cortes histoldégicos (histopatologia
convencional e/ou imunohistoquimica) e pela reacdo em cadeia da polimerase (PCR) em
fragmento de lesdo (FAGUNDES et al., 2010). Os indices de sensibilidade da visualizacéo
das formas amastigotas nos exames histologicos apresentam ampla variacdo na literatura
(AMATO et al., 2003; FURTADO, 1980). A imunohistoquimica demonstra maior
sensibilidade que a coloracdo por hematoxilina-eosina para a deteccdo do parasito
(QUINTELLA et al., 2009). Quanto a PCR, Pirmez e colaboradores (1999) encontraram 94%

de positividade em pacientes com LTA em material de leséo coletado por procedimento de
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biépsia, o que conferiu a PCR positividade superior aos demais métodos pesquisados
(histopatologia, “imprint” e cultura). Fagundes e colaboradores (2010) encontraram uma
sensibilidade de 92,3% e uma especificidade de 93,3% para a PCR, recomendando seu uso

em especial nos casos em que os métodos convencionais forem negativos.

1.4 Tratamento da LTA

Os antimoniais pentavalentes constituem os farmacos de primeira linha para o
tratamento da LTA (WHO, 2010), e no Brasil a formulacdo disponivel é o antimoniato de
meglumina (BRASIL, 2017).

O sucesso dos antimoniais varia largamente (ROMERO et al., 2001), com varios
relatos de falha do tratamento com estas medicagdes (LAWN, 2003). Alguns fatores foram
associados com falha terapéutica, entre os quais mdultiplas (mais de 3) lesGes cutaneas,
tratamento prévio para leishmaniose, alto peso corporal e esquema de tratamento
incompleto (RODRIGUES et al., 2006), uso de subdoses e tratamento irregular (SOTO;
SOTO, 2006), resposta a IDRM e tempo de evolucdo das les6es (ANTONIO et al., 2014).

A dose do ion antiménio recomendada para tratamento de LC no Brasil € de 10 a 20
mg Sb®'/kg/dia durante 20 dias, e para LM é de 20 mg Sb>*/kg/dia durante 30 dias (BRASIL,
2017). Entretanto, o uso de uma dose menor (5 mg Sb°'/kg/dia) durante 30 dias para
tratamento de LC no RJ, e 0 uso do antimoniato de meglumina por via intralesional para
casos especiais passaram a constar nas recomendacdes do Ministério da Saude (BRASIL,
2017). Estes ultimos esquemas de tratamento sdo mais seguros, causando menor nimero
de eventos adversos graves quando comparados as doses convencionais de antimoniato de
meglumina (SAHEKI et al., 2017; VASCONCELLOS et al., 2012).

Os medicamentos de segunda escolha sdo anfotericina B desoxicolato e
pentamidina. Nas areas onde h&a predominio de L. (V.) guyanensis, a indicacdo de primeira
escolha é a pentamidina, e 0 antimoniato de meglumina passa a ser de segunda escolha,
junto com a anfotericina B desoxicolato. Em qualquer caso, a anfotericina B lipossomal é
considerada de primeira escolha para o tratamento de LTA em pacientes com idade a partir
de 50 anos; com insuficiéncia renal, cardiaca ou hepatica de qualgquer idade; transplantados
renais, cardiacos ou hepaticos; e gestantes de qualquer idade (BRASIL, 2017).

A pentamidina é o medicamento de primeira escolha para os casos de leishmaniose
cutanea difusa, entretanto é recomendado o acompanhamento em centro de referéncia
(BRASIL, 2017).
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Para a leishmaniose mucosa, os protocolos de tratamento consideram como primeira
escolha o antimoniato de meglumina associado ou ndo a pentoxifilina; e a anfotericina B
lipossomal para os mesmos casos acima definidos. Como segunda escolha, a anfotericina B
desoxicolato ou a pentamidina (BRASIL, 2017).

No caso de coinfecgdo com HIV, recomenda-se a anfotericina B, e, como segunda
escolha, o antimoniato de meglumina e a pentamidina (BRASIL, 2017).

A sensibilidade das diferentes espécies de Leishmania aos medicamentos
disponiveis varia (ROMERO et al., 2001), havendo casos de resisténcia do parasito aos
antimoniais pentavalentes (LAWN et al., 2003; PIMENTEL et al., 2011).

15 Epidemiologiada LTA

A LTA apresenta diferentes caracteristicas epidemiolégicas conforme a area
geografica afetada. Na maioria das regides onde ela esta presente, ela depende da
adaptacado dos vetores a areas habitadas por seres humanos ou da penetracdo de seres
humanos em habitats dos vetores. Deste modo, pode haver exposicdo aos vetores no
domicilio/peridomicilio, e neste caso se esperaria uma distribuicdo mais equitativa entre os
sexos e nas diferentes faixas etarias (BUSTAMANTE et al., 2009; MARZOCHI, 1992;
MONTEIRO et al., 2009; VELEZ et al.,, 2001). A Organizacdo Pan-Americana de Saude
monitora o adoecimento por LTA em menores de 10 anos de idade como um indicativo de
infeccdo no domicilio/peridomicilio (ORGANIZACAO PANAMERICANA DA SAUDE, 2019).

Por outro lado, a exposicdo pode ser decorrente de atividades profissionais que
demandem a penetracdo em habitats naturais dos vetores, resultando geralmente em
marcadas diferencas entre os sexos e faixas etarias, que geralmente implicam em maior
adoecimento no sexo masculino (ABDELLATIF; EL-MABROUK; EWIS, 2013; ARAUJO et
al., 2016; DEDET; PRADINAUD; GAY, 1989; EID et al., 2018; TELES et al., 2015; WEIGEL
et al., 1994) e na faixa etaria desde adultos jovens (RAWLINGS et al, 2001) até aqueles com
idade mais avancada (DETONI et al, 2019), com menor acometimento de criangas; estas
podem estar expostas em condi¢gbes em que haja trabalho infantil, como por exemplo auxilio
aos adultos nas atividades agropecuarias (ABDELLATIF; EL-MABROUK; EWIS, 2013).

Segundo a Organizacdo Panamericana da Saude, o Brasil apresenta um perfil de
LTA segundo idade que ndo sugere uma transmissao domiciliar/peridomiciliar, com pouco

acometimento de menores de 10 anos (Figuras 1 e 2).
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Figura 1: Proporcéo de casos de leishmaniose cutdnea e mucosa por grupo de
idade e pais, Américas, 2018.
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Fonte: Organizacdo Panamericana da Saude. Leishmanioses. Informe  epidemiologico das
Américas. Dezembro, 2019.

Figura 2: Proporcado de casos de leishmaniose cutdnea e mucosa em menores de
10 anos, Américas, 2019.
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Américas. Dezembro, 2019.
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1.6 Leishmaniose cutanea relacionada a atividades laborais

O adoecimento por leishmaniose cutdnea em decorréncia de atividades profissionais
tem recebido relativamente pouca atencdo na literatura. Existem variadas situagfes em que
pessoas sao deslocadas para areas endémicas devido a situacdes de trabalho. Isso tem
sido mais reconhecido com relacdo aos militares designados para atuar em regides
conflagradas ou levados para treinamentos em regides de selva em varias partes do mundo,
e que sao desta maneira expostos a infeccdo e ao adoecimento por leishmaniose cutanea
(ANDRADE et al., 2005a; ARONSON et al., 1998; BAILEY, 2011; BAILEY, 2012; BAILEY,
2014; BART et al., 2013; GUERRA et al., 2003; MATHESON; WILLIAMS; PLOURDE et al.,
2012; PREEDY; ORE et al., 2015; VAN THIEL et al., 2010a; VAN THIEL et al., 2011;
WORTMANN et al., 2002). Nestes casos, o predominio masculino é absoluto (GLENNIE;
BAILEY, 2010), e a faixa etaria mais atingida é a dos adultos jovens (BERGER et al., 2006).
Em situacdes de conflito armado, ndo apenas militares, mas também refugiados estdo
sujeitos a infeccao, tornando-se necessario proteger populacdes previamente ndo expostas
em deslocamento para areas endémicas (JACOBSON, 2011). Tropas oriundas de diferentes
paises em areas sob ocupacédo militar internacional podem estar expostas a taxas diferentes
de adoecimento (KORZENIEWSKI; OLSZANSKI 2004).

Uma situacao particular € vivida pelos contingentes militares na Colémbia, em que as
acles de combate as drogas e situacdes de conflito armado obrigam a penetracdo em areas
endémicas, com subsequente acometimento relevante de militares (PATINO et al., 2017).

Algumas vezes a ocorréncia de leishmaniose cutédnea pode atingir taxas téao
elevadas como 25% dos militares que fazem treinamento na selva em area endémica (ORE
et al.,, 2015; VAN THIEL et al., 2011). A ocorréncia da doenca pode variar entre areas
diferentes utilizadas nos treinamentos militares, mesmo que no mesmo pais e na mesma
época (SANCHEZ et al., 1992), ou em area geografica semelhante em épocas diferentes
(ELSTON; MILLER, 2004). A variacdo ano a ano da incidéncia pode ser atribuida a
variagdes climéticas (LIGHTBURN et al., 2002) ou a outros fatores. O adoecimento entre 0s
participantes dos exercicios militares pode, entretanto, ser minimizado ou evitado pela
disponibilidade e adesédo a medidas preventivas, como educacdo antes da distribuicdo das
tropas, énfase dos comandantes para a prevencédo (VICKERY et al., 2008), uso de mangas
longas (ORE et al., 2015), repelentes de insetos (BANZET, 2000; DANTAS-TORRES et al.
2017; HYAMS et al.,, 2001; VICKERY et al.,, 2008), uniformes e camas tratados com
inseticidas (DANTAS-TORRES et al.,, 2017; VICKERY et al.,, 2008), aspersado diaria de
inseticidas nas instalagfes ocupadas pelos militares (VAN THIEL et al., 2010a; VAN THIEL
et al.,, 2011), e mesmo o uso de velas no lugar de lampadas elétricas (BANZET, 2000). A

observancia estrita das medidas de prote¢do € importante para a minimizagédo do risco de
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infeccdo em tropas em areas endémicas (LIGHTBURN et al., 2002). Entretanto, a prépria
natureza dos treinamentos militares na selva muitas vezes dificulta o emprego adequado
das medidas de protecdo, como o0 uso de mangas longas e camas tratadas com inseticidas
(VANBRABANT; VAN DEN BROUCKE; SOENTJENS, 2015). A natureza complexa das
atividades militares pode levar a exposicdo a vetores infectados mesmo com o uso de
medidas de protecdo contra picadas de insetos (PATINO et al., 2017).

As espécies de vetores predominantes em determinada area com concentracdo de
pessoal militar podem favorecer a transmissdo de algumas espécies de Leishmania, com
implicacdes diferentes para o tratamento e para as medidas de controle (ANDRADE et al.,
2005b; DANTAS-TORRES et al., 2017; GOMES et al., 2013).

Como em outras situagBes em que a leishmaniose cutdnea ocorre em pessoas que
estiveram em areas endémicas para leishmaniose cutanea e retornaram a seus paises de
residéncia, com os militares pode ocorrer retardo no diagnéstico ou diagndsticos
equivocados devido a falta de familiaridade dos médicos em seus paises com a doenca, 0
gue pode levar a condutas terapéuticas equivocadas (BAILEY; LANGMAN, 2014).

O tratamento dos militares com leishmaniose cutdnea pode ser realizado em campo
(VAN THIEL et al.,, 2010), ou quando os militares retornam a seus paises de origem
(ARONSON et al.,, 1998; WORTMANN et al., 2002). A leishmaniose cutanea pode ser
responsavel por mais de um quarto dos atendimentos em pessoal militar referido para
centros militares especializados em seus paises de origem, podendo implicar em custo
consideravel (GLENNIE; BAILEY, 2010). O tratamento ideal deveria ser orientado pela
espécie infectante, entretanto a identificacdo de espécie requer exames que raramente
estdo disponiveis nas operacdes de campo (PREEDY; BAILEY, 2014). A escolha do
tratamento depende também da disponibilidade dos farmacos, da experiéncia dos
profissionais médicos, do numero e tamanho das lesbes e da resposta a tratamentos
anteriores (PIMENTEL et al., 2011; VAN DER SNOEK et al. 2017; VAN THIEL et al., 2010b),
bem como da origem geografica da infeccdo (WILLARD et al. 2005). O néo tratamento pode
ser uma opg¢ao na leishmaniose cutédnea, dependendo da espécie infectante, por exemplo,
guando causada por Leishmania major adquirida no Velho Mundo (WEINA et al., 2004) ou
por Leishmania naiffi adquirida no Novo Mundo (VAN DER SNOEK, 2009). Militares
infectados em locais onde a leishmaniose mucosa € rara podem ser preferentemente
tratados com terapias locais, e ndo sistémicas (BAILEY, 2011).

Uma preocupacdo adicional é a introdugdo dos parasitas nos paises onde 0s
militares residem, ap6s sua volta das atividades profissionais em areas endémicas para
leishmaniose cuténea; neste caso, haveria dependéncia das condi¢cdes climéticas e da
vegetacdo locais que favorecessem multiplicagdo de flebotomineos, além de outros fatores

(CLABORN et al., 2008).
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Algumas categorias profissionais podem se expor a infec¢do por Leishmania spp.
devido as caracteristicas laborais, como trabalhadores em areas rurais (DOURADO et al.,
1998, SILVA et al., 1999; GONZALEZ M et al., 2000) e na regido de transi¢do na interface
entre zona urbana e rural (ARAUJO et al., 2016; KAWA; SABROZA, 2002), trabalhadores
em ecoturismo e turismo de aventura, biélogos, pesquisadores em trabalhos de campo,
geblogos e garimpeiros, e mesmo policiais com trabalho noturno (ABDELLATIF; EL-
MABROUK; EWIS, 2013; BRITO et al., 2012; DOURADO et al., 1998; SOARES; ABAD-
FRANCH; FERRAZ, 2014). Uma outra situacdo afeta uma categoria profissional particular,
0s motoristas, que podem eventualmente se expor a infeccdo como decorréncia de suas
atividades no comércio entre paises ou no deslocamento por motivos laborais entre
diferentes areas endémicas e ndo endémicas (CULHA et al., 2018).

O desflorestamento associado a atividades profissionais como mineracdo, extracdo
de madeira, expansdo da fronteira agricola e criacdo de gado (HERNANDEZ et al., 2019;
RAWLINS et al., 2001; ROTUREAU et al., 2006; SALOMON et al., 2009; TEDESQUI et al.,
2012;) pode resultar em maior incidéncia de leishmaniose cutanea em determinadas
localidades. Em relacdo a este aspecto, esperam-se mudancas relacionadas ao
desflorestamento e as novas praticas no uso do solo (pecuaria, agricultura, mineracao,
represas hidroelétricas, construcdo de estradas) mesmo em areas de endemia antiga, como
a Amazénia (CONFALONIERI; MARGONARI; QUINTAO, 2014).

Na Colombia, 76% dos casos de LTA entre 2010 e 2016 ocorreram em areas rurais
(HERNANDEZ et al, 2019). Na area colombiana da Costa do Pacifico, houve associag&o
com ocupacao agropecuaria, cacadas e extracdo de madeira (WEIGLE et al, 1993), e no
nordeste do pais a LTA se associou com areas de florestas, zonas agricolas heterogéneas e
culturas permanentes (GUTIERREZ et al., 2017). Atividades rurais, como manejo de gado,
dormir no local de trabalho e empreender cacadas se associaram com adoecimento por
leishmaniose cutanea em locais tdo diferentes quanto a Argentina (SOSA-ESTANI et al.,
2001), a Tunisia (BELLALI et al., 2017), e a Sicilia, Itdlia (PAU et al., 2009). O
estabelecimento de propriedades rurais em areas antes ocupadas por florestas associou-se
a aumento da incidéncia de leishmaniose cutdnea na Argentina, préximo a triplice fronteira
com Brasil e Paraguai (SALOMON et al., 2009). A LTA no Noroeste da Argentina esta
principalmente associada a areas rurais ou atividades rurais (LOCATELLI et al.,, 2014).
Trabalhadores rurais envolvidos em atividades de irrigagdo estdo mais expostos ao
adoecimento por leishmaniose cutanea (BELLALI et al., 2017). Em Alagoas, Brasil, a
ocorréncia de LTA foi predominante em trabalhadores rurais (PEDROSA; XIMENES, 2009)
0 gue se verificou em Timbauba, Pernambuco, Brasil (ARAUJO et al., 2016), e também no
norte do Parana entre 2010 e 2015 (DETONI et al., 2019). Por outro lado, foram

encontrados vetores (flebotomineos de diferentes espécies) em plantacdes de café
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(ALEXANDER et al., 2002) e outras areas de exploracdo agricola (MIRANDA et al., 2015), o
gue pode indicar maior risco de transmissao para os trabalhadores rurais, dependendo do
tipo de cultivo. As espécies de flebotomineos podem também variar de acordo com a
monocultura agricola, como cana-de agucar ou café (MORENO et al, 2019). A quantidade
de flebotomineos encontrada nestas areas pode sofrer variagdo dependendo das condi¢cbes
climéaticas como temperatura, umidade e regime pluvial (MIRANDA et al, 2015). A atividade
e padrao de ocupacdo humana na modificacdo do ambiente, como o manejo de vegetacao
em assentamentos rurais, podem afetar a dindmica populacional e distribuicdo de
flebotomineos, afetando portanto a transmisséo local de leishmaniose cutanea (RAMOS et
al., 2014). O encontro de flebotomineos em areas cultivadas pode constituir um indicativo
para que os agricultores afastem as culturas de qualquer residéncia préxima (MORENO et
al. 2020).

No Brasil, classicamente, o adoecimento por LTA se associou a areas de
desflorestamento para construcdo de rodovias e ferrovias, mas também para o
estabelecimento de novas aglomeracfes humanas e no desenvolvimento de atividades
agricolas. Atualmente, embora ainda mantenha um carater rural (TEMPONI et al., 2018), a
LTA se manifesta também no meio urbano (DETONI et al., 2019), principalmente préximo a
remanescentes das &reas florestais e em torno de matas ciliares (NEGRAQO; FERREIRA,
2009).

Segundo o tipo de uso da terra, em Minas Gerais a ocorréncia de LTA relacionou-se
fortemente com lavoura temporaria, pastagem natural, floresta natural, terras inaproveitaveis
e populacao rural, e fracamente com pastagem plantada (TEMPONI et al., 2018). No Vale
do Ribeira, estado do Parana, o adoecimento por LTA predominou largamente na area rural,
afetando principalmente trabalhadores rurais, e quando ocorreu na area urbana esteve
associado a atividades com penetracdo da floresta, como caca e pesca (CASTRO et al.,
2005). Neste estado, pessoas residentes em area urbana adquiriram a doenca em éarea
rural, o que sugere que migracdo pendular desempenha um papel relevante (MELO:
ROSSONI; TEODORO, 2017). Por outro lado, em Campinas, estado de Sao Paulo, notou-
se uma mudanca do padrdo de acometimento rural para um padrdo urbano, e neste caso
grande parte dos afetados eram estudantes, empregadas domésticas e donas de casa
(CORTE et al., 1996), o que também foi encontrado no estado de Alagoas entre 2000 e
2008 (NUNES; ARAUJO; CALHEIROS, 2010).

Acidentes de laboratorio na manipulagdo de espécimes também podem raramente
resultar em desenvolvimento de lesGes de leishmaniose (BRITO et al., 2012; DILLON et al.,
1993; HERWALDT, 2001; KNOBLOCH; DEMAR, 1997), demandando que trabalhadores em
laboratério sigam estritas normas de biosseguranga para evitar este tipo de ocorréncia

(HERWALDT;JURANEK,1993).
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1.7  Aleishmaniose cutanea como doenca do viajante

A facilidade atual para os deslocamentos humanos vem propiciando o aumento do
desenvolvimento de casos de leishmaniose tegumentar fora do local onde a infecgéo foi
adquirida. A migracéo populacional (BARRY et al., 2014; ROBERTS et al., 2015) e viagens
turisticas (HAIDER et al., 2003; ROBERTS et al., 2015; SARANTOPOULOS et al., 2003;
STEWARDSON et al, 2010) ou a trabalho (COSTA Jr; MILNER Jr; MAGUIRE, 2003;
VANBRABANT; VAN DEN BROUCKE; SOENTJENS, 2015); favorecem o desenvolvimento
de casos ndo autoctones, em periodos varidveis de tempo apos o episddio infectante
(ACHTMAN et al.,, 2016; DOWNING; WOC-COLBURN: TYRING, 2014; POEPPL et al.,
2011), até varios anos apés o evento que levou a infeccdo (CROWE et al., 2014;
STIENLAUF et al., 2005). A associacao com picadas de insetos durante a estadia em area
endémica e 0 agrupamento de casos sdo fatores adicionais a se valorizar na historia clinica
(ACHTMAN et al., 2016).

Trafico humano também esta implicado na ocorréncia de leishmaniose em paises
nao endémicos (CANELLA et al., 2011). Migrantes retornando aos seus paises de origem,
mesmo que para visitar as localidades, amigos e parentes também tém sido mais
diagnosticados com leishmaniose (BART et al.,, 2013; BASHER et al., 2017; HILL, 2006;
MORIZOT et al., 2013; ZANGER et al., 2011), bem como residentes de pais ndo endémico
gue viajam para visitar parentes e amigos (DI MUCCIO et al., 2015). Viagens para
atividades voluntarias, como, por exemplo, trabalho missionario em areas endémicas,
também pode resultar em adoecimento por leishmaniose cutdnea (SOTIROPOULOS;
WILBUR, 2001). Atividades em florestas, como ecoturismo, turismo de aventura ou
observacao de passaros (PAVLI; MALTEZOU, 2010; RAGHUNATH et al., 2014) podem ser
fator de risco para adoecimento. As viagens para turismo de aventura em areas de florestas
na América do Sul tém se destacado como risco para leishmaniose cutanea em residentes
de areas nado endémicas em paises desenvolvidos (MANSUETO et al, 2014). Viagens para
estudo em areas endémicas constituem outra situacdo em que as pessoas sdo expostas ao
risco de adquirir leishmaniose cutdnea (KUILDER et al., 2016). Na Figura 3, observamos o
status de endemicidade dos paises em 2016, de acordo com a Organizagdo Mundial de
Saude (WHO, 2019).
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Figura 3. Status de endemicidade da leishmaniose cuténea ao redor do mundo, 2016.
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Fonte: Organizacédo Mundial de Saude (World Health Organization, 2019).

As migracBes humanas podem se refletir em expansédo dos limites geograficos das
areas endémicas de leishmaniose tegumentar. Marzochi & Marzochi (1994) observaram a
importancia das ondas migratdrias no Brasil entre Amazénia e as regides Nordeste, Sudeste
e Sul do pais nos séculos XIX e XX, coincidindo com periodos de maior acometimento por
leishmaniose tegumentar em éareas fora da Amazdnia e sugerindo que o0os humanos e
animais domésticos ou sinantropicos desempenham um papel no estabelecimento de novos
focos. A similaridade genética da Leishmania (Viannia) braziliensis na Amazbnia e na
Regido Sul do Brasil (ISHIKAWA et al., 2002), e a maior variabilidade desta espécie na
Amazbnia e menor variabilidade no restante do pais (CUPOLILLO et al., 2003; GOMES et
al., 1995) reforgcaram o conceito de disperséo clonal da espécie e de origem da leishmaniose
tegumentar a partir da Amazénia sugeridos por Marzochi & Marzochi (1994), enfatizando o
papel dos deslocamentos humanos na disseminacdo da endemia, mais do que dos
reservatorios animais ou dos insetos vetores (BEDOYA-PACHECO et al. 2011) (Figura 4). A
expansao dos limites geograficos da endemia no Texas, a partir da regido endémica ao Sul
e Centro para a regido Norte do estado, &rea antes indene para casos autoctones de

leishmaniose tegumentar, foi também documentada (WRIGHT et al, 2008).
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Figura 4: Teoria da expansdo amazonica da leishmaniose tegumentar por
Leishmania (Viannia) braziliensis a partir das migra¢cdes humanas segundo
Marzochi & Marzochi, 1994, citado por Bedoya-Pacheco et al, 2011.

A leishmaniose cutanea “importada” acarreta custos para os paises ndao endémicos,
relacionados a investigacdo e tratamento dos casos, inclusive hospitalizacdo (STIENLAUF
et al., 2005).

A leishmaniose cutdnea ou mucosa pode ocorrer entre viajantes ou migrantes de
uma area endémica para outra area endémica distinta (DELGADO et al., 2008); neste caso,
o diagnéstico pode ser facilitado pela familiaridade com a doenca na area de destino.
Entretanto, em paises ndo endémicos, estes casos constituem um desafio e podem gerar
atrasos quanto ao diagndstico e tratamento, devido a falta de conhecimento técnico dos
médicos quanto a doenga (BILGIC-TEMEL; MURRELL; UZUN, 2019; CARGNELUTTI et al.,
2016; KUNA et al., 2019; POEPPL et al., 2013; SAVOIA, 2015; ZAGHI et al., 2011). O
retardo resultante no diagnostico, mesmo quando as lesdes cutaneas sao tipicas (KUNA et
al, 2019), pode agravar o quadro, com cicatrizes desfigurantes em &reas expostas (BILGIC-
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TEMEL; MURRELL; UZUN, 2019). Acresce-se a isso a possibilidade de problemas quanto a
disponibilidade dos medicamentos recomendados para o tratamento em alguns paises e a
falta de experiéncia dos médicos com os tratamentos (BART et al., 2013; SAVOIA, 2015;
VINETZ; SOONG, 2007). Adicionalmente, a falta de familiaridade dos médicos com a
doenca em paises ndo endémicos d& ensejo ao uso de mudultiplos medicamentos para
tratamento equivocado das Ulceras leishmaniéticas como se fossem doencgas cutédneas
bacterianas, reacdes ndo especificas a picadas de inseto, micoses, e até tumores (KELLY,
BAUDRY; PEYRON, 2012; SCHWARTZ; HATZ; BLUM, 2006). Isso conduz ao uso erréneo
de variados antibiéticos, antifingicos e corticosteroides, ou mesmo procedimentos cirargicos
desnecessarios, até que a suspeita seja levantada, seja iniciada a pesquisa etioldgica
correta e a confirmagdo seja obtida (BERENS-RIHA et al.,, 2009; DOWNING; WOC-
COLBURN; TYRING, 2014; ERGEN; KING; TULI, 2015; LAURENT et al., 2017
SCHLEUCHER et al., 2008), com repercussfes negativas para a salde do individuo, além
de despesas desnecessarias.

De modo geral, residentes em paises ndo endémicos, com lesdes que nado cicatrizam
e que retornaram de areas endémicas, a hipotese de leishmaniose cutdnea deve ser
levantada e investigada (BILGIC-TEMEL; MURRELL; UZUN, 2019; EIRAS; KIRKMAN;
MURRAY, 2015; MANFREDI et al, 2001;), mesmo com viagens de curta duracdo (EHEHALT
et al., 2014). A dificuldade pode ser ainda maior quando sdo lesBes mucosas em pacientes
em paises ndo endémicos (LAWN et al, 2004), para as quais o diagnoéstico pode demorar
muitos anos ou até décadas até ser cogitado e investigado, ou confirmado, com
agravamento e cronificacdo do quadro (GALIOTO; FORNARO, 2002; SCOPE et al., 2003;
SCHLEUCHER et al., 2008). No caso de infeccdo por espécies de Leishmania com tropismo
para membranas mucosas, como a Leishmania braziliensis, a falta de tratamento sistémico
prévio pode influenciar o desenvolvimento de lesdes mucosas em pacientes que retornam a
paises ndo endémicos para tais espécies (SOLOMON et al, 2019). Além disso,
apresentagfes clinicas ndo usuais (WILLEMS et al., 1997) ou localizagbes pouco comuns
(VINETZ; SOONG, 2007) também podem gerar dificuldades para o diagndstico.

Informacdes sobre a leishmaniose tegumentar, métodos diagndsticos e manejo da
doenca para médicos de areas ndo endémicas sdo importantes para evitar situacdes de
retardo diagnéstico (CARGNELUTTI et al, 2016). Neste aspecto, sobressai o papel de

instituicdes terciarias e de referéncia em areas ndo endémicas (KUNA et al, 2019).
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Figura 5: Lesao de leishmaniose cutdnea com confirmagéo
histopatoldgica, localizada na perna, em paciente residente
no Brasil que adquiriu a doenc¢a durante estadia em Israel.
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Fonte: LaPClin Vigileish.

O tratamento da leishmaniose cutanea ou mucosa pode ser dirigido pela area
geografica de origem da infeccdo (WISE et al., 2012) ou, quando possivel, pela identificacdo
etiolégica do agente (ARONSON et al., 2010; BART et al.,, 2013; COHEN et al, 2015;
HODIAMONT et al., 2014; KOFF; ROSEN, 1994; LAVERGNE et al., 2014; MOURI et al.,
2014; PEREZ-AYALA et al., 2009; SCHWARTZ; HATZ; BLUM, 2006; WHO, 2010;). A
disponibilidade de métodos para o diagndstico de espécie pode, entretanto, constituir um
problema em certos locais, e o inicio da terapia pode ser baseada em caracteristicas
epidemioldgicas e clinicas e a espécie ser presumida (MORIZOT et al, 2013). Métodos
tradicionais podem ser efetivos para confirmagéo de leishmaniose cutanea (FATHI; FATHI,
2013), embora existam métodos mais modernos que propiciam a identificagdo de espécie,
particularmente a reacdo em cadeia da polimerase (CHAPPUIS, 2011; MOSIMANN et al.,
2013; MONTALVO et al., 2015; MOURI et al, 2014; ONDRISKA et al, 2015; SCARISBRICK
et al, 2006), embora possam nado estar disponiveis em alguns locais. Adicionalmente, em
paises ndo endémicos devem ser levados em conta a experiéncia do médico e das equipes
de saude, a disponibilidade das medicacBes, o seu custo, a necessidade ou néo de
internacdo hospitalar, as recomendacdes dos centros de referéncia e até mesmo a anuéncia
das instituicbes onde o médico atua (ABADIR; PATEL; HAIDER, 2010; DARLING;
REICHENBERG; GAVINO, 2013; ZAGHI et al., 2011). Diante da toxicidade das medicagfes

de uso sistémico, tratamentos locais como a paromomicina topica, uso de medicamentos
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intralesionais associados ou nao a crioterapia, ou dispositivos de calor local podem ser uma
boa opcdo, com efetividade razoavel (ARONSON et al., 2010; MORIZOT et al., 2013),
principalmente no caso de leishmaniose cutanea do Velho Mundo, que apresenta
geralmente tendéncia a resolucdo espontanea (KOFF; ROSEN, 1994). A identificacdo de
Leishmania (Viannia) braziliensis € geralmente aceita como indicacdo do uso de terapia
sistémica, devido ao risco de acometimento de mucosas (HARMS et al, 2011). Ja a
pentamidina é primeira escolha quando o acometimento € na Guiana Francesa, onde a
Leishmania (Viannia) guyanensis € prevalente (CHRISTEN et al., 2018). Por outro lado, em
certas circunstancias os profissionais de saude podem optar pela interna¢éo hospitalar para
0 manejo dos casos, devido a toxicidade dos farmacos (SCHWARTZ; HATZ; BLUM, 2006;
STIENLAUF et al., 2005). As recomendacgdes de tratamento da leishmaniose cutédnea tém
sofrido modificagbes ao longo do tempo, devido a novos farmacos e dispositivos, e
evidéncias de que tratamentos locais podem ser adequados mesmo quando antes se
recomendaria terapia sistémica, e isso inclui a leishmaniose tegumentar em paises nao
endémicos (SHOWLER; BOGGILD, 2015).

O numero crescente de casos de leishmaniose em viajantes ocasionou a formacao
de grupos especificamente voltados para o0 estudo desta populacdo e para o
desenvolvimento de recomendacfes padronizadas para 0 manejo destes casos (BLUM et
al., 2014; EHEHALT et al., 2014; GUERY et al., 2017). De modo geral, recomenda-se que a
espécie seja identificada, e que o tratamento deva ser dirigido a espécie infectante (BLUM et
al., 2014).

O aconselhamento antes das viagens é importante para prevenir a ocorréncia de
doencas endémicas proprias dos lugares visitados, inclusive leishmaniose cutanea,
(FUERTES et al., 2010; HERBINGER et al., 2011; SAVOIA, 2015), mesmo que em viagens
dentro do préprio continente (FIELD et al., 2010; HERREMANS et al., 2010), particularmente
guanto ao uso de repelentes para evitar doencas transmitidas por insetos (CAUMES et al,
1995). O aconselhamento pds-viagem também pode ser uma ferramenta Util para a
vigilancia (SOLOMON et al, 2011). Autoridades de areas turisticas que sejam endémicas ou
em que se constate a presenca de flebotomineos infectados devem realizar aconselhamento
aos visitantes e desenvolver programas de manejo ambiental para minimizar o risco
(BRILHANTE et al, 2015).

Viagens prolongadas a areas endémicas sdo consideradas de maior risco que
viagens curtas para doencgas transmitidas por vetores, o que inclui as leishmanioses, entre
outros motivos porque, com o tempo, os individuos se descuidam das medidas protetoras
(CHEN et al., 2009).

Como nos paises ndo endémicos a notificagdo de leishmaniose cutdnea nao é

compulséria, a vigilancia da doenga pode ficar prejudicada; neste particular, casuisticas de
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centros de referéncia para a doenca podem refletir com certo grau de razoabilidade a
ocorréncia de casos (BART et al., 2013; KUNA et al., 2019).

Uma preocupacao adicional da leishmaniose “importada” é a possivel adaptacéo de
espécies de leishménias exoticas em areas que podem ser receptivas devido a existéncia
de flebotomineos (DI MUCCIO et al, 2015).

Neste estudo pretendemos procurar associar os casos de LTA com atividades
laborais dos pacientes afetados e com o deslocamento como risco de transmisséo, de um
ponto de vista de Medicina do Viajante e Saude do Trabalhador.
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2 JUSTIFICATIVA:

A analise da LTA como doenca laboral e dentro da ética da Medicina do Viajante tem
sido feita de modo muito precario e ocasional no Brasil. Os escassos estudos se restringem
a analise da ocorréncia de LTA entre militares submetidos a treinamento em &reas
endémicas para a enfermidade, na Amazonia e em Pernambuco. Entretanto, verificamos em
nossa pratica diaria a ocorréncia da doenca em outras categorias, tais como gedlogos,
bidlogos, engenheiros, que sdo enviados no exercicio da profissdo para atividades em areas
endémicas. Da mesma forma, a existéncia de casos em pessoas que viajam a lazer néo
pode ser negligenciada.

O Laboratério de Pesquisa Clinica e Vigilancia em Leishmanioses (LapClin Vigileish)
do Instituto Nacional de Infectologia Evandro Chagas (INI), Fundacdo Oswaldo Cruz
(Fiocruz), constitui-se em centro de referéncia nacional para o diagnéstico de pacientes com
leishmanioses. Recebe pacientes encaminhados de unidades publicas e privadas de saude,
gue ndo puderam ser resolutivas em relagdo ao problema dos pacientes, mormente para
confirmacao diagnéstica de casos suspeitos e para tratamento, inclusive de pacientes com
falha terapéutica prévia aos medicamentos de primeira escolha ou com comorbidades que
interferem no tratamento. Deste modo, um contingente expressivo de pacientes que
adquiriram a infeccdo em outros estados tem sido atendido no LapClin Vigileish ao longo
dos anos.

No presente estudo, procuramos levantar informacdes relacionadas as atividades e
ao deslocamento das pessoas afetadas com LTA como fatores que influenciam no risco de
adoecimento. Portanto, pretendeu-se estudar os pacientes atendidos no INI/Fiocruz entre
2000 e 2015 do ponto de vista dos deslocamentos e fluxo de pessoas entre diversas
unidades federativas e o estado do RJ, determinando as espécies de Leishmania isoladas
destes pacientes. Adicionalmente, o estudo visa a andlise das atividades exercidas por
estes pacientes segundo as categorias de risco de exposi¢cdo a infeccdo por espécies
dermotrépicas de Leishmania.
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3 OBJETIVOS

3.1 Objetivo geral
Estudar os casos de LC diagnosticados no Lapclin Vigileish do INI/Fiocruz, entre
2000 e 2015, sob a otica das atividades que aumentam o risco de exposi¢do tais como

atividades profissionais, viagens e lazer.

3.2  Objetivos especificos
v’ Descrever os casos de LC segundo género, faixa etaria e profissao.
v Associar a transmissao de LC com residéncia em area endémica e deslocamentos
por motivos ligados as atividades profissionais, imigracédo, e lazer.
v Detalhar a LC adquirida em decorréncia de deslocamentos por motivos como

viagens a trabalho ou lazer, ecoturismo e imigracao.
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4 METODOS

Em anexo, apresenta-se o Parecer Consolidado do Comité de Etica em Pesquisa do
INI/Fiocruz (Anexo 1) e o Termo de Compromisso e Responsabilidade assinado pela
doutoranda e seus orientadores (Anexo II).

A tese sera apresentada na forma de dois artigos.

O primeiro artigo, “Cutaneous leishmaniasis in Rio de Janeiro, Brazil, associated with
the transmission areas”, foi submetido ao periédico Transactions of the Royal Society of
Tropical Medicine and Hygiene e responde integralmente aos objetivos 1 e 2.

O segundo artigo, “Geospatial analysis of American tegumentar leishmaniasis in Rio
de Janeiro state, Brazil from 2000 to 2015: species typing and flow of travelers and migrants
with leishmaniasis”, foi publicado no periédico PLOS Neglected Tropical Diseases em

novembro de 2019, e responde parcialmente ao objetivo 2 e integralmente ao objetivo 3.
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4.1 Primeiro artigo: Cutaneous leishmaniasis in Rio de Janeiro, Brazil, associated with the
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Abstract

BACKGROUND: Cutaneous leishmaniasis may occur due to residing in endemic areas or
displacements. Parasitic species differ in epidemiological and geographical contexts. METHODS:
Retrospective cohort of 696 patients with cutaneous leishmaniasis, residents in Rio de Janeiro state,
Brazil, between 2000 and 2015, studied regarding residence and displacements, with identification of
the species. RESULTS: Transmission occurred in area of residence in 575 patients; displacements
occurred due to work (52), leisure (44) and immigration (25). Most of the patients with work
displacements were military personnel. More than 95% of the cases occurred in urban areas. There
was territorial expansion of the endemic in Rio de Janeiro along the studied period. Most cases were
concentrated in the capital and in cities surrounding the forested part of the mountain region of the
state. In Rio de Janeiro municipality, disease predominated in neighborhoods surrounding massifs and
forest areas of environmental preservation. Leishmania (Viannia) braziliensis predominated in all
situations. In 16 samples, mostly associated with work displacement, other species or variants were
identified. CONCLUSIONS: Urban areas interspersed with massifs and forest areas of environmental
preservation create conditions that favor disease transmission. Our results demonstrate the

geographical and epidemiological complexity of cutaneous leishmaniasis in Rio de Janeiro.
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Introduction

Cutaneous leishmaniasis in Brazil has enormous diversity in the areas of transmission. In
most regions where it is present, it results from the efficient adaptation of vectors to areas inhabited by
humans or from the penetration of humans in areas inhabited by infected vectors.! Most studies relate
the disease to populations living in endemic areas, however these areas have been expanding due to
demographic and epidemiological dynamics.?

Socioeconomic, cultural and environmental conditions contribute to the expansion of the
transmission areas. Exposure to the infectious vector followed by development of cutaneous
leishmaniasis may arise from professional and leisure activities. There are situations in which
individuals are moved to highly endemic areas due to working conditions. This has been recognized in
the military contingents assigned to work in conflict regions or to training in jungle areas in various
parts of the world.3*

Occupations that can increase the risk of exposure to infection are agricultural activities in
rural areas and in the interface between urban and rural areas,® biologists, geologists, gold miners.®”
Laboratory accidents in the handling of specimens may rarely result in disease.® Deforestation
associated with mining, logging, expanding the agricultural frontier and handling livestock® may result
in increased disease incidence in endemic areas. In Brazil, in the past decades, cutaneous
leishmaniasis has been associated with deforestation for the construction of highways and railways.®

Leisure activities such as ecotourism, adventure tourism, mountaineering and others carry
risks when they are performed in areas with the presence of infected vectors.%1!

A cohort of cases of cutaneous leishmaniasis in Rio de Janeiro was studied in relation to the
areas of transmission. Professional activities and displacements due to migration, work and leisure

were also analyzed. The species and variants of the parasite were identified.

Methods

Design and study group
A retrospective cohort of patients was studied to assess the areas of transmission,

professional activities and displacement due to migration, work and leisure. The species and variants
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of the parasite were also identified.

Participating population

The 696 studied patients were residents of the state of Rio de Janeiro, Brazil, and were
diagnosed with cutaneous leishmaniasis according to clinical, epidemiological and laboratory criteria.
They were attended between 2000 and 2015 at Instituto Nacional de Infectologia Evandro Chagas
(IN1), Fundag&o Oswaldo Cruz (Fiocruz), Rio de Janeiro, which is a reference center for the disease.
Cases with mucosal lesions were excluded. Clinical and epidemiological criteria included lesions
(mainly ulcers with infiltrated edges, or infiltrated plaques), in exposed areas, unresponsive to local or
systemic antibiotic therapy. The laboratory diagnosis included parasitological exams (culture, direct
exam and histopathological exam), serology (indirect immunofluorescence reaction or ELISA),
Montenegro skin test, or molecular methods (polymerase chain reaction with KDNA). The direct
examination comprised the search for amastigote forms in material obtained from skin lesions and
arranged in slides through imprint (compression of a fragment of a lesion collected by biopsy

procedure) or smear technique.

Culture of clinical specimens

In 465 patients, the diagnostic technique was parasitic isolation in culture. Briefly, fragments
form cutaneous lesions were cultured in Novy-MacNeal-Nicolle medium with Schneider’s Drosophila
medium (Sigma Aldrich, Saint Louis, Missouri, USA) supplemented with 10% fetal bovine serum and
the antibiotics penicillin and streptomycin. The isolated parasites were cryopreserved in liquid nitrogen
(N2L). Growth of promastigote cells was performed in appropriated sterile bottles until the parasites
reached the stationary phase of growth. The whole culture volume was centrifuged and the resulting
pellet was submitted to three washes in NaCl EDTA buffer under centrifugation to obtain the parasite
mass, which was stored in NzL until multilocus enzymatic electrophoresis (MLEE) could be performed.
Samples which did not reach the ideal parasite expansion were submitted to the same protocol, and
the obtained parasite masses were stored in a freezer at -20°C until DNA extraction. In addition to
these samples, those with variant profiles in one or more enzymatic systems using MLEE technique
were also analyzed by polymerase chain reaction-restriction fragment length polymorphism (PCR-

RFLP), for species confirmation. Sanger sequencing of the internal transcribed spacer of ribosomal
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DNA (ITS1-rDNA) was performed only in cases where it was not possible to obtain taxonomic

identification through MLEE or PCR-RFLP.

Multilocus enzyme electrophoresis (MLEE)

Identification of species was determined preferably by MLEE, which is a biochemical
characterization technique based on the pH dependent electrophoretic mobility of a predefined set of
proteins in a gel. MLEE was performed on 1% agarose gel supported by GE Healthcare CalBond (124
X 258 mm), using six or seven enzymatic systems: GPGDH (6-phosphogluconate dehydronegase, EC
1.1.1.43); GPI (glucose phosphate isomerase, EC 5.3.1.9); NH (nucleotidase, EC 3.2.2.1); G6PDH
(glucose 6-phosphate dehydrogenase, EC 1.1.1.49); PGM (phosphoglucomutase, EC 5.4.2.2); ME
(malic enzyme, EC 1.1.1.40) or MDH (malate dehydrogenase, EC 1.1.1.37). The MDH enzymatic
system was used only when variant profiles were detected in the other enzymatic systems. Isoenzyme
electrophoresis was performed with the reference strain of Leishmania (Viannia) braziliensis
(MHOM/BR/M2903) If any sample presented a different profile, a new assay was performed with the
other reference strains: Leishmania (Leishmania) amazonensis (IFLA/BR/19767/PH8), L. (V.)
guyanensis (MHOM/BR/1975/M4147), L. (V.) shawi (MCED/BR/1984/M8408), L. (V.) lainsoni
(MHOM/BR/1981/M6426), L. (V.) naiffi (MDAS/BR/1979/M5533), and L. (L.) infantum
(MHOM/BR/1974/PP75). Analysis of gel bands was performed qualitatively, by visual comparison of

the sample band with the default reference strains.

Polymerase chain reaction (PCR)

DNA extraction from the parasite masses was performed using a DNAzol Reagent kit
(Invitrogen, Thermo Fisher Scientific, Waltham, Massachusetts, USA), following the manufacturer’s
recommendations. PCR assays were performed using the primers
5GGACGAGATCGAGCGCATGGT3 and 5TCCTTCGACGCCTCCTGGTTG3, to amplify a 234-bp
fragment of the gene region encoding hsp70C. The amplification products were separated using 2%

agarose gel electrophoresis with ethidium bromide (0.5 ug / mL) and visualized under ultraviolet light.

Restriction fragment length polymorphism (RFLP)

Amplification products obtained by PCR were digested with two restriction enzymes, Haelll
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(Sigma-Aldrich, Saint Louis, Missouri, USA) and BstUl (Thermo Fisher Scientific, Waltham,
Massachusetts, USA), following the manufacturer's recommendations. The fragments obtained by
enzymatic digestion were separated on a 12.5% polyacrylamide gel and stained with silver, and bands
were compared with a DNA fragment size marker (100-bp DNA ladder). The banding pattern was
compared with the reference strains: L. (V.) braziliensis (MHOM/BR/1975/M2903), L. (L.) amazonensis
(IFLA/BR/1967/PH8), L. (V. guyanensis (MHOM/BR/1975/M4147), L. (V. shawi
(MCEB/BR/1984/M8408), L. (V.) lainsoni (MHOM/BR/1981/M6426), and L. (V.) naiffi

(MDAS/BR/1979/M5533).

Sequencing

The ITS1-rDNA was amplified by conventional PCR using the primers L5.8S: 50-
TGATACCACTTATCGCACTT-30 and LITSR: 50-CTGGATCATTTTCCGATG-30. Amplification
reactions were performed in volumes of 50 uL. Amplicons from the PCR positive samples (300-350
bp, depending on the species) were visualized on a 2% agarose gel and purified using the Wizard SV
Gel kit and PCR Clean-up System kit (Promega, Madison, Wisconsin, USA). The products were then
sequenced with the same primers used in the PCR assay. Sequencing was performed on an
automated sequencer at Plataforma de Sequenciamento Gendmico ABI-3730 (Oswaldo Cruz Institute
/ Fiocruz). Sequence alignment was performed using SegMan Pro (DNASTAR, Madison, Wisconsin,
USA) and comparisons were conducted with Leishmania reference strains sequences obtained from
the GenBank database. Phylogenetics analyses with the evolutionary history was inferred using the
maximum likelihood method based on the Jukes—Cantor model, and the sequences were aligned
using Molecular Evolutionary Genetic Analysis (MEGA) version 6 (Tokyo Metropolitan University,
Tokyo, Japan; Arizona State University, Arizona, USA; King Abdulaziz University, Jeddah, Saudi
Arabia). This same software was used to calculate a distance matrix and the genetic distance

percentage between the test samples and reference strains of Leishmania spp.

Map construction
The maps were constructed using vector files from the state and municipalities of Rio de Janeiro
obtained from the website of the Brazilian Institute of Geography and Statistics (IBGE). The

neighbourhood files were obtained from the Pereira Passos Institute (IPP) website, both databases

43



referring to the year 2015. Data geoprocessing was performed using the open software Quantum GIS
(QGIS) version 3.10.2 (QGIS development team, version 3.10 LTR, La Corufia). The maps were
developed to represent the spatial distribution of autochthonous cases in different municipalities in the

state and in different neighbourhoods in the city of Rio de Janeiro.

Professional activities and displacements due to work and leisure

Medical records were reviewed to obtain patient data, such as age, sex, profession, home
address, area of infection and information on travel. Professional activities were grouped according to
the Ministry of Labor of Brazil. The category “restricted to home” included children of preschool age,
home workers, retirees and other conditions that conditioned them to remain at home.
Regarding the area of transmission, patients were classified into three categories:
1. Residents in the state of Rio de Janeiro where the infection occurred.
2. Infections due to displacement related to work.
3. Infections in immigrants from other states.

4. Infections due to leisure travel.

Results

Of the 696 patients with cutaneous leishmaniasis, 257 (36.9%) were women and 439 (63.1%)
men. Age ranged from 1 to 92 years (mean 35.9 years, SD 19.2). In women, the mean was 37.1 years
(SD: 20.7 years) and in men, the mean was 35.2 years (SD: 18.3 years). There were no significant
differences between age in relation to sex (p = 0.17; 95% CI = -4,964; 0.911).

Table 1 shows the patients grouped according to the place of transmission: residents in
endemic areas, and displacements due to work, migration and leisure. The group in which the
infection was considered to have occurred in the geographical area of residence was the majority, with
575 patients (82.6%). This group had the greatest diversity of professions, with a predominance of
individuals restricted to home, students and general service workers. The second group, related to
transmission due to displacement, had 121 patients (17.4%). Displacement for work reasons included
52 patients (7.5%), mainly military (52% of the group) and work activities considered to be at higher

risk of exposure to infection (19%). The latter included the categories of biologist in fieldwork,
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environmental analyst, forest engineer, geologist, geotechnician, reforestation worker, oil technician,
topographer and quarry worker. We also had a cinematographer and a professional mountaineer who
work in endemic areas.

Most of the military personnel were stationed in an endemic area, and a part of them
participated in command training in the Amazonian jungle. The infected people who migrated from an
endemic area to Rio de Janeiro comprised 25 patients (3.6%) and 44 patients (6.3%) had
displacements due to leisure travel.

Table 1 shows that males predominated in most professional categories.

In 231 (33.2%) samples it was not possible to identify the parasitic species, due to
contamination by fungi and bacteria or due to the lack of growth in culture after cryopreservation. In
465 samples it was possible to characterize different species of Leishmania, and, in five samples,
genetic variants. L. (V.) braziliensis was the predominant species (Table 2). Almost all infections
where transmission occurred in areas of residence were due to L. (V.) braziliensis. Variant of L. (V.)
braziliensis was found in one of the individuals residing in Rio de Janeiro and in three imported cases
in individuals who were infected due to working conditions. In 12 samples L. (V.) naiffi, L. (V.)
guyanensis, L. (L.) amazonensis and variant of L. (V.) naiffi were identified. Most of the samples which
were not L. (V.) braziliensis were associated with displacement due to work reasons in areas with the
presence of sand fly vectors and reservoirs (13 out of 16 samples), with the military representing 8 of
those cases.

The geographic distribution of autochthonous cases showed that more than 95% of infections
in the affected municipalities were in urban areas (Figure 1). Over the 16 studied years, the territory of
the state of Rio de Janeiro was progressively affected (Figure 2). Out of the 92 cities (municipalities) in
the state of Rio de Janeiro, cases of cutaneous leishmaniasis were found in 47, which corresponds to
22,563 km? (51%) of the territory (Figure 3A). In the state most of the cases were concentrated in the
municipalities that surround the forested part of the mountainous region and the Serra da Bocaina
National Park in the southern region of the state.

In the city of Rio de Janeiro, there were patients in 15 of the 162 neighbourhoods, which
correspond to approximately 50% of the territory (Figure 3B). Most of these infections occurred in the
neighbourhoods surrounding some massifs and forest areas of environmental preservation. More

specifically, the neighbourhoods that showed the greatest transmission surround the massifs and
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State Parks of Pedra Branca and Gericind-Mendanha. Other cases in the city corresponded to areas
close to Baixada de Jacarepagud urban parks. We also had a case in Gavea, which is close to the

forested area of the Tijuca massif.

Discussion

One of the gaps in the epidemiology of human infection with cutaneous leishmaniasis is
related to the risk of transmission in human activities in each context. Our results show that, in the
state of Rio de Janeiro, Brazil, most infections are autochthonous and occur in the areas where
individuals live, and a much smaller proportion occurs in conditions of displacement due to work,
migration or leisure reasons.

The extensive transmission area in the state of Rio de Janeiro was distributed predominantly
in urban areas. In the past, the endemic disease in Brazil had a mainly rural character,® which still
happens in part of the north and northeast of the country.® Rio de Janeiro seems to resemble states in
the south and southeast regions.*?

Most of the cases in the city of Rio de Janeiro were in neighbourhoods that surround some
massifs and forest areas of environmental preservation. This also happened in the municipalities of
the mountainous region of the state of Rio de Janeiro, with other areas being occasionally affected.
The historical trend of the disease in Rio de Janeiro shows an increase in peripheral areas.>** Kawa
and Sabroza®® raised the hypothesis of spatial units with differentiated risks, arguing that the
urbanization of the city created conditions for the establishment of well-defined foci with a greater
possibility of contact between susceptible individuals and vectors. This could be translated as the
existence of areas free of infestation interspersed with microhabitats close to areas of environmental
preservation.

Men predominated in most of the studied work activities. There seems to be a balanced
distribution between sexes when the probability of transmission is homogeneous, as occurs in
infections in the habitation areas.’* When transmission is related to working conditions, it tends to
follow a distribution close to the occupation. In the military and farmers, categories mostly comprised
of men, the resulting infections predominate in this genre.>'2'5 However, there are reports in the

literature that suggest that men are more susceptible to the disease, in which biological factors are
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involved.'®

The most important working group in the rural area was that of farmers. They accounted for
almost ten percent of our sample and most lived close to work areas. Agricultural activities where
infected reservoirs and sand flies are present have been related to the risk of transmission of
cutaneous leishmaniasis.>!’ Sand flies of different species have already been found in coffee
plantations, sugar cane and other agricultural areas.!®° The amount of sand flies found in these areas
can vary depending on climatic conditions such as temperature, humidity and rainfall.'® Phlebotomines
involved in the transmission of cutaneous leishmaniasis in areas with fruit tree plantations have
already been documented in Rio de Janeiro.?°

Preventive measures for farmers must be implemented early and continuously.® Rural
households should be built at a distance from the cultivation sites.*® The difficulty of access added to
the cost of transportation and the need to suspend work are additional troubles. The problem is often
not solved in regional health units and patients are referred to other facilities. These difficulties
translate into delayed diagnosis with possible worsening of the condition. Perception studies of the
disease carried out in a portion of these patients showed that the majority were unaware of the
transmission mechanism.?! The way in which the affected individuals perceive the illness process and
the health professionals identify the risk of transmission plays a fundamental role in the development
of efficient strategies for health control and promotion.?*

Military personnel accounted for the largest proportion of patients exposed to transmission due
to working conditions. Many of them are moved to endemic areas to perform command exercises in
the jungle. Previous studies show high proportions of the disease, reaching up to 25% of the exposed
military personnel.®# Protection measures, such as the use of long sleeves, mosquito nets and beds
treated with insecticides are used against the risk of transmission in these populations.??> The very
nature of military training in the jungle often makes it difficult to properly use these measures,* which
are not always efficient,?3 possibly due to permanent exposure. In Brazil, there are few studies related
to the involvement of military personnel in endemic areas. Guerra and collaborators® described 48
military personnel diagnosed with ATL after exercises in the Amazon rainforest, with parasitological
confirmation by smear of the lesions in 89.6% of the cases. Entomological studies in military training
bases in Amazon have detected a great diversity of sandflies,?® showing the risk of exposure to

infection. In Pernambuco, a positivity of 25.3% was found for Montenegro skin test; most of these
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soldiers (94.7%) reported the use of protective measures.?®

Among our cases, we verified the existence of different professions that, in the literature, are
considered to be at risk because they increase the probability of transmission due to penetration in
areas with a high concentration of infected vectors.®’

Although they are still neglected, the measures for the prevention and control of leishmaniasis
related to working conditions belong to the medicine of the worker area. Surveillance actions, periodic
assessments and provision of appropriate equipment are the responsibility of the companies,
institutions and responsible authorities.

Our results reinforce the notion that cutaneous leishmaniasis is also a disease related to
tourism and leisure. Almost 7% of our sample had illness related to travel to endemic areas.
Ecotourism and adventure tourism in forest areas in Latin America have stood out as a risk and are
included in recommendation guides for travellers.’® In general, the hypothesis of cutaneous
leishmaniasis should be considered in tourists in endemic regions that return with lesions that do not
heal. The increase of the disease in travelers has encouraged the formation of committees to
elaborate specific recommendations.?® Once cutaneous leishmaniasis is confirmed, treatment can be
directed by the geographical area of origin of the infection, however it is recommended that the
species be identified and that the treatment should be directed to the etiologic agent.?® The availability
of medications, the need for hospitalization and the recommendations of the referral centers must be
taken into account. Counseling before travel is important to prevent the occurrence of the disease,?’
particularly regarding the use of repellents and protective screens.

The results of species characterization were compatible with the literature. Genetic studies of
Leishmania populations show a great diversity of species and variants in the Amazon?® and in
northeastern Brazil.?® In Rio de Janeiro, like other states in the southeastern region of Brazil, L. (V.)
braziliensis is largely prevalent.3® Most of the species in our series were found only in conditions of
displacement, especially due to work, as in the case of military personnel who participated in
command training in the jungle. Although L. (V.) braziliensis is considered to be a genetically
homogeneous species, its behavior appears to differ between geographic regions.>®* We have
identified variants of this species in imported cases and in an autochthonous case in Rio de Janeiro. It
is difficult to predict the impact of the introduced parasitic diversity and whether they will adapt to

space units in the territory of Rio de Janeiro.
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The limitations of the study, regarding the results of characterization of species and variants,
are the high proportion of sample losses for different reasons (absence of growth in culture after
cryopreservation, contamination by fungi and bacteria); and, regarding the analyses in general, the

fact that the population attended at INI / Fiocruz represents about 40% of infections in the state of RJ.

Conclusion

The majority of cutaneous leishmaniasis infections in our study occurred in the areas where
the individuals lived, and a minority occurred due to displacement due to immigration, work and leisure
travels. Urban areas interspersed with massifs and forest areas of environmental preservation create
conditions that favour the transmission of the disease, making control difficult. Our results demonstrate
the geographical and epidemiological complexity of cutaneous leishmaniasis in the territory of Rio de
Janeiro. It is necessary to develop spatial studies that consider the territorial dynamics with the
participation of the vector and men, that take into account the geographical, biological and social

characteristics.
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Tables and Figure legends:

Table 1. Distribution of the patients according to likely local of transmission of cutaneous
leishmaniasis, Instituto Nacional de Infectologia Evandro Chagas, Fundacdo Oswaldo Cruz,

Rio de Janeiro, 2000 to 2015.

Table 2. Distribution of the parasite species in the studied patients according to likely local of
transmission of cutaneous leishmaniasis, Instituto Nacional de Infectologia Evandro Chagas,

Fundacéao Oswaldo Cruz, Rio de Janeiro, 2000 to 2015.

Figure 1. Distribution of the cases of cutaneous leishmaniasis in the cities of the state of Rio
de Janeiro, Brazil, according to the transmission in urban, periurban and rural areas. Instituto
Nacional de Infectologia Evandro Chagas, Fundacdo Oswaldo Cruz, Rio de Janeiro, 2000 to

2015.

Figure 2. Distribution of the cases of cutaneous leishmaniasis in the cities of the state of Rio
de Janeiro, Brazil, according to the quadrennium of the occurrence. Instituto Nacional de

Infectologia Evandro Chagas, Fundacdo Oswaldo Cruz, Rio de Janeiro, 2000 to 2015.

Figure 3. Distribution of the cases of cutaneous leishmaniasis according to area of
transmission in cities of the state of Rio de Janeiro (A) and the neighbourhoods of the
municipality of Rio de Janeiro (B). Instituto Nacional de Infectologia Evandro Chagas,

Fundacédo Oswaldo Cruz, Rio de Janeiro, 2000 to 2015.
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Table 1. Distribution of the patients according to likely local of transmission of cutaneous

leishmaniasis, Instituto Nacional de Infectologia Evandro Chagas, Fundacdo Oswaldo Cruz, Rio de

Janeiro, 2000 to 2015.

Local of transmission n (%)

Patients Residents Displacements — 121 (17,4%)
_ in the area Work Migration Leisure
Professions n % Men
575 (82.6%) 52 (7.5%) 25(3.6%) 44 (6.3%)
Administrative 18 2.6 67% 11 (1.9) - 1 (4.0 6 (13.6)
Agriculture 58 8.3 91% 53 (9.2) 2 (3.8) 1(4.0) 2 (4.5)
Autonomous worker 1.1 88% 8 (1.4) - - -
Biologist 0.4 67% 1(0.2) 2 (3.8) - -
Cinematographer 0.1 100% - 1(1.9) - -
Commerce 32 4.6 66% 28 (4.9) - 2 (8.0) 2 (4.5)
Construction 47 6.8 98% 40 (7.0) 4(7.7) 2 (8.0 1(2.3)
Drivers and highway
workers 29 4.2 97% 25 (4.3) 1(1.9) 2 (8.0) 1(2.3)
Environment analyst 0.1 100% - 1(1.9) - -
Forest engineer 0.1 - - 1(1.9) - -
General services
96 13.8 59% 86 (15.0) 3(5.8) 3(12.0) 4(9.1)
worker
Geologist 1 0.1 100% - 1(1.9) - -
Geotechnical 1 0.1 100% - 1(1.9) - -
Health professionals 8 1.1 13% 5(0.9) 2 (3.8) - 1(2.3)
Home-keeping 7 1.0 86% 6 (1.0 - - 1(2.3)
Industry worker 12 1.7 67% 12 (2.1) - - -
Military personnel 38 5.5 100% 9 (1.6) 27 (51.9) - 2 (4.5)
Miner 1 0.1 100% 1(0.2) - - -
Mountaineer 1 0.1 100% - 1(1.9 - -
Not reported 8 1.1 63% 5(0.9) - 2 (8.0 1(2.3)
Oil technician 1 0.1 100% - 1(1.9 - -
Police 2 0.3 100% 1(0.2) - - 1(2.3)
Professionals 28 4.0 46% 18 (3.1) 3(5.8) - 7 (15.9)
Quarry worker 1 0.1 100% 1(0.2) - - -
Reforestation worker 0.3 100% 1(0.2) 1(1.9 - -
Restricted to the
150 21.6 25% 137 (23.8) - 9 (36.0) 4(9.1)
house
Security worker 5 0.7 100% 5(0.9) - - -
Students 135 194 64% 121 (21.0) - 3(12.0) 11 (25.0)
Topographer 1 0.1 100% 1(0.2) - - -
Total 696 100.0 63% 575 (100.0) 52 (100.0) 25(100.0) 44 (100.0)
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Table 2. Distribution of the parasite species in the studied patients according to likely local of

transmission of cutaneous leishmaniasis, Instituto Nacional de Infectologia Evandro Chagas,

Fundacé&o Oswaldo Cruz, Rio de Janeiro, 2000 to 2015.

Local of transmission n (%)

Residents Displacements

in the area Work Migration Leisure Total
Parasite species 575 52 (7.5%) 25 (3.6%) 44 (6.3%)
L. (L.) amazonensis - 1(3.1) - - 1(0.2)
L. (V.) braziliensis 400 (99.8) 19 (59.4) 15 (100.0) 15 (88.2) 449 (96.5)
L. (V.) braziliensis (variant) 1(0.2) 3(9.4) - - 4 (0.9)
L. (V.) guyanensis - 3(9.4) - 2 (11.8) 5(1.1)
L. naiffi - 5 (15.6) - - 5 (1.1)
L. naiffi (variant) - 1(3.1) - - 1(0.2)
Total 401 (100.0) 32(100.0) 15(100.0) 17 (100.0) 465 (100.0)
Uncharacterized proportion 174 (30.3) 20 (38.5) 10 (40.0) 27 (61.4) 231 (33.2)
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Figure 3:
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4.2 Segundo artigo: Geospatial analysis of American tegumentar leishmaniasis in Rio de

Janeiro state, Brazil from 2000 to 2015: Species typing and flow of travelers and migrants

with leishmaniasis
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Abstract

Background

We identified the species of Leishmania isolated from traveling and migrant patients
attended in a reference center from 2000 to 2015, we performed the georeferencing of
these species in Rio de Janeiro (AJ) state and we had knowledge about the human flows
batwean the likely location of infection (LLI) and place of residence (PR) in RJ state, Brazil.

Methodology/Principal findings

Thig is a retros pective cross-sectional study incuding 171 patients diagnosed with ATL.
Google Maps, OpenStreetMap, and Bing Maps were tools used to gecreference LLI and
PR. For eticlogical identification, we used iscanzyme electrophonesis, polymerasea chain
reaction-restriction fragment length polymarphism (melecular target hsp70C with restriction
enzymeas Haelll and BsfUl), and seguencing of the internal transcrbed spacer of ribosomal
DMNA. ARCGIS software was used to create maps of the gecgraphic distibution of Leish-
mania spacies in the state and munic pality of RJ, togathear with flows betwean the LLI and
PH. Isclates from 104 patients wene identified as: L. (Viannia) brazifensis (B0.8%), L. (V)
naiffi (7.73%), L. {V.) guyanansis (6.7%), L. (Lalshmania) amazonansis (1%), and genetic
variants of L. {V.) brazifensis (3 8%). The flow maps showed that the LLIincleded 4 coun-
trigs, 19 Brazilian states, and 18 municipalities of RJ state. The Brazilian states with the
highest density of cases were Amazonas (n= 32), Bahia (n = 18), and Ceari (n= 15).

Conclusions/Significance

This work is the first contribution to the knowledge of the routes of Leishmania species intro-
duced in RJ state by migrants and travelers patients. L. (V) brazilensis, L. (V.) guyanensis,
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L. {V.) naiffi, L. {L.) amazonensis, and genetic varants of L. (V) braziliensis were identified
in RJ state. To determine whether the autocht honous transmissicn of these imported spe-

ciesispossibleitis necessary the adaptation of these species to emvircnmental conditions
as well as the presence of reservoirs and phlebotomine vectors in this region.

Author summary

Leishmaniasis is one of the most important neglected parasitic diseases in humans world-
wide. American Tegumentary Leashmaniasis (ATL) isa disease caused by protozoa of the
genus Leishmania, which are injected into the skin by small insects known by sandflies.
Many different Leishmania species may cause ATL, which can affect the skin and/or oral
and nasal mucosa. In this study, we analyzed flows between the likelylocation of infection
(LLI} and the place of residenae (PR) in Rio de Janeiro (B} state and identified Leish-
mania species isolated from travelers and migrants attended between 2000 and 2015 in a
reference hospital for the are of patients with ATL. This work is the first contribution to
knowledge about the routes of Leishmania species introduced to R] state by migrant and
traveling patients. In addition to Leishmania (Viannia) braziliensis, which was the most
comman species, other species have also been introduced to BJ state, including L (V)
guyanensis, L. (V.) maiffi, L. (Leishmania) amazonensis, and genetic variants of L. (V.) bra-
ziliemsis. Knowledge of the migratory flow and geographic location of these imported
Leishmania species may contribute to the surveillance and control of ATL in K] state,
Brazil.

Introduction

American Tegumentary Leishmaniasis (ATL) is a vector-borne disease, cansed by di ferent
species of protozea of the genus Leishmarnia and it is one of the most i mportant infectious dis-
eases worldwide, especially in countries with poor sociceconomic conditions [1]. In Brazl, the
main clinical presentations of ATL are cutaneous leishmaniasis (CL), mucosal leishmaniasis
(ML}, and mucocutaneous leishmaniasis (MCL). CL is the most common dinicl form and
ML is the most severe form, although it is rarely fatal [2].

Currently, approximately 53 Leishmania species have been desoribed worldwide, of which,
31 species are known to be parasites of mammals and 20 species are pathogenic for human
beings [3]. In Brazl, seven species of dermotropic Leishmania are described: Leishmania
(Leishmania) amazonensis, L. {Viannia) guyanensis, L (V.) shawi, L. (V) naiffi, L (V_} lainsoni,
L. (V.) lindenbergi, and L. (V.) braziliensis, the species with the highest prevalence. The geo-
graphical distribution of ATL is associated with the dispersion of vectors. There are approxi-
mately 1,000 valid described species of sandflies in the world of which 530 are lnown to occur
in the Americas [4]. In Rio de Janciro (R]) state, the main vector is Lulzomyia (Nyssomyia)
intermedia, with Lu. migonei being considered as secondary vector. Other potential vector spe-
cies were recorded in endemic areas of RJ state, such as Lu. (N.) whitmani, Lu. (N.) flaviscutel-
lata, Lu. (Pintoryia) fischeri and Lu. (P.) pessoai [5]. Moreover, there are other vectors of some
non-endemic species in BJ state. Therefore, if some non-endemic Leishmania also exists in the
same region, autochthonous transmission is possible.

In Brazil, ATL was initially considered a zoonosis of wild animals, which occasionally
affected people in contact with forests, in this @se being considered as anthropozoonosis.
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However, mvironmental changes cused by human bengs have modified the epidemiological
profile of leishmaniasis in some regions, where sandflies vectors have adapted to the domestic
and peridomiciliary environment and domestic animals also participate in this cycle [6].

Many methods have been described for typing Leishmania species in clinical or cultured
samples. Multilocus enzyme electrophoresis (MLEE) is the basis of current Leishmiania taxon-
omy and is still considered to be the gold standard for parasite typing, despite being a time-con-
suming method that is only applicable to cultured parasites [7 8], Using molecular tools such as
polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLF) of the gene
encoding the heat shock protein hsp70, itis possible to identify Leishmania species in samples
that are difficult to grow in culture. This target has been used to identify Leishmania species
from the Old and New World [9,10]. In this technique, the amplicons are subjected to restric-
tion enzyme digestion to discriminate the main species of pathogenic Leishmania in Brazl: L
(V) braziliensis, L (L) amazonensis, L. (V.) guyanensis, L. (V.) shawi, L. (V.) naiffi, L (V.) lain-
soni, and L. (L.} infanfum [10.11]. Another alternative for taxonomic classification is Sanger
sequencing of the internal transcribed spacer of ribosomal DNA (ITS1-rDN A). This target is
used in phylogenctic studies and classification of species of the genus Lefshmania [12-14].

The state of RJ, located on the coast in the Southeast Region of Brazil, is the third most pop-
ulous state in the country, with about 17 milion inhabitants and alarge infhx of tourists [15].
Between 2001 and 2015, 202,164 cases of ATL were reported in Brazl, of which 1,620 (0.8%)
were in Rio de Janeiro (R]) state [16]. In this state, ATL is caused almost exclusivdy by L. (V.)
braziliensis, although an autochthonous case of diffuse CL caused by L. (L.} amazonensis has
been recorded [17] and two cases of human infection with L. (L.) infantum, whose only dlinical
mani festation was the presence of skinlesions typical of ATL, without visceral i nvolvement
[1819]. Additionally, cases of mixed infection with L (L) infantum and L. {V.) braziliensis
have been detected inhumans and dogs [20-22].

Geographic information systems (GIS) are spatial analysis tools that allow for the integra-
tion of host, vector, parasite, and environmental data, to understand the transmission patterns
and epidemiology of leishmani asis, Chagas disease, malaria, dengue, and other infectious dis-
eases, as well as their spatiotemporal distribution [23-26]. The epidemidlogical complexity of
ATLis evidenced by the diversity of Leishmania species, reservoirs, and vectors invobeed in the
transmission cycle. The identification and monitoring of territorial units of epidemiological
significance, as well as knowledge of the spatial distribution of leishmani asis cases and the spe-
cies involved , may help to guide control measures [2].

In recent decades, there has been an increase in the number of imported cases of leishmani-
asis, which is associated with increased tourism, military training, and migratory flows from
endemic areas [27,28]. Travelers can play an important role in the spread of infectious diseases.
The greater the flow of migrants and travders, the greater the likelihood of introducing infec-
tious diseases into their destination regions, However, in the case of ld shmaniasis the spread
ofthe disease is also related to the presence of their respective phlebotomine vectors.

The Evandro Chagas Mational Institute of Infectious Diseases, Oswaldo Cruz Foundati on
(NIDYFIOCRUZ) located in Rio de Janeiro municipality is responsible for the care and diag-
nosis of 25% of the ATL @ses reported in R] state, including about 75% of the more serious
cases, such as ML or relapses [29]. In Brazil, the identification of the causative species of ATL
is not routinely performed. However, it is believed thatin R] state, ATLis caused almost exdu-
sively by L. (V) braziliensis. In the present study, we identified the species of Leishmania iso-
lated from traveing and migrant patients attended at the NIID/FIOCRUZ reference center
from 2000 to 2015, we performed the georderencing of these species in RJ state and taking
into account the human flows between the likely location of infection (LLI} and place of resi-
dence (PR} in R] state, Brazil.
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Methods

Study design and research participants

This was a retrospective cross-sectional study induding 171 patients diagnosed with ATL
according to dinical, epidemiological and laboratory criteria, treated at NIID-FIOCRUZ from
2000 to 2015. Clinicl and epidemiological criteria included lesions in exposed areas (mainly
ulcers with infiltrated borders or infiltrated plaques ), not responsive to local or systemic antibi-
otic therapy, in patients residing or traveling to places where ATL is endemic. The laboratory
diagnosis induded parasitological examinations (culture, direct and histopathological exami-
nation ), ELISA, Montenegro skin test or molecular method (kDN A PCR). Direct examination
refers to the search for amastigote forms in glass slides of Imprint (compression of the tissue
fragment ) or scraping procedures of cutaneous lesions.,

Fatients with an LLI that was different from their PR in R] state were eligible for this study.
The LLI was defined through a careful medical interview, with questions regarding current
and previous places of residence, trips for work orleisure reasons, and possible exposures in
endemic areas. Migrant or traveling patients with an undetermined LLI and without identified
Leishmania species were excluded from the study. Medical records were reviewed to obtain
patient data, such as age, sex, profession, clinical form, residence address, LLI, and reason for
exposure. Regarding the reason for exposure, the patients were separated according to four
categories:

x= Migrants: patients who lived in endemic regions of RJ state, other Brazlian states, or from
other countries, who moved to a new residential address in R state.

x= Business traveers: patients residing in R state who traveled for work reasons to endemic
regions, where they acquired the infection.

x= Leisure travelers: patients residing in RJ state who traveled for receation to endemic
regions, where they acquired the infection.

> Undetermined: patients with more than one reason for exposure.

Diagnostic and laboratory procedures

In 117 patients, the diagnostic technique used was parasitic isolation in culture, according to
protocol registered in hittps: //d xdoi.org 10,17 504 ‘protocols.io.2 2tepen. Briefly, fragments
from a cutaneous or muoosal lesion were cultured in Novy-MacKeal-Nicolle medium plus
Schoeider’s Drosophila Medium (Sigma-Aldrich, St. Louis, Missouri, USA) supplemented
with 10% fetal bovi ne serum and antibiotics penicillin and streptomycin. The parasites isolated
in culture were cryopreserved in liquid nitrogen (N;L).

Growth of promastigote cells was performed in sterile bottles for cell culture until the para-
sites reached the stationary phase of growth. The total aulture volume was centrifuged and the
pellet was submitted to three washes in NaCl-EDTA buffer under centrifugation to obtain the
parasite mass, which was stored in N ;L until MLEE could be performed. Samples with reduced
growth in culture that did not reach the ideal parasite expansion were submitted to the same
washing protocol, and the obtained parasite masses were stored in a freezer at -20°C until
DN A extraction to carry out molecular techniques.

In addition to samples with reduced growth in culture, samples that presented variant pro-
files in one or more enzymatic systems using the MLEE technique were also analyzed by
PCR-RFLP, for spedes confirmation. Sanger sequencing of the ITS1-rDNA was performed
onlyin cases where it was not possible to obtain taxonomic identification by MLEE or
PCR-RFLF.
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Etological identification of Leishmania spedes

Multilocus enzyme electrophoresis (MLEE). [dentification of spedes was determined
preferably by MLEE, which is a biochemical characterization technique based on the pH
dependent electrophoretic mobility of a predefined set of proteins in a gel. The MLEE was per-
formed on 1% agarose gels supported by GE Healthare GelBond film (124 x 258 mm), accord-
ing to previously described procedures [7], using sixor seven enzymatic systems: 6PGDH
(6-phosphogluconate dehydrogenase, EC 1.1.1.43); GFI (glucose phosphate isomerase, EC
5.3.1.9); NH (nucleotidase, EC 3.2.2.1); GGFD'H (glucose-6-phosphate dehydrogenase, EC
1.1.1.49), PGM (phosphoglucomutase, EC 542 2); ME (malic enzyme, EC 1.1.1.40) or MDH
(malate dehydrogenase, EC 1.1.1.37). The MDH enzymatic system was used only in cases with
variant profiles in the other enzymatic systems. Isoenzyme electrophoresis was performed
with the reference strain of L. (V.) braziliensis (MHOM /BR/1975/ M2903). If any sample pre-
sented a profile different to this reference, a new assay was performed with the other reference
strains: L (L.} amazonensis (IFLA/BR19767/PHE), L. (V) guyanensis (MHOM/BR/1975/
M4147), L. (V) shawi (MCEB/BR/1984/Mg408), L. (V) lainsoni (MHOM/BR/1981/M6426),
L. (V) naiffi (MDAS/BR/1979/M5533), and L. (L) infanium (MHOM/BR/1974/PP75). Analy-
sis of gd bands was performed qualitatively, by visual comparison of the sample band profiles
with the default reference strains.

Polymerase chain reaction (PCR). DNA edtracion from the parasite masses was per-
formed using a DNAzol Reagent kit (Invitrogen ), following the manufacturer’s recommenda-
tions, PCR assays were performed using the primers SGGACGAGATCGAGOGCATGGTY and
STCCTTOGACGCCTCCTGGTTGY, to amplify a 234-bp fragment of the gene region encoding
hsp7OC, as previously desaribed [10]. The amplifimtion products were separated using 2% agarose
gel decrophoresis with ethidium bromide (0.5 pg/ml) and visualeed under ultraviolet light.

Restriction fragment length polymorphism (RFLP).  Amplification products obtained
by PCR were digested with two restriction enzymes, Haelll (Sigma) and BsfUT (Thermo Sden-
tific), folowing the manufacturer’s recommendations. The fragments obtained by enzymatic
digestion were separated on a 12.5% polyacylamide gel and stai ned with silver, and bands
were compared with a DNA fragment size marker (100-bp DNA ladder ). The banding pattern
was compared with the reference strains: L. (V.) braziliensis (MHOM/BR/1975/M2903), L. (L.)
amazonensis (IFLA/BR/1967 /PHE), L (V) guyanensis (MHOM/BR/1975/M4147), L. (V)
shawi (MCEB/BR 1984/M8408), L. (V) lainsoni (MHOM /BR/1981/M6426), and L (V) naiffi
(MDAS/BRS1979,/M5533).

Sequencing. The ITS1-rDMNA was amplified by conventional PCR using the primers
L5.85: 5-TGATACCACTTATCGCACTT-3 and LITSR: §-CTGGATCATTTTCOGATG-¥
[14]. Amplification reactions were performed in volumes of 50 pl. Amplicons from the PCR-
positive samples (300-350 bp, depending on the species) were visualized on a 2% agarose gel
and purified using the Wizard SV Gel kit and PCR Clean-up System kit (Promega, Madison,
USA) The products were then sequenced with the same primers used in the PCR assay.
Sequencing was performed onan automated sequencer at Flataforma de Sequendamento
Gendmico ABI-3730 (Oswaldo Cruz Institate FIOCRUZ).

Sequence alignment was performed using SeqMan Pro (DNASTAR) and comparisons were
conducted with Leishmania reference strains sequences obtained from the GenBank database.
Fhylogenetics analyses with the evolutionary history was inferred using the maximum likdi-
hood method based on the Jukes-Cantor model, and the sequences were aligned using Molec-
ular Evolutionary Genetic Analysis (MEGA) version 6. This same software was used to
calculate a distance matrix and the genetic distance percentage between the test samples and
reference strains of Leishmania spp.
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Geospatial analysis

Georeferencing of each residence address and its respective LLI was performed using the
online cartographic platform Google Earth, OpenStreetMap, or Bing Maps [30], with the geo-
detic reference systerm WGS 84 (World Geodetic System 1984 ). For LLL georeferencing was
performed from the centroid of the municipality, state, or country. Georeferencing was not
possible in cases with two or more LLL which were classified as undetermined LLL

The maps were developed to represent the spatial distribution of Leishmania spedes
according to the residence address of patients, in RJ state and R] municipality. In the analysis
of flows, maps were generated with the direction of the flows from the place of origin (LLT} to
the destination (PR), also indicting the density (number of cases) and Leishmania species.
The maps were constructed using ArcG IS 9.1 (Environmental Systems Research Institute,
Redlands, CA, USA), using cartographic bases of the world, Brazil, R] state, and RJ municipal-
ity obtained from the Brazilian Institute of Geography and Statistics (IBGE]).

Statistical analysis

Data entry was carried out through Microsoft Excel software and analyzed using SPSS software
version 16 (SPSS Inc, Chicago, IL, USA). The frequencies (% ) of categorical variables (sex,
clinical form, country of infection, Brazilian region of infection, Leishmania species identified,
and reason for exposure) were described, as well as the median (minmom-maximum) of

the continuous variable age, as this was determined to be nonparametric using the Shapiro-
Wilk normality test. Pearson s chi-squared or Fisher's exact test were used to verify the associ-
ation betwemn categorical variables. The Mann-Whitney U test was used to compare the
median of age according to reason for exposure. & p-value<0.05 was consid ered statistically
significant.

Ethics statement

This study was approved by the Ethics Committee of NIID-FIQCRUZ (license number
1.591.506), all medical data analyzed were anonymized and all patients signed an informed

consent form.

Results

Of the 900 patients diagnosed with ATL at NITD-FIQCRUZ from 2000 to 2015, 195 (21.7%)
patients with permanent or temporary residence in RJ state reported the LLIas other coun-
tries, other Brazilian states, or other regions of R state but different to their residence address,
Of these patients, 24 were excluded because they had undetermined LLI and no Leishmania
species identified. The final sample induded 171 patients: 81 migrants (47.4% ), 48 business
travelers (28.1%), 33 leisure travelers (19.3%) and 9 undetermined (5.2%).

Among patients who were business travelers, the professions reported were military per-
sonnel (n = 30, 62.5%), electrician, oil or genlogy technician (n = 3, 6.2%), agronomist or for-
estry engineer (n = 2, 4.2% ), and other professions with one patient each (n = 13, 27.1%).
Clinical epidemiological data from the three groups of patients with determinate LLT are
shownin Table 1.

Of the 171 patients, 117 (68.4%) were diagnosed via isolation of Leishmania spp. in culture.
The diagnosis was confirmed in the remaining patients using at least one of the following crite-
ria: visualization of amastigotes forms of Lefshmania on histopathological examination or
direct examination, demonstration of parasitic kDMNA by PCR, clinical epidemiological criteria
associated with serological test positivity (ELISA) or Montenegro skin test.
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Table 1. Socicdemographic and clinical chamecteristics of 162 patients’ diagnosed with A mericn tegumentary leis hmaniasis at NIID-FIOCRUE from 2000 b

15
Migrants Busines Traveles Leisure Tmveles TOTAL
m=81(50%) n =48 [ 2.6%) n= 33 (20.4%) n= mz'{umm
Sﬂll,l]
Ferrule 2 (27.16%) 5 (10.42%) 14 (£2.2%) A1(35.31%)
Male 59 (72.84%) 43 (R9.58%) 19 {57 58%) 121 [M6%%)
Tuvtal &1 (100.00%) 48 (100L006) 33 (100.00%) 162 { 1040.00%)
Melh.ﬂ
Median {minimum -maximum ) 4 [min 4—max 83 ) 30 (min 20 -max 56) 29(min 12 -max 75}
Region of Origin
Brazil
Marth == 5 (6.17%) 33 [6RT5H) 4 (12 12%) A2 (35.93%)
Mortheast 4= 4% 43 40 (49_38%) 2 (4.17%) 7 {21.21%) 49 30.25%)
South - - 1 {303%) 1{062%)
Southeast *- < 31 (38.37%) 4(8.33%) 17 {51.52%) 52 32.1400%)
Midwest 1 {123%) 3 (6.25%) 2 (606%) &(370%)
Incleterminate 1{123%) 4(8.33%) 1 {303%) &(370%)
(rher countries
Bolivia 1 {123%) 1{2.08%) 3 123%)
Ecuadar . 12 08%) 1{062%)
French Guizna 2 (247%) 3{123%)
Israel - 1 {303%) 1{062%)
Tuvtal &1 (100.00%) 48 (100L006) 33 (100.00%) 162 { 1040.00%)
Clinical forms ™"
Cutimeous A3 (53.09%) 45 (93.75%) 26 (7R.79%) 114 (F037%)
Mumsal and Mucoc - 38 (86.91%) 3 (6.25%) 7 (2L 21%) AR [ 2.63%)
Tuvtal &1 (100.00%) 48 (100.00%) 33 (100.00%) 162 [ 1040.00%)

* The 162 mtients were residents in Rio de Janeiro state and with a determined likely loation of infection. Nine patients with more than one reason for exposure,
clamified as undetermined, wene removed from this analysis

** For statistical cakeubation, cases of muawcutaneous keishmaniasis were included in the mucosal leishmaniasis group. p < 005 values are considered signifiant.
o = 002 Migrant x Business Travelers

o p= (1001 Busines Travelers x Leisure Travelers

*! pl001: Migrant x Business Travelers

2 p = 0028 Migrant x Leisure Travelers

=t p20.001: Migrant x Busines Travelens

<2 0,001 Business Travelers x Leisure Travelers

4! p0L001: Migrant x Business Traveems

np: L2 & Business Travelers x Leisure Travelers

' p = 0005 Migmntx Leisure Travelers

“* p20.001: Migrantx Busines Travelers

2 0,00 I: Business Travelers x Leisure Travelers

# p0ll001: Migrant x Business Travelers

 p00] 1: Migrant x Leisure Travelers

o 01371 0007748400
Letshmania spedes typing
It was not possible to recover any parasites from 13 samples due to contamination by bacteria
or fungi or no growth in culture after cryopreservation. Of the 117 parasites isolated in culture,
104 (88.9%) were characterized asbelonging to one of four different Leishmania species and
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Table 2. Identification of 104 Leishmania species regarding the reason for exposure.

Species Typing Migrants Business Travelers Leisure Travelens Unidet ermined reason for exposure TOTAL
L. (V.} braziliensis 40 22 13 3 81 (80.8%)
L. (V) brazilfensis (variant) 4 4 (3.8%)
L. (V) natffi L] - 8 (7.7%)
L (V.) guyanensis 3 3 1 7 (6.7%)
L (L) amazonensis 1 - - - 1i1%)
TOTAL 4 (AL3%) 37 (35.6%) 14 (135%) QR.6%) n= D04 PG

one genetic variant (Tables 2 and 3). Eleven (29.7%) of the business travelers were infected by
species other than L (.} braziliensis or its variant, cmpared with four (9.1%) of the migrants
(p=0.017).

Genetic variants of L (V.) braziliensis

In the analysis of seven enzymatic loci using the MLEE technique, the four samples (P1, P2, P3
and P4) showed a profile of L. (V) braziliensis in two, three, four, or five enzymatic loci and
variant profiles in the other loct (Supplementary data-51 Table).

The isolate P4, with an LLI in Acre state, presented a profile of L. (V. braziliensis in two
loci and a variant profile in five eneymatic loci. According to PCR-RFLP analysis, P4 presented
an L. (V) braziliensis | L (V) naiffi profile after digestion with Haelll enzymeand a L (V)
shawi profile after digestion with BsfUT enzyme. To confirm the species, genetic sequencing of
the ITS1-r DN A was performed and the consensus sequence is shown as supplementary data-
51 Consensus_Sequence. Phylogenetic analyses (Fig 1) and genetic distance percentage
between the P4 isolate and other Leishmania species (Table 4) confirmed the P4 isolate tobe a
genetic variant of L (V) braziliensis.

Of the 104 Leishmania sped o identified, 101 were from Brazil and 3 from other countries.
In the South, Southeast and Midwest Regions 100% of the species identified were L. (V) brazi-
lignsis. All the four L. (V) braziliensis (variants) identi fied were from the North Region. In the
North region, of the 26 Lefshmania species identified, 11 (42 3%) were different from L (V)
braziliensis and in the Northeast region, of the 26 Leishmania spedes identified, 3 (11.5%)
were different of L. (V.) braziliensis (p = 0,012) (Tables 5 and Supplementary data—52 Table).
The predominant clinical form was CL (n = 80; 77%), followed by ML (n = 17, 16.3%) and
MCL (n = 7; 6.7%) (Supplementary data—52 Table).

Table 3. Ilentification technigques used for typing of 104 Leishmania species isolated from travelems and migrants who were patients attended at NIID-FIOCRUZE

from 2000 1o M1 5.
A B Aamd B A and B and Sequen dng TOTAL
I srenzy mes (MLEE) PCR-RFLP
L (V.} braziliensis 68 16 - - B (BOLE%) B8 (B6%)
L. {V.} braziliensis (variant) 1 . 2 1 4(3.8%)
L (V.) maiffi 1 3 4 B (7.7%)
L. (V.) gupanensis [ 1 - - 7 (6.7%)
L. (L) amazonensis 1 - - - 1{1%)
TOTAL T 20(192%) 6 [5.8%) 1 [ 1%} 10 [ 1P )

WD = Evandm: Chagas National Institute of Infectious Dissmses MLEE = Multikcus enzyme dectrophonesis

Jigiorl 01371 —
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65 | JO061322 .1 Lelshmania braziliensis isolate MHOMBR/2006/EFSF
FJ753381.1 Leishmania braziliensis isolate 19
FJ7T53385.1 Leishmania braziliensis isolabe 96
FM308328.1 Leishmania shawi rain MCEB/BRTS8MBA08(2)
——— HG512903.1 Leshmania naiffi strain MDAS/ERT&/MS210
HEG512939.1 Leishmania naiffi strain MHOMOO4CRESE (LEMZ307)
& Fry388152.1 Leishmania naiffi strain MOAS/ER 19745533
| MGTTEINA. 1 Leishrmania lainsoni
m'— FM398154.1 Ledshmania lainsoni strain MHOMBRMBE1/ME426

—
g
Fig 1. Phylogenetic analysis demonstrating Letshmania (Viannia)species with sequences of TT51- DM AL The variant
Letshmarda braziliensts P4 sequence {GenBank acoession number MMN508041 ) is present, with0.8% of genetic dis tnoe when
compared toathe ssquences of Letshmanis braziltensts. The evalutionary history was inferned using maximum bkelhood
hassd on the Jukes—Cantor model; SO LLETHOES WeTE aJ:ﬁ:n.ui 1.|:i:rL3 MEGA version & softwarns. ﬂ'ugm'l.pc Lelsfemania feinsoni.
Bootstrap test (1000 replications) are shownnext to the banches, and GenBank acees sion numbems are in frontof the species
names

hitp=-fdoi org 0.1 371 foumalpoid D007 48,900
Distribution of Leishmania species according to place of residence (PR)

We determined the geographic distribution of 104 Leishmania species idmtified, according to
the residence address of patients (Eig 2).

The largest number of species identified (n = 66) and the highest diversity was in the
munidpality of RJ: L. (V.) braziliensis (n = 49), L. (V.) braziliensis variant (n = 3), L. (V.) naiffi
(n = 7), L. (V.) guyanensis (n = 6), and L. (L.} amazonensis (n = 1) (Fig 3).

In the other municipalities of B state, 38 species were idmtified: L. (V) braziliensis
in = 35), L. (V.} braziliensis variant (n = 1), L. {V.) maiffi (n = 1), and L. {V.) guyanensis (n = 1).
In Miteroi municipality, L (V.) braziliensis (n = 2) and L. (V.) braziliensis (variant) (n = 1)
were detected. In Nova [guacn municipality, L. (V) braziliensis (n = 3) and L. (V) maiffi
(n = 1) were identified. L. (V.) braziliensis (n = 2) and L. (V) gupanensis (n= 1) were detected
in Seropedica municipality. In the other 23 munidpalities, L. (V.) braziliensis as a single specics
was identified (Figs 2 and 4).

Flow maps

The flow map of R] state (n= 30}, considering the munidpality of residenae in RJ state and its
respective likely location of infection within RJ state is shown in Fig 5.

Fig 6illustrates the flow map, including Brazlian states (n = 112} and countries (n = 6) with
Leishmania species aggregated according to LLI and density of ses. Uncharacterized species
were identified as Leishmania spp. Of the six cases from other countries, three were identified:

Table 4. Genetic distance percentage between P4 isolate and other Letshmiania species in IT51-rDN A sequences
whtained from GenBank.
Lelshmania species (GenBank cmde) Genetic Distances (%) for P4 isolate
L. braztliensts (J006 132 4 F[75 338 5/F[7 533 /81 )
L. shawl (FM39E328)
L Iﬂl (| FIG35 129 3 FM 3981 52)
L. maiffi { G5 12903)
L. larmsond (MGT7E303)
L. larmsond (FM 398 154)

A1

*(zeneBank code MMNS0806]

bt om 1 01371 ipunnel oo i 0007 748 1004
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Table 5. Spedes of Lefshmania identified acconling tolikely location of infection in Brazilian regions or other countries.

Brazil Other TOTAL
North Northeast Southeast Midwest South Indeterminate Countries
Regi Region Regi Regi Region Region
L. (V.) brazilfensis 11 23 39 2 1 & 2 84 (80.8%)
L. (V.) brazitensis 4 . . . . . 4(3.8%)
(variant )
L. (v.) naiffi 7 . . . - 1 - 8(7.7%)
L. (V.) guyanensis 4 2 . . . 1 7(6.7%)
L. (L.) amazonensis - 1 . . - . - 1(1%)
TOTAL 26 (25%) 26 (25%) 39 (37.5%) 2 (L9%) 1(1%) 7 (6.7%) 3(2.9%) n= 104
(100%)
o V13T e
PETROPOLIS™ -
D (B) Species of Leishmania in Rio de Janeiro state ‘ (A)
® [ amazonensis (1)
® L brazillensis (84) ES
DUGUE DE CAAGS % L. braziliensis (variant) (4)
QUEMADOS® ® L guysnensis (7)
mmﬂw o ®
slm:u NIL 50 & ®
oy oFoy (f' ot X Municipal division of RJ
o o x2 - [ South America
. L)
U= ey °: i 1 ITAOCARA
0 .
L4 CAMPOS DOS GOYTACAZES
- L
MG
COMENDADOR LEVY GASPARIAN
m‘ RIOS w‘u"‘
e 0
oNOVA FRIBURGO .mg
; “mmml
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SMARICA  SAQUAREMA
Atlantic Ocean
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E A 0 125 25 50 75 100
A ——
Kilometers

Fig 2 Species of Leishmaniain Rio de Janeiro (R]) state. The 104 typed species of Leishmania were plotted on the map by municipelities of R] state (A); The
municipality of Rio de Janeiro and some ndghboring municipalities are highlighted to ficilitate the visualization of theiden ified Lefshmania species (B); Location of RJ
state on maps of Brazil and South America (C). SP = So Pauostaite; MG = Minas Gerais state; ES = Espirito Santo state. This map was crested using ArcGIS9.1
software and cartographic bases obtained from the Brazilian Instituteof Geography and Statistics ( Htpe//ibge govbrf).
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Species of Leishmaniain Rio de Janeiro municipality
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neighborhoods of Rio de Janeiro . s '

World_Ocean_Base Ltes D»dmﬁ"m“" s Pedha

= r . - VarLobo.
s, e m-u coolhno-:o.
° 3 ) \ % Osw-tdo Cruz :
3 &nado‘ Camara ‘ ’“.. ros
Senador Vas los VIn\\hlqmm ° -
Campo Grande ® . iy o Todos 08 Santos. @ _
Paciéncia ‘ Engenho NevoMaracans ®  Contro
‘ b oo 2155 g
. ° Rio c«npndo
. .
‘“‘“’.’"“‘ Hmmo oY
¢ Leme
Gaderud\zul. ®
®_-lpanega
Itanhanga e ‘Copacaba
Barra da Fyuca Lebian. ¥ "
R dos Band it
‘Atlantic ocean
' N
v 0 225 45 9 13.5 18 A
Kiometers

Fig 3. Species of Leishmania in Rio de Janeiro (R]) municipality. The 66 species of Lelshmania identified were plotied on the map by neig hborhoods of R] municipality,
acaording to the residence address of the patients in R] municpality. This map was created using ArcGIS 9.1 software and cartographic bases obtained from the Brazilian
Institute of Geography and Statistics (hitps-//ibge govbrf).

hitos-doi.om)10.1371 fournal pntd 0007748 9003

L. (V.) guyanensis from French Guiana, L. (V.) braziliensis from Balivia, and L. (V.) braziliensis
from Eazador. It was not possible to identify the other three species from Balivia, French Gui-
ana, and Israel as they had negative (n = 1) or no culture results (n = 2).

The highest densities were among patients with LLI in the following states: Amazonas
(n = 32), Bahia (n = 18), Ceara (n = 15), Minas Gerais (n = 8), and Maranhlo (n = 8). The
most diverse flows of Leishmania species ame from the Amazonas state with the following
species: L. (V.) braziliensis, L. (V.) braziliensis variant, L. (V.) naiffi, and L. (V.) guyanensis, as
well as from the Maranhdo state: L. (V.) braziliensis, L. (V.) guyanensis, and L. (L) amazonensis

(Eig £).

Discussion

Among the countries of South America, Brazil is the country that receves the highest number
ofinternational tourists. RJ state recaves millions of domestic and international tourists annu-
ally, asit is the main leisure destination in Brazil [31]. Ecotourism, with outdoor adventure
and leisure activities that take place in endemic areas, increases the risk of contracting ATL,
which is among the 10 most common dermatological diseases occurring among tourists
returning from tropical countries [32]. In this study, ATL cases were detected amongboth
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Pie Charts of Leishmania species
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Fig 4. Pie charts of Leishmania spedes, representing the aggregated distribu tion of Lefshmania species by municipalities of Rio de Janeiro state. The size of pie chant
is proportional to the amount of emples of Lelshmania in each munidpality. Uncharacterized species were represented by an arange alor { Letshmania spp.). This map
was created using ArcGIS 9.1 software and arrtographic bases obtiined from the Brazilian Institute of Geography and Statistics (https/ fibge gov.br/
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leisure travelers and professionals traveling to work in endemic regions, such as biologists, for-
est engineers, police officers, technicians, and military personnel. Among these professionals,
the highest number of cases was detected among military personnel who reported training in
the Amazonian forest. These data reinforce the emergence of leishmaniasis among travelers
and the importance of diagnostic, prevention, and control measures for professionals and
tourists traveling to endemic regions [27,28]. In addition to business and leisure travelers,
migrants also facilitate the flow of different Leishmania species to R state.

It is important highlight that the samples analyzed represent the casuistry of a reference
center, responsible for the care and diagnosis of 25% of the ATL casesreported in R] state,
including about 75% of the more serious cases. It was also not possible to identify the Leish-
mania species of some patients because they had no parasitic isolation in culture orhad thar
samples lost. Furthermore, other limitations of the study were some patients reported two or
more LLI or reason for exposure, both being classified as undetermined.

Analysis of the reasons for exposure showed significant differences in relation to the regions
of origin. The reasons for exposure among patients in the North Region were more frequently
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Fig 5. Flow map with density of cses in Rio de Janeiro state. Municipalities of residence are representad by circles and likely Jocation of infection by triangles
Unidentified species ( Lelshmania spp.) are represented by an orange triangle and species identified a5 L (V) brazilfensisby a red triangle. Yellow lines represent the
mxpabry ﬂnw of ane case (density 1) and brown lines represent the migratory flow of two caxses (density 2). This map was created using ArcGIS 9.1 sofiware snd

< ic bases obtained from the Brazilian Institute of Geography and Statistics (httpe//ibee gov bri).
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associated with business travel, and those in the Northeast Region were assod ated with migra-
tion; in the Southeast Region, exposure was more assodated with leisure travd, although this
region also had alarge number of migrants.

In this study, there was a greater number of ATL cases among young adults and men.
Regarding sex, there were more cases among men than women, both in migrants and travelers.
However, this sex difference was smaller among leisure travelers. Among working travelers,
there was a higher number of ases of ATLamong men. There wasa significant difference
with respect to age between migrants and travelers. The median age was higher among
migrants than among business and leisure travelers, demonstrating that travelersin the study
area are younger. The predominant clinical form found was CL; ML and MCL were more
common among migrants than business and leisure travelers. Although our study population
consisted of migrants and travders, these data are in agreement with reported cases in RJ
between 2007 and 2017, with a greater number of ATL cases in adults, men, and those with CL
asthe main dinial form [33]. However, although CIL was the predominant form, the number
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of MLand MCL cases was higher than that reported in R] state and in Brazil. This can be
explained by the fact that this study was carried out at a reference center, with greater availabil-
ity of spedfic tests and doctors specialized in otolaryngology and dermatology, thus enhancing
the ability to diagnose ML and MCL [29].

The main diagnostic technique was parasite isolation in culture of cutaneous or mucosal
lesion fragments. Despite the limitations already described, use of MLEE allowed us to identify
most species, corroborating what has been described in the literature in which thistechnique
remains the gold standard for typing parasites of the Leishmania genus [Z]. However, in cases
where etiological identification with M LEE was not possible, a PCR-RFLP assay for the heat-
shock protein 70 gene (fisp70C) proved to be a good alternative for discrimination of Leish-
mania species, as described in other studies [11,34]. In only one cse, it was necessary to use
DN A Sanger sequenang and the target used (ITS1-rDNA) proved dfective for etiological
identification. Anotheradvantage is that this technique can be applied directly to clinical sam-
ples, without the need of parasitic isolation in culture [13,14].
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In the New World, parasites of the subgenus Viannia, the main agents of ATL, represent a
group of microorganisms with considerable intraspedfic variability, which may hamper taxo-
nomic classification and epidemiological studies [35.36] The main species identified in this
study was L. (V.) braziliensis, corroborating that this is the most frequent spedees in Brazil [2].
In the Morth and Northeast regions of Brazil, other species have also beenidentified, suchas L.
(Vo) naiffi, L (V) guyanensis, L. (L) amazonensis, and genetic variants of L. (V.) braziliensis,
The only species from the South, Southeast, and Midwest regions was L. (V.) braziliensis, with
no variants or other spedes identified. It is important emphasize that some species of sandflies
vectors ofthe Leishmania species identified in this study have already been described in ]
state: Lu. (N.) flaviscutellata, vector of L (L) amazonensis, Lu. (P.) paraensis and Lu. (P.) ayro-
zai, vectors of L {V.) naiffi. There is no report in the literature about the presence of vectors of
L. (V.) guyanensis in RJ state [5].

The Brazilian states with the highest density of ATL @ses were Amazonas, Ceard, and
Bahia However, states that presented the greatest diversity of species were Amazonas and
Maranhio; the latter state is located in the Northeast Region of Brazil. Leishmania (L.) amazo-
nensis was identified in a single case isolated from a migrant patient from Maranhdo, who had
CL.

In the present study, 35 sped e from Amazon region were identified and L. {V.) braziliensis
was the most frequent. Four casesidentified as genetic variants of L (V) braziliensis were
from this region, three from Amarzonas state and one from Acre state, both located in the
Amazon forest biome. It was only possible to confirm the etiological identity of the sample
from Acre using sequencing, as this isolate showed great variability in both the isoenzyme pro-
files and using PCR-RFLP. From an epidemiological point of view, the complex cycle of trans-
mission in which individuals are exposed, basically in the Amazonian area, contributes to the
genetic diversity of Leishmania parasites [37,38]. Eco-epidemiological interactions occurring
in such endemic areas may be reflected in the dynamic of circulating populations of L. (V)
braziliensis, and finding genetic variants of this spedes may be a consequence. | is well known
that heterogeneous subpopulations circulate among humans and vectors as well as domestic
and sylvatic animals in simple and complex epidemiological situations [39]. Inaddition, the
polydonality of the initial inoculum has been previously reported [35] and genetic variability
of L. (V.) braziliensis has also been identified among patients and among different lesions in
the same patient [40]. Reinforcing these arguments, other authors have also demonstrated an
association between the diversity of vectors involved in the transmission of L {V.) braziliensis
and the genetic diversity of these parasites [41]. In order to complement the data of this study,
future studies with more discriminatory methods like Multilocus Sequence Typing (MLST],
Multilocus Microsatellite Typing (MLMT) and Restriction-site associated DN A sequencing
(RAD-seq) could be performed to evaluate the intra and inter-specific genetic diversity of
these isolates of Leishmania spp [42,43].

In the Amazon region, there are at least seven circulating species of dermotropic Leish-
mania, with L. (V) gupanensis being the most frequent species in this region [44]. However, in
this study, 35 species from the Amazon region were identified and L. (V.) braziliensis was the
meost prevalent. L. (V) guyanensis and L (V.) naiffi were found in the same number of cases.
Our results are in agreement with those of previous stodies, which suggest that L {V.) naiffi
may be more frequent in the Amazon region than is carrently recognized [45 46]. Another
case of infection by L. (V.) naiffi was identified, but the patient had an undetermined LLI as he
reported a trip to the Amazon and also to the Pantanal biome, in Mato Grosso state, [t is
important to mention that all identified cases of L. (V.) naiffi were among military personnel
who were training in the Amazonian forest.
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Two cases from French Guiana were identified, one as a case of CL in which the spedes
could not be identified, and the other asa case of MCL caused by L (V.) guyanensis, the most
frequent species in that country [47].

Two cases were from Bolivia; one wasa case of ML in Santa Cruz de 1a Sierra, the largest
and most populous city in the country, and the species wasidentified as L. (V.) braziliensis, the
most frequent species in that country [48]. The other @se was CL, in which the species could
not be identified.

There was one case of CL from Ecuador, in which the species was identified as L. (V) brazi-
liensis. This species is well distributed throughout the Ecuadorian Amazon region and has ako
been observed on the Pacific Coast. Currently, eight dermotropic species of Leishmania are
described in Ecuador: Leishmania (L) mexicana, L. (L) amazonensis, L. (L.) major-like, L {V.)
panamensis, L. (V.) braziliensis, L. (V) naiffi, L (V.} lainsoni, and L. (V.) guyanensis, the latter
of which is the most frequent species in that country [49].

There was also one case from Israel, with no parasitic isolation in culture; therefore, no spe-
cies of Leishmania could be identified. Leishmaniasis is endemic in Israel and is increasing in
frequency. The pathogens that cause CL in Israel are Leishmania major and Leishmania tropica
[30].

The diversity of clinical manifestations of ATL is related to the diversity of Leishmania spe-
cies and also to the host immune response. Thus, clinical and therapeatic management may be
different depending on the species of Leishmania involved. The treatment with meglumine
antimoniate has already been shown to be effective in patients from different Brazilian regions,
except inareas where L. (V.) guyanensis infections are commeon, which has poor response to
antimonials and should be initially treated with pentamidine [51.52].

The transmission d ynamics of ATL in the state of R] has been variable, with a decreasing
trend in the number of cases reported in recent years [33]. Fora better understanding of the
epidemiology of leishmaniasis, it is important to know the circulating Leishmania species ina
determined geographical area. This work is the first contribution to the lnowledge of the
routes of Leishmania species introduced in B state by migrants and travelers patients. In addi-
tion to L. (V.) braziliensis, which was the most commeon species, other species have also been
identi fied, such as L. (V.) guyanensis, L. (V) naiffi, L. (L.} amazonensis, and genetic variants of
L. (V.) braziliensis. It isimpor tant to emphasize that ATL isa vector-borne disease and only
the presence of these migrants and travelers patients in R state does not guarantee the autoch-
thonous transmission, being necessary the adaptation of these different species of Leishmania
to mvironmental conditions as well as the presence of reservoirs and phlebotomine vectors in
this region. The question remains whether the establishment and antochthonous transmission
of these imported species is possible. This can only be answered using lnowledge of the geo-
graphic distribution of these Leisfimania species as a basis for future studies on typing of Leish-
mania species isolated from patients diagnosed in the state of RJ, and associations of the
presence of these species with the distribution of hosts, vectors, climatic data, vegetation, and
socioenvironmental conditions. Such research will contribute with important elements needed
for the surveillance and control ofleishmaniasis in R] state.

List of accession numbersTD numbers for genes and proteins mentioned in the text:
Name/Gene [D LMJF_28_278(: heat-shock protein (hsp)70 gene on chromosome 28 of Leish-
mania major [strain Friedlin NC_007269.2 (1060574.1062550, complement) accession
FR796424 CTO05266] Font: hitps:fwww. nchinlm nibh govigene. ID number EC 1.1.1.43:
6-phosphogluconate dehydrogenase (6PGDH); ID number EC 5.3.1.% glucose phosphate
isomerase (GPI); [0 mumber EC 3.2.2.1: nucleotidase (NH); [D number EC 1.1 1.49: glucose-
G-phosphate dehydrogenase (GEPDH); [D number EC 5.4.2.2: phosphoglicomutase (PGM);

PLOS Neglected Tropical Diseases | hittns Jidoi.org 0. 1571 founal. pni. 0007748 November 15, 2019 16/ 20

74



@ PLOS | Nestecreo
2 - TROPICAL DISEASES Tegumentary leishmanissis in Rio de Jansiro—8razil: species typing and spatisl anahysis

ID number EC 1.1 1.4k malic enzyme (ME) and ID number EC 1.1.1.37 malate dehydroge-
nase (MDH). Font: hitps/fwww. genome. jploegg
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5. DISCUSSAO

Uma das lacunas na epidemiologia da infeccdo humana por leishmaniose cuténea
esta relacionada ao risco de transmissdo nas atividades humanas em cada contexto.
Nossos resultados mostram que, no estado do Rio de Janeiro, Brasil, a maior parte dos
casos € autoctone e acontece nas areas de moradia dos individuos, e uma propor¢do muito
menor ocorre em condi¢cbes de deslocamento por motivos de imigracao, trabalho ou lazer.

A area de transmissao, que foi extensa no estado do Rio de Janeiro, distribuiu-se
segundo nosso estudo predominantemente em areas urbanas. No passado, a endemia no
Brasil era rural (TEMPONI et al., 2018), o que ainda acontece em parte do Norte e Nordeste
do pais (ARAUJO et al., 2016; NUNES; ARAUJO; CALHEIROS, 2010). No Rio de Janeiro,
ela parece assemelhar-se a estados das regides Sul e Sudeste (CORTE et al., 1996;
BUSTAMANTE et al., 2009; DETONI et al., 2019).

A maioria dos casos na cidade do Rio de Janeiro foi em bairros que circundam
alguns macicos e areas florestais de preservagdo ambiental. Isto também aconteceu nos
municipios da regido serrana do estado do Rio de Janeiro; outras é&reas foram
ocasionalmente afetadas. A tendéncia histérica da doenca no Rio de Janeiro mostra um
aumento em areas periféricas (KAWA; SABROZA, 2002; MARZOCHI, 1992; MARZOCHI,
MARZOCHI, 1994). Kawa e Sabroza (2002) levantaram a hipétese de unidades espaciais
com riscos diferenciados, defendendo que a urbanizacdo da cidade criou condi¢des para o
estabelecimento de focos bem definidos com maior possibilidade de contato entre individuos
suscetiveis e vetores. Isto poderia ser traduzido como a existéncia de areas livres de
infestacao interpoladas com microhabitats proximos a areas de preservacao ambiental.

As atividades profissionais e os deslocamentos motivados por lazer ou por outros
motivos podem colocar pessoas em risco aumentado de exposi¢cao a infeccao por diferentes
espécies de Leishmania. A literatura médica relaciona algumas atividades profissionais ao
adoecimento por leishmaniose cutanea, particularmente o contingente militar, tanto no Velho
Mundo (ARONSON et al., 2010; ELSTON; MILLER, 2004; JACOBSON, 2011; MATHESON,;
WILLIAMS; BAILEY, 2012; PLOURDE et al., 2012; VAN THIEL et al., 2010a; VAN THIEL et
al, 2010b; VICKERY et al., 2008; WILLARD et al., 2005) quanto no Novo Mundo (ANDRADE
et al, 2005b; BAILEY, 2011; BANZET, 2000; BERGER et al., 2006; DANTAS-TORRES et al.,
2017; GUERRA et al., 2003; LIGHTBURN et al., 2002; ORE et al., 2010; PATINO et al.,
2017; PIMENTEL et al., 2011; SILVEIRA et al., 2002; VAN THIEL et al, 2011). Além disso, a
leishmaniose cuténea encontra-se entre as condi¢gbes dermatolégicas mais comuns entre
turistas que retornam a seus paises de origem vindos de paises tropicais (CAUMES et al.,
1995; ERGEN; KING, TULLER, 2015; LAWN et al., 2003; SOLOMON et al.,, 2011;

STEWARDSON et al., 2010; VANBRABANT; VAN DEN BROUCKE; SOENTJENS, 2015).
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Em nosso estudo, considerando uma coorte de pacientes atendidos em um centro de
referéncia para leishmaniose tegumentar americana na cidade do Rio de Janeiro, casos de
leishmaniose tegumentar foram estudados com relacdo as atividades profissionais
desempenhadas pelos pacientes, bem como as atividades de lazer e deslocamentos que
propiciaram a exposic¢ao a infec¢ao por espécies dermotrdpicas de Leishmania.

Centros de referéncia para casos de leishmaniose em paises ou areas nao
endémicas ou de baixa endemicidade sdo importantes, porque a leishmaniose cuténea pode
gerar dificuldades diagnésticas entre profissionais de salude nao familiarizados com a
doenca, mesmo quando as lesGes sédo tipicas (KUNA et al., 2019). Nos centros de
referéncia para doencas infecciosas geralmente estdo disponiveis exames diversificados
que permitem a confirmacdo diagndstica (CAUMES et al., 1995; KUNA et al.,, 2019). O
exame direto de material coletado da lesdo € um exame simples, de facil execucdo e com
boa efetividade para diagndstico (MELLO et al., 2011), e tem sido empregado em servicos
de varios paises (KUNA et al.,, 2019; SOLOMON et al, 2019), bem como exame
histopatoldgico e PCR (ACHTMAN et al, 2016; KUNA et al, 2019; SOLOMON et al, 2019).
O LapClin Vigileish, INI/Fiocruz é um centro de referéncia para o diagnéstico e tratamento
da LTA em territério brasileiro, recebendo pacientes que se infectaram no estado do Rio de
Janeiro, em outras unidades federativas do pais ou mesmo do exterior (BRAHIM et al, 2017;
MIRANDA et al, 2019; PIMENTEL et al., 2011), dispondo de varios exames para diagndstico
(BARROSO-FREITAS et al, 2009; FAGUNDES et al., 2010; MELLO et al., 2011;
QUINTELLA et al., 2009) e de profissionais experientes no manejo da doenca (BRAHIM et
al., 2017; SAHEKI et al, 2017). Os atendimentos de pacientes com LTA no LaPClin Vigileish
entre 2001 e 2015 corresponderam a aproximadamente 39% dos casos notificados no RJ no
mesmo periodo (DATASUS, 2020a; DATASUS, 2020b), refletindo com razoabilidade a
endemia no estado.

O género mais afetado foi 0 sexo masculino e a idade mais acometida foi a faixa
etaria dos adultos, 0 que estd em concordancia com dados da Secretaria de Estado de
Saude do Rio de Janeiro para a leishmaniose tegumentar americana (2018) e com dados do
Ministério da Saude do Brasil (BRASIL, 2017). Uma distribuicdo entre 0s sexos mais
equitativa acontece quando a exposicdo ocorre no domicilio e no peridomicilio
(BUSTAMANTE et al., 2009; MARZOCHI, 1992; MONTEIRO et al.,, 2009; VELEZ et al.,
2001). Ja a exposicdo que ocorre por motivos laborais geralmente resulta em diferencas
entre sexos e faixas etarias que tendem a refletir a distribuicdo em determinada profissao,
geralmente com maior adoecimento de individuos do sexo masculino e adultos
(ABDELLATIF; EL-MABROUK; EWIS, 2013; ARAUJO et al., 2016; DEDET; PRADINAUD;
GAY, 1989; DETONI et al., 2019; EID et al., 2018; RAWLINGS et al., 2001; TELES et al.,

2015; WEIGEL et al., 1994). Entretanto, podem existir diferencas biologicas que expliguem o
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predominio masculino na doenca (LOCKARD et al, 2019; SOARES; ABAD-FRANCH,;
FERRAZ, 2014). Em nossa casuistica, a anélise segundo as atividades laborais mostrou um
predominio masculino em todas as categorias, a excecao dos individuos restritos a casa
(donas de casa, aposentados, pré-escolares, pacientes psiquiatricos, desempregados e que
nunca trabalharam) e dos profissionais de saude. Nos individuos restritos & casa, a maior
oportunidade para infeccdo ocorre no domicilio ou peridomicilio, e depende da adaptacéo
dos insetos vetores as moradias humanas e abrigos de animais (MARZOCHI, 1992;
MARZOCHI; MARZOCHI, 1994).

Em nossa casuistica encontramos uma grande diversidade de categorias
profissionais, o que € compativel com um padrao de transmissdo predominantemente
periurbano ou urbano. A modificacdo do padréao rural para um padrdo urbano na LC em
algumas localidades se traduz em um maior acometimento de categorias profissionais
presentes neste ultimo meio (BUSTAMANTE et al., 2009; CORTE et al., 1996; DETONI et
al., 2019; NUNES; ARAUJO; CALHEIROS, 2010)

O acometimento de criancas abaixo de 10 anos de idade é utilizado como um
parametro de transmissdo no domicilio e peridomicilio, e o Brasil apresenta uma distribuicao
etaria de casos de LTA com pequena porcentagem de criancas (ORGANIZACAO
PANAMERICANA DA SAUDE, 2019). A porcentagem de criancas com LTA é baixa no
LaPClin Vigileish (SENNA et al., 2020), e o percentual de menores de 10 anos foi de cerca
de 7% em nosso estudo, entretanto isso pode configurar um viés, ja que esta ndo € uma
instituicdo dirigida para o atendimento de pacientes infantis.

O acometimento por leishmaniose tegumentar em individuos que se deslocam por
motivos laborais, por lazer ou por migracbes gera demandas com relacdo ao diagnéstico e a
medidas de prevencdo e controle da doenca (BARRY; KOSHELEV; SUN, 2014;
MANSUETO et al., 2014; PAVLI; MALTEZOU, 2010). Algumas vezes, casos de pacientes
com lesdes cutdneas persistentes, associados a uma histéria de deslocamentos
previamente ao surgimento destas, pode levar & suspei¢cdo da doenca e a realizacdo de
exames que permitam o diagnostico (ACHTMAN et al., 2016). O retardo no diagndstico ou o
equivoco no diagndstico (KELLY, BAUDRY; PEYRON, 2012; SCHWARTZ; HATZ; BLUM,
2006) sao frequentes quando o individuo procura atendimento em uma area ndo endémica
para a doenga. Estes inconvenientes geralmente sdo explicados pela falta de conhecimento
dos médicos de areas ndo endémicas sobre a leishmaniose tegumentar (POEPPL et al.,
2013; ZAGHI et al., 2011), o que pode levar a condutas terapéuticas erradas (BAILEY;
LANGMAN, 2014; BERENS-RIHA et al., 2009; DOWNING; WOC-COLBURN; TYRING,
2014; ERGEN; KING; TULI, 2015; LAURENT et al., 2017; SCHLEUCHER et al., 2008). Os
exames realizados no LaPClin Vigileish permitem um diagndstico seguro e instituicdo de

tratamento oportuno, inclusive com possibilidade de identificagcdo de espécies (MIRANDA et
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al, 2019). Recomenda-se, também, que o conhecimento sobre a leishmaniose cuténea seja
difundido entre os profissionais de saude, mesmo em &reas ndo endémicas (CARGNELUTTI
et al., 2016). O LaPClin Vigileish treina anualmente dezenas de profissionais de saude de
todo o Brasil e até do exterior no diagnostico e tratamento de LTA.

Em nosso estudo, os motivos de exposicdo em pacientes ndo autdctones do RJ cujo
local provavel de infec¢do (LPI) foi no Norte do Brasil se associaram principalmente com
viagens por motivo profissional; naqueles cujo LPI foi no Nordeste se associaram com
migracdes; e naqueles com LPI na Regido Sudeste a exposicdo se associou em grande
parte com atividades de lazer. Quando ndo se considerou a autoctonia, o principal motivo de
exposicdo foi a residéncia em areas endémicas, em 84,7% dos casos. Fatores como o
desmatamento para constru¢cdo de moradias podem interferir no nimero de casos de
leishmaniose tegumentar em areas urbanas e periurbanas (KAWA; SABROZA, 2002,
SILVA; GURGEL, 2011); neste caso, a proximidade das matas (SILVA; GURGEL, 2011) ou
a penetracdo nas matas por motivos como caca e pesca (CASTRO et al., 2005) podem ser
fatores relevantes para o adoecimento.

O diagndstico dos viajantes ou migrantes com leishmaniose tegumentar no LaPClin
Vigileish, INI/Fiocruz entre 2000 e 2015 foi confirmado principalmente através da cultura de
fragmentos de lesdo coletados por procedimento de biépsia, o que permitiu a identificacédo
da espécie de Leishmania em grande parte dos casos através da técnica de eletroforese de
isoenzimas multilocus. Naqueles nos quais esta técnica néo foi passivel de ser realizada, a
técnica de polimorfismo de comprimento de fragmento de restricdo (PCR-RFLP) para o gene
da proteina do choque térmico 70 (hsp70C) se mostrou uma boa alternativa, e apenas em
um individuo foi necessario utilizar a técnica do espacador interno transcrito (ITS1 rDNA)
para determinacdo da espécie de Leishmania. Estes métodos moleculares tém sido
empregados para diagnoéstico de espécie em outros paises (KUNA et al., 2019; SOLOMON
et al., 2019). A espécie mais encontrada foi Leishmania (Viannia) braziliensis, que é a
espécie predominante no Brasil (MINISTERIO DA SAUDE, 2017). L. (V.) braziliensis foi
identificada em individuos provenientes das regifes Sul, Sudeste e Centro-Oeste do pais.
Por outro lado, outras espécies foram identificadas [L. (V.) naiffi, L. (V.) guyanensis, L. (L.)
amazonensis, bem como variante genética de L. (V.) braziliensis] em pacientes provenientes
das regides Norte e Nordeste. Como uma preocupacgédo adicional, existe a possibilidade de
introdugcdo de uma espécie em uma area na qual esta espécie ndo era previamente
endémica. O estabelecimento de uma espécie ariginalmente ndo autdctone dependeria da
existéncia de vetores suscetiveis e de condi¢gbes climaticas e de vegetacdo que
favorecessem sua multiplicacdo, além de outros fatores como a existéncia de reservatorios
(CLABORN et al.,, 2008). Deste modo, o conhecimento das espécies infectantes em

pacientes ndo autéctones e autoctones é importante para a vigilancia epidemiologica da
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doenca, j& que se reflete nas formas clinicas encontradas e na resposta terapéutica
esperada, sendo fator a ser levado em consideracdo na escolha do tratamento (ARONSON
etal., 2010; BLUM et al., 2014; HODIAMONT et al., 2014).

No caso dos militares, a exposicdo se deveu predominantemente a motivos laborais.
Os militares atendidos no LaPClin Vigileish no periodo estudado compreenderam em
muitos casos oficiais das diversas armas que tinham sido infectados durante exercicios de
comando na selva. Todos eram do sexo masculino, e a grande maioria era de adultos
jovens, o que esta de acordo com os dados da literatura relacionados aos contingentes
militares infectados (GLENNIE; BAILEY, 2010; BERGER et al.,, 2006). Um dos jovens
oficiais foi exposto a infeccao durante atividades de cunho militar desenvolvidas no Equador
(PIMENTEL et al, 2011). Estes militares foram avaliados e tratados segundo o0s
procedimentos de rotina do LaPClin Vigileish, obtendo cura de suas lesbes ao final do
tratamento. Como ndo temos acesso as informacgdes sobre adoecimento por LTA nos
grupos enviados aos exercicios militares em area de selva, nao houve como avaliar a
porcentagem de infectados em relacdo ao total de militares treinados. A porcentagem de
adoecimento entre militares enviados para exercicios de comando na selva em areas
endémicas para LTA pode ser tdo alta como 25% dos treinados (ORE et al., 2015; VAN
THIEL et al., 2011). No Brasil ha poucos estudos relacionados ao acometimento de militares
em areas endémicas. Guerra e colaboradores (2003) descreveram 48 militares com LTA
diagnosticada apés exercicios militares na floresta amazoénica em area préxima ao municipio
de Manaus, com confirmacdo parasitolégica através de escarificacdo das lesdes em 89,6%
dos casos. Em Pernambuco foi encontrada uma porcentagem de infeccéo, traduzida pela
positividade a IDRM, de 25,3% (89 de 370 militares), dentre os quais 23 casos de LTA
confirmados clinica, imundlogica e parasitologicamente, no periodo entre 2002 e 2003
(ANDRADE et al., 2005); a grande maioria destes militares (94,7%) relatava utilizacdo de
medidas de protecdo como uso de mangas longas e repelentes. Novo surto foi relatado na
area em 2006, com 75 militares acometidos ap6s treinamentos (ANDRADE et al, 2009),
guando se sugeriu intensificacdo das orientacdes para uso das medidas de protecdo
individual. Estudos entomolégicos em bases de treinamento militar na Amazénia (GOMES et
al., 2013) e em Pernambuco (ANDRADE et al, 2005) detectaram a presenca de flebétomos
nestas areas, evidenciando o risco de exposic¢ao a infeccao.

Quanto aos agricultores, ha claramente uma sobreposicdo de motivos laborais com
residéncia, ja que estes residem predominantemente em areas rurais ou periurbanas, onde
desempenham suas atividades profissionais. Em varias areas do Brasil a ocorréncia de LTA
predomina em trabalhadores rurais ou em area rural, como na Regi&o Nordeste (ARAUJO et
al., 2016; PEDROSA; XIMENES, 2009) e areas do Sul do Brasil (CASTRO et al., 2005;

DETONI et al., 2019). Alguns estudos na literatura comprovam a presenca de vetores da
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LTA em é&reas cultivadas (ALEXANDER et al.,, 2002), com diferentes espécies de
flebotomineos conforme a cultura, como plantagfes de café e cana de agucar (MIRANDA et
al., 2015; MORENO et al, 2019). Entre os agricultores, as medidas preventivas devem ser
implementadas precocemente devido a residéncia proxima aos locais de trabalho (EID et al.,
2018), e a educagdo em saude deve ser constante. Os domicilios rurais deveriam ser
construidos a distancia dos locais de cultivo (MORENO et al., 2019). A dificuldade de
acesso as unidades de saude pelos trabalhadores rurais aumenta a complexidade da
situacao, pela residéncia em areas remotas e acesso por estradas ou caminhos precarios. O
longo tempo do trajeto e as dificuldades econdmicas no custeio do transporte, inclusive pela
necessidade de suspender o trabalho enquanto se procura assisténcia médica, sdo outros
complicadores; além disso, o problema muitas vezes ndo é solucionado nas unidades
basicas de saude, e os pacientes sdo entdo referidos para unidades de maior complexidade.
Estas dificuldades provavelmente se traduzem em retardo no diagnostico, com possivel
agravamento do quadro (EID et al, 2019).

Nossos resultados de caracterizacdo de espécies sdo compativeis com a literatura.
Os estudos genéticos das populacdes de Leishmania em diferentes partes do Brasil
mostram uma grande diversidade de espécies e variantes na Amazénia (GRIMALDI Jr et al.,
1991; SILVA et al, 2006) e no nordeste do Brasil (BRITO et al., 2009). No Rio de Janeiro,
assim como outros estados da regido sudeste do Brasil, L. (V.) braziliensis € largamente
predominante (BAPTISTA et al., 2009; GOMES et al., 1995). Embora se considere em geral
uma espécie geneticamente homogénea, este comportamento parece diferir entre regides
geograficas (CUPOLILLO et al., 2003). Nés encontramos poucas variantes de L. (V.)
braziliensis. As demais espécies foram encontradas principalmente em condi¢cbes de
deslocamento por trabalho, como no caso dos militares que participaram de treinamento de
comando na selva. A limitacdo dos resultados de caracterizacdo de espécies e variantes foi
a elevada proporcdo de perdas de amostras por diferentes motivos (auséncia de
crescimento em cultura apos criopreservacado, contaminacéo por fungos e bactérias). Por
outro lado, pode haver proximidade genética entre cepas de L. (V.) braziliensis do Norte e
do Sul do Brasil (ISHIKAWA et al. 2002).

Novos estudos poderiam esclarecer melhor o papel das atividades profissionais e do
deslocamento no adoecimento por leishmaniose tegumentar americana no estado do RJ,
permitindo o aprimoramento das medidas de prevencgdo e controle. A verificagdo ao longo
do tempo das espécies parasitarias poderia, adicionalmente, prover respostas para a
guestdo da capacidade ou ndo de instalacdo de espécies ndo autoctones em territorio

fluminense.
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6. CONCLUSOES:

v" Os pacientes com leishmaniose cutanea atendidos no INI/Fiocruz entre 2000
e 2015 apresentaram marcado predominio de homens. A faixa etaria mais
acometida foi entre 20 e 39 anos de idade. Encontraram-se pacientes com
predominio do provéavel local de transmissdo no domicilio e peridomicilio,
como por exemplo nos individuos restritos ao lar (criancas pré-escolares,
donas de casa, aposentados, pacientes com disturbios psiquiatricos); os que
apresentaram local provavel de transmissao associado predominantemente
com as atividades laborais (militares; bidlogo, gedlogo e geotécnico em
trabalho de campo; engenheiro ambiental e florestal; montanhista;
cinematografista apés trabalho em éarea de floresta; técnico em petroleo;
trabalhador em pedreira); individuos com transmisséo provavel fora do Rio de
Janeiro, que imigraram para este estado; e aqueles com local provavel de

transmissao associado com viagens de lazer para areas endémicas.

v' A area predominante de infeccao foi a residéncia em area endémica. Quanto
a transmissao por deslocamentos relacionados a atividades de trabalho, os
militares representaram importante parcela destes individuos. Os migrantes e
os individuos cuja transmissdo de deveu a deslocamentos por motivos de
lazer constituiram percentuais menores do total de casos. A espécie
predominante em todas as situacbes foi L. (V.) braziliensis, sendo
responsavel pela quase totalidade dos casos quando o motivo de infeccéo foi
residéncia em area endémica. A maior variedade de espécies e variantes foi
encontrada quando a transmissdao ocorreu por deslocamentos devido a
atividades laborais. A endemia nos casos autéctones do estado do Rio de
Janeiro predominou em areas urbanas do estado do Rio de Janeiro; houve
maior ocorréncia nas cidades em torno da area florestada da regido serrana.
No municipio do Rio de Janeiro, casos autdctones ocorreram principalmente
nos bairros que circundam os macicos da Pedra Branca e Gericiné-

Mendanha, areas florestadas no interior da regidao urbana.

v" Quanto aos isolados de 171 pacientes com histéria de deslocamento, estes
foram identificados como L. (Viannia) braziliensis em 104 casos (80,8%) além

de L. (V. naiffi (7,7%), L. (V.) guyanensis (6,7%), L. (Leishmania)
85



amazonensis (1%), e variantes genéticas de L. (V.) braziliensis (3,8%). Os
mapas de fluxo mostraram que o local provavel de infecgdo incluiu quatro
paises, 19 estados brasileiros e 18 cidades do estado do Rio de Janeiro. Os
locais provaveis de infeccdo em estados diferentes do Rio de Janeiro foram
no Amazonas (32), Bahia (18) e Ceara (15 pacientes). O conhecimento do
fluxo migratério e da localizagdo geogréfica dessas espécies de Leishmania
trazidas de outros locais pode contribuir para a vigilancia da LC no estado do
Rio de Janeiro, ja que existe a possibilidade de que estas espécies possam
ser introduzidas em areas suscetiveis com flebotomineos e se estabelecer
em territorio fluminense, com repercussdes nas apresentagdes clinicas, no

tratamento e no controle da doenga.
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pacientes que adquiriram LC como consequéncia de residirem no RJ seréo comparados com aqueles que
adquiriram a doenga devido a residéncia ou ao deslocamento geografico em areas endémicas fora do RJ,
principaimente quanto as formas clinicas e resposta terapéutica, bem como com relagéo aos motivos que
levaram ao deslocamento para uma area endémica de LC. Os pesquisadores esperam verificar o
comportamento da LTA como enfermidade relacionada & Saude do Trabalhador e sob a
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6tica da Medicina do Viajante para atualizag&o de protocolos e novas abordagens epidemiolégicas de
controle.

Objetivo da Pesquisa:

A presente pesquisa tem como objetivo estudar os casos de Leishmaniose Cutanea (LC) diagnosticados no
Lapclin Vigileish do INI/Fiocruz, entre 2000 e 2015, sob a 6tica da enfermidade como doenga laboral e da
Medicina do Viajante. Os objetivos especificos s&o: descrever os pacientes com LC adquirida segundo local
de transmissao, género, faixa etéria e profisséo; relacionar a atividade laboral ou de vida com a
possibilidade de desenvolvimento de LC nos casos adquiridos no estado do RJ, em outras unidades da
Federagao ou fora do pais; estudar a LC adquirida em decorréncia de deslocamentos por motivos como
viagens a trabalho ou lazer, ecoturismo, movimentos migratérios e outros, comparar a evolug&o clinica e
resposta aos tratamentos especificos dos pacientes com LC adquirida por motivo de residéncia em area
endémica no RJ com aquela adquirida fora do RJ, e estudar especificamente os casos de LC adquiridas por
militares devido ao deslocamento para areas endémicas no exercicio da profisséo em relagéo as formas
clinicas e resposta aos tratamentos especificos no ambito do LapClin Vigileish.

Avaliagdo dos Riscos e Beneficios:

Por se tratar de um estudo retrospectivo, o risco envolvido é o da confidencialidade dos dados. A
pesquisadora e a aluna se comprometeréo a manter a confidencialidade através da assinatura de um termo
de compromisso e responsabilidade. O beneficio para os participantes do estudo seré indireto, através do
melhor conhecimento dos fatores que influenciam o adoecimento com LTA para individuos que se deslocam
em situagdes de trabalho, lazer ou outros motivos.

Comentarios e Consideragdes sobre a Pesquisa:

Estudo relevante sobre o tratamento de uma doenga negligenciada importante no Brasil. Sera executado por
equipe experiente no acompanhamento de casos de LTA.

Consideragdes sobre os Termos de apresentagéo obrigatéria:

Os Termos de Apresentagéo Obrigatéria estdo adequados.

Recomendagdes:

Nao se aplica.

Conclusées ou Pendéncias e Lista de Inadequagdes:
Aprovado.
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Consideragdes Finais a critério do CEP:

Aprovado.
Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagéo
Informagbes Basicas PB_INFORMAGOES_BASICAS_DO_P 29/07/2016 Aceito
do Projeto ROJETO 764359.pdf 11:15:53
Outros TermoComprResp_AssinadoEscaneado, 29/07/2016 |Maria Inés Aceito

docx 11:14:55 | Fernandes Pimentel
TCLE / Termos de | PedidoDispensaTCLE_AssinadoEscane 29/07/2016 |Maria Inés Aceito
Assentimento / ado.docx 11:02:12 |Fernandes Pimentel
Justificativa de
Auséncia
Projeto Detalhado / ProjetoDoutoradoMariza20jul16.docx 29/07/2016 |Maria Inés Aceito
Brochura 11:00:44 |Fernandes Pimentel
igador
Folha de Rosto FolhaRostoAssinadaEscaneada.docx 29/07/2016 |Maria Inés Aceito
10:59:10 | Fernandes Pimentel

Situagédo do Parecer:
Aprovado

Necessita Apreciagdao da CONEP:
Néo

RIO DE JANEIRO, 18 de Novembro de 2016

{lé(x [;ra “’\Au;'i{&-bu\

Assinado por:
Léa Ferreira Camillo Coura

(Coordenador)
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ANEXO lI

TERMO DE COMPROMISSO E RESPONSABILIDADE

Nos, Mariza de Matos Salgueiro, aluna de doutorado, Maria Inés Fernandes Pimentel, orientadora, e Sandro
Javier Bedoya Pacheco, orientador do projeto de pesquisa intitulado “Leishmaniose cutdnea como doenca
laboral e do viajante: pacientes atendidos em centro de referéncia no Rio de Janeiro entre 2000 e 20157,

comprometemo-nos a manter a confidencialidade assim como a privacidade dos participantes do projeto.

A identidade dos participantes, assim como os resultados obtidos com este projeto serdo mantidos em um

banco de dados sob a responsabilidade dos orientadores.

Os resultados obtidos com esta pesquisa serdo divulgados em comunicacdes cientificas mantendo o
anonimato dos participantes e o material utilizado ndo serd empregado em outras pesquisas, a ndo ser quando

abertos novos protocolos.

Rio de Janeiro, 01 de mar¢o de 2016.

Mariza de Matos Salgueiro

Maria Inés Fernandes Pimentel

Sandro Javier Bedoya Pacheco
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