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Dedico este estudo a todas as vitimas da raiva do
estado do Ceara (in memoriam) e suas familias...
Dedico esta conquista as pessoas mais importantes
da minha vida.

Ao0s que me deram a vida:

Meu pai querido, que teve coragem e nos trouxe da
zona rural para a cidade para estudar...
“Nesse rosto que o tempo fez mudar

Pai, sempre sera 0 meu maior tesouro

Pai, lembro que vocé disse um dia:

Filho, o mundo 14 fora apresenta um brilho

E é vocé quem vai descobrir

Se é prata ou ouro

Pai, eu lutei com a vida

Eu briguei com 0 mundo

Atras do sucesso eu desci no fundo

Onde s6 quem busca um sonho vai

Pai, eu ndo desisti, porque eu queria

Na sua frente estar um dia

S6 pra dizer obrigado, pai!” (Rick e Renner).

Minha amada, inesquecivel e eterna rainha, minha
mae (in memoriam) ...

“De todo 0 amor que eu tenho, metade foi tu que me
deu,

Salvando Minh’alma da vida, sorrindo e fazendo o
meu eu.

Se queres partir, ir embora, me olha de onde estiver,
Que eu vou te mostrar que eu td pronta, me colha
madura do pé.

Salve, salve essa nega, que axé ela tem. Te carrego
no colo e te dou minha mao.

Minha vida depende s6 do teu encanto, Santinha,
pode ir tranquila, teu rebanho esté pronto.

Teu olho que brilha e ndo para tuas maos de fazer
tudo e até

A vida gque chamo de minha, neguinha, te encontro
na feé.

Me mostre um caminho agora, um jeito de estar sem
VOCE.

O apego ndo quer ir embora, diacho, ele tem que
querer.” (Maria Gadu).

A minha preciosa familia:
Meu querido esposo, companheiro de todas as

horas...
“Eu nem sonhava, te amar desse jeito.



Hoje nasceu novo sol, no meu peito.

Quero acordar, te sentindo ao meu lado.

Viver o éxtase de ser amada.

Com sua ajuda, tranquila e serena.

Vou aprendendo, que amar vale a pena.

Que essa amizade, é téo gratificante.

Que esse dialogo, ¢ muito importante” (Guilherme
Arantes).

Minha adoravel e amada filha primogénita Barbara
Holanda Duarte (Baby), minha advogada linda e
defensora dos direitos humanos...

“0O) bem-amada, Princesa, olhos d'agua

Menina da lua, quero te ver clara

Clareando a noite intensa deste amor

O ceu é teu sorriso, no branco do teu rosto, a irradiar
ternura

Quero que desprendas de qualquer temor que sintas
Tens o teu escudo, o teu tear

Tens na méo, querida, a semente de uma flor

Que inspira um beijo ardente

Um convite para amar” (Maria Rita)

Minha filha Bruna Holanda Duarte (Galeguinha),
médica veterinaria dedicada e linda...

“Eu serei sua defensora por toda a vida, como sua
guardia

Eu serei sua guerreira protetora, sua primeira direcao
Eu serei 0 seu anjo de plantdo, eu estarei sempre
alerta

A maior de todas as honras, ser como sua guardia”
(Alanis Morrisette).

Minha filha caculinha, bailarina e dentista, Jéssica
Holanda Duarte (Kekinha)...

“Promete que ndo vai crescer distante

Promete que vai ser para sempre assim

Promete esse sorriso radiante

Todas as vezes que vOCé pensar em mim

Promete sempre me abracar quando eu chegar

Que eu prometo ser para sempre 0 Seu porto seguro
Prometo dar-te eternamente o meu amor” (Ana
Vilela).
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Plante seu jardim e decore sua alma, ao invés de esperar que alguém Ihe traga flores.
E vocé aprende que realmente pode suportar, que realmente é forte, e que pode ir
muito mais longe depois de pensar que ndo se pode mais. Que realmente a vida tem
valor e que vocé tem valor diante da vida. (William Shakespeare).



RESUMO

Apesar de a raiva canina estar controlada no Ceara, ainda séo enfrentados grandes problemas
relacionados ao ciclo silvestre da doenca. O estudo objetivou caracterizar a dinAmica de
transmissao do virus da raiva e a eficacia operacional das agdes de vigilancia no estado do Ceara
entre 1970 e 2020 e descrever o conhecimento, as atitudes e as praticas da populagéo sobre a
doenca. Foram realizados estudos do tipo descritivo, com uso de dados da Secretaria de Saude
do Estado do Ceara (Sesa) e do Hospital S&o José de Doencas Infectocontagiosas (HSJDI), e
de questionarios aplicados em 27 municipios, com divisdo em cinco subestudos: 1 —
Caracterizacdo das acOes de vigilancia da raiva em morcegos no estado do Cearé (Nordeste do
Brasil) ap6s a implantacdo do programa de vigilancia passiva; 2 — Descri¢cdo da epidemiologia
da raiva humana no estado do Ceara de 1970 a 2019; 3 — Caracterizacdo dos casos da raiva
humana no estado do Ceard, Brasil, em um periodo de 44 anos, de 1976 a 2019; 4 — Descricao
da integracdo da vigilancia da raiva humana e medidas preventivas no estado do Ceara,
Nordeste do Brasil; 5 — Descri¢do dos conhecimentos, atitudes e praticas das pessoas em contato
com mamiferos silvestres com potencial risco de transmissédo para a raiva no estado do Ceara.
No subestudo 1: foi confirmado positivo para o virus da raiva um total de 8,4% das 1.180
amostras de morcegos enviadas para diagnéstico laboratorial. Destas, 96,2% eram de espécies
ndo hematdfagas e 75% pertenciam & familia Molossidae. Houve aumento do envio de amostras
e positividade apds a implantacdo da vigilancia passiva. Subestudo 2: dos 171 casos de RH,
75,7% eram homens, 60% tinham até 19 anos e 56% residiam em areas urbanas. O cédo foi
transmissor em 74% dos casos. Entre 1970 e 1978, houve crescimento dos casos de 13,7 — IC
95% 4,6; 41,5); e entre 1978 e 2019, reducdo de - 6,7 — IC 95% -8,8; -5,9), com reducdo da
transmissdo por caes e aumento por silvestres a partir de 2005. Subestudo 3: dos 171 casos
(76,2%) foram por cdo. Apenas 30% tiveram diagnostico inicial para raiva. A mordedura nas
méos foi a exposi¢do mais frequente (96,6%). Apenas 22% dos pacientes buscaram atendimento
apos agressao. Os sintomas mais prevalentes foram agressividade/irritabilidade (79,4%) e febre
(66,7%). Subestudo 4: os seis ultimos casos de RH ocorreram no periodo de 2005 a 2016 em
areas rurais onde havia poucos recursos. Foram realizados ac¢Ges e treinamentos de forma
integrada. Os pacientes e seus familiares desconheciam o risco da raiva mediada por animais
selvagens e criavam saguis. Apenas um paciente buscou atendimento, mas ndo recebeu
tratamento. Em nenhum dos casos, o diagndstico inicial foi raiva. Em quatro casos, a
transmissdo foi por saguis. Os morcegos devem ser considerados alvos da vigilancia da raiva

com énfase no estudo da AgV para fornecer evidéncias adicionais para o planejamento e a



implementacdo de medidas de controle eficazes. Subestudo 5: a maioria dos entrevistados
(92%) havia escutado falar sobre a raiva e citou pelo menos uma espécie que transmitia a doenca
(79,6%). As espécies mais citadas foram as de macacos (69%) e cées (67,2%). No entanto, 16%
desses listaram uma espécie incorreta. Em geral, o conhecimento sobre a sintomatologia e as
medidas de prevencdo era fraco. A maioria criava cées e gatos (93,8%) e afirmou vacina-los
contra a raiva (85,7%). Um total de 67,3% relatou o aparecimento de animais selvagens de vida
livre em volta das suas casas, na sua maioria saguis e canideos selvagens, e 18,3% afirmaram
ataques a animais ou seres humanos. Setenta e trés por cento tinham criado ou ainda estavam
criando animais selvagens como animais de estimacéo, na sua maioria macacos-prego (79,5%)
e saguis (24,1%). Conclui-se que a vigilancia passiva dos morcegos em areas urbanas e rurais
e o fortalecimento da assisténcia sdo fundamentais para evitar novos casos humanos no Ceara
e em todo territério nacional. Houve mudanca na dindmica da transmissao da RH no Ceara,
com reducdo de casos por cdo e incremento de silvestres. A maioria dos 6bitos humanos foi
decorrente da ndo procura por atendimento e falhas no sistema de satide. E necessario realizar
campanhas educativas sobre o ciclo silvestre e medidas de prevencdo de forma continua e
integrada, fortalecimento da vigilancia e treinamento profissional. A raiva, no Ceard é uma
doenca mediada pela fauna silvestre e acomete populagdes rurais mais vulneraveis. Uma
abordagem integrada da salde é inevitavel para a eliminagdo da raiva humana. Existem
importantes lacunas de conhecimento dentro de uma populagéo de alto risco com contato com
mamiferos silvestres, com praticas inadequadas relativamente a manutencdo de animais

selvagens e com medidas tomadas apds as agressdes por esses animais.

Palavras-chaves: virus da raiva; epidemiologia; transmissao; monitoramento epidemiolégico;

quirdpteros; animais selvagens; conhecimentos, atitudes e pratica em salde.



ABSTRACT

Although canine rabies is under control in Ceard, major problems related to the sylvatic cycle
of the disease are still faced. The study aimed to characterize the dynamics of rabies virus
transmission and the operational effectiveness of surveillance actions in the state of Ceara
between 1970 and 2020 and describe the knowledge, attitudes, and practices of the population
about the disease. Descriptive type studies were conducted, using data from the Health
Secretariat of the State of Ceara (Sesa), the S&o José Hospital for Infectious Diseases (HSJDI)
and questionnaires applied in 27 municipalities, with division into five substudies: 1 —
Characterization of rabies surveillance actions in bats in Ceard state (Northeast Brazil) after the
implementation of the passive surveillance program; 2 — Description of the epidemiology of
human rabies in Ceara state from 1970 to 2019; 3 — Characterization of human rabies cases in
Ceara state, Brazil, in a period of 44 years, from 1976 to 2019; 4 — Description of the integration
of human rabies surveillance and preventive measures in the state of Ceard, Northeast Brazil; 5
— Description of the knowledge, attitudes and practices of people in contact with wild mammals
with potential transmission risk for rabies in the state of Ceara. In sub-study 1: a total of 8.4%
of the 1,180 bat samples sent for laboratory diagnosis were confirmed positive for rabies virus.
Of these, 96.2% were non-hematophagous species and 75% belonged to the Molossidae family.
There was an increase in sample submission and positivity after the implementation of passive
surveillance. Sub-study 2: Of the 171 RH cases, 75.7% were male, 60% were up to 19 years
old, and 56% resided in urban areas. The dog was a transmitter in 74% of cases. Between 1970
and 1978, there was an increase in cases of 13.7 - 95% CI 4.6; 41.5); and between 1978 and
2019, a decrease of - 6.7 - 95% CI -8.8; -5.9), with a reduction in transmission by dogs and an
increase by wild ones starting in 2005. Sub-study 3: of the 171 cases (76.2%) were per dog.
Only 30% had initial diagnosis for rabies. Hand bite was the most frequent exposure (96.6%).
Only 22% of patients sought care after aggression. The most prevalent symptoms were
aggression/irritability (79.4%) and fever (66.7%). Sub-study 4: The last six cases of RH
occurred in the period from 2005 to 2016 in rural areas where there were few resources. Actions
and training were carried out in an integrated manner. Patients and their families were unaware
of the risk of rabies mediated by wild animals and raised marmosets. Only one patient sought
care but did not receive treatment. In none of the cases was the initial diagnosis rabies. In four
cases, the transmission was by marmosets. Bats should be considered targets for rabies
surveillance with an emphasis on studying AgV to provide additional evidence for planning

and implementing effective control measures. Sub-study 5: Most respondents (92%) had heard



of rabies and cited at least one species that transmitted the disease (79.6%). The most commonly
mentioned species were monkeys (69%) and dogs (67.2%). However, 16% of those listed an
incorrect species. In general, knowledge about the symptomatology and prevention measures
was poor. Most raised dogs and cats (93.8%) and reported vaccinating them against rabies
(85.7%). A total of 67.3% reported the appearance of free-living wild animals around their
homes, mostly marmosets and wild canids, and 18.3% stated attacks on animals or humans.
Seventy-three percent had raised or were still raising wild animals as pets, mostly nail monkeys
(79.5%) and marmosets (24.1%). It is concluded that passive surveillance of bats in urban and
rural areas and the strengthening of assistance, are fundamental to avoid new human cases in
Ceara and throughout the national territory. There was a change in the dynamics of RH
transmission in Ceard, with a reduction of cases per dog and an increase in wild cases. Most
human deaths were due to not seeking care and failures in the health system. It is necessary to
carry out educational campaigns on the wild cycle and prevention measures in a continuous and
integrated way, strengthening surveillance and professional training. Rabies, in Ceara is a
wildlife-mediated disease that affects the most vulnerable rural populations. An integrated
health approach is inevitable for the elimination of human rabies. Important knowledge gaps
exist within a high-risk population with contact with wild mammals, with inadequate practices
regarding the keeping of wild animals, and with measures taken after animal aggression.

Keywords: rabies virus; epidemiology; transmission; epidemiological monitoring; chiroptera;

wild animals; health knowledge, attitudes and practice.
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1 INTRODUCAO

1.1 Aspectos gerais da raiva

A raiva € uma das mais antigas zoonoses, amplamente distribuida nos continentes
e com alto indice de letalidade para humanos e animais (ORGANIZACAO PAN-
AMERICANA DE SAUDE, 2021). Existente ha mais de quatro mil anos, é considerada a
primeira doenga em que 0s animais, em particular o cdo, poderiam transmitir o agente causador
para 0 homem (BABBONI; MODOLO, 2011; LOPES et al., 2021; ORGANIZACAO PAN-
AMERICANA DE SAUDE, 2014).

Apesar de ser uma doenca muito antiga, os primeiros estudos cientificos s6 foram
iniciados em 1880 por Louis Pasteur, que conseguiu isolar o virus apos consecutivas tentativas
de inoculacdo no cérebro de coelhos (BATISTA; FRANCO; ROEHE, 2007; GAUTRET et al.,
2015). Apos o isolamento do virus, Pasteur conseguiu produzir a vacina e pela primeira vez
imunizou um garoto gravemente ferido por um céo raivoso (Figura 1), possibilitando a
descoberta do tratamento profilatico da raiva em seres humanos e causando grande revolucéo
na comunidade cientifica (BABBONI; MODOLO, 2011; KOURY; WARRINGTON, 2021;
MARQUES, 2010).

Figura 1 — Pasteur assiste a inoculagdo da vacina em Joseph Meister

Fonte: Moraes (2017).
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Um outro fato relevante sobre a raiva ocorreu em 1911, durante a investigacdo da
morte de varios herbivoros no sul do Brasil, quando o pesquisador Anténio Carini levantou a
hipdtese de que o morcego hematdfago era responsavel pela transmissdo do virus para 0s
animais. No entanto, essa hipétese foi confirmada somente em 1925 por Haupt e Rehaag
(AGUIAR et al., 2012; HAUPT; REHAAG, 1925; BABBONI; MODOLO, 2011; MELLO et
al., 2019).

Em 1973, com o0 avanco dos casos da raiva humana no Brasil e a necessidade de
estruturacdo e padronizacdo das acdes de vigilancia, foi criado o Programa Nacional de
Profilaxia da Raiva Humana (PNPR), com o objetivo de reduzir os casos humanos por meio do
controle da doenca em animais domésticos e profilaxia em todas as pessoas expostas ao virus
(BRASIL, 1973; LIMA et al., 2017; ORGANIZACAO PAN-AMERICANA DE SAUDE,
2021; WADA; ROCHA; MAIA-ELKHOURY, 2011).

Apesar de a raiva ser descrita como uma doenga totalmente letal, em 2005 foi
registrado o primeiro caso de cura da doenca no mundo em uma adolescente agredida por
morcego, no estado de Wisconsin, nos EUA, através do Protocolo de Milwaukee (CAICEDO
et al., 2015; WILLOUGHBY et al., 2005). Posteriormente, foi registrado um segundo caso de
cura em 2008, na cidade de Floresta, em Pernambuco, apds um garoto ser agredido por morcego
(KOTAIT; CARRIERI; TAKAOKA, 2009). O tratamento do jovem foi adaptado do Protocolo
de Milwaukee e intitulado Protocolo de Recife.

Mesmo com a possibilidade de cura da doenca, é importante ressaltar que a raiva é
responsavel pelo maior percentual de morte entre as encefalites e ainda € caracterizada como
uma ameaca mundial para a populagdo (GORAVEY et al., 2021). Entretanto, o conhecimento
sobre a prevencédo da doenca em relagéo aos animais transmissores, a forma de transmisséo e a
conduta ap0ds agressdo por parte da populacdo é de extrema importancia na prevencao da
enfermidade. Para isso, € necessario o desenvolvimento de programas de educacdo em saude
voltados para a populacdo em geral, em especial para comunidades com dificil acesso a
informacdo (KANDA et al., 2021; PAL et al., 2021).

Entretanto, as acOes consideradas fundamentais para a prevencdo da doenca
elaboradas pelos paises, em especial as campanhas de vacinagdo canina em massa, a
implementacdo da vigilancia e as capacitacdes técnicas e trabalhos educativos com a
comunidade, foram adiadas, suspensas ou canceladas devido a pandemia de covid-19 no mundo
inteiro, causando grande preocupacdo em relacdo ao surgimento de novos casos humanos
(OMS, 2022). Isso é uma situagdo preocupante devido ao aumento da interacdo dos seres

humanos com espécies de animais silvestres, que, consequentemente, aumentam os riscos de
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transmissdo de agentes infecciosos (BOM; DA SILVA COSTA, 2020). Ressalta-se a
necessidade de reforgar o olhar para a interdependéncia da saude humana, animal e ambiental,
buscando a integracdo de varios setores no contexto da vigilancia da raiva e visando Uma
“Salde Unica” (One Health), e, dessa forma, obter resultados mais efetivos no controle da raiva

humana transmitida por caes e espécies silvestres (KANDA et al., 2021; OMS, 2018).

1.2 Agente etiologico da raiva

1.2.1 Estrutura do virus

O agente etioldgico da raiva € um virus pertencente a ordem Mononegavirales,
familia Rhabidoviridae e género Lyssavirus, que no grego significa loucura (lyssa), com origem
provavelmente de trocas entre hospedeiros, em especial os morcegos (BATISTA et al., 2007).
Sua morfologia é semelhante a um projétil balistico e seu genoma é constituido por RNA de
fita simples, linear, ndo segmentado e polaridade negativa (KANDA et al., 2021), mede
aproximadamente 60 nm x 180 nm. Possui um nucleocapsideo, contendo o acido nucleico, e
um envelope externo, uma bicamada contendo lipidios coberta com picos de glicoproteinas
transmembrana (LIU et al., 2020; Rupprecht, Charles E., 1996).

O virus da raiva apresenta dois antigenos principais: um de superficie, formado por
uma glicoproteina responsavel pela adsor¢do do virus a célula do hospedeiro e indutores da
formacéo de anticorpos neutralizantes; e outro interno, formado por uma nucleoproteina, que €
grupo especifico (BUSO; NUNES; QUEOROZ, 2009; GITTI, 2007; ZEE, 2003). O virus da
raiva esta representado na Figura 2.
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Desde 1978, quando Victor & Koprowski desenvolveu o estudo da tipificacio
antigénica com uso de anticorpos monoclonais (Mabs), e mais recentemente, a identificagdo de
variantes virais associadas a focos de raiva em todo o mundo, realizada através da analise de
seqliéncias nucleotidicas, que servem para auxiliar a vigilancia epidemiologica local na
identificacdo dos animais (reservatorios) envolvidos na transmissao de casos (Brasil; 2009).

O Comité Internacional sobre a Taxonomia dos Virus, reconhece atualmente 14
espécies de Lyssavirus: Rabies lyssavirus, Ikoma lyssavirus® ,Lagos bat lyssavirus, Mokola
lyssavirus, Shimoni bat lyssavirus®, Duvenhage lyssavirus, Duvenhage lyssavirus, European
bat 1 lyssavirus, European bat 2 lyssavirus, Bokeloh bat lyssavirus, Lleida bat lyssavirus®,
Kotolahti bat lyssavirus®, Aravan lyssavirus®, Irkut lyssavirus, Khujand lyssavirus®, West
Caucasian bat lyssavirus®, Australian bat lyssavirus, Gannoruwa bat lyssavirus, Taiwan bat
lyssavirus®. (WORLD HEALTH ORGANIZATION, 2018).

O unico tipo de Lyssavirus presente na América Latina e no Brasil é o tipo 1 —
Rabies virus (RABV), com duas variantes antigénicas, conforme seus respectivos reservatorios
naturais (terrestres ou aéreos). No Brasil, foram identificadas sete variantes antigénicas: A
variante 1 e 2, que foram isoladas de cdes e também de humanos e animais silvestres terrestres;
a variante 3, isolada de Desmodus rotundus, e também de outras espécies de morcegos, animais
de companhia, domésticos, silvestres terrestres e humanos; a variante 4, Tadarida brasiliensis,
também isolada de outras espécies ndo hematdfogas e animais de companhia; a variante 6,
isolada de Lasiurus cinereus, de morcego insetivoro e um perfil que mostra reacdes positivas a
todos os Mabs utilizados, observada em amostras de morcego nao hematéfago, cdo e humano
(Brasil; 2009).

As outras variantes encontradas, foram associadas a morcegos insetivoros, podendo
acometer outros animais (Brasil; 2009), a Cerdocyon thous (cachorro do mato) e Callithrix
jacchus (saguis) no Nordeste do Brasil, ambas ndo condizem com o painel de anticorpos
monoclonais do Centers for Disease Control and Prevention (CDC), para estudos do virus
rabico nas Américas (BRASIL, 2019).

1.2.2 Resisténcia a agentes fisico-quimicos

Os Lyssavirus sdo sensiveis ao calor, podendo ser inativados a temperaturas
elevadas, em torno de 50° C durante 15 minutos, a detergentes e solventes lipidicos como éter
e cloroférmio, além da dessecacdo, do congelamento e descongelamento. Tém uma estabilidade
relativa a um pH entre 5,0 e 10,0 e sensibilidade a luz ultravioleta (MESLIN; KAPLAN, 1996).
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O virus pode se manter como agente infectante entre 4° C e -70° C e, se for liofilizado, numa
temperatura de 4° C, pode manter-se vivo durante anos (BATISTA etal., 2007; CARNIELI JR.
etal., 2013; GOMES et al., 2012).

1.3 Patogenia e sinais clinicos da raiva

1.3.1 Modo de transmisséo do virus da raiva

As infeccdes pelo virus da raiva ocorrem pela mordedura ou arranhadura causadas
por animais infectados e/ou lambedura de feridas recentes ou de mucosas intactas (BATISTA
etal., 2007; LIMA et al., 2017). Porém, existem outras formas de transmisséo do virus para 0s
seres humanos que vém ganhando importancia, como a via respiratoria, que pode ocorrer pela
inalacdo de aerossais contendo particulas do virus ou por transplante de 6rgaos (ALVES et al.,
2020; KOURY; WARRINGTON, 2021). Em 2004, houve o primeiro registro dessa forma de
transmissao nos EUA. Um doador, que havia falecido por contrair o virus da raiva do morcego,

transmitiu a doenca a quatro pessoas que receberam seus 6rgaos (BATISTA et al., 2007).

1.3.2 Periodo de incubacéo e de transmissibilidade do virus

O periodo de incubacdo da doenca no homem é extremamente variavel, havendo
registros de duas semanas a seis anos (média de 2 a 3 meses). Isso depende de alguns fatores,
como a profundidade e extensdo da lesdo, a quantidade de virus inoculado no momento da
agressao e o local do indculo, pois quanto mais préximo do Sistema Nervoso Central (SNC) for
o sitio anatémico de entrada do virus, mais curto sera o periodo de incubacéo (BATISTA et al.,
2007; WORLD HEALTH ORGANIZATION, 2013a). Em relacdo aos animais, o periodo de
incubacdo € diferente dos humanos. Em cées, varia em média de trés a oito semanas, com
possibilidades de periodos extremos de dez dias a seis meses, ou até se estender por periodos
mais longos (LIMA et al., 2017).

O periodo de transmissibilidade é o intervalo em que ha a possibilidade de
disseminacdo do agente infeccioso de um organismo a outro e pode variar de espécie a espécie.
No cédo e no gato, o virus pode ser eliminado cerca de dois a quatro dias antes do inicio do
quadro clinico, com transmissao até a morte do animal, que geralmente ocorre cinco dias apos,
podendo ser estendido caso o animal tenha assisténcia veterinaria (BRASIL, 2008). Nos

animais silvestres, ndo se tem conhecimento do periodo de transmissibilidade do virus. Porém,
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0s morcegos albergam o virus por um maior periodo de tempo em relagdo as outras espécies e

sem apresentar nenhum sintoma aparente (R1IO DE JANEIRO, 2020).
1.3.3 Patogenia e imunidade da raiva

A patogenia da raiva é semelhante em todas as espécies de mamiferos. O virus é
introduzido no organismo do hospedeiro através de ferimentos, contato direto com mucosas ou
superficies lesionadas (ALVES et al., 2020; WORLD HEALTH ORGANIZATION, 2013a).
Quando o virus é inoculado no organismo do animal, as glicoproteinas G se ligam aos
receptores do hospedeiro (QUEVEDO et al., 2020) e ele se replica no local da mordedura até
atingir os nervos periféricos, sendo conduzido ao SNC (ALVES et al., 2020; WORLD
HEALTH ORGANIZATION, 2013a).

Ao atingir o SNC, ocorre a sua disseminacdo pelos nervos periféricos, a chamada
forma centrifuga, e migra para os tecidos ndo neuronais, atingindo érgdos, tais como pulmdes,
coracdo, rins, bexiga, utero, testiculos, foliculo piloso e glandulas salivares, e passa a ser
eliminado pela saliva (ALVES et al., 2020; KOTAIT; CARRIERI; TAKAOKA, 2009;
QUEVEDO et al., 2020) (Figura 3).

Figura 3 — Representacao grafica da patogenia da raiva
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A resposta imune a antigenos do virus da raiva pode acontecer pelo contato natural
ou ser conferida pela vacina (BRASIL, 2021). Quando particulas virais penetram nos filetes
nervosos, elas se tornam protegidas pela bainha que envolve o nervo da agédo dos interferons
responsaveis pela resposta imune inespecifica e da acéo dos anticorpos produzidos pelo sistema
imune. Portanto, quando o virus é propagado passivamente pelos nervos, ndo ha producdo de
anticorpos para impedir que ele atinja o sistema nervoso (KOTAIT; CARRIERI; TAKAOKA,
2009).

Quando as celulas apresentadoras de antigenos entram em contato com o virus da
raiva, fagocitam e processam-no para apresentacdo as células imunes de forma a ativar os
linfocitos T auxiliares, que vdo produzir diferentes citocinas; estas ativam diferentes células
implicadas na eliminacdo direta das particulas do virus ou de células infectadas e auxiliam na
producdo de anticorpos pelos linfocitos B. Nessa fase, os sinais clinicos da doenca ja sao
evidentes, o virus atingiu o sistema nervoso central e, nesse momento, a forma da doenga ja se
tornou irreversivel. A producdo de anticorpos permanece baixa durante toda a fase da doenca,
atingindo o pico maximo proximo da morte do paciente (KOTAIT; CARRIERI; TAKAOKA,
2009).

A atividade principal dos anticorpos é o blogueio do virus extracelular antes que ele
encontre o receptor das células nervosas, ndo permitindo a continuidade de sua replicagdo no
local de infeccdo e o comprometimento do SNC. Os linfdcitos T participam da protecdo de
diferentes maneiras: estimulando as células B a produzirem anticorpos através dos linfocitos T
auxiliares; como efetoras de imunidade, na forma de células -T citotoxicas, lizando células
infectadas; induzindo a sintese de substancias mediadoras da estimulacao de diferentes células;
e como células de meméria imunoldgica (BRASIL, 2008, 2021).

1.3.4 Sinais clinicos da raiva

Os sinais clinicos da raiva podem variar de acordo com a espécie atingida. Pode se
manifestar de duas formas classicas: a raiva furiosa, que acomete mais frequentemente 0s
canideos e geralmente causa lesbes cerebrais, é considerada a mais comum e responde por
aproximadamente 85% dos casos; e a forma paralitica, mais comum nos herbivoros, que lesiona
a medula e o tronco encefélico (BATISTA; FRANCO; ROEHE, 2007; QUEVEDO et al.,
2020). Pacientes que desenvolvem a forma paralitica da doenca podem ser confundidos com os
portadores da sindrome de Guillain-Barré, os quais geralmente apresentam fraqueza dos
membros e disfuncdo da bexiga (KOURY; WARRINGTON, 2021). De acordo com os dados
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da Organizagdo Pan-Americana de Salde (2014), a raiva paralitica representa
aproximadamente 30% dos casos humanos.

Nos humanos, geralmente a doenca inicia com sinais inespecificos (os prédromos),
que ndo sdo muito evidentes e duram, em media, de 2 a 10 dias. O paciente apresenta mal-estar
geral, pequeno aumento de temperatura corporal, anorexia, cefaleia, nauseas, dor de garganta,
entorpecimento, irritabilidade, inquietude e sensacdo de angustia. Podem ocorrer linfo-
adenopatia, por vezes dolorosa a palpacdo, hiperestesia e parestesia no trajeto de nervos
periféricos proximos ao local da mordedura, bem como alteragdes de comportamento. Em
seguida, o virus afeta o sistema nervoso, o paciente entra em coma e morre por insuficiéncia
respiratéria (BRASIL, 2021; KOURY; WARRINGTON, 2021).

Nos cdes domésticos, geralmente apds os prodromos, eles apresentam alteracdo de
comportamento, fogem da claridade ou mostram uma agitacéo inusitada, acentuando-se apds
um a trés dias, com o quadro de agressividade, podendo morder objetos, outros animais e até
mesmo o proprietéario, provocando graves ferimentos (BATISTA; FRANCO; ROEHE, 2007;
KOTAIT; CARRIERI; TAKAOKA, 2009).

Devido a paralisia dos musculos da degluticdo, os cdes domésticos ndo conseguem
engolir a propria saliva, ficam babando e com o latido rouco ou bitonal em virtude da paralisia
parcial das cordas vocais. Na fase final da doenca, o animal pode apresentar convulsdes
generalizadas seguidas de incoordenagdo motora e paralisia do tronco e dos membros
(BATISTA; FRANCO; ROEHE, 2007; KOTAIT; CARRIERI; TAKAOKA, 2009).

Nos gatos, na maioria das vezes, a raiva se manifesta sob a forma furiosa, e 0s sinais
sdo semelhantes aos desenvolvidos pelos cdes. A mudanca de comportamento ndo é muito
perceptivel devido ao comportamento natural da espécie, que sai as ruas sem controle de
supervisdo e de mobilidade. A forma paralitica da raiva em cdes e gatos é frequente quando a
doenca € transmitida por morcegos (BRASIL, 2021).

Nos bovinos, a forma clinica predominante da raiva € a paralitica, com apresentacao
de incoordenacdo dos membros pélvicos, seguida de paresia e paralisia flacida, paralisia da
cauda e do esfincter anal, hipoestesia na regido pélvica, sialorreia, cegueira, bruxismo, tremores
musculares na regido da cabeca e opistotono, alem de decubito esternal, seguido por decubito
lateral, movimentos de pedalagem e morte. Os sinais clinicos da raiva nos equinos sé&o
semelhantes aos dos bovinos (ACHA; SZYFRES, 1986; QUEVEDO et al., 2020).

Nas espécies silvestres, a raiva sempre deve ser suspeita quando os animais
apresentarem qualquer alteracdo neuroldgica e quando forem encontrados morcegos em locais
e horéarios ndo habituais (BATISTA; FRANCO; ROEHE, 2007). Esses animais sdo fortemente
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suspeitos de estarem acometidos pelo virus da raiva e, na maioria das vezes, apresentam a forma
furiosa da doenca, semelhante a dos cdes, com excitabilidade seguida de paralisia,
principalmente das asas, e ndo conseguem voar. Ressalta-se que durante a fase de paralisia dos
morcegos ndo ha paralisia do maxilar, 0 que permite que ele, uma vez manipulado, possa
morder (KOTAIT; CARRIERI; TAKAOKA, 2009; POLIZEL; BATIS; ORTENCIO FILHO,
2021).

Nos primatas, 0s sinais sao caracterizados principalmente por hidrofobia e paralisia.
O animal pode se tornar agressivo e morder, caso seja provocado, sendo mais comuns 0s sinais
caracteristicos da raiva paralitica, como salivacdo, automutilagdo e paralisia ou morte subita
(FENNER, 1993; NIEVES; KESSLER; BERCOVITCH, 1996; SILVA; OLIVEIRA;
CARRETTA JUNIOR, 2015).

1.4 Ciclo epidemiol6gico da raiva

A raiva pode ser dividida em quatro ciclos: urbano, aéreo, silvestre e rural.

O ciclo urbano compreende a raiva dos animais domésticos (cdes e gatos)
(BATISTA et al., 2007) e se apresenta como um dos ciclos mais importantes no contexto
epidemiol6gico da doenga devido a proximidade do homem com o animal. Tem a espécie
canina como principal reservatorio do virus (LIMA et al., 2017). Possui medidas eficazes de
prevencdo por meio da vacina nos animais e é passivel de eliminacdo (RIO DE JANEIRO,
2020).

O ciclo aéreo esta relacionado aos morcegos hemat6fagos e ndo hemat6fagos
(BATISTA et al., 2018). E considerado o segundo ciclo com maior preocupagio devido ao
aumento de casos humanos com transmissao por essas espécies, 0s principais responsaveis pela
transmissdo do virus para 0 homem no Brasil (LIMA et al., 2017).

O ciclo silvestre compreende os demais mamiferos silvestres terrestres. E o ciclo
rural, os animais de producdo, principalmente os bovinos (BATISTA et al., 2007).

Os animais de maior importancia epidemiolégica sdo os pertencentes ao ciclo aéreo,
gue compreende os animais da ordem quirdptera, e ao ciclo terrestre, da ordem carnivora
(Figura 4). Ambos possuem envolvimento de vérias espécies (FRIAS, 2008; NAHATA et al.,
2021; RUPPRECHT; HANLON; HEMACHUDHA, 2002). Os principais animais envolvidos
no ciclo terrestre sdo as raposas, 0s guaxinins, além de primatas ndo humanos, principalmente
0s saguis (Callithrix jacchus) (BRASIL, 2011).
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Figura 4 — Ciclos epidemioldgicos de transmissdo da raiva no Brasil
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1.5 Diagnostico

1.5.1 Diagnostico da raiva

O diagndstico definitivo da raiva, tanto em humanos quanto em animais, deve ser
realizado através de exames laboratoriais (WORLD HEALTH ORGANIZATION, 2013a), com
uso das técnicas de imunofluorescéncia direta, exames histopatoldgicos, isolamento ou prova
bioldgica com inoculacdo do virus em cérebros de camundongos ou células e PCR (BATISTA,;
FRANCO; ROEHE, 2007).

A técnica de imunofluorescéncia direta € um método rapido, sensivel e especifico,
baseada no exame microscopico de impressdes de fragmentos de tecidos nervosos tratados com
conjugado especifico e submetida a luz ultravioleta. O antigeno da particula viral reagindo com
0 conjugado e iluminado com luz ultravioleta (comprimento de onda de 260 nandmetros) emite
uma luz esverdeada fluorescente. A sensibilidade do exame depende da espécie animal, do
estado de autdlise da amostra, da qualidade dos reagentes e equipamentos, além da experiéncia
do profissional (BRASIL, 2008; LIMA et al., 2017).

Para a realizacdo da prova bioldgica ou inoculagdo em camundongos, o animal de
eleicdo é o camundongo albino suico, pois é considerado o mais sensivel ao virus da raiva. O
animal deve ser de boa procedéncia e apresentar bom estado sanitario, com idade e peso
adequados (BRASIL, 2008).
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Para a realizacdo do diagnostico laboratorial da raiva ante mortem em seres
humanos, o material de elei¢do sdo secrecdes e fluidos biologicos, como saliva, lagrima, liquido
espinhal, além de tecidos. O exame é recomendado quando o paciente se encontra hospitalizado
com a suspeita clinica da doenca. Para o diagnostico post mortem, o material de elei¢do € o
sistema nervoso de animais e seres humanos (WORLD HEALTH ORGANIZATION, 2013a).

Na impossibilidade da realizacdo do exame laboratorial, os profissionais
responsaveis podem fechar o diagnéstico como clinico-epidemiolégico, tendo como base o
historico das vitimas de possiveis contatos com animais transmissores por mordedura ou
arranhadura de céo, gato ou animal silvestre e, ainda, por lambedura de feridas recentes,
associado as manifestacfes clinicas, como dor, coceira no local da agressdo, dorméncia,
formigamento, seguidos por hiperexcitabilidade, hidrofobia, aplicado somente ao ser humano,

aerofobia, espasmos dos musculos da faringe (ZHANG et al., 2014).

1.6 Prevencao, tratamento e controle da raiva

1.6.1 Prevencao da raiva humana

A Organizacdo Mundial da Saude (OMS), a Organizacdo das Na¢des Unidas para
Agricultura e Alimentagdo (FAO), a Organizacdo Mundial de Satide Animal (OIE) e a Alianca
Global para o Controle da Raiva (GARC) firmaram parceria para a elaboracdo de um plano
estratégico global para “eliminar a raiva humana transmitida por caes até 2030”. O plano tem
como objetivo a integracédo das a¢des de prevencao, visando ao fortalecimento dos sistemas de
salde tanto humano quanto veterinarios, a fim de alcancar as populagdes mais carentes do
mundo, mediante capacitacdes de todos os paises para liderar e fortalecer os esforcos de
eliminacdo da raiva (WORLD HEALTH ORGANIZATION, 2018).

A eliminacdo da raiva requer a implementacdo de estratégias e o fortalecimento das
acOes em todos 0s setores da salde, estratégias essas com abordagem direcionada para “Uma
Saude” (MASIIRA et al., 2018). A atuacdo de forma integrada no controle da raiva e a troca de
informacdes auxiliam na organizacdo e no desenvolvimento de agdes nos casos de raiva em
animais, buscando melhores respostas em relagédo a prevencéo de casos humanos e ao blogueio
vacinal, se necessario, para impedir a disseminacdo do virus entres as diferentes espécies
(BRASIL, 2021).

A forma mais efetiva de prevencgdo da raiva humana é o tratamento individual de

pessoas expostas atraves da profilaxia antirrabica, um dos primeiros processos de imunizagédo
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na historia da medicina, descoberta ha mais de 100 anos e disponivel no Sistema Unico de
Saude (SUS). Entretanto, existem falhas na assisténcia e ainda morrem pessoas vitimas da
enfermidade, principalmente em regides com poucos recursos e onde a populacdo tem
dificuldade de acesso aos servicos de saude. Portanto, para uma maior eficacia das acdes de
prevencdo da doenca é necessaria uma maior atencéo por parte dos gestores e profissionais as
comunidades mais expostas ao risco de adoecer (WORLD HEALTH ORGANIZATION,
2013a).

Para reduzir a exposicdo das comunidades que vivem em areas de alto risco €
aconselhavel orientar a populacdo para ndo ter contato com animais silvestres e cdes vadios,
especialmente se eles oferecerem perigo ou apresentarem comportamento estranho. Ressaltar
também a importancia de ficar atento a locais com presenca de morcegos e possiveis contatos,
pois as agressdes por essas espécies sdo muito pequenas e podem passar despercebidas pelas
vitimas (GLOBAL ALLIANCE FOR RABIES CONTROL, 2015).

Para as pessoas com possibilidade de exposicdo ao virus da raiva, existe a vacina
para arealizacdo do esquema de profilaxia pré-exposicao e pos-exposi¢do. Essas pessoas devem
sempre seguir as recomendacdes de controle e producdo da OMS e o esquema de profilaxia
deve ser iniciado o mais rapido possivel. Ressalta-se que o sucesso do tratamento profilatico
vai depender do tempo transcorrido desde a exposicao até a procura do paciente pela assisténcia
(WORLD HEALTH ORGANIZATION, 2013a).

Em relacdo a prevencgdo da raiva em espécies selvagens, como saguis, guaxinins,
morcegos e canideos silvestres, em que haja comprovacdo de circulagdo do virus, sdo
imprescindiveis agdes de monitoramento de pessoas expostas e tratamento profilatico de todos
os possiveis envolvidos, avaliacdo das coberturas vacinais dos animais domésticos e educagao
em saude para a populagao (BOM; DA SILVA COSTA, 2020).

Além disso, as acBes educativas sobre a prevencdo da raiva transmitida por animais
silvestres para a populacdo em geral sdo uma estratégia importante no controle de casos, pois
ndo podemos fazer uso de a¢des que provoquem diminuicdo da densidade populacional das
espécies selvagens (KOTAIT et al., 2007), até porque sdao métodos considerados inaceitaveis
no contexto social e ecoldgico e, comprovadamente, é dito como ineficaz (ORGANIZACAO
PAN-AMERICANA DE SAUDE, 2014).
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1.6.2 Tratamento profilatico pré-exposi¢do e pos-exposicao e tratamento humano

Existem duas formas de imunizacdo contra a raiva para seres humanos: a pré-
exposicao e a pos-exposicao.

A profilaxia pré-exposi¢éo € indicada para todas as pessoas que se expdem ao risco
de se contaminar com o virus, como profissionais que trabalham em laboratérios de diagnostico
da raiva ou pesquisadores da area, bidlogos, veterinarios, tratadores de animais, pessoas que
manipulam morcegos, que trabalnam com animais selvagens em geral, viajantes que se
deslocam para areas consideradas de alto risco, criancas e adolescentes menores de 15 anos,
pois séo considerados 0s grupos mais expostos, com uma representacéo de 50% das exposi¢oes
em regides infectadas pela raiva canina (WORLD HEALTH ORGANIZATION, 2013b).

A vacina utilizada para a profilaxia da raiva humana é a de cultivo celular,
considerada eficaz, segura e praticamente isenta de riscos, com inducdo de memoria
imunolégica de longa duracdo, ressaltando-se a importancia da avaliacdo da titulacdo de
anticorpos do paciente ap6s a terceira dose, que deve ser igual ou superior a 0,5 Ul/ml. Caso
ndo seja adequada, deve-se aplicar uma dose de reforco em pacientes que se expdem ao risco
continuo (WORLD HEALTH ORGANIZATION, 2013b).

A profilaxia pds-exposicao € indicada para todas as pessoas agredidas por animais
que possivelmente possam transmitir a raiva, conforme Esquema de Profilaxia Humana com
Vacina de Cultivo Celular (Anexo A). A primeira recomendacdo apds qualquer exposicao é
lavar imediatamente a ferida com agua e sabdo, e procurar orientacdo médica para ser analisada
a necessidade de uso de vacina ou soro-vacinacao. O inicio do tratamento deve ser o mais
precocemente possivel ou enquanto o paciente ndo apresentar os sintomas. No caso da procura
tardia, o paciente deve ser avaliado e tratado como se a agressdo tivesse acontecido
recentemente, pois o periodo de incubacdo da doenca é longo (WORLD HEALTH
ORGANIZATION, 2013a). Diante da letalidade da doenca, a profilaxia pos-exposicdo é de
extrema importancia (FERRAZ et al., 2013).

Com tudo isso, o Brasil ainda vem enfrentando desafios na vigilancia da raiva, em
virtude de atrasos nas entregas dos imunobiolégicos desde 2016, quando foi priorizado pelos
estados apenas o tratamento pos-exposicao, resultando na diminuicdo dos tratamentos de pré-
exposicdo. Com a regularizacdo do abastecimento da vacina no Brasil a partir de 2017, a
Secretaria de Vigilanciaem Saude (SVS) sentiu a necessidade de rever as orientagdes referentes
ao esquema de vacinagdo antirrabica humana pds-exposicao e, tendo como base evidéncias

cientificas, resolveu alterar o esquema de tratamento pds-exposi¢do com o uso de cinco doses



32

de vacina para quatro doses, conforme a Nota Informativa n° 26-SEI/2017-
CGPNI/DEVIT/SVS/MS, de 17 de julho de 2017 (BRASIL, 2021).

Para que o0s imunobiologicos atendam a demanda necessaria e sejam
disponibilizados em tempo oportuno, € necessario que o0s paises se organizem de forma mais
criteriosa com os laboratorios fabricantes, além de implementarem programas nacionais de
eliminacdo da raiva, levando em consideracdo as regibes de maior risco, abastecimento da
demanda de imunobiologicos, de forma que sejam supridas as necessidades e alcancados 0s
objetivos dos programas na eliminacdo global da raiva canina e, consequentemente, mais
mortes de seres humanos com transmisséo por cdes (IVES; DIEUZY-LABAYE; ABELA-
RIDDER, 2019).

Levando em consideracdo as dificuldades elencadas, alguns fatores devem ser
analisados com mais critério antes da indicacdo da profilaxia, como: natureza do contato ou
lesdo; se tem circulacdo do virus da raiva na regido onde ocorreu o contato ou de onde o animal
procedeu; disponibilidade do animal para exame laboratorial ou de observacgao; espécie animal;
estado clinico do animal agressor; historico vacinal do animal, tipo e tempo de vacina utilizada.
Lembrando que, mesmo que o animal tenha sido vacinado e se tiver indica¢do do uso de vacina,
0 paciente deve ser atendido com a maior brevidade possivel, pois o animal pode ter sido
vacinado e seu sistema imune néo ter respondido com producdo de anticorpos considerados
suficientes para a sua prote¢do (WORLD HEALTH ORGANIZATION, 2013a).

A observacdo do animal envolvido na agressdo, restrito a cdes e gatos, € 0
acompanhamento da avaliacdo criteriosa da situacdo epidemioldgica local sdo fatores
importantes que devem ser levados em consideracdo durante a avaliagdo clinica do paciente,
pois podem reduzir o nimero de doses de imunobioldgicos, muitas vezes prescritas pelos
profissionais sem a devida necessidade, evitando, assim, o desperdicio de recursos publicos.
Portanto, é fundamental que os profissionais envolvidos na prescricdo da profilaxia sigam as
recomendacdes das normas técnicas do Ministério da Saude e atuem de forma integrada para
instituir o tratamento antirrabico pds-exposicdo com critério e seguranca (CAVALCANTE;
FLORENCIO; ALENCAR, 2017).

No periodo de 2007 a 2017, 84% das mais de cinco milhGes de notifica¢bes de
atendimento profilatico antirrdbico humano pos-exposi¢do ocorreram devido a agressdes por
cdes e apenas 0,67% dessas agressdes foram por morcegos. Considerando a situagédo
epidemioldgica da raiva no Brasil, principalmente em relacdo a raiva humana, é importante

ressaltar a necessidade da avaliagdo do animal agressor e da orientagdo por parte dos
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profissionais na observacdo dos animais, cdes e gatos, como medida de vigilancia, antes da
indicacdo de vacina/soro + vacina como medida profilatica imediata (BRASIL, 2021).

Caso o0 animal agressor seja procedente de regido sem historico de raiva e haja
indicacdo de esquema preventivo, pode-se aguardar o resultado do exame do animal envolvido
na agressao por até, no maximo, 48 horas. Se o animal agressor for cdo ou gato e estiver
disponivel para observacdo, ele deve ser mantido preso por 10 dias, de preferéncia sob a
supervisdo de um médico veterinario para avaliar o estado de salde do animal. Se ele
permanecer sadio, ndo desaparecer ou morrer, 0 esquema pode ser suspenso (WORLD
HEALTH ORGANIZATION, 2013a).

No caso de seres humanos expostos a espécies silvestres, incluindo morcegos, a
profilaxia deve ser iniciada imediatamente. Se possivel, coletar o animal e enviar para o
laboratério para ser examinado imediatamente. E importante que o cartio de profilaxia pos-
exposicdo seja preenchido e entregue ao paciente (WORLD HEALTH ORGANIZATION,
2013a).

Apesar da existéncia do esquema de pré-exposicao e pds-exposicdo para a raiva, foi
desenvolvido o Protocolo de Milwaukee (PM) (usado em pacientes com confirmacdo da
doenga). Com registros 18 casos de cura da doenca no mundo, entre as 93 tentativas do uso do
protocolo. Os paises com maior nimero de sobreviventes foram a India, com cinco casos, 0s
Estados Unidos, com trés, e o Brasil, com dois casos (WILLOUGHBY, 2018).

Os dois casos que ocorreram no Brasil foram: um, em 2008, na cidade de Floresta,
PE, e 0 outro na cidade de Barcelos, AM, em 2017. As vitimas foram agredidas por morcegos
hematdfagos Desmodus rotundus (BRASIL, 2021), espécies responsaveis por 24% das
agressdes aos pacientes que conseguiram sobreviver a doenca em outros paises. De acordo com
Willoughby (2018), as maiores dificuldades encontradas no uso do protocolo séo a logistica de
diagnostico da doenca nos pacientes e o fornecimento dos medicamentos especificos para o

tratamento.

1.6.3 Controle da raiva

Levando em consideracgéo os fatores sociais, culturais e econdmicos de cada regiéo,
0s elementos basicos para se obter eficacia no controle da raiva em animais domésticos sdo a
vigilancia epidemioldgica, a vacinacdo em massa e o controle de reservatorios, principalmente

de cdes e gatos, que vém mostrando reducdo dos casos de raiva nessas espécies e,
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consequentemente, a transmissdo do virus para os humanos (BATISTA; FRANCO; ROEHE,
2007; LIMA et al., 2017; WORLD HEALTH ORGANIZATION, 2013a).

As acOes de controle da raiva no Brasil sdo de responsabilidade do Ministério da
Salde e da Agricultura, Pecuaria e Abastecimento. Ambos desenvolvem ac6es de vigilancia e
compartilham informagdes referentes a casos de raiva em animais de interesse para a saude
publica, como cdes, gatos e animais silvestres, incluindo os casos de raiva em morcegos
hematofagos ou ndo hematdfagos e entre animais de producdo como bovinos, equinos e outros
(BRASIL, 2021).

O controle da raiva em morcegos hematé6fagos é feito atraves da aplicacdo de uma
pasta contendo substancia anticoagulante nos animais capturados, seguida de sua soltura para
posterior disseminacdo do produto para os demais animais da colénia (LIMA et al., 2017). Nos
morcegos ndo hematofagos, o controle é feito através da vigilancia passiva, pelo envio de
amostras de animais encontrados mortos ou vivos, em horarios e locais ndo habituais (DA
SILVA et al., 2021).

Assim, a educacdo continuada sobre como proceder diante de agressdes por animais
que oferecem risco de transmissdo da raiva para a populacéo, realizada permanentemente pelos
profissionais de salde, conduzira melhor o atendimento a pessoas potencialmente sob risco e
facilitara o fluxo de controle epidemiolédgico da raiva, pois a populacdo serd devidamente
esclarecida quanto a relevancia da guarda responsavel dos seus animais de estimacdo e
orientada sobre como proceder nos casos de agressdes por mamiferos (CAVALCANTE et al.,
2016).

Uma outra estratégia de controle da raiva em animais silvestres terrestres € a
vacinacdo com uso de isca oral, a exemplo de 24 paises que implantaram esse programa e
conseguiram eliminar a raiva em raposas nas Ultimas trés décadas em vérias areas da Europa
Ocidental e Central (FREULING et al., 2013). Com a finalidade de evitar a reincidéncia da
raiva canina, os Estados Unidos utilizam a vacina em guaxinim (P. lotor), coiotes e raposas
cinzas (Urocyon cinereoargentus) (BLANTON et al., 2011; SIDWA et al., 2005; SLATE et
al., 2009).

Diferente dos paises citados, o Brasil ndo faz uso da vacinacdo oral para o controle
da raiva em animais silvestres, pois nao possui licenca para a importagdo do imunobiologico
devido as vacinas serem atenuadas e recombinantes (BRASIL, 2021; CORDEIRO et al., 2016).
Entretanto, um estudo realizado por Andrade et al. (1999), com uso de vacinas produzidas em
culturas de células NIL-2 e utilizadas em saguis Callithix jachus, produziu bons resultados no

tocante a producéo de anticorpos por parte dos animais utilizados, mas, devido a forma de
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aplicacdo do imunobioldgico ser pela via subcutanea, a utilizagdo se torna inviavel em animais
de vida livre.

Portanto, em areas onde ocorre a circulacdo do virus em espeécies silvestres,
principalmente em raposas, é de extrema necessidade que todos 0s cées e gatos sejam
imunizados, uma vez que esses animais sdo de grande relevancia epidemioldgica na transmisséo
da doenca para os humanos (GLOBAL ALLIANCE FOR RABIES CONTROL, 2015).

Para tanto, faz-se necessaria a intensificacdo das agdes de vigilancia passiva nessas
especies de forma continua, pelo monitoramento viral de carcacas de animais encontrados
mortos em estradas e rodovias, e a realizacdo de a¢fes de educacdo em saude, cursos sobre
manejo e vigilancia da raiva em animais silvestres (BRASIL, 2021; CORDEIRO et al., 2016).

Portanto, as acOes e a vigilancia da raiva devem ser acompanhadas de informacdes
contidas em plataformas on-line para o armazenamento de dados existentes no Brasil que
possam ser analisados de forma a facilitar a comunicacdo entre as vigilancias e favorecer uma
melhor estimativa de riscos e desenvolvimento de a¢BGes de controle e maior eficacia da
vigilancia da doenca (BLANTON et al., 2006; REES et al., 2011).

Dessa forma, o uso de dados das plataformas existentes podera auxiliar na
identificacdo de areas de maior risco, nas quais as acdes de vigilancia ndo sdo eficientes no
controle da raiva e de outras enfermidades transmitidas por animais silvestres, para que 0s
profissionais possam fortalecer a vigilancia (GERARDO-GIORDA et al., 2013). Para tanto, a
Fundacdo Oswaldo Cruz criou, em 2014, o Sistema de Informacdo em Saude Silvestre (SISS-
Geo), tendo como principal objetivo a disponibilidade de informac6es das doencas que circulam
em animais silvestres bem antes de acometer os seres humanos. O sistema é capaz de prever
situacOes emergenciais de doencas ligadas ao ambiente. O sucesso do sistema de informacao
depende dos registros feitos pelos usuarios e técnicos da area, como proximidade geografica e
temporal, tipos de animais observados, caracteristicas do ambiente e condicGes fisicas do
animal. Por meio de métodos de aprendizagem de maquina, o SISS-Geo buscara relacGes entre
as caracteristicas dos registros e suas gravidades (SISTEMA DE INFORMACAO EM SAUDE
SILVESTRE, 2014).

Além disso, a aplicacdo da tipificacdo antigénica e genética na vigilancia da raiva,
na América Latina e no Caribe, é importante e essencial para melhorar as a¢des dos programas
de controle da doenca. Com o conhecimento de fontes de novos focos de raiva canina e a
identificacdo das espécies silvestres que mantém os ciclos silvestres de transmissdo da raiva €
possivel um melhor aproveitamento dos recursos na salde publica (BRASIL, 2008;
FAVORETTO et al., 2002).
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1.7 Situacao epidemiolodgica da raiva
1.7.1 Epidemiologia da raiva no mundo

Estima-se que ainda morrem entre 60 e 70 mil pessoas vitimas da raiva no mundo
e a maioria (cerca de 95%) dessas mortes ocorre em paises da Africa e da Asia, continentes que
enfrentam grandes desafios e possuem maior risco de mortalidade humana (Figura 5) (KANDA

etal., 2021; WORLD HEALTH ORGANIZATION, 2020).

Figura 5 — Distribui¢@o dos niveis de risco do ser humano contrair raiva no mundo em 2013
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Fonte: extraido e adaptado de World Health Organization (2013b).

A raiva é uma zoonose de carater endémico em quase todo 0 mundo, com excecao
das ilhas da Australia e da Antartica, que nunca relataram nenhum caso humano mediado por
cdo (ACHARYA et al., 2020). Apesar de sua relevancia para a satde publica, causando grande
impacto nos paises desenvolvidos e subdesenvolvidos, ainda é uma doenca negligenciada
(ACHARYA et al., 2020).

Os cdes domésticos respondem por 99% dos casos registrados no mundo (KANDA
et al., 2021; WORLD HEALTH ORGANIZATION, 2020). As criancas sao as vitimas mais
vulneraveis devido a maior proximidade com essa espécie (ORGANIZACAO PAN-
AMERICANA DE SAUDE, 2021). Os paises europeus e da América do Norte e do Sul s&o

considerados livres da raiva humana transmitida por variantes 1 e 2. (ACHARYA et al., 2020).
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Devido provavelmente ao compromisso das autoridades sanitarias dos paises, & dedicacdo
técnica dos agentes de salde, a conscientizagdo da populacéo e a coordenagdo do Programa
Regional de Eliminagdo da OPAS/OMS” (ORGANIZACAO PAN-AMERICANA DE
SAUDE, 2021).

A raiva afeta principalmente as comunidades com maior dificuldade de acesso ao
sistema de salde. A maioria dos casos humanos com transmissdo por cdes acomete as
populacdes de maior vulnerabilidade que vivem em condi¢bes de precariedade e onde a
cobertura vacinal canina é considerada baixa (WORLD HEALTH ORGANIZATION, 2021),
além da insuficiéncia de imunobioldgicos para intervencgdes preventivas como a profilaxia pré-
exposicdo e pos-exposicao dos humanos (BENITEZ et al., 2008; HEUKELBACH, 2020;
RUIZ; CHAVEZ, 2010).

Vale ressaltar que a América Latina conseguiu controlar a raiva humana transmitida por
cdo de forma significativa, com registros de 300 casos humanos em 1983 e apenas dois em
2020. Entretanto, os animais selvagens vém ganhando destaque na transmissdo do virus para o
homem, em especial 0 morcego hematdfago (D. rotundus), atualmente o principal responsavel
pelos casos da raiva humana nas Américas (ORGANIZACAO PAN-AMERICANA DE
SAUDE, 2021).

Nos paises com maior desenvolvimento, os animais domésticos respondem pela
transmissao de apenas 10% dos casos, € 0s demais casos sdo transmitidos por espécies
selvagens, como guaxinins, raposas, gambas e morcegos (KOURY; WARRINGTON, 2021).
Ressaltando que a regido das Américas detém de ferramentas e conhecimentos necessarios para
a eliminacdo da raiva medida por caes e que as estratégias de controle foram iniciadas desde
1983, através de cooperacdo técnica da OPAS, responsavel pela coordenagdo do programa
regional para a eliminacdo da raiva, bem como o funcionamento do sistema regional de
vigilancia epidemioldgica da raiva (ORGANIZACAO PAN-AMERICANA DE SAUDE,
2021). .

A Figura 6 representa 0s nove casos de raiva humana registrados nas américas em 2021,
sendo cinco mediados por cdes, quatro na Bolivia e um em cuba (cor laranja) e os demais foram,
dois por gato: (um na Argentina e outro na Colémbia), um por canideo silvestre no Brasil e um
por morcego hematéfago nos Estados Unidos (cor azul). (ORGANIZAGCAO PAN-
AMERICANA DE SAUDE, 2021).
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Figura 6 — Distribuicdo dos casos de raiva humana nas Américas em 2021

United States i

Fonte: Rabies - PAHO/WHO | Pan American Health Organization, 2022. Adaptada pelo autor.
1.7.2 Epidemiologia da raiva no Brasil

Devido a implementacéo das a¢6es de vigilancia e controle da raiva em cées e gatos
no Brasil, nos ultimos 30 anos, houve uma reducdo significativa dos casos da raiva humana
com transmissdo por animais domésticos (BRASIL, 2021). No entanto, algumas regides do pais
ainda apresentam desafios significativos para as estratégias locais e nacionais de melhoria dos
programas de controle dessa doenca (ORGANIZACAO PAN-AMERICANA DE SAUDE,
2014).

Até 2003 os cdes domeésticos foram responsaveis pela maior taxa de letalidade por
raiva humana no Brasil. A partir de 2004, os morcegos hematdfagos Desmodus rotundus
tomaram a posic¢éo de destaque na transmissao da raiva humana, devido a dois surtos registrados
no Pard e Maranhdo em 2004 e 2006. Em 2008, ndo houve nenhum caso com transmissao por
cdo. E 2014 foi o unico ano sem registro da raiva humana nesse intervalo (BRASIL, 2021). A

taxa de mortalidade da raiva humana no Brasil encontra-se descrita na (Figura 7).



Figura 7 — Grafico da taxa de mortalidade da raiva humana de acordo com a
espécie agressora no Brasil (1986-2020)
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Fonte: Brasil (2021).

Apesar da reducdo dos registros de casos humanos no Brasil, no periodo de 2010 a

39

2020, foram registrados 39 casos da doenca, sendo 20 (51%) transmitidos por morcegos, nove

(23,1%) por cdes, quatro por macacos (10,3%), quatro por gatos (10,3%), um (2,6%) por

canideo silvestre e um (2,6%) ndo teve o animal envolvido identificado. Do total de casos da

raiva humana do pais, a regido Nordeste respondeu por 20,3% e o estado do Ceara por 6% dos

casos (BRASIL, 2021) (Tabela 1).

Tabela 1 — Distribuicao dos casos da raiva humana de acordo com a espécie agressora no

Brasil (2010-2020)

Espécie
transmissora

2010 | 2011 2012 2013 2014 2015 | 2016 | 2017 | 2018 | 2019 | 2020 Total

Céo 1 2 2 3 0 1 0 0 0 0 0 9
Gato 0 0 0 0 0 1 1 1 0 1 0 4
Morcego 1 0 1 0 0 0 1 5) 11 0 1 20
Raposa 0 0 0 0 0 0 0 0 0 0 1 1
Macaco 1 0 1 2 0 0 0 0 0 0 0 4
Ignorado 0 0 1 0 0 0 0 0 0 0 0 1
Total 3 2 5 5 0 2 2 6 11 1 2 39

Fonte: Brasil (2021), adaptada pelo autor.

Com a mudanca no perfil epidemiologico da raiva humana no Brasil devido ao

aumento de casos com transmiss&@o por animais silvestres, percebe-se que a raiva silvestre surge

como um novo cendrio e grande desafio para a vigilancia epidemiolégica no pais (WADA;

ROCHA; MAIA-ELKHOURY, 2011).
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Existem cinco diferentes variantes virais que respondem pela transmissdo da
doenca para 0 homem no Brasil: uma representada pela espécie canina e as demais foram
identificadas nos animais silvestres, como morcego hematéfago (Desmodus rotundus), sagui
(Callithrix jacchus) e raposa (C. thous) (BRASIL, 2015a, 2015b; FAVORETTO; MATOS;
MATOQOS, 2013).

Em 2016 e 2017, dos oito casos notificados no Brasil, dois foram transmitidos por
felino infectado com a variante 3 de morcegos hematdfagos Desmodus rotundus, um em Boa
Vista, RR, e 0 outro em Pernambuco, com transmissdo (morcego-gato-homem), demonstrando
a importancia dos animais domésticos como transmissores secundarios da raiva (“spillover’)
(BRASIL, 2021).

A transmissdo secundaria do virus da raiva evidencia a interacdo do virus entre as
espécies silvestres e domésticas e requer uma maior atencdo por parte da vigilancia no ciclo
silvestre da doenga (ROCHA et al., 2018). Desde 2016 os casos de raiva em cées e gatos tém
sido identificados como variante do tipo 3 de morcegos hematdfagos Desmodus rotundus e da
variante compativel com canideos silvestres (BRASIL, 2021).

Vaérios fatores podem ser atribuidos ao aumento dos casos da raiva humana com
transmissdo por animais silvestres no Brasil, como a comercializacdo e criagdo de animais
silvestres em cativeiro, atrelados ao aumento do turismo regional, em particular nas regides
costeiras. Essa situacao requer estudos epidemioldgicos e ambientais para entender melhor a
dindmica local de transmissdo da doenca e identificar oportunidades ideais para prevencao e
controle dessa infeccdo fatal (KOTAIT et al., 2018).

O conhecimento da populacdo sobre o ciclo de transmissdo da doenca também é
um fator importante na prevengdo de casos. No estado do Amazonas, foram aplicados 371
questionarios com a populacdo e 22% dos entrevistados relataram ter sido agredidos por
morcegos, apenas 25,4% reconheceram o morcego como transmissor da doenca e 18,8%
disseram nunca ter ouvido falar sobre a raiva. Os resultados indicam a necessidade do
fortalecimento das a¢des educativas para melhorar o conhecimento da populacao sobre a doenca
e sobre o risco de agressdes por morcegos, a forma de transmissao e de prevencdo da raiva
(ANDRADE et al., 2018).

A situacdo da raiva animal no Brasil se mostra preocupante devido a elevada
positividade do virus em varias espécies de mamiferos. Num periodo de dois anos (2015 a 2017)
foram notificados 2.100 animais positivos para a raiva. Entre esses, 0s bovinos se destacaram
com 1.012 casos, seguidos dos morcegos ndo hematéfagos, com 391, e os equinos, com 119

(BRASIL, 2021). O nimero elevado de casos de raiva em bovinos evidenciou a importancia do
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morcego hematdfago como mantenedor do virus da raiva no ciclo rural. Os resultados

apresentados sdo Uteis para o planejamento da vigilancia da raiva no pais (ROCHA et al., 2017).

1.7.3 Epidemiologia da raiva no Ceara

A raiva ainda é considerada endémica no Ceara. No periodo de 1990 a 2021, houve
0 registro de 46 casos humanos, sendo 29 (63%) transmitidos por cdes, destes, 15 (51,8%)
ocorridos na capital Fortaleza, seguidos de 12 (26%) por sagui Callithrix jacchus, quatro (8,7%)
por morcegos hemat6fagos e um (2,2%) por guaxinim Procyon cancrivorus distribuidos nos
municipios. A série historica apresenta o cdo como principal transmissor da doenca no estado
até o ano de 2003 (DUARTE et al., 2017a).

A partir de 2003, o estado implementou as campanhas de vacinacéo antirrabica e
0S casos com transmissdo por cdo tiveram uma reducdo significativa. Entretanto, os animais
silvestres vém ganhando destaque na transmissdo do virus para o0 homem, com ocorréncia de
casos de forma esporadica. Entre 1990 e 2012, foram registrados casos da raiva humana no
Ceara anualmente, com excecdo dos anos de 2006 e 2007, que ndo houve nenhum caso
(DUARTE et al., 2016a). O ultimo registro aconteceu em outubro de 2016 no municipio de
Iracema, com transmissdo por morcego hemat6fago (Desmodus rotundus) (DUARTE et al.,
2017h).

Os morcegos sao responsaveis por 0,6% das agressdes a seres humanos em 92%
dos municipios do estado do Ceara, sendo a maior parte das exposi¢cdes em areas urbanas
(DUARTE et al., 2018). Entretanto, a maioria dos casos humanos registrados a partir de 2005
(80%) foram transmitidos por saguis Callithrix jacchus, devido a procura tardia por assisténcia
médica por parte da populacdo ap0ds agressao, evidenciando a desinformacédo das pessoas sobre
0 risco de contrair a doenca por espécies silvestres no estado (DUARTE et al., 2016a).

Desde 2008, o estado do Ceard vem implementando e fortalecendo as acbes de
vigilancia da raiva em animais selvagens, de forma passiva, especificamente dos canideos
silvestres, revelando aumento de positividade do virus nesses animais. Estudos realizados no
periodo de 2003 a 2016 apresentaram essas espécies como o principal reservatério silvestre
para o virus da raiva no Ceard. Tal fato constitui uma ameaca ao controle da enfermidade no
estado (CORDEIRO et al., 2016; DUARTE et al., 2016b; LIMA et al., 2018).

Apesar da presente circulacdo do virus da raiva nessas espécies, ndo existe nenhum
caso humano com envolvimento direto de canideos silvestres no estado (CORDEIRO et al.,

2016; DUARTE et al., 2016b). Os virus identificados no estado estdo relacionados com as
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variantes mantidas por cées, morcegos e outros animais silvestres, sendo a maioria associada
aos casos de raiva em humanos (FAVORETTO et al.,, 2006). Os saguis C. jacchus s&o
considerados importantes reservatorios do virus da raiva no Ceard, devido a identificacdo da
variante viral mantida e transmitida por essas populacdes ter sido descoberta no estado, na
década de 90 (FAVORETTO et al., 2001).

Com a mudanca do perfil epidemioldgico, o virus passou a circular entre as espécies
silvestres como morcegos, saguis e canideos em todas as regides do estado (DUARTE et al.,
2016a; LIMA et al., 2016; PEIXOTO et al., 2016), aumentando o risco de transmissdo do virus
para humanos, seja diretamente, seja de forma secundéria, e indicando urgentemente a
necessidade de implantagcdo de atividades educativas de rotina e de manejo ambiental nos
programas de controle da raiva, bem como mais investimento em técnicas de diagndsticos
(DUARTE et al., 2016a; FRANCO et al., 2016). Isso tudo somado as a¢cdes de monitoramento
epidemiolégico de forma continua do virus em espécies silvestres, para uma melhor
compreensdo das variantes circulantes no estado, um melhor desempenho das acbes de
vigilancia e estimulo dos 6rgdos competentes na implantacdo da vacinagédo oral para os animais
silvestres terrestres, visando especialmente a preservacdo das espécies e ao risco de transmissédo
do virus para os humanos, além de educacdo dos profissionais de saude, e a coleta sistematica
de dados em &reas endémicas.

Levando em consideracdo 0 risco que esses animais representam na cadeia de
transmissdo da doenca para os seres humanos e animais de estimacio (SOARES JUNIOR et
al., 2018), desde 2008, o estado realiza as a¢bes de vigilancia e controle da doenca de forma
integrada, dando énfase as a¢bes educativas sobre a doenca e a sensibilizacdo da populacdo para
inibir a criagdo ilegal de animais silvestres em cativeiro realizadas em parceria com o Instituto
Brasileiro do Meio Ambiente e dos Recursos Naturais Renovaveis (Ibama) e as Coordenadorias
Regionais de Educacdo (CREDs) (DUARTE et al., 2016a). Além de sensibilizar a populacao
sobre a importancia da vacinagdo de cdes e gatos e o fortalecimento da vigilancia das pessoas
expostas, a fim de evitar novos casos humanos (LIMA et al., 2016).

Com a implementacdo da vigilancia da raiva em animais silvestres partir de 2008,
surgiram resultados satisfatorios, com alcance de cinco anos sem casos da raiva humana,
considerado o maior intervalo sem ocorréncia da doenca em humanos na histdria do Ceara.
Nota-se, portanto, um novo cendrio epidemiologico da raiva humana no estado (DUARTE et
al., 2016a).
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1.8 Justificativa e relevancia

Embora a raiva mantida e transmitida por cées esteja controlada por meio das
campanhas de vacinacdo, ainda surgem novos casos humanos com transmissao por espécies
silvestres tanto no Ceara quanto no Brasil. A enfermidade ainda representa grande ameaca e
desafio para os profissionais e gestores de salde.

Sdo varios os exemplos da necessidade de realizacdo de estudos sistematicos e de
vigilancia constante da doenca voltadas para a fauna silvestre e a importancia da caracterizagdo
clinica dos casos humanos, tais como: a diversidade de reservatdrios silvestres com frequentes
registros de positividade para o virus da raiva no estado, a ndo existéncia de vacina no Brasil
para imunizar os animais selvagens e 0 aumento dos registros de agressdes a seres humanos por
animais silvestres. Os dados disponiveis sdo escassos, refor¢cando a necessidade de se adquirir
mais conhecimento sobre a epidemiologia da doenga e subsidiar profissionais de saude que
atuam na vigilancia.

Este estudo também se justifica pela necessidade de um melhor conhecimento sobre
a dinamica de transmissdo do virus da raiva no estado, a fim de gerar informacdes para
direcionar a implementacéo de politicas publicas de aperfeicoamento do programa de controle
e prevencdo da doenca no Ceara.

A realizacdo do estudo sobre raiva no Cearé dara suporte com informacdes Uteis
acerca da doenca e os resultados esperados irdo colaborar e fortalecer o programa com
assisténcia de qualidade ao paciente e no direcionamento de acGes mais efetivas de controle da
raiva, evitando, dessa forma, o surgimento de novos casos e 6bitos humanos. Portanto, o estudo
é de grande relevancia devido a alta letalidade da doenca, tanto para humanos quanto para 0s

animais, apresentando-se de forma endémica nos municipios do estado.
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2 OBJETIVOS

2.1 Objetivo geral

Caracterizar a dinamica de transmissdo do virus da raiva, a efetividade operacional
das acGes de vigilancia no estado do Ceara e o conhecimento da populacdo sobre a doenga no
periodo de 1970 a 2020.

2.2 Objetivos especificos

1) Descrever a epidemiologia da raiva humana no estado do Cearé entre 1970 e 2019;

2) Caracterizar as a¢des de vigilancia da raiva em morcegos no estado do Ceara (Nordeste do
Brasil) ap6s a implantacdo do programa de vigilancia passiva;

3) Descrever os aspectos clinicos da raiva humana no estado do Ceara, Brasil;

4) Descrever a integragdo da vigilancia da raiva humana e medidas preventivas no estado do
Cearg;

5) Descrever os conhecimentos, as atitudes e as praticas das pessoas que mantém contato com

mamiferos silvestres com potencial risco de transmissao para a raiva no estado do Ceara.
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3 MATERIAL E METODOS

3.1 Tipo, local de estudo e aspectos éticos

O referido estudo realizou investigagdo epidemioldgica e clinica da raiva humana
de forma aprofundada, com abordagem de carater descritivo, com observacao da variagdo do
tempo e espaco, dividido em cinco etapas, sendo os subestudos 1, 2 e 3 realizados através de
abordagens metodoldgicas quantitativas, com uso de dados secundarios, e 0s subestudos 4 e 5

com abordagem qualitativa e quantitativa e uso de dados primarios (etapa 5) e secundéarios
(etapa 4). A metodologia desenvolvida encontra-se detalhada nos cinco artigos

3.2 Area do estudo

O estudo foi realizado no estado do Ceara, situado na regido Nordeste do Brasil
gue atualmente é composto por 184 municipios. Tem como limites o Oceano Atlantico ao norte
0 estado do Piaui a oeste, os estados do Rio Grande do Norte e Paraiba a leste e o estado de
Pernambuco ao sul. Prevalece a vegetacao de restinga e salinas na regido litoranea e a caatinga
em quase todo o restante do territorio. O clima na maior parte do estado é tropical semiarido

com temperaturas, entre 26° C e 28° C, com méaxima de 40° C (IBGE, 2017). A Figura 8
apresenta 0 mapa do estado do Ceara e 0s seus respectivos municipios

Figura 8 — Mapa do estado do Cear4, Brasil
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3.3 Aspectos éticos

A etapa 1 do estudo foi realizada com dados secundarios e ndo foi necessaria a
aprovacao do CEP. As etapas 2, 3, 4 e 5 foram realizadas com base nos principios da Resolucéo
n° 466/2012 do Conselho Nacional de Salude (autonomia, ndo maleficéncia, beneficéncia,
justica e equidade). O estudo foi submetido a Plataforma Brasil (Apéndice A) e aprovado por
trés comités de ética em pesquisa (CEP): CEP da Universidade Federal do Ceard, mediante
Certificado de Apresentacéo para Apreciacdo Etica (CAAE), n° 13466719.6.0000.5054, em 30
de maio de 2019 (Apéndice H); CEP da Secretaria da Saude de Estado do Ceard, CAAE n°
13466719.6.3001.5051, em 11 de julho de 2019 (Apéndice 1); e CEP do HSJDI, CAAE n°
13466719.6.3002.5044, em 3 de julho de 2019 (Apéndice L).

Foram considerados os principios de bioética obrigatorios com investigacdo de
cunho cientifico com participantes humanos, e durante as entrevistas (subestudo 5) foi
apresentado aos participantes o Termo de Consentimento Livre e Esclarecido, abrangendo
esclarecimentos acerca da natureza da pesquisa, voluntariedade da participacdo e garantia do
sigilo concernente as informac@es coletadas (AGUIAR et al., 2012) (Anexo D).

Os dados secundarios estdo acessiveis ao publico pelo Sinan. Na parte em que
houve envolvimento de humanos foi mantido o sigilo das informagdes relacionadas a
identificacdo. A integridade e a privacidade das informacdes de todas as pessoas envolvidas
foram rigorosamente respeitadas por todos os pesquisadores e demais profissionais envolvidos
nas etapas da pesquisa. Os dados foram utilizados somente para fins desta pesquisa.

A parte que envolveu os animais foi respaldada em parametros legais de acordo
com os padrdes éticos cientificos, com o emprego dos resultados das amostras animais
processadas pelos laboratorios de diagnodstico laboratorial da raiva durante a rotina de
monitoramento e controle do programa da raiva do estado do Ceara.

Os resultados desta pesquisa — favoraveis ou ndao — foram consolidados e utilizados
para fomentar politicas e acdes de controle da raiva no estado. Além disso, durante as atividades
de pesquisa, foram divulgados os resultados por meio de semindrios, apresentagdes em

congressos € publicacdes técnico-cientificas.
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4 RESULTADOS

Os resultados apresentados nesta tese serdo dispostos sob a forma de producdes

cientificas em cinco artigos a seguir.

Subestudo 1: Qualis — B2

DUARTE, N. F. H.; PIRES NETO, R. J.; VIANA, V. F.; FEIJAQ, L. X.; ABREU, K. G.;
ARAUJO MELO, I. M. L.; ALENCAR, C. H.; HEUKELBACH, J. Epidemiologia da raiva
humana no estado do Ceard, Brasil, 1970-2019. Epidemiol. Serv. Saude, Brasilia, DF,
€2020354, 2021.

Subestudo 2: Qualis — A2

DUARTE, N. F. H.; ALENCAR, C. H.; DE SOUSA CAVALCANTE, K. K.; CORREIA, F.
G. S.; ROMIJN, P. C.; ARAUJO, D. B.; FAVORETTO, S. R.; HEUKELBACH, J. Increased
detection of rabies virus in bats in Ceara State (Northeast Brazil) after implementation of a
passive surveillance program. Zoonoses Publ. Health, Medford, v. 67, p. 186-192, 2020.

Subestudo 3: Qualis — B1

DUARTE, N. F. H.; PIRES NETO, R. J.; VIANA, V. F.: DUARTE, B. H.; FEIJAO, L. X.;
ALENCAR, C. H.; HEUKELBACH, J. Clinical aspects of human rabies in the state of Ceara3,
Brazil: an overview of 63 cases. Rev. Soc. Bras. Med. Trop., Uberaba, v. 54, 01042021,
2021.

Subestudo 4:

DUARTE, N. F. H.; ALENCAR, C. H.: PIRES NETO, R. J.; MORENO, J. O.; ARAUJO
MELO, I. M. L.; DUARTE B. H.; HEUKELBACH, J. Integration of Human Rabies
Surveillance and Preventive Measures in the State of Ceara, Northeast Brazil. One Health
Implement Res., Alhambra, v. 1, p. 17-30, 2021.

Subestudo 5: Qualis — B3

DUARTE, N. F. H.; LIMA BARBOSA, P. P.; ARAUJO, D. B.; ROMUIN, P. C.; VIANA, V.
F.; NERES, R. W. P.; VARELA, R. H.; OLIVEIRA, W. F.; MEDEIRQOS, P. H.; ALENCAR,
C. H.; HEUKELBACH, J. Knowledge, attitudes and practices regarding sylvatic rabies
among high-risk households in Ceara State, Brazil. Trop. Med. Inf. Dis., Basel, v. 6, p. 1-16,
2021.
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4.1 Artigo 1 — “Epidemiologia da raiva humana no estado do Ceara, Brasil, 1970-2019”

-« | Epidemiologia da raiva humana no estado do Ceara,
197022019

doi: 10.1590/51679-49742021000100010

Epidemiology of human rabies in the state of Ceara, Brazil, 1970 to 2019

Epidemiologia de la rabia humana en el estado de Ceard, Brasil, 1970 2019

Naylé Francelino Holanda Duarte' - ® orcid.org/0000-0003-3230-6058
Roberto da Justa Pires Neto' - @ orcid.org/0000-0003-0291-9523
Victoria Forte Viana® - @ orcid.org/0000-0003-4087-2818

Levi Ximenes Feijao® - @ orcid.org/0000-0002-1850-0383

Karina Gatti de Abreu® - @ orcid.org/0000-0003-2694-0589

Iva Maria Lima Aratjo Melo® - @ orcid.org/0000-0002-0170-999X
Anastacio Queiroz Sousa' - ® orcid.org/0000-0002-2277-6278

Carlos Henrique Alencar’ - @ orcid.org/0000-0003-2967-532X

Jorg Heukelbach' - @ orcid.org/0000-0002-7845-5510

'Universidade Federal do Ceard, Programa de Pés-Graduagao em Saude Publica, Fortaleza, CE, Brasil
2Universidade de Fortaleza, Centro de Ciéncias da Satide, Fortaleza, CE, Brasil

3Secretaria da Satde do Estado do Ceara, Fortaleza, CE, Brasil

“Faculdade Terra Nordeste, Curso de Medicina Veterinaria, Caucaia, CE, Brasil

Resumo

Objetivo: Descrever os casos de raiva humana no estado do Ceara, Brasil, no periodo 1970-2019. Métodos: Estudo descritivo,
sobre dados secunddrios da Secretaria da Satide e do hospital de referéncia do Ceara. Resultados: Dos 171 casos, 75,7%
ocorreram em homens, 60,0% nas idades até 19 anos e 56,0% em 4reas urbanas. O cdo foi agente transmissor em 74,0%
dos casos; sagui em, 16,7%; e morcego, em 7,3%. Entre 1970 e 1978, houve crescimento do niimero de casos (pelo Joinpoint
Regression Program, percentual da mudanga anual [APC] = 13,7 — IC,,, 4,6;41,5); e entre 1978 e 2019, reducio (APC = -6,7
-1IC,,, -8,8;-5,9). Houve reducdo da transmissdo por caes (71 casos; tltimo caso em 2010) e aumento relativo por mamiferos
silvestres (5 casos a partir de 2005). Conclus@o: 0 estudo evidencia mudanca na dindmica da transmissao da raiva no periodo
observado, com reducio da transmissdo por cao e incremento de casos por animais silvestres.

Palavras-chave: Zoonoses; Raiva; Monitoramento Epidemioldgico; Satide Publica; Epidemiologia Descritiva.

*Artigo derivado de pesquisa de doutorado intitulada ‘Dindmica de transmissao do virus da raiva, a eficacia operacional das
acoes de vigilancia no estado do Ceara, 1970-2019, e o conhecimento da populagao sobre a doenca, da discente Naylé Francelino
Holanda Duarte, defendida junto ao Programa de Pés-Graduagao em Saude Publica da Faculdade de Medicina da Universidade
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Introducdo

A raiva humana € uma antropozoonose transmitida
a0 homem pela inoculac@o do virus presente na sali-
va e secrecdo do mamifero infectado, principalmente
por mordedura.' Anualmente, sao relatadas cerca de
60 mil mortes no mundo todo, sendo a maioria das
vitimas criancas menores de 15 anos, com maior con-
centracio dos ébitos na Africa e na Asia.>?

No Brasil, devido a implementagdo de
politicas ptiblicas para melhoria das agdes
devigildncia epidemioldgica, a raiva
humana com transmissdo por cdo teve um
declinio progressivo. No entanto, a raiva
mantida e transmitida entre mamiferos
silvestres (principalmente canideos,
morcegos e saguis) merece especial
aten¢do das autoridades, principalmente
nas regides Norte e Nordeste do pais.

No Brasil, devido a implementacio de politicas
publicas para melhoria das acoes de vigilancia epi-
demioldgica, a raiva humana com transmissao por
cdo teve um declinio progressivo. No entanto, a raiva
mantida e transmitida entre mamiferos silvestres
(principalmente canideos, morcegos e saguis) merece
especial atencdo das autoridades, principalmente nas
regioes Norte e Nordeste do pais.’ No periodo de 2002
a 2012, foram notificados 126 casos de raiva humana
1o Brasil, sendo os mamiferos silvestres os responsaveis
por 65,1% deles, e 3,2% transmitidos por espécies desco-
nhecidas; o ciclo urbano representou 31,7% dos casos.’

Nos anos de 2004 e 2005, os morcegos hematofagos
provocaram a maior parte das ocorréncias de trans-
missao do virus da raiva para o homem na América
Latina, com 46 e 52, registros respectivamente. Naquele
periodo, o Brasil se destacou com a maior representa-
¢ao de casos, 86,5% do total da regido.’

Em 2010, somente trés casos de raiva humana
foram notificados no pais, todos na regido Nordeste,
dois deles apenas no Ceara: um transmitido por cao
(Canis lupus familiaris) e outro por sagui (Callithrix
Jacchus). Em 2013, foram registrados cinco obitos por

raiva humana, trés causados por cao e dois por sagui.
Em 2015, houve dois 6bitos por raiva humana, um
transmitido por cdo e 0 outro por gato; e em 2016, mais
dois obitos, um no estado de Roraima, transmitido
por gato (Felis catus), e outro no estado do Ceara,
transmitido por morcego hematdfago.” Para 2017,
encontram-se registrados trés casos de raiva humana
transmitida por gato, nos estados de Pernambuco,
Tocantins e Bahia; e trés casos no estado do Amazonas,
cuja transmissao se deu por morcego hematofago.®

No estado do Ceara, no periodo de 2003 a 2013, fo-
ram registradas, no Sistema de Informacao de Agravos
de Notificacao (Sinan), 219.504 agressoes de mamife-
ros a seres humanos com risco para raiva, sendo o cao
o principal agressor, seguido do gato (Felis catus).’ Os
morcegos aparecem como principais mantenedores do
virus da raiva no Ceard a partir de 2011, com a im-
plantacao da vigilancia."" Os virus identificados nos
casos humanos do Ceara estao relacionados as varian-
tes mantidas por caes, morcegos e outros mamiferos
silvestres.'! O tltimo 6bito por raiva humana naquele
estado nordestino ocorreu em 2016, na drea rural do
municipio de Iracema.'*'

E relevante — e necessério — subsidiar profissionais
da Satde com informagdes detalhadas e oportunas,
contribuindo para o desenvolvimento de acdes pela
melhoria da atencdo, vigilancia e controle da raiva, e
prevencao de novos casos. O presente estudo teve como
objetivo descrever a epidemiologia dos casos de raiva
humana no estado do Ceard, entre 1970 e 2019.

Métodos

Foi realizado um estudo descritivo com base em
dados secundarios, tendo como drea de abrangén-
cia 0 estado do Ceard. Situado na regiao Nordeste
do Brasil, o Ceara é delimitado a0 norte pelo Ocea-
no Atlantico, a oeste pelo estado do Piaui, a leste
pelos estados do Rio Grande do Norte e Paraiba, e ao
sul pelo estado de Pernambuco. O Ceard tem uma
populacdo de aproximadamente 9 milhdes de habi-
tantes e uma drea de 149 mil km? sobre os quais se
distribuem 184 municipios."!

0 estudo incluiu todos os casos de raiva humana
ocorridos no Ceard, no periodo de 1970 a 2019. A
andlise baseou-se em dados secundarios, disponiveis
na Coordenadoria de Vigilancia Epidemioldgica e Pre-
ven¢ao em Satde (COVEP) e no Hospital Sdo José de
Doengas Infecciosas (HSJDI), ambos drgdos puiblicos,
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subordinados a Secretaria da Satde do Estado do
Ceara. Da COVEP, foram revisados relatorios técni-
cos resultantes das investigacdes dos casos e Gbitos
por raiva humana, disponiveis a partir de 1990. Do
HSJDI, foram revisados prontudrios e livros de altas
e Gbitos recuperados do arquivo médico, disponiveis
desde 1970. A compilacio dos dados sofreu algumas
limitagoes: de 1970 a 1973, as informacoes obtidas
referiam-se apenas ao nimero de casos; de 1974 a
1985, havia informagdes sobre o niimero de casos,
o municipio de ocorréncia, a idade, o sexo e a zona
de residéncia (rural ou urbana); a partir de 1986,
finalmente, encontraram-se disponiveis todas as in-
formagdes anteriores, bem como a espécie de animal
agressor, 0 tipo de exposicao e o local anatomico da
agressao. Por conseguinte, nem todas as varidveis de
informacéo estavam disponiveis para todos os casos.

Aandlise de tendéncia contou com o ‘ano do estudo’
como varidvel independente e o ‘ntimero de casos de
raiva humana’ como variavel dependente.

Um banco de dados foi construido utilizando-se o
programa Excel 2010, para organizar, separar e cate-
gorizar as informaces.

A analise de tendéncia temporal foi realizada
pelo Joinpoint Regression Program versao 4.7.0.0
(US National Cancer Institute, Bethesda, MD, EUA), de
acesso livre (http://surveillance.cancer.gov/joinpoint/),
e pelo aplicativo Excel, com producao de tabelas e
graficos, e apresentacio dos dados em nimeros
absolutos e relativos.

Para calcular a variagao percentual anual — ou APC
(sigla em inglés, para anual percent change) — da
proporcao de casos de raiva humana, uma anlise
de tendéncia foi realizada mediante regressao linear
continua, com pontos de inflexao. Este método permite
ajustar os dados da série temporal, a partir do niimero
minimo de pontos de inflexdo, e determinar se a in-
clusao de mais pontos de inflexao € estatisticamente
significativa; ela € representada por grafico e indicador
APC. Cada ponto significativo indica uma mudanca,
seja de aumento, seja de diminuicao dos casos. Consi-
derou-se o nivel de significancia de 5%. Foram levadas
em conta os erros heteroceddsticos, e os coeficientes
de regressao foram estimados por minimos quadra-
dos ponderados. Tendo em vista isso e a avaliacao
temporal dos dados, também foi utilizado um modelo
ajustado de autocorrelacao dos erros com base nos da-
dos. Os intervalos de confianca de 95% (IC,,,) da APC
foram calculados pelo método quantil empirico. Foi
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considerado um maximo de trés pontos de inflexao na
andlise para os periodos.

A distribuicao espacial dos casos foi descrita
sobre mapas, elaborados com uso do soffware QGis
versao 2.18.18.5

0 estudo foi submetido a plataforma Brasil e apro-
vado por trés Comités de Etica em Pesquisa (CEP):
CEP da Universidade Federal do Ceara, mediante Cer-
tificado de Apresentacio para Apreciacio Etica (CAAE)
n° 13466719.6.0000.5054, em 30 de maio de 2019;
CEP da Secretaria da Satide de Estado do Ceard, CAAE
n° 13466719.6.3001.5051, em 11 de julho de 2019; e
CEP do HSJDI, CAAE n° 13466719.6.3002.5044, em 3
de julho de 2019.

Resultados

Ao todo, foram identificados 171 registros de casos
de raiva humana no estado do Ceara, no periodo 1970-
2019, 46 deles oriundos do banco de dados da COVEP e
125 (anteriores a 1990) do arquivo médico do HSJDI.

Amaioria dos casos era do sexo masculino (106/140;
75,7%) e residente em areas urbanas (56,0%). A faixa
etaria mais acometida foi a dos 0 aos 19 anos, com
84 casos (60,0%), seguida dos 20 aos 39 anos, com 26
(18,6%) (Tabela 1).

0 cdo foi responsavel pela transmissao do virus em
quase 75% dos casos, seguido do sagui e do morcego
(Tabela 1); dos dois casos restantes, um foi transmiti-
do por gato e o outro por guaxinim. A mordedura foi
a forma de exposicao em quase todas as agressoes. As
mdos foram a parte do corpo com maior registro de
agressoes entre as pessoas acometidas, seguindo-se a
cabeca/pescoco e os membros inferiores (Tabela 1).

Podem-se observar duas tendéncias na epidemiolo-
gia da raiva humana no Ceard: um rdpido crescimento
do niimero de casos, entre os anos de 1970 e 1978 (APC
= 13,7, IC,, de 4,6 a 41,5); e logo um declinio gra-
dual, entre 1978 e 2019 (APC = -6,7; IC,, de-88a
-5,9). Neste segundo periodo, observou-se reducdo
mais intensa até o ano de 2002. Em 2003, registrou-se
um total de sete casos, valor quantitativo superior ao
dos periodos seguintes, de 2004 a 2019, quando a ten-
déncia de diminuicdo se mostrou menos acentuada,
somando um total de seis casos e valor maximo no ano
de 2010: dois casos (Figura 1).

0 cao foi o animal agressor mais frequente,
com 74,0% dos casos. Os anos com maior nimero
de casos transmitidos por caes foram 1980 (8), 1989
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Tabela 1 - Distribuicdo dos casos de raiva humana segundo caracteristicas demograficas, animal agressor e exposicao a

infeccao, Ceara, 1970a 2019

Varidvel N
Sexo

Masculino 106
Feminino 34
Sem informagao Ell
Faixa etdria (anos)

0-19 84
20-39 26
40-59 16
=60 14
Sem informagao El
Zona de residéncia

Urbana 65
Rural 51
Sem informagao 55
Animal agressor

CGio n
Primata (sagui) 16
Quirdptero (morcego) 7
Gato 1
Guaxinim 1
Sem informacao 75
Tipo de exposicao a infecgdo

Arranhadura 2
Mordedura 61
Sem informagao 108
Parte do corpo afetada

Maos 3
Cabega/pescoco 10
Membros inferiores 10
Membros superiores 8
Tronco 3
Sem informacao 17

Epidemiol. Serv. Saude, Brasilia, 30(1):e2020354, 2021




52

Naylé Francelino Holanda Duarte e colaboradores

Nimero de casos

1970 1972 1974 1976 1978 1980 1982 1984 198

1990 1992 1994
Ano
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1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Figura 1 - Distribuicao do niimero de casos de raiva humana por ano, Ceara, 1970 a 2019
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Figura 2 - Distribuicao do niimero de casos de raiva humana segundo o animal transmissor, Ceara, 1979 a 2019*
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(7) e 2003 (7) (Figura 2). O dltimo caso de trans-
missdo por cdo no Ceard ocorreu em 2010. Entre os
anos de 1991 e 1998, ocorreram nove casos de trans-
missdo por sagui, com destaque para o ano de 1991,
com quatro registros. Os sete casos com transmissao
por morcegos ocorreram entre 1983 e 2016, quase
sempre um caso anual, a excecio de 1985, com dois
casos. 0 tinico caso com registro de agressdo por gato
ocorreu em 1979, e o tnico provocado por um guaxi-
nim, em 1997.

Dos 184 municipios do Ceard, 48 (26,0%) confir-
maram casos de raiva humana. Em todo o periodo
estudado, a mesorregido do estado com predominio de
casos foi a regido metropolitana de Fortaleza, com 85
(49,7%), seguida da regido Norte cearense (23,9%). O
municipio com maior registro de casos foi a capital
do estado, Fortaleza, com 64 casos (37,4%) e maior
registro de transmissdo pelo cdo até o ano de 2003.
Em seguida, apareceram os municipios de Caucaia,

Maranguape e Cascavel, com seis casos (3,5%) cada, e
Maracana e Redengio, ambos com cinco casos (3,0%)
(Figura 3). No restante do estado, ndo se observou um
padréo definido, com 41 municipios a apresentar entre
um e trés casos. Em Fortaleza, entre os casos com dis-
ponibilidade de informagio sobre o animal agressor,
94,2% foram atribuidos a agressdes por cdo, um por
gato e um por morcego.

A década com maior predominio de registros
foi a dos anos 1970 a 1979, com 69 casos (40,4%)
(Figura 3). De 1980 a 1989, foram registrados 54 casos
(31,6%); de 1990 a 1999, 30 casos (17,5%); de 2000 a
2009, 14 casos (8,2%); e de 2010 a 2019, um total de
quatro casos (2,3%). Em todos os periodos analisados,
2 excecdo da tultima década (2010 a 2019), quando
nao apresentou nenhum caso, Fortaleza predominou
com o maior niimero de Gbitos por raiva humana no
estado do Ceard.

Casos de raiva humana

Hota: a) De 1970 2 1979, 19 casos sem informagdo do municipio de ocoméncia.

Figura 3 - Distribuicao espacial dos casos de raiva humana notificados (N=171), Ceard, 1970 a 2019°
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Discussao

0 presente estudo consiste na maior série historica
de casos de raiva humana no estado do Ceara docu-
mentada até o momento. Ela evidencia mudancas
na dinamica da transmissao da raiva humana e no
perfil dos animais agressores. Observou-se, a partir da
década de 1980, declinio no niimero de casos, além
do que, nos ultimos dez anos, os mamiferos silvestres,
principalmente o sagui e 0 morcego, passaram a ser
0s animais agressores mais frequentes, em substitui-
¢40 20 c40.

0 estudo apresenta limitacoes. A principal delas é
a utilizacao de dados secundarios. Para os primeiros
anos do levantamento, havia uma escassez de dados
disponiveis, especialmente sobre a espécie agressora.
Ademais, ndo foi possivel localizar todos os prontua-
rios e a maior parte das informacdes foram coletadas
nos livros de altas hospitalares e Gbitos. Ressalta-se
que, antes da realizacao do presente estudo, as tinicas
informagoes disponiveis sobre os casos de raiva huma-
na no Ceard datavam de 1990 a 2019, com apenas 46
casos confirmados.'®

As explicacdes para o declinio no niimero de casos,
apontadas neste estudo, sao sugeridas doravante. No
Brasil, o Programa Nacional de Profilaxia da Raiva foi
instituido em 1973, embora somente em 1977 tenha-se
feito presente em todos os estados, mediante convénio
firmado entre os Ministérios da Satde, da Agricultura
e a Organizacdo Pan-Americana da Satide (OPAS).”
Essa cronologia justifica, em parte, a maior ocorrén-
cia de casos humanos no Ceara no periodo de 1970 a
1979. A inexisténcia de acdes de vigilancia, prevencao
e controle também explica o fato de a maioria dos ca-
sos registrados até 2003 atribuir-se a agressao por cao.
No nivel estadual, somente a partir de 2005, o Ceara
passou a realizar vacinacao antirrabica canina com
coberturas acima de 80%, cumprindo a meta preco-
nizada pelo Ministério da Satide." Portanto, a reducao
dos casos de raiva transmitida por caes domésticos
a partir de 2003, provavelmente, deveu-se a imple-
mentacao e fortalecimento das agoes de vigilancia da
doenca e a vacinacdo antirrabica canina."”

Outra possivel explicacao para a reducao da inci-
déncia de raiva humana no Ceara foi a introducdo
da vacina produzida em cultura de células diploide
humanas, para fins de profilaxia em humanos. Esse
produto substituiu a vacina antirrdbica humana, pro-
duzida em cérebro de camundongos recém-nascidos
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(vacina Fuenzalida e Palacios), haja vista ser mais
eficaz, capaz de induzir melhor resposta imunologica
de forma precoce e mais duradoura, além de ocasionar
menos eventos adversos.””

Mesmo com as acdes de controle realizadas, o Cea-
rd apresentou registro de casos de raiva humana com
transmissao por cao até 2010. A presenca de programas
de vacinagdo de caes de forma ampliada leva a redu-
¢ao da incidéncia de exposicao do ser humano ao virus
da raiva e, consequentemente, redugao do niimero de
casos, desde que a populacao tenha acesso a profilaxia
pas-exposicao em tempo hdbil e oportuno.* Estudos
realizados em outras regides do Brasil também apon-
tam reducdo dos casos de raiva com transmissao por
€20 e uma mudanca nas caracteristicas epidemioldgi-
cas da doenca, a partir dos anos 2000.*'** Entretanto,
em varios paises da Africa e da Asia, a presenca da
raiva humana é preocupante, dadas as dificuldades e
desafios para os programas de vigilancia e controle da
infeccdo nesses paises.”**

Em oposicdo a redugao dos casos de raiva transmiti-
da por cao, houve um incremento de casos envolvendo
animais silvestres, como morcegos e saguis, que pas-
saram a ser as principais espécies transmissoras do
virus da raiva para o ser humano no Ceara." 0 sagui,
popularmente conhecido como ‘soim’, € um animal
silvestre, erroneamente criado em cativeiro pela po-
pulacdo rural do estado, porque desconhece o ciclo
silvestre da doenca e, portanto, o risco que o habito
de criar sagui ou ‘soim’ em casa representa para a
transmissao da raiva aos humanos. Outro estudo rea-
lizado no Ceara apresenta os saguis como animais de
potencial risco para a ocorréncia de acidentes com
humanos e outros mamiferos. Saguis sao uma espécie
de grande importancia epidemiologica na cadeia de
transmissao do ciclo silvestre da raiva, o que reforca
a necessidade de educagdo em satide no estado. No
estado do Amazonas, entretanto, mais uma pesquisa
sobre envolvimento de animais identificou 0 morcego
hematofago como responsavel pelo maior nimero de
casos humanos da doenga.”**

0 perfil das varidveis ‘sexo’ e ‘faixa etdria’ das pes-
soas acometidas, segundo este estudo, condizem com
os achados de outros estudos no Brasil, Estados Unidos
e India. O sexo masculino, as criancas e os adoles-
centes foram os grupos mais comumente afetados, o
que pode ser explicado por sua convivéncia e maior

223

contato com animais domésticos.”** Os resultados do
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presente estudo sobre a epidemiologia da raiva hu-
mana no Ceard divergem, por sua vez, dos reportados
em outra pesquisa, realizada em 2013, no Sri Lanka,”’
onde a maioria das vitimas de raiva foram individuos
acima de 40 anos — provavelmente, devido a atencao
dedicada ao publico infantil ser maior por parte dos
familiares, e os adultos ndo darem a devida importan-
cia ao fato de serem agredidos e, por conseguinte, ndo
procurarem assisténcia médica para se submeter as
medidas profilaticas pds-exposicao.

Este estudo revela, também, maior propor¢ao dos
casos de raiva humana em dreas urbanas (regido
metropolitana de Fortaleza e regiao Norte do Ceard),
diferentemente dos resultados encontrados para o
Equador, onde foi observada predominéncia de casos
na drea rural.” Aspectos relacionados a cultura, habi-
tos, processos produtivos, migracdo e interacdo com a
natureza, segundo as diferentes regioes e paises-objeto
de andlise, podem explicar essa diferenca entre as con-
clusdes de ambos os estudos.

0 alcance de coberturas vacinais satisfatdrias dos
caes e a profilaxia pos-exposicao dos seres humanos
de forma completa e em tempo oportuno sao agoes
imprescindiveis a reducao da incidéncia da doenga no
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1970 and 1978, there was an increase of cases (using
the Joinpoint Regression Program, annual percentage
change [APC] = 13.7 — 95%CI 4.6,41.5), while between
1978 and 2019 there was a decrease (APC = -6.7 —
95%CI -8.8:-5.9). There was a reduction in transmission
by dogs (71 cases, last case in 2010) and an increase
by sylvatic animals (5 cases since 2005). Conclusion:
This study demonstrates changes in rabies transmission
dynamics during the period studied, with a reduction in
transmission by dogs and an increase of transmission by
sylvatic animals.

Keywords:  Zoonoses; ~ Rabies;  Epidemiological
Monitoring; Public Health; Epidemiology, Descriptive.

Aug [cited 2020 Aug 21];18:160-7. Available from:
https;//doi.org/10.1016/j.meegid.2013.05.018

28. Ortiz-Prado E, Ponce-Zea ], Ramirez D, Stewart-Ibarra
AM, Armijos L, Yockteng J, et al. Rabies epidemiology
and control in Ecuador. Glob J Health Sci [Internet].
2016 May [cited 2019 Feb 26];8(3):113-21. Available
from: https://doi.org/10.5539/gjhs.v8n3p113

29. Vigilato MAN, Clavijo A, Knobl T, Silva HMT, Cosivi
0, Schneider MC, et al. Progress towards eliminating
canine rabies: policies and perspectives from
Latin America and the Caribbean. Philos Trans
R Soc Lond B Biol Sci [Internet]. 2013 Jun [cited
2019 Feb 26];368(1623):20120143. Available
from: https://doi.org/10.1098/rsth.2012.0143

30. Organizacion Panamericana de la Salud - OPAS. Area
de Prevencion y Control de Enfermedades. Unidad
de Salud Piblica Veterinaria. Eliminacion de la
rabia humana transmitida por perros en América
Latina: andlisis de la situacién, afio 2004 [Internet].
Washington, D.C.: OPAS; 2005 [citado 2019 dez 9].
Disponible en: http;//bibliotecadigital.puc-campinas.
edu.br/services/e-books/OPS-rabia-humana2004.pdf

Resumen

Objetivo: Describir los casos de la rabia humana en
Ceard, Brasil, 1970-2019. Métodos: Estudio descriptivo
con datos secundarios de la Secretaria de Salud y del
hospital de referencia de Ceard. Resultados: De los 171
casos, 75,7 % ocurrio en hombres, el 60,0% en los 19 arios
y el 56,0% en dreas urbanas. El perro fue transmisor en
74,0%, el mono titi en 16,7% y el murciélago el 7,3%.
Entre 1970 y 1978, hubo un aumento de casos (por el
Joinpoint Regression Program, cambio porcentual anual
[APC] = 13,7 - IC,,, 4,6; 41,5), entre 1978 y 2019 una
disminucion (APC= -6,7 - IC,,, -8,8; -5,9). Hubo una
reduccion de la transmision por perros (71 casos, el
tltimo en 2010) y un aumento por mamiferos salvajes
(5 casos, desde 2005). Conclusion: El estudio muestra
un cambio en la dindmica de la t jsion de la rabia
en los wltimos anos, con reduccion de la transmision por
perros y aumento de casos por animales salvajes.
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Abstract

The intensification of dog, cat and livestock vaccination campaigns significantly re-
duced rabies cases in humans and domestic animals in Ceara State, Brazil. However,
sylvatic animals—bats (order Chiroptera), wild canids, raccoons and non-human pri-
mates— remain as reservoirs for the virus. Our hypothesis is that surveillance and
monitoring of rabies virus in bats, especially passive surveillance, is of fundamental
importance, besides the implementation of health education and strengthening of
surveillance actions in humans exposed to aggressions. Thus, we assessed the occur-
rence of rabies virus in animals focusing on bats, before and after launching of the
Sylvatic Rabies Surveillance Program in 2010. Surveillance data from the 184 mu-
nicipalities of Cearé State were analysed, collected during the periods 2003-2010
(active surveillance) and 2011-2016 (passive surveillance), respectively. A total of
13,543 mammalian samples were received for rabies diagnosis from 2003 to 2016.
Of these, 10,960 were from dogs or cats (80.9%), 1,180 from bats (8.7%), 806 from
other sylvatic animals (foxes, marmosets, raccoons; 6.0%) and 597 from herbivores
(cattle, goats, sheep, equines, pigs; 4.4%). A total of 588 (4.3%) samples were positive
for rabies. About 8.4% (99/1,180) of the bat samples were infected with rabies virus,
92 (92.9%) of these were from non-haematophagous bat species and 7 (7.1%) from
haematophagous species. The number of bat samples received and infection rates
increased considerably, after a shift from active surveillance (9/355 [2.5%)] samples
positive), to passive surveillance (90/825 [10.9%] samples positive). Surveillance of ra-
bies virus in bats is fundamental for human and domestic animal health in Ceara State.
Bats have to be considered as targets in surveillance and control programmes. Virus
lineages should be characterized to increase knowledge on transmission dynamics of
sylvatic rabies virus to domestic animals and the human population, and to provide

additional evidence for planning and implementation of improved control measures.
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1 | INTRODUCTION

The number of bat-transmitted human rabies cases is relatively
low worldwide, as compared to transmission by other animal spe-
cies. While in most countries, dogs are the main reservoir of the
rabies virus, in the Americas, both haematophagous and non-hae-
matophagous bats (order: Chiroptera) are considered important
transmitters, From 1998 to 2014, a total of 778 human cases were
reported in 21 Latin American and Caribbean countries; in 38% of
them, rabies virus was directly transmitted by haematophagous
bats (Freire de Carvalho et al., 2018). Bats are considered the
main source of infection for rabies in humans and livestock, since
viral transmission by dogs and cats in general has been widely
controlled (Castilho et al.,, 2017; Sousa, Ribeiro, Duarte, Andre, &
Santiago, 2013; Vigilato, Cosivi, Knébl, Clavijo, & Silva, 2013). In
fact, the transmission of rabies virus by bats and other sylvatic
animals to humans and domestic animals, and the reintroduction
of the disease into urban environments, has been more and more
a matter of concern (Cordeiro et al., 2016; Rocha, de Oliveira,
Heinemann, & Gongalves, 2017).

In Brazil, an increasing number of human cases, directly trans-
mitted by sylvatic animals, have been notified, a total of 195 from
1980 to 2007 (Wada, Rocha, & Maia-Elkhoury, 2011). The cr-
ab-eating fox Cerdocyon thous, the white-tuft marmoset Callithrix
jacchus and the haematophagous bat Desmodus rotundus are the
most important sylvatic reservoirs of rabies virus in the coun-
try (Duarte et al., 2016). In Ceard State in the northeast of the
country, there were four human cases of rabies, transmitted by
diseases marmosets between 2000 and 2012 (Sousa et al., 2013),
reinforcing further the discussion that sylvatic rabies has emerged
as a new challenge for epidemiological surveillance (Wada et al.,
2011). In the same period, there were 12 human cases transmit-
ted by dogs and one case by a haematophagous bat (Duarte et al.,
2016).

Major rabies outbreaks in livestock caused by haematopha-
gous bats have been reported among others from Ecuador, Trinidad
and Brazil; these outbreaks affected mainly cattle, with increasing
trends over the last years, raising additional public health concerns
also within the context of the One Health approach (Orlando et al.,
2019; Rocha et al., 2017; Seetahal et al., 2019). Rabies viral lineages
maintained by bats can be transmitted directly to humans, livestock,
and dogs and cats. Dogs and cats in turn are transmitters of these
lineages to humans.

In Brazil, the majority of recent human cases were caused by
the viral lineage maintained and transmitted by haematophagous
bats, including transmission after aggression by unvaccinated
dogs and cats contaminated with this variant. Although non-hae-
matophagous bats are often diagnosed with rabies, mostly with
virus variants characteristics of these species, to date, there have
been no notified cases in humans caused by these bat species
(Brasil, 2019). Rabies in dogs and cats is usually a priority for con-
trol measures, but in several high-income countries such as the
United States and Australia, and also in some European countries,

WILEY- ¥

Impacts

s Transmission of rabies virus by bats is of public health
importance in Brazil, as they may infect humans and
domestic animals, but occurrence suffers from sub-no-
tification. Consequently, Ceara State has implemented a
Sylvatic Rabies Surveillance Program.

s After launching the passive surveillance programme in
2010, more and more bat samples have been received
by the central laboratories, with increased infection
rates.

e Systematic surveillance of rabies virus and control meas-
ures focusing on sylvatic animals, including bats, is im-
portant for the control of rabies in Ceard State and the
country. Both haematophagous and non-haematopha-

gous bats in urban and rural areas have to be considered.

rabies in non-haematophagous bats likely has been a problem for
a long time, but had not been adequately recognized until recently
(Bonwitt, Oltean, Lang, Kelly, & Goldoft, 2018; Leopardi et al.,
2018).

The proximity of domestic animals, such as cats and dogs, to
potentially infected bats, has been an additional matter of concern,
within the realm of the reintroduction of the urban transmission
cycle of rabies virus (Genaro, 2010). To minimize the problems asso-
ciated with bat interaction in urban areas, Brazil's zoonotic disease
prevention and control programmes have been developing surveil-
lance actions for rabies virus in synanthropic bats (Albuquerque et
al., 2013). Surveillance measures for rabies virus transmitted by bats
are also essential in rural areas, including bat control, and vaccination
of dogs, cats and livestock. These actions, carried out mutually by
Health, Environmental and Agricultural governmental institutions,
will facilitate better distribution of human and financial resources,
and improvement of disease control measures (Duarte et al., 2016).
In this context, passive rabies surveillance is characterized by the
recording of human and animal cases, exposure to infected animals
and examination of samples submitted to laboratories. These activi-
ties will help to identify risk situations at an early stage. For example,
passive surveillance of bats is performed by reception of suspected
animals at the municipalities’ centres for control of zoonotic dis-
eases. This includes dead or alive bats which are encountered by
health professionals or the population during daytime or at atypical
locations. Passive surveillance does not include activities searching
for rabies cases and rabies virus. Active rabies surveillance is char-
acterized by activities identifying the risk of introduction or reintro-
duction of the zoonosis, by active sampling and serum analysis of
specific animal species collected at defined habitats.

Here, we describe how surveillance and monitoring of rabies
virus in bats, by passive surveillance, besides the implementation
and strengthening of surveillance actions in humans exposed to ag-
gressions, improved the identification of the occurrence of rabies in
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both haematophagous and non-haematophagous bats, in the state
of Ceara in northeast Brazil. The passive surveillance programme
was officially launched by the State Health Secretariat in 2010.

2 | METHODS
2.1 | Study area

The study was carried out in Ceara State in northeast Brazil, with a
human population of about 8.8 million. The state is administratively
divided into 184 municipalities. Its boundaries are the Atlantic Ocean
to the north, Piaui state to the west, Rio Grande do Norte and Paraiba
states to the east and Pernambuco state to the south. On the coast-
line, there is predominantly sandbank (restinga) vegetation, and the
rest of the territory is characterized by savannah vegetation. The semi-
arid tropical climate predominates in most of the territory, with aver-
age temperatures between 26°C and 28°C, and a maximum of 40°C.

2.2 | Sylvatic animal surveillance and
monitoring programmes

In Ceara state, passive rabies surveillance is performed for all syl-
vatic animal species. In 2002, surveillance for sylvatic animal spe-
cies (mostly canids, such as foxes, and raccoons) was introduced
(monitoring dead animals encountered along the roads and high-
ways; suspected animals killed by the population after attacks).
The central nervous system is sent to the central state laboratory
for diagnosis.

In 2010, The Sylvatic Rabies Surveillance Program was launched
and has widened the focus from domestic to sylvatic animals, and
especially bats. Measures within the programme included passive
surveillance and monitoring of bats in rural and urban areas; stan-
dardized courses for public health professionals, veterinarians and
other staff on sylvatic rabies, including identification of bat species,
prophylactic measures for health professionals, health awareness
campaigns in cooperation with environmental agencies regarding
the legislation on hunting, and raising and commercializing sylvatic
animals; and community education on the risks of zoonotic diseases
agents transmitted by sylvatic animals.

Before implementation of the passive surveillance programme,
bat samples were collected actively. This means that after notifica-
tion of a case in livestock, bats were captured from their close-by
natural or artificial shelters (colony detection up to 20 km from
site where the case was encountered by professional teams). In
some municipalities, shelters are registered, which are then inves-
tigated. In case of absence of registries, shelters are searched for
actively. If haematophagous animals are found in their shelters,
samples are sent to the central laboratory for further diagnostics.
Non-haematophagous bats are only followed up in case of atypical
behaviour.

The central laboratory for the diagnosis of rabies was imple-
mented in the state capital Fortaleza in 2011.

2.3 | Datasources and variables

A descriptive study was carried out based on secondary data
obtained from the Rabies Surveillance Database of the Health
Secretariat of Ceara State (NUVET—SESA). We analysed all re-
ports of samples sent by the municipalities of the state, which are
received monthly from the three rabies Diagnostic Laboratories,
namely the Animal Laboratory Unit—UNILAN that worked until the
year 2011, the Central Laboratory—LACEN inaugurated in 2011 and
the Center for Zoonoses Control—CCZ, linked to the programme of
the Health Secretariat of the state of Ceara. The three laboratories
are reference laboratories with professionals trained by the Pasteur
Institute in Sdo Paulo. The reagents, techniques and methods are
standardized nationwide, and results are considered comparable.
Positive samples are sent to the Pasteur Institute for additional
confirmation and for viral specification. Samples are sent by the
municipalities’ health surveillance professionals and veterinarians.
Received and positive samples of bats were analysed on a monthly
basis during the entire study period. All laboratories adopted the
nationwide standardized rabies surveillance procedures, using
standardized methods and reagents, and periodical training of labo-
ratory technicians.

The diagnosis was made by direct immunofluorescence (IFD)
and biological test (PB). The identification of the positive species
regarding food habits (haematophagous and non-haematophagous)
was performed as of 2011, when state laboratory technicians were
trained accordingly.

Isolated viral samples from bats were sent to the Pasteur Institute
and University of Sdo Paulo/Brazil to perform the viral characteriza-
tion through indirect immunofluorescence (IFl) technique using the
panel of monoclonal antibodies from Centers for Disease Control
and Prevention.

2.4 | Data analysis

The variables analysed included number of bat samples submit-
ted for rabies laboratory diagnosis; rabies positivity result in bats
according to the species; classification as taxonomic families, viral
characterization, year of diagnosis and the municipality of occur-
rence; and municipalities that sent samples for the laboratory di-
agnosis and its positivity for rabies virus from 2003 to 2016. We
compared the periods of active surveillance (2003-2010) and pas-
sive surveillance (2011-2016).

Absolute and relative frequencies were calculated using
Microsoft Excel, version 2016 (Microsoft Corp). Spatial distributions
maps were elaborated using the software QGIS 3.2 (Open Source
Geospatial Foundation).
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TABLE 1 Rabies positive and received samples, stratified by
animal species

Positive/received  Positive
samples samples
Species (n) (%)
Domestic animals
Dog (Canis lupus familiaris) 109/9,543 1.14
Cat (Felis catus) 12/1,417 0.85
Cattle (Bos taurus) 141/395 35.70
Donkey (Equus asinus) 17/93 18.27
Sheep (Ovis aries) 7/64 10.93
Goat (Capra aegagrus hircus) 3/45 6.66
Sylvatic animals
Bat (Desmodus rotundus and 29/1,180 8.39
non-haematophagous bats)?
Fox (Cerdocyon thous) 124/401 30.92
Marmoset (Callithrix jacchus) 65/361 18.01
Raccoon (Procyon cancrivorus) 11/44 25.00
Total 588/13,543 4.34

*Bat species were identified only after 2011.

3 | RESULTS

During the entire observation period from January 2003 to
December 2016, a total of 13,543 mammalian samples were re-
ceived for rabies diagnosis in Ceard state. Of these, 10,960 were
from dogs or cats (80.9%), 1,180 from bats (8.7%), 806 from sylvatic
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animals (foxes, marmosets, raccoons; 6.0%) and 597 from herbivores
(cattle, goats, sheep, equines, pigs; 4.4%).

A total of 588 (4.3%) samples were positive for rabies: 289
(49.2%) were from domesticated animals (109 dogs and 12 cats, 168
herbivaores), 99 (16.8%) from bats and 200 (34%) from other sylvatic
species (foxes, raccoons). About 8.4% (99/1,180) of the bat samples
were infected with rabies virus. The number of received and positive
samples by species is detailed in Table 1.

Of the 1,180 bat samples, 825 (69.9%) were classified accord-
ing to haematophagous or non-haematophagous species, with
794 (96.2%) from non-haematophagous species and 31 (3.8%)
from haematophagous species. Of the 192 samples in which
the bat family was identified, 144 (75.0%) were Molossidae,
33 (17.2%) Phyllostomidae, 7 (3.6%) Vespertilionidae, 7 (3.6%)
Embalonuridae and 1 (0.52%) Noctylionidae. In total, 99 positive
bat samples were found. Of these, 36 samples were sent for viral
characterization. Of these, 35 (97.2%) had a variant of non-hae-
matophagous bats, and one (2.77) of a haematophagous bat
(Desmodus rotundus). Among the non-haematophagous species,
two specimens showed genetic lineage of the insectivorous bats
Nyctinomops laticaudatus.

Both the number of bat samples and infection rates increased
over the study period, with a peak of 214 samples received in 2012,
and a peak infection rate of 40.4% in 2016 (Figure 1). In 2014 and
2015, there was a drop in the number of samples received by pas-
sive surveillance. During the period of active surveillance, a mean
of 44.4 samples was received annually, as compared to an annual
mean of 137.5 samples during passive surveillance. A total of 9/355

(2.5%) of samples received during active surveillance were positive,
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FIGURE 1 Received bat samples, and rabies infection rates over time, 2003-2016 [Colour figure can be viewed at wileyonlinelibrary.com]
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as compared to 90/825 (10.9%) of samples received during passive
surveillance.

Bat samples were received from 82/184 (44.6%) of the State's
municipalities. Five municipalities in the state were responsible for
473 (40.1%) of all bat samples, representing only 4.9% of the State's
population, namely Crato, Sobral, Limoeiro do Norte, Cariré and
Tabuleiro do Norte (Figure 2).

4 | DISCUSSION

Our data confirm that surveillance of bats is crucial for rabies con-
trol in Brazil, as these play a pivotal role in the transmission of
rabies virus to domestic animals, and to humans (Castilho et al.,
2017), and that implementation of passive surveillance measures
had a considerable impact, as compared to active surveillance in
previous years.

The intensified activities of the Rabies Surveillance and Control
Program of Ceara since 2010 included a focus on sylvatic animals
and passive surveillance. Our data show that during active surveil-
lance in former years (before 2010), based on the unselected collec-
tion of samples, the relative frequency of positive samples in bats
was low. With the implementation of the rabies control programme

received
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abuleiro do Norte

N° of bats samples

(from 2010 onwards), based on passive surveillance, both the num-
ber of samples and the frequency of positive samples increased con-
siderably. Similarly, training measures and community involvement
had positive impact on the number of samples received.

Passive surveillance includes collection of bats with abnormal
behaviour, which are encountered outside of colonies and shelters
during non-typical hours, and of dead animals. Consequently, ra-
bies positivity rates are higher. Trainings were performed in Ceara
state since 2010, and health surveillance professionals in urban
areas were directed to collect and send only those specimens that
were dead, or alive but fallen on the ground at unusual times and
places.

The importance of rabies virus surveillance in bats is emphasized
by recent data: in 67% of the canine and feline rabies cases regis-
tered in 2018, the viral variant circulating in the Desmodus rotundus
bat population was identified (BRASIL, 2019). Another nationwide
study has shown that bats were the most commonly attacking syl-
vatic animals and concluded that surveillance systems should em-
phasize the risk of rabies transmitted by bats on a nationwide level
(Rocha et al., 2017). Previous studies have discussed the increasing

importance of sylvatic rabies and the risk for humans, and empha-

sized the public health importance (Favoretto et al., 2013; Rocha et
al., 2017).
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FIGURE 2 Cumulative spatial distribution of received (a) and rabies positive (b) bat samples by municipality, Ceara state
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Bats were responsible for 32% of the 25 cases of human ra-
bies recorded in Brazil from 2010 to 2017. In the states of Para and
Maranhao, two outbreaks of human rabies transmitted by haemato-
phagous bats were recorded in 2004 and 2005, with 87% of all cases
in both years being transmitted by these species. The last human
case of rabies in Ceara State occurred in a farmer in 2016, after being
attacked by D. rotundus.

In 2015 and 2016, two human cases occurred via transmission by
domestic cats infected with the genetic lineage related to haemato-
phagous bats. In 2017, six cases of human rabies were recorded in
Brazil by the lineage encountered in the haematophagous bat. One
of these cases was transmitted by a domestic cat.

This demonstrates the ongoing importance of domestic animals
as secondary transmitters of rabies virus. Consequently, intensifi-
cation of passive surveillance and monitoring of rabies in bats and
other sylvatic animals has become a main pillar of governmental dis-
ease control programmes (Moutinho et al., 2015).

While bats are considered the main transmitters of rabies virus
in rural Brazil (Rocha et al., 2017), increasing urbanization and de-
forestation have been discussed as possible driving factors for
an increased risk of rabies virus transmitted from bats to humans
and domestic animals also in urban areas (Castilho et al., 2017).
Haematophagous bats usually occur in rural areas, but non-hae-
matophagous bats are well adapted to urban areas. As D. rotundus
usually feeds on less active animals and sleeping humans, dogs and
cats most probably are infected by accidental contact with and prey-
ing on bats showing atypical behaviour.

Non-haematophagous bats also pose a risk for humans. In
Argentina, Chile and Brazil, three families of non-haemato-
phagous bats were identified to be infected with rabies virus
(Phyllostomidae, Vespertilionidae and Molossidae) (Sodré, da Gama,
& de Almeida, 2010), The number of rabies cases in Brazilian urban
areas identified in non-haematophagous bats increased from 20
cases in 2000 to 136 cases in 2005 (Wada et al., 2011). Albas et al.
(2011) detected 74 positive samples in Sao Paulo state from 1996
to 2003, with 58 (78.4%) related to non-haematophagous bats. In
the state of Ceara, between 1990 and 2005, 13 of 40 (32.5%) re-
ported human cases of rabies had sylvatic animals as sources of
infection. In 2007, a rabies virus lineage circulating in non-hae-
matophagous bats was identified in a dog (Batista et al., 2009),
indicating the risk of secondary transmission of rabies virus from
bats via domestic animals to a human host. Exposure to non-hae-
matophagous bats caused dozens of human rabies cases in the
United States since 1938, and non-haematophagous bat transmis-
sion is currently considered the leading cause of human rabies in
the United States (Pieracci et al., 2019).

The significant reduction in bat samples received by the cen-
tral laboratories in 2014/2015 may reflect the concentration of the
Ceard municipalities' resources on the control of the major Zika virus
epidemic and related intensified surveillance measures, as the ep-
idemic had shown devastating consequences on the human popu-
lation (Heukelbach, Alencar, Kelvin, de Oliveira, & Pamplona, 2016).
This also shows the current fragility of the passive surveillance
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programme, which needs to be strengthened both politically and
financially.

Our study has shown many municipalities with no reports of
rabies in bats. These “silent areas” may reflect operational factors
rather than non-occurrence of sylvatic rabies virus, and conse-
quently, the importance of sylvatic animals for human and domestic
animal health may be underestimated (Rocha et al., 2017). In none
of these municipalities, though, human rabies cases were reported
since 2003. With an increasing focus of Ceara state's bat surveil-
lance and monitoring programme on sylvatic animals, case numbers
in bats have increased, but in many municipalities, due to lack of
human and financial resources, rabies control is still focused on dogs
and cats. The last case of human rabies with direct transmission by
haematophagous bats occurred in 2016 in the remote municipality
of Iracema, a region that did not send any animal sample for labora-
tory diagnosis for more than 5 years (Duarte et al., 2016). In 2017, in
another municipality in the savannah region, a person was aggressed
by a kitten. The animal died ten days thereafter, and the diagnosis
was positive for rabies with a genetic lineage from D. rotundus (Maia
et al., 2018).

We conclude that surveillance and monitoring of rabies virus
in bats, especially passive surveillance, besides the implementa-
tion and strengthening of surveillance actions in humans exposed
to aggressions, is of fundamental importance to avoid new cases
of human rabies by bat transmission in Ceara state, and through-
out the national territory. Both haematophagous and non-hae-
matophagous bats have to be considered in surveillance and
control programmes in urban and rural areas, in addition to trans-
mission by domestic and other sylvatic animals. The programme
will have to continue on a systematic level, and municipalities
with no reports will have to be included more intensively into the
programme. Virus lineages should be characterized to increase
knowledge on transmission dynamics of sylvatic rabies to domes-
tic animals and the human population, and to provide additional
evidence for planning and implementation of improved control

measures.
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Abstract

Introduction: Rabies is considered one of the most relevant public health problems owing to its high fatality rate and the high number
of deaths worldwide. Methods: We included patients with human rabies who attended a reference hospital in the state of Ceara during
1976-2019. Results: Data were available for 63 out of 171 (36.8%) patients. Of these patients, 48 (76.2%) were attacked by dogs. In
recent years, wild animals have been the most common aggressor species (marmosets and bats). Only 39 (70%) patients were initially
correctly suspected with rabies. Bites were the most frequent exposure (56; 96%), most commonly on the hands (21; 42%) and the head
(9; 18.4%). Only 14 (22%) patients had sought medical assistance before the onset of symptoms, and only one completed post-exposure
prophylaxis. The most prevalent signs and symptoms included aggressiveness/irritability (50; 79.4%), fever (42; 66.7%), sore throat/
dysphagia (40; 63.5%), and myalgia (28; 44.4%). Hydrophobia was present in 17 patients (22.0%). Conclusions: Most cases of human
rabies in Ceara occurred due to the failure to seek medical assistance and/or the failure of the health system in initiating early post-
exposure prophylaxis. There is a need for specific information and education campaigns focusing on the cycle of sylvatic rabies as well
as prevention measures. Health professionals should undergo refresher training courses on the signs and symptoms of rabies and on the
specific epidemiological features of the disease in Brazil.

Keywords: Rabics. Zoonosis. Epidemiology. Public Health.

INTRODUCTION of canine vaccination campaigns and the intensification of the
provision of post-exposure prophylaxis. Currently, there are
only sporadic cases of HR transmitted by dogs®. In the last
decade, 9 (23.7%) of the 38 HR cases registered in Brazil were
transmitted by dogs. The other cases were primarily transmitted
by hematophagous bats (52.6%), followed by non-human primates
(10.5%) and felines (10.5%)". In fact, the hematophagous bat
(Desmodus rotundus) is the main transmitter of rabies virus to
humans in Brazil, and the variant maintained and transmitted by
this species is commonly found in human cases where other species,
In Brazil, a significant reduction in mortality rates due to HR  mainly dogs and cats, are aggressors™*.
has been achieved in the last 30 years aller the implementation

Human rabies (HR) is a zoonotic viral disease that affects the
nervous system. It is a vaccine-preventable disease; however,
its course is practically irreversible after the onset of signs and
symptoms'. The disease causes approximately 60,000 human
deaths per year worldwide, with the highest number of cases
recorded in rural areas in Africa and Asia®*. The main transmitter
is the domestic dog (Canis familiaris), which accounts [or
approximately 99% of cases worldwide'.

In the state of Ceara in Northeast Brazil, dogs, hematophagous
bats (Desmaodus rotundus), and other wild species are responsible
for maintaining and transmitting variants of the rabies virus to
Corresponding author: Prof. Jorg Heukelbach. humans®’, Of the 46 HR cases registered during 1990-2016 in
e-mail: heukelbach@ufc.br

® https;//orcid org/0000-0002-7845-5510 the state, 52% occurred in Fortaleza, and dogs were the most
Received 6 April 2021 common transmitters of the virus. The other cases were distributed
Accepted 14 June 2021 throughout the state's municipalities, and the virus was transmitted
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by marmosets (Callithrix jacchus) (26%), bats (8.7%), and
raccoons (2.2%)™'. In fact, since 2004, wild animals, especially
marmosets, have become more prominent in the transmission
chain in Ceara™. Recent studies have shown that bats are the main
reservoirs for the circulation of the HR virus in Ceara®. The last
case of HR in the state occurred in 2016; the virus was transmitted
through a hematophagous bat bite on a farmer who did not seek
medical assistance'’.

Post-exposure prophylaxis after aggression by a rabid animal
is highly effective and prevents disease and death. Early diagnosis
and the initiation of post-exposure prophylaxis are essential.
However, physicians generally have limited knowledge about
signs, symptoms, and prophylaxis'?. Owing to the complexity of the
clinical signs, its sporadic occurrence, and the lack of experience of
physicians in treating rabies patients, the diagnosis may be delayed.

This study describes the clinical and epidemiological
characteristics of 63 patients affected by human rabies in the state
of Ceara over a period of 44 years.

METHODS

The study was carried out in the state of Ceara in Northeast
Brazil (population: 8.8 million, Figure 1). In the state, 171 human

FIGURE 1: Location of the State of Ceara in Northeast Brazil in Latin America.

2/8

rabies cases were reported during 1970-2019, with a constant
decrease in the number of cases since 1978, after the start of
intensive animal vaccination campaigns’. The last human rabies
case transmitted by a dog occurred in 2010 and that transmitted
by a sylvatic animal (hematophagous bat, Desmodus rotundus)
occurred in 2016.

The target population included all human rabies cases from
which data were available in records, that is, from 1976 until
the last registered case in 2016, attended by the state reference
hospital for infectious diseases in the state capital Fortaleza
(Sao José Hospital of Infectious Diseases). All registered rabies
cases were treated at this hospital, as this is the only reference
hospital for infectious diseases in the state. The analysis included
all patient charts encountered in the hospital archives.

The variables available and analyzed in this study included
epidemiological and clinical data, such as aggressor species, type of
aggression/exposure to the virus, location of lesion, post-exposure
prophylaxis, origin of the animal, animal situation, follow-up on
animal, animal observation, incubation period, signs and symptoms,
initial diagnosis, aggression dates, onset of symptoms, and death.

Data entry, processing, and analysis were performed using
Microsoft Excel 2010 software within a database. The virus
incubation period was calculated as the difference in days between
the aggression date and the date of symptom onset. The patients'
lifetimes were calculated based on the difference in days between
the date of death and the date of the onset of clinical signs.

The study was approved by the Ethical Review Boards of the Federal
University of Cearda (CAAE number: 13466719.6.0000.5054), of the
State Health Secretariat (CAAE number - 13466719.6.3001.5051),
and of the Reference Hospital for Infectious Diseases Sao José
(CAAE number: 13466719.6 .3002.5044).

RESULTS

Sixty-three patient charts were included in the analysis,
representing 36.8% of the 171 patients who attended the reference
hospital during the study period. Table 1 shows the epidemiological
characteristics of patients. Approximately 25% of cases involved
dogs as aggressors, and bites were by far the most frequent type of
exposure, mostly on the hands (Table 1). Only 14 (22%) patients
sought medical services after the attack (before the onset of specific
symptoms). No treatment was prescribed for two of these patients,
and the remaining patients received different prescriptions for
post-exposure prophylaxis with a variation of 1 to 13 doses of
rabies vaccine. Of these patients, nine (75%) did not complete the
treatment. The origin of the aggressor animal was available only in
33 (52.3%) medical records, with approximately one-third (36.4%)
being stray dogs.

The most prevalent signs and symptoms included changes in
behavior (aggressiveness/irritability), followed by fever and pain in
the throat/dysphagia (Table 2). Hydrophobia was common. Therapy
was based on antibiotics, antivirals, anticonvulsants, analgesics, and
antipyretics. The four cases of human rabies that occurred since
2010 were submitted to the so-called Recife protocol, but none of
them survived.
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TABLE 1: Characteristics of human rabies cases according to the aggressor animal species, exposure type, injury site, post-exposure prophylaxis, animal origin,

animal condition, and animal monitoring (N = 63), Ceara, Brazil, 1976-2019.

Variable Number %
Aggressor animal species
Dog 48 76.2
Marmoset 6 9.5
Hematophagous bat 5 7.9
Unknown 3 4.8
Cat 1 1.6
Exposure type*
Bite 56 96.6
Scratch 2 34
Lesion location*
Hand 21 429
Head 9 18.4
Upper limbs 5 10.2
Lower limbs 5 10.2
Foot 3 6.1
Trunk 3 6.1
Head + upper limb 2 4.1
Hand + upper limb 1 2.0
Post-exposure prophylaxis
Did not seek assistance 49 778
13 doses of anti-rabies serum 3 438
1 dose of vaccine 3 4.8
No treatment recommendation 2 32
3 doses of vaccine 2 3.2
11 doses of vaccine 1 1.6
Completed treatment 1 1.6
10 doses of vaccine + antiserum + booster every 10 days 1 16
7 doses of vaccine 1 1.6
Animal origin*
Stray dog 12 36.4
Domestic 1 33.3
Wild 10 30.3
Animal condition*
Abnormal behavior 35 85.4
No symptoms at the time of aggression 5 12.2
Unknown 1 24
Follow-up on animal*
Dead 26 63.4
Disappeared 1 26.8
Unknown 4 9.7

* Data not available for all cases (see Materials and Methods).

Only 39 (70%) of the patients had an initial diagnosis of rabies
when they sought the health unit after presenting the clinical signs of
the disease; the other cases were first diagnosed as acute encephalitis
(4; 7.1%) and meningitis (3; 5.4%). followed by a single diagnosis
of respiratory infection, poliomyelitis, acute abdomen, acute
polyencephalitis, pneumonia, nervousness/pneumonia/meningitis/
rabies, head trauma, intestinal obstruction, dengue/meningitis, and
Guillain-Barré syndrome.

The mean time of the incubation period, in days, for patients
being attacked by dogs was 49.2 (amplitude: 13-149), by marmosets
44.8 (20-61), by hematophagous bats Desmodus rotundus 33.5
(14-68), and for the patient being bitten by a cat, it was 118 days.

In general, dogs were the main transmitters, with six and seven
cases in 1979 and 1980, followed by six cases in 1982 and 2003,
respectively. Six cases transmitted by marmosets were recorded
in 1980, 1981, 1991, 2008, 2010, and 2012. Of the five cases
transmitted by bats, two occurred in 1985, and single cases occurred
in 1983, 1995, and 2016. A single case transmitted by a cat occurred
in 1979 (Figure 2).

The mean lifespan of patients after being attacked by dogs
and cats was 5.8 and 3.0 days, respectively. After the attack by

marmosets and bats, the mean lifespan was 9.7 and 9.4 days,
respectively.
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TABLE 2: Signs and symptoms of rabies patients (N = 63), Ceara, Brazil. 1976-2019.

Signs and symptoms Number %

Behavior change (aggressivenessiirritability) 50 79.4
Fever 42 66.7
Sore throat/Dysphagia 40 63.5
Myalgia 28 444
Paresthesia 22 349
Hydrophobia 17 27.0
Headache 17 27.0
Sensitivity to drafts 16 254
Tremor 15 238
Insomnia 14 222
Inability to walk 14 222
Anorexia 13 20.6
Nausea/Vomiting 1 17:8
Prostration 1 17.5
Shortness of breath 1 17.5
Dysarthria (speech disorder) 10 15.9
Sweating T 1.1
Hoarse cough 6 9.5
Seizures 6 9.5
Photophobia 3 4.8
Difficulty in urination and evacuation 2 3.2

|
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FIGURE 2: Human rabies cases by year of occurrence and aggressor animal species (N=63), Ceara, Brazil, during

1976-2016.

DISCUSSION

This is the first systematic study on the epidemiological and
clinical characteristics of human rabies in the state of Ceara,
covering a 44-year period. In the first few years, dogs were the
main transmitters of the virus and were responsible for 75% of all
cases. In recent years, wild animals have become the most important
aggressor species. Most victims were not aware of the importance
and necessity of seeking assistance after being attacked. Hands
were the most common body parts affected through bites. Health
professionals often failed to diagnose rabies and did not prescribe
post-exposure prophylaxis over time.

The clinical signs presented were mostly related to behavioral
changes, such as aggressiveness and irritability, but the initial
diagnosis of the disease was dismissed in 30% of cases. This
reinforces the importance of assessing any mammal exposure and
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suspecting human rabies whenever a patient is seen in the health
care system with a sudden onset of neurological symptoms. During
an outbreak of human rabies in the state of Amazonas in Brazil,
most victims presented similar neurological disorders such as
paraparesis (87.5%), aggression and/or agitation (37.5%), mental
confusion (25%), and tetraparesis (18.8 %)". In another study in
Brazil, patients presented with fever (92.6%), agitation (85.2%),
paresthesia (66.7%), and dysphagia/paralysis (51.9%)".

A single patient was attacked by a cat with a longer incubation
period, presenting a 118-day interval that does not match the rabies
incubation period commonly observed in human beings, which
is, on average, 45 days'". Nevertheless, the incubation period can
vary from days to years, depending on the location, severity, and
depth of the lesion and the distance from the wound site to the
brain and nerve trunks, the amount of virus inoculated, and the
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viral strain®. In a human rabies outbreak in the state of Amazonas
due to attacks by hematophagous bats, 15 patients presented an
incubation period of 16 to 39 days, but in one case, it took 120
days until the manifestation of clinical signs”. In Brazil, human
rabies cases reported from 2007 to 2017 had a median incubation
time of 50 days™. All these periods are sufficient to seek medical
assistance and to initiate postexpouse prophylaxis, preventing the
development of the disease and further deaths.

The lifespan of patients counting from the onset of clinical signs
until death was within the period of 10 days, consistent with the
lifetime of a patient affected by rabies described in the Brazilian
Health Surveillance Guide®. In the state of Amazonas during the
outbreak of cases transmitted by bats, deaths occurred between two
and nine days afler the onset of symptoms".

Despite attempts to cure the last four patients since 2010 in the
state of Ceard, none has had a successful response. The affected
patients were mostly treated with antibiotics and antivirals. After
the onset of clinical signs, the chances of survival are remote and
evidence was restricted to a few case reports'®. Treatment is based on
the Milwaukee/Recife protocol and is recommended for any patients
with clinical suspicion of rabies who have an epidemiological
link and inadequate post-exposure prophylaxis. The patients
must be promptly isolated and admitted to the intensive care unit,
providing central venous access, delayed bladder catheterization,
and nasoenteral catheterization'. Of the 93 patients who received
the Milwaukee protocol worldwide so far, 18 survived the disease.
Countries with the largest number of survivors included India (five
cases), the United States (three cases), and Brazil (two cases). The
recovered patients had mild to severe sequelae, with the exception
of three cases in the United States who had only mild sequelac'.

Dogs, especially stray dogs, are the most common aggressor
species in many settings'*!*2". This is a consequence of the lack of
public policies related to the control of stray dog populations and
the fact that pet dogs have the closest relationship with humans. In
fact, the control of stray dogs has been considered a priority for the
prevention and control of human rabies® . At the beginning of the
study period, the National Rabies Prophylaxis Program (Programa
Nacional de Profilaxia para a Raiva - PNPR), based on mass
vaccination campaigns of dogs and cats, an action that is considered
of great importance for the control of the disease in the country,
has not yet been established in the state of Ceara. Implementation
started in 1973, with roll-out in all Brazilian states during the four
years thereafter”. This explains the early period from 1979 to 1980,
with the highest records of human rabies cases due to aggression by
dogs found in our study. One third of the dogs that were attacked
were stray dogs and had clinical characteristics typical ol rabies.

The cases involving wild mammals in this study have been
reported since the 1980s. In particular, marmosets are responsible
for transmitting the rabies virus to humans. In Ceara, it is common
for the rural population to capture and raise non-human primates,
such as pets, including marmosets. Because these rural populations
are usually unaware of the rabies virus transmission cycle. they do
not seek medical assistance after being attacked by a wild animal.

In fact, the marmoset (Callithrix jacchus) has been the main
transmitter of the rabies virus to humans in recent years in Ceara. It
harbors a unique and exclusive variant, identified for the first time
in Ceard, and thus far, this variant has been restricted to Northeast
Brazil. Marmosets are the only terrestrial wild species responsible
for human cases through direct aggression in the country™®,
Antigenic analysis and genetic sequencing of the rabies virus in wild
and domestic animal species in Ceara allow a better understanding
of the dynamics of disease transmission, to improve surveillance
and control actions, consequently with the non-occurrence of new
cases, serving as an example for Brazil and worldwide™.

The last record of a rabies case transmitted by a marmoset
was in 2012 in a rural setting. The state rabies control program
subsequently implemented measures to reduce the risk of rabies
transmitted by wild animals, by actions such as the provision
of information and education campaigns, and training of health
professionals on all levels.

By contrast, in the United States, bats were responsible for
70% of 125 human rabies cases recorded from 1960 to 2018*.
Cases transmitted by hematophagous bats have also appeared in
rural Ceara since 1985. In three cases that occurred in 1983, 1985,
and 1993, it was not possible to identify the aggressor animal.
Probably, the animal involved was the hematophagous bat
Desmodus rofundus. 1t can happen that the victims are used as a
food source for these animals and, due to the size of the wound
and the subtlety of the animals” attack, they often go unnoticed™.
However, it was not possible to confirm the type of viral variant
present, as we do not yet have evidence for this in Brazil. From
1996 to 2001, the identification of the rabies viral variant was
carried out only for research purposes, and since 2002, antigenic
identification with monoclonal antibodies was implemented at the
Pasteur Institute in Sao Paulo™.

Only one case was transmitted by a cat in 1979, in Fortaleza,
the capital city of Ceara. To date, there have been no records
of rabies cases with cats as transmitters in the state's database.
Although canine rabies is under control in Ceard, surveillance
in domestic species still requires attention, as treatment for
disease transmitted through dogs accounts for more than 70% of
post-exposure treatments in the state, after attacking humans®?’,
Another concerning issue is the maintenance of the rabies virus
by wild animals such as bats, crab-eating fox (Cerdocyon thous),
marmosets ( Callithrix jacchus), and raccoons (Procyvon cancrivorus),
as confirmed by the state laboratory™, which pose an imminent
risk of transfer from wild to domestic species and secondary
transmission to humans (bat-cat/dog-human)**. In Brazil, no
immunization strategy is available against rabies for wild animal
species, and the program relies on passive surveillance through
viral monitoring of wild mammals found dead on the highways®.

Only 22% of victims had sought medical care after exposure.
There is still a need for actions to alert the population of Ceara on the
main aspects of rabies, especially on prevention, and the awareness
that post-exposure prophylaxis is the only form of prevention after
being attacked by a diseased animal'.
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In other settings, limited access to the health care system is
another key factor. For example, in South Africa, the main reason
for not initiating post-exposure prophylaxis was the lack of health
professionals'®. In Ceara, the professionals treated patients but did
not prescribe a dose of vaccine, probably because they were unaware
of the human anti-rabies treatment protocol available on the Ministry
of Health website, and the established post-exposure prophylaxis
guidelines”. According to the human anti-rabies prophylaxis protocol
of the Brazilian Ministry of Health, post-exposure prophylaxis is
indicated after aggression by wild animals and domestic animals
roaming freely, or without the possibility of observation”. Post-
exposure prophylaxis is available free of charge within the nationwide
Unified Health System (Sistema Unico de Satide).

Another Brazilian study on 82 cases of human rabies transmitted
by wild animals, mostly bats, reported that post-exposure prophylaxis
was not prescribed for 72% of patients®. This is considered a major
failure in health services because it is essential that professionals on
the frontline of rabies surveillance have adequate knowledge and
are aware of the risk of transmission, especially by wild animals.
In 2020, in the northeastern Brazilian state of Paraiba, a woman
was bitten on the hand by a wild canid, contracted rabies, and died.
On the day she was attacked, she sought health services, but no
recommendation for post-exposure prophylaxis was given by the
health professional®’. Human cases still occur and are related to the
lack of awareness of the population followed by inadequate healthcare-
seeking behavior, and by the failure of the health care system, leading
to missed opportunities to save lives'***. There is a clear need to
update professionals working in rabies surveillance and treatment.

Several patients abandoned post-exposure prophylaxis,
compromising the body’s immune response and favoring disease
development. In Mozambique in 2014, similar observations were
made, and many patients did not receive full treatment to develop
the disease'. In other countries, such as India, a minority of rabies
victims received complete post-exposure prophylaxis, mainly due
to the absence of vaccine and antiserum'*2*,

Even though canine rabies is controlled in Ceara, there is a high
risk that dogs and cats might be contaminated by wild animals
and then the virus transmission may restart to humans. To control
rabies maintained and transmitted by dogs and humans with
virus transmission by wild species, the state of Ceara performs
surveillance actions in an integrated and continuous manner, in
collaboration with different institutions.

The state develops strategies that consider the local situation and
conditions, providing the availability of supplies in a timely manner
to ensure a better response and the non-occurrence of human cases.

To increase effectiveness, rabies control requires a multidisci-
plinary, one-health approach. The disease is associated with all four
determinant groups described by One Health as causing disease®:
First, as a zoonosis, animal health plays an important role; second,
populational and social factors such as poverty, inadequate living
conditions, access to education, and human behavior are interlinked
with the disease; third, the health care system, surveillance, profes-
sional training, and access to health care are pivotal factors; and
finally, environment and climate change can be considered as ad-
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ditional driving factors for the dynamics of virus transmission. As
shown by our group previously and exemplified by the last 6 cases
that occurred in Ceara™, intensified operational and implementation
research efforts at this last mile are needed to identify bottlenecks
in the control programs that are specific for each setting.

This study had several limitations. We analyzed the secondary
data, and some medical charts did not provide complete information.
In addition, it was possible to include only 37% of registered rabies
cases during the study period because the other charts could not
be encountered in the archive. The information contained in the
oldest medical records, such as data of type of exposure, lesion
location, initial diagnosis, and origin of the attacking animal,
was not complete. Despite these limitations, this study provides
information of great relevance to human rabies.

It can be concluded that most human rabies cases in Ceara
occurred due to the failure to seek assistance and due to the failure of
the health care system to initiate and complete early post-exposure
prophylaxis. There is a need for specific information and education
campaigns focusing on the sylvatic rabies cycle and prevention
measures. Health professionals need refresher training courses on
the signs and symptoms of rabies and on the specific epidemiologic
features of the disease in Brazil.
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Abstract
Aim: To analyze the One Health approach regarding rabies surveillance, control, and prevention in Brazil's Ceara
State, exemplified by a detailed description of rabies cases that occurred over 18 years.

Methods: We described in depth the history, case development, surveillance, and prevention measures of all cases
of human rabies, 2004-2021. We analyzed patient charts and reviewed technical reports of the State Health
Secretariat, in addition to analysis of personal notes from field missions.

Results: All six cases occurred in rural areas. The affected people came from resource-poor communities. The state
rapid response team performed comprehensive actions and seminars in collaboration with the Municipal Health
Secretariats and other stakeholder groups. Patients and their relatives were not aware about the risk of wildlife-
mediated rabies. A high number of wild animals (marmosets) kept as pets were collected in the communities. Only
one patient presented at a primary health care center before the onset of symptoms but did not receive any post-
exposure prophylaxis due to logistic problems. Even after onset of symptoms, in all cases, the suspected diagnosis
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was not rabies at first. In four cases, transmission occurred by marmosets (Callithrix jacchus), one by a
hematophagous bat (Desmodus rotundus), and another by a domestic dog, though the identified viral strain was
sylvatic. All patients died.

Conclusion: Rabies in Ceara is a wildlife-mediated disease of the most vulnerable rural populations. There is a need
for ongoing integrated surveillance and control measures, information and education campaigns, and professional
training, especially focusing on wildlife-mediated rabies. An integrated One Health approach - as exemplified by
the presented rabies control program in Ceara - is critical for human rabies elimination.

Keywords: Rabies, control, surveillance, wild animals, Brazil, One Health

INTRODUCTION

Rabies is a neglected tropical disease with considerable impact, mainly on resource-poor and disadvantaged
populations. The World Health Organization’s most recent roadmap “Ending the neglect to attain the
Sustainable Development Goals: a road map for neglected tropical diseases 2021-2030” targets elimination
of rabies as a public health problem, to be evidenced by 92% of the countries having achieved zero human
deaths from rabies by 2030'".To achieve the elimination of rabies as a public health problem worldwide, it is
necessary to adapt strategies at regional and national levels, to increase financial investment, and to apply
measures according to specific local conditions™**.

As a result of regional efforts and the ongoing support by the Pan American Health Organization,
systematic rabies control measures were strengthened in Latin America since the 1980s, and canine cases
were reduced by 98%'*". Human rabies still persists on the continent, and some areas register canine rabies.
On the other hand, in some other areas there is an increasing importance of sylvatic animals for
transmission, such as hematophagous bats'“*".

Rabies control programs usually have focused on vaccination of dogs and cats as main transmitters, and
often did not fully consider interdisciplinary approaches including humans, domestic animals, sylvatic
animals, and the environment. While classically rabies control measures include vaccination and awareness
campaigns, One Health approach integrates all major stakeholder groups and integrates more
comprehensive activities. Thus, some authors have called for a One Health approach to further improve
effectiveness of rabies control and prevention measures'™.

In Brazil, animal rabies surveillance and control measures are coordinated by the Ministry of Health and the
Ministry of Agriculture and Livestock, in an integrated way, consisting of disease surveillance in dogs and
cats, cattle, horses and wild species such as bats. There are still human rabies cases in the country; from 2010
to 2020, there was a total of 39 registered cases (all confirmed by laboratory diagnosis), with about half of
them transmitted by bats, only around a quarter by dogs, 10% by cats, and another 10% by non-human
primates"”. Nowadays, hematophagous bats (Desmodus rotundus) and marmosets (Callithrix jacchus) are
considered the main aggressor species for rabies virus transmission to humans in Brazil"**\.

Ceard State in Northeast Brazil consists of 184 municipalities [Figure 1]. The population size is
approximately 9 million, in an area of 149,000 km>. The state is mainly characterized by savannah/caatinga
vegetation, with exception of some Atlantic rain forest remains. The integrated program for rabies control
was implemented in Ceara State in 2008. Since then, both the State Health Secretariat and the State
Livestock Authority (ADAGRI) have put a strong emphasis on interdisciplinary and transdisciplinary
aspects to improve rabies surveillance and control for humans, domestic animals, and wildlife. There is a
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Figure 1. Location of Ceara State in Northeast Brazil, highlighting the municipalities where the rabies cases occurred, 2004-2021.

multidisciplinary state rapid response team composed of about 10 professionals, including veterinarians,
nurses, pharmacists, community health agents, endemic control agents, and health educators, who
immediately visit the affected community and perform field investigations after the notification of a case.
They remain in the field until the risk situation is controlled. The measures performed during these field
missions include case investigation, contact tracing and post-exposure prophylaxis for exposed people,
vaccination of people at risk, information and education campaigns, seminars for health professionals,
vaccination of domestic and farm animals/livestock, laboratory analysis of suspected domestic and wild
animals, viral strain identification, and collection of wild animals kept as pets in the communities.

As a way of implementing rabies surveillance and control in the state, several training activities were
developed, such as courses, workshops, seminars, research studies, and institutional partnerships. The
training activities of the integrated program for the control and surveillance of rabies in Brazil’s Ceara State
are detailed in Table 1. The trainings were mainly carried out reactively, during the occurrence and
investigation of human cases.

In this paper, we describe the practical aspects of the above-mentioned integrated approach.

METHODS

We describe in detail the history, case development, and surveillance and prevention measures of all cases of
human rabies that occurred in the state in the period 2004-2021.

We analyzed charts of the patients admitted to the state reference hospital for infectious diseases in the state
capital Fortaleza. Five rabies patients of this study were admitted to this hospital. One patient was not
transportable and was admitted to the regional hospital in Barbalha municipality. In this case, the expert
team from the reference hospital supported the regional hospital team in clinical management.
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Table 1. Training measures as elements of the integrated program for the control of rabies in Ceara State

Rabies surveillance
techniques

Technical professional
training

Surveillance of wildlife-
mediated rabies

Inclusion of education
sector and general
population

Research in
collaboration with
academic institution

Training on rabies
surveillance and clinical
aspects

Training of physicians,
nurses

Primary health care
workers

Community health
agents, and endemic
control agents

Collection of wild
animals kept as pets

Theoretical and practical courses were delivered to all state veterinarians working in the public health sector. Seminars included collection and shipping of samples from dogs, cats, farm
animals and sylvatic animals that died with neurological disorders, by cervical spinal cord collection technique. In addition, the State Livestock Authority held refresher courses on the
identification of hematophagous bats and the collection and shipping of samples of farm animals

Seminars for professionals of the technical rabies control teams throughout the state included identification of the main bat species of epidemiological importance, and aspects regarding
the ecology, public health, and management measures for the control of diseases transmitted by these animals. Theoretical and practical courses were given on the implementation of the
program for the prevention and control of rabies in bats, covering several Regional Health Coordinators for all veterinary medical professionals, Caordinators of the Primary Care and
epidemiology, supervisors, and primary health care agents who work in the rabies surveillance program in the state of Cearé

Courses on surveillance of wildlife-mediated rabies were conducted in the state’s Regional Health Centers, for all professionals working in surveillance of wildlife

In order to raise awareness of the epidemiological situation of rabies in the region and to increase the level of information on ways of preventing the disease, the state held several
workshops to implement the project "Health and education in the control of wildfife-mediated rabies in the state of Ceard", in partnership with the Health Secretariat and Regional
Education Coordinators. Priority was given to regions where circulation of the rabies virus in the wild animal population is known. In addition, the State Livestock Authority carried out
health education activities in rural communities on rabies in farm animals

Collaboration of state authorities with the University of So Paulo included research on rabies in sylvatic animals. Academic trained professionals of the rabies control program on specific
aspects of wildlife-mediated rabies, collection of biological material, and use of personal protective equipment

Refresher seminars were conducted for health professionals across the state (physicians and nurses) on clinical aspects and rabies surveillance

Due to the high turnover of primary health care professionals responsible for the prescription of human anti-rabies protocol, meetings were held with the Regional Health Coordinators
Seminars were conducted for physicians and nurses on standardized prophylactic treatment, according to the Ministry of Health's guidelines

Theoretical and practical courses for community health agents and endemic control agents focused on the prevention of rabies, such as animal vaccination, patient monitoring. post-
exposure prophylaxis, and general aspects of endemics and their control

Collaboration with the Brazilian environmental authorities (IBAMA) in the collection of wild marmosets, capuchin monkeys, wild dogs, raccoons and other mammals, which are raised as
pets by the population. Awareness campaigns were conducted, targeting the general population in high-risk areas. It is forbidden by law to keep wild animals as domestic animals

In addition, we reviewed technical reports of the State Health Secretariat, and provided information from personal notes, as two of the authors (Duarte NFH &
de Oliveira Moreno ) participated as members of the team in the investigations, as well as prevention and surveillance measures.

In three cases, rabies was confirmed by RT-PCR ante-mortem by the Ceara State reference laboratory, and in all cases, diagnosis was confirmed post-mortem
by direct immunofluorescence performed at the Pasteur Institute in Sao Paulo. Viral typing of samples was performed by the Pasteur Institute for all cases.
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RESULTS

Six cases of human rabies were recorded in the state, in six different municipalities scattered around the
state’s hinterland [Figure 1]. All cases occurred in rural areas, and affected people who came from isolated
resource-poor communities, Figure 2 depicts the house of case #1 and the primary health care center in the
community, which is exemplary of the low socio-economic conditions and the poor health care system in
the affected communities.

Demographic and disease-related characteristics of the individuals are presented in Table 2. Five of the six
patients were males. In four cases, transmission occurred by marmosets (Callithrix jacchus), one by a
hematophagous bat (Desmodus rotundus), and another by a domestic dog, though the identified viral strain
was sylvatic. All patients were bitten by the rabid animals, mostly on the hand. In the three patients, where
diagnosis was confirmed by RT-PCR ante-mortem in cerebrospinal fluid, hair follicle, and saliva, the
Recife/Milwaukee treatment protocol was applied. All six patients died.

Table 3 describes the detailed history and development of cases, and the surveillance measures performed
by the state’s rapid response team which started investigation immediately after notification. In all cases, the
technical team of the State Health Secretariat collaborated intensively with the Municipal Health
Secretariats, Regional Health Coordination, State Livestock Authority, Education Secretariat, and other
authorities and organizations, for preparation of an action and control plan, surveillance, and viral analyses.
The rapid response team performed comprehensive actions to prevent any additional cases, and to make the
population aware of the rabies risk. A large number of wild animals (marmosets) kept as pets were collected
in the communities.

The case descriptions show that people in the communities were not aware of the risk of rabies being
transmitted by wild animals, and sometimes even approached the diseased animals actively (cases #1, #2, #4,
and #5). One patient was attacked by a hematophagous bat while sleeping (case #6). He was living in a
simple house, with easy access for bats to the sleeping room [Figure 3]. Domestic animals were abundant
around the house of this case [Figure 4]. This is remarkable, as usually, these bats prefer blood-feeding on
animals and only feed on humans in the absence of adequate animals.

Only one patient presented at a primary health care center before the onset of symptoms (case #3). He
presented to the primary health care center for wound care, after being bitten by his hunting dog, but did
not receive any post-exposure prophylaxis due to logistic problems; no physician was present at the
weekend and he did not return to the health center thereafter. Even after onset of symptoms, in all cases, the
suspected diagnosis was not rabies at first.

DISCUSSION

Our detailed description of the investigation of all human rabies that occurred during a period of 18 years in
Ceara State demonstrates the need for ongoing integrated surveillance and control measures. All cases
occurred in resource-poor communities with limited access to the educational and health systems, in the
rural hinterland. Rabies in the state can be characterized as a rural wildlife-mediated disease of the mostly
underprivileged populations, being one of the most neglected diseases in the region. The affected
communities were not aware about the risk of wildlife-mediated rabies, there was limited access to the
health system hampering timely administration of post-exposure prophylaxis, and the primary health care
system did not adequately consider rabies as a differential diagnosis. The multidisciplinary state rapid
response teams realized integrated measures including all stakeholder groups to prevent further cases.
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Table 2. Socio-demographic and epidemiological characteristics of rabies cases in Ceara State (2004-2021)

Variable n %
Gender

Male 5 833%
Female 1 167%

Age (years)

9 1 16.7%
n 1 167%
16 1 167%
26 2 333%
37 1 16.7%
Profession

Schoolchildren 3 500%
Farmer 3 50.0%
Aggressor species

Marmoset 4 66.7%
Dog 1 167%
Bat 1 16.7%
Aggression type

Bite 6 100%

Location of lesion

Hand/wrist 4 66.7%
Face 1 16.7%

Ankle 1 167%

Healthcare seeking

Did not seek medical attention 5 833%
Sought medical attention (but no post-exposure prophylaxis administered) 1 167%

Viral variant

Marmoset (AgVsagui) 4 66.7%
Wild canids (AgV2) 1 16.7%

Haematophagous bat Desmodus rotundus (AgV3) 1 16.7%
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Table 3. History, case and for the rabies Ceara State (2004-2021)

Case #1(2005), Sio Luis do Curii municipality

History: In October 2005, a 26-year-old man from the rural area climbed a tree near his home to pick up a marmoset and was bitten on the finger of his left hand. The animal disappeared into the forest and was not
seen again. The man had been feeding the marmoset for a few days. When the marmoset did not accept the food anymore, he had decided to capture it

Case development: About two months after the bite, the man began to feel tingling, pain, and numbness in his hands. He complained of chills, fever, and dizziness, but did not seek medical care at the municipal
health center. The signs and symptoms warsened, and the man was referred to the local hospital, where the suspected diagnosis of dengue fever was made. From there, he was referred to the regional hospital and
due to worsening of clinical and neurological signs, from there he was referred to the state reference hospital for infectious diseases in the state capital Fortaleza. The mother only mentioned the animal contact
when she arrived at the referral hospital, and the physicians administered anti-rabies serum to the patient. The mother reported that no one in the family knew that marmosets would transmit rabies, thus the son
did not seek medical care after the bite. The patient died ten days after admission to the hospital in Fortaleza

Intervention: The rapid response team visited the nelghborhood and pedormed active detection of people exposed and livestock bitten by bats, The members of the man’s family were vaccinated. As a means of
further prevention, all dogs,cats and livestock in the received An and education campaign was immediately initiated in the community, consisting of lectures to
increase knowledge on forms of rabies prevention by sylvatic animals, emphasizing the risk of keeping marmosets as pet animals

Case #2 (2008), Camocim municipality

History: On 8th December 2007, a 16-year-old girl from the rural area tried to capture a marmoset sitting in a cashew tree in front of her house. She was bitten in the right hand. Her mother immediately washed
the wound with a phytotherapeutic tincture containing Operculina alata, locally known as "tincture of jalapa” or “aguardente alema”. The animal escaped and did not appear again

Case development: Twenty-three days after the bite, the girl developed myalgia and paresthesia in her arm, and was only then taken ta a primary health care center. The physician prescribed anti-inflammatory
drugs. Her general condition worsened, and the girl was taken to the regional reference hospital in Sobral municipality, where anti-rabies serum was administered. On Sth February 2008, she developed fever,
irritability, headache, and dyspnea. On 6th February, the patient was referred to the state reference hospital in the capital Fortaleza and died on the next day. Only with the patient's arrival at the reference hospital,
the family informed that the brother had also been attacked by the marmoset on the same day

Intervention: When the state’s rapid response team arrived, they identified the girl’s brother who was bitten at the ankle, when he tried to help his sister. He received immediately post-exposure prophylaxis and
survived without any sequelae. Another 19 individuals who had been attacked by mammials recently, though without seeking any medical care, were identified during house-to-house visits in the community.

training on anti-rab; was carried out for health p inthe Ac ‘campaign was rolled out, consisting of lectures on rabies in schools and in
the community. The lectures focused on important aspects of rabies, such as animal reservoirs, type of transmission and prevention. In addition, interviews were conducted in local radio stations to increase
awareness of the population on the risk of rabies, and on the importance of seeking medical assistance. Dogs and cats in eight close-by rural communities were vaccinated, and stray dogs were captured. A door-to-
door survey on sylvatic animals raised as pets identified 51 marmosets. These were collected and handed over to the (IBAMA). C additional campaigns were
carried out on the risk of keeping sylvatic animals in captivity. The health secretariat of the municipality formed partnerships with the educational secretariat and civil society associations, and educational material
was for distri within the

Case #3 (2010), Chaval municipality

History: On 21st May 2010, a 26-year-old man from the rural area, who used to take his dog for hunting in the savannah, applied a bandage to a wound on the back of his animal, possibly a result from a fight with a
fox or a wild dog. At this occasian, he was bitten by his dog on the hand. To stop the bleeding, he washed the wound with ice water and salt. He went to the primary health care center, where asepsis and wound
dressing were performed, He was requested by the health professional to return to the health clinic after the weekend, because at the moment there was no physician present to prescribe post-exposure
prophylaxis. The patient returned on the 22nd and 23rd May (Saturday and Sunday) to change the dressing, and again he was informed about the importance of retuming the next day for rabies prophylaxis, and to
abserve the animal for 10 days. Meanwhile, the dog attacked a domestic pig that was sacrificed and incinerated and three other dogs that received the vaccine. According to the aggressor animal's vaccination card,
the dog had been vaccinated four years ago. It died on 30th May 2010, 9 days after biting his owner. The man claimed that the appli of pi " for him was v, as he was not
feeling anything, despite numbness in his hand

c The man ined of myalgia and ia at the site of the bite, However, he resisted family advice to seek medical attention. After two weeks, he developed fever. On 27th August, he
complained of pain and numbness in his arm, sore throat, and difficulty sleeping. Four days later, he went to a primary health care center, presenting fever and sore throat, and received prescription of ibuprofen and
amoxycillin. During medical consultation, he was not asked about any animal bites or contacts. On st September, the patient's condition worsened, and he presented at the local hospital, with fever (39.5 °C), dark
colored excessive salivation, dysphagia, aerophobia, psychomotor agitation, dysarthria, and dyspnea. After being informed about the dog bite without subsequent post-exposure prophylaxis, the physician referred
the patient to the state reference hospital in Fortaleza. The patient died 18 days after the beginning of treatment according to the Recife Protocol

Intervention: The state’s rapid response team identified 10 individuals by active case finding in the community who had had contact with the diseased animal or the patient's saliva. As most of the animals in the
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community had not been vaccinated in years and due to the presence of wild canids in the localities, all dogs and cats in the municipality were vaccinated, with street animals being captured, vaccinated and placed
in appropriate locations under the supervision of the veterinarian. Courses were held for health professionals on rabies prophylaxis. A meeting was held with all municipal councilors to pass on information about the
case and request support in educational actions on rabies prevention and the importance of vaccination of dogs and cats; and to collect wild animals in captivity to be handed over to the environmental authorities

Case #4 (2010), Ipi municipality

History: In Octaber 2010, the population of the municipality of Ipi burnt the fields to prepare the soil for planting, and many animals escaped from the fire to the urban area of the city. When leaving his house to
work, a schoolteacher came across a marmoset (C. jacchus) sitting in @ tree in front of his house. Two children who passed by, stopped and stood looking at the animal, and one of them (11-year-old boy)
approached the tree. The animal jumped on his shoulder and hit him in the face, then jumped on the teacher’s back and scratched him. According to the child's mother, she did not seek medical attention for the
child because she was unaware of the risk, and the child had not presented any symptoms. Only ater the appearance of signs and symptoms, the child was taken to the doctor

Case development: On T0th November, the boy had headache, fever, tiredness, drowsiness, fatigue, did not play with his brothers, and did not eat. On 16th November, the mother sought care at the local hospital.
The physician diagnosed a severe migraine and released the patient. On the following day, the boy returned to the hospital with of symptoms, and seizures, He was hospitalized for three days. On 20th
November, the condition worsened, and the patient was transferred to the reference hospital in the region, in Sobral municipality, where the clinical diagnosis of rabies was made. There he remained until 22nd
November, when he was transferred to the state reference hospital in the capital Fortaleza, where immediately the Recife Protocol was initiated. The boy died on 27th November

Intervention: Active case finding was done to identify individuals possibly exposed the rabies virus. These were identified with the help of the teacher and included 14 children who had been bitten by marmosets
and a teenager attacked by a dog. All of them had not received any post-exposure prophylaxis and were referred to the primary health care center; none of them developed rabies. The teacher had not received
post-exposure prophylaxis unti the day the boy started having symotams. In addition,the rapid response team identifed familis that kept wild animals in captivity: nine marmosets were colected and handed over

authorities. An campaign was started focusing on the risk of keeping sylvatic animals as pets and rabies transmission. Public and private schools were visited and videos presen(ed and
lectures held. Community health agents were trained, An evaluation showed that the knowledge of community health agents was poor in relation to rabies and The
shocked, and fear spread; parents did not let their children go to school, as the made of transmission was ot known in the community. People were afraid that their children would acquire rabies if they drank from
the same water fountain, sat on the same chair, or by entering the classroom of the boy wha died. In addition to interviews at local radio stations in Ipi and Sobral, lectures were held to the community on rabies

ion and and to create

Case #5 (2012), Jati municipality

History: On 2nd February 2012, a group of children spotted a marmoset in a tree and knocked it down using a swing. A 9-year-old boy took the animal. When he tried to put it in his cap, he was bitten on the finger.
Then he put the marmoset in a cage and hung it on the tree behind the house. On the following day, the boy approached the cage and when he stroked the animal's head, he was bitten on the thumb. The boy's
grandmother washed the wound with water, soap and vinegar to stop the bleeding and told the grandson to get rid of the animal. The animal was released on a tree next to the house, and was found dead on the
next day, The grandmother said that she did not take the boy to the primary health care center, as she was unaware of the risk caused by such a small wound

Case development: On 22nd February, the boy presented with fever and pain in the arm but was taken to the local hospital only on the following day, The pediatrician prescribed antipyretic and analgesic drugs, and
ice compresses. He did not ask about any history of animal contact. In the subsequent three days, the boy remained with moderate fever, and lack of appetite. On 26th February, he presented episodes of frequent
vomiting. The day after, he was taken again to the local hospital. Another day later, his general condition worsened. Until now, diagnosis the diagnosis was dengue fever. On 29th February, the physicians suspected
meningitis and transferred him to the reference hospital in the region in Barbalha municipality. There, rabies was suspected for the first time, and family members were asked about animal contacts, which was
confirmed to be happened about 27 days ago. The Recife Protacol was implemented immediately, but the boy died on 12th March

Intervention: The state rapid response team immediately conducted active case finding of individuals who had contact with saliva of the boy, or with the animal. The grandmother had contact with both, and on 4th
March developed fever, nausea, vomiting, fatigue, and headache, but the diagnosis of rabies could be excluded. She was referred to the hospital in Jati and remained hospitalized, receiving post-exposure
prophylaxis only adistered on 7th March. The ursing techician and ncles had contact with the child'ssecretion, and seven clildren who were with him at the time o the aggression had contact with the
marmaset. All exposed individuals underwent medical evaluation and received p and lectures were performed for schoolchildren. The primary health care
teams assisted lectures on the epidemiological aspects of rabies, and post-exposure prophylais. During these lectures, lhe health professionals and also the population informed the rapid response team that
several people, both in the rural and urban areas, would capture and keep wild animals as pets, mainly marmosets and capuchin monkeys. House-to-house visits in the community were carried out, to alert the
population of the risk of keeping wild animals. A total of nine animals were collected (eight marmosets and a capuchin monkey) and delivered to the environmental authorities. The animals were microchipped and
an oral swab was collected for antibody analysis, with negative result in all cases

Case #6 (2016), Iracema municipality

History: On 5th October, a 37-year-old farmer, living in the rural area was claiming of leg numbness and difficulty urinating. He reported being attacked by a hematophagous bat on 2nd September while sleeping.
He woke up because he felt uncomfortable due to a buming ankle. When he turned on the bedroom light, he saw blood on the spot and on the bed sheat, and a bat struggling between the walls and wardrobe. He
killed the bat, threw it into the waste bin and went back to sleep. The next day, his wife insisted seeking medical assistance, but he did not go to any health center
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evolved to the other leg, and decreased muscle strength. The Recife treatment protocol was initiated on that day. He died on Tith November

Intervention: The rapid resp

team held meetings v
including: activ

site of the aggression - foot), which
th technicians from the Municipal Health Secretariat, Regional, State Health Secretariat, and State Agricultural Defense Agency to dev
e case finding to identify suspected cases in humans and animals in the community and neighboring locations (4
measures and management, in case of occurrence of aggressions by bats, dogs,
and to send them to the labor;

ting t

thin a rad

on of bat shelters,
population abo

p an action plan,
s of 18 to 20 km); provide guidance to the local population on preventiv
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radio; training on human rabies to municipality work

unusual places and periods,
with a practical

to identify

s and bats; survey and mapping

f locations of




81

Page 10 Holanda Duarte et al. One Health Implement Res 2021;1:17-30 | https://dx.doi.org/10.20517/ohir.2021.02

Figure 2. (A) House of rabies case #1 in the rural area of Sdo Luis do Curt municipality. (B) Primary Health Care Center of the
community.

Figure 3. (A) House of rabies case #6 in the rural area of Iracema municipality. (B) View from inside the house evidencing easy access of
hematophagous bats to the sleeping room.

Figure 4. Domestic animals around the house of case #6 who was attacked by a hematophagous bat (Desmodus rotundus).
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In all cases, wild rabies virus strains were isolated. In fact, canine rabies has virtually been eliminated from
Brazil?. Rabies used to be common in the state in domestic animals and in urban areas some decades ago,
but due to intensive anti-rabies campaigns, transmission by dogs has been eliminated. In 2003, seven cases
of human rabies were still registered, all of them transmitted by dogs. The last rabies case transmitted by a
dog in the state occurred in 2010 Transmission by wild animals, mainly by marmosets and
hematophagous bats, increased since then, indicating the importance of integrated and continuous
measures, especially regarding information and education campaigns.

Before implementation of the integrated measures, the state health department carried out rabies control
together with the municipal health departments when there were cases of animal or human rabies notified.
Rabies surveillance in wild animals consisted of collecting biological samples of dead animals found on state
highways, such as wild canids and raccoons, for laboratory diagnosis. Since 2008, with the occurrence of
more and more human cases transmitted by wild animals, especially marmosets, the focus was widened to
non-human primates (especially marmosets and capuchin monkeys) kept as pets, in collaboration with
environmental authorities (IBAMA). Activities included collection of animals and information and
education measures. Subsequently, visits were made to the homes for awareness-raising about
environmental legislation, disease risk, and animal welfare. Since then, the rabies control program of the
state has been working continuously on awareness raising about the risk of raising wild animals as pets,
performed seminars and courses on sylvatic rabies and surveillance methods for health professionals.
Consequently, there was a reduction of human cases in recent years.

Surveillance of domestic and wild animals (including bats, marmosets, foxes, and other animals) is
important to reduce the transmission risk"". Clearly, successful control and elimination of infectious
diseases depend on effective disease surveillance, especially in the case of zoonoses, including rabies'*.
However, surveillance often is not given priority, due to other issues that seem to be more urgent in
resource-poor settings"*. Interdisciplinary surveillance would include surveillance of rabies virus in bats, in
collaboration of health and agricultural authorities"”. We have discussed recently the importance of passive
surveillance of rabies virus in bats and marmosets being fundamental for rabies control in both humans and
domestic animals in Brazil’s Ceara State'.

Our study points out several bottlenecks in the implementation of the rabies control program, mainly
regarding access to the health system, awareness of health professionals, and knowledge of the population
on rabies transmission. Rabies symptoms and signs are often non-specific, and the disease is rare, which
may explain the delayed diagnosis of the reported cases. Rabies should always be suspected in patients with
neurological disorders, and professionals should ask about any animal contacts. Intensified and continuous
professional education (health professionals, veterinarians, and primary health care agents) and information
and education campaigns (communities at risk and schoolteachers) are important.

One focus of training for health professionals should be the correct application of post-exposure
prophylaxis. For surveillance, the Brazilian nationwide health information system for notifiable diseases
(called SINAN) registers patients seeking post-exposure prophylaxis. A nationwide study has shown that
less than half of these received complete post-exposure prophylaxis according to Brazil’s Ministry of Health
guidelines, and consequently better management of animal bites has been suggested"*. Another nationwide
study based on passive surveillance data has shown that in Brazil, only half of patients received the correct
post-exposure prophylaxis'“. A recent study from Ceara State identified 231,694 incidents involving
animals. Of this total, 222,036 (95.8%) received no or incomplete post-exposure prophylaxis, as compared to
the Ministry of Health’s prophylactic anti-rabies treatment guidelines'”. Similarly, post-exposure
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prophylaxis in Haiti was very low, where only 31% of rabies exposed individuals had initiated post-exposure
prophylaxis"”. To achieve zero human deaths from rabies, universal access and availability of adequate
post-exposure prophylaxis for all potential exposures will be needed.

The keeping of wild animals is prohibited by law in Brazil, but in collaboration with environmental
authorities, the rapid response team identified and collected a high number of marmosets being kept as
domestic animals in the communities. Thus, a major focus in education campaigns should be given to the
sylvatic animals that transmit rabies to humans. Elimination of rabies in sylvatic animals is feasible in some
settings. Oral rabies vaccine-containing baits are deposited in natural habitats. For example, wildlife-
mediated rabies has virtually been eliminated from western Europe, as a result of oral rabies vaccination
campaigns for foxes and raccoon dogs"*, and an additional control approach may consist of placing vaccine
baits close to communities in rural areas, but laboratory and field research would be required to determine
if such an approach would be effective and feasible in Ceara.

Control of neglected tropical diseases, and specifically rabies control within the One Health approach would
include human health, social sciences, environmental, animal health, and wildlife sectors, embedded into a
strong routine surveillance and reporting system'**”. Integrated measures depend on the specific settings,
and may consist of pre- and post-exposure prophylaxis, adequate diagnosis, capacity building, reducing
wildlife and domestic animal interactions, vaccination of domestic animals, and active and passive
surveillance. All major stakeholder groups should be included, and the communities may be actively
involved in surveillance actions. The focus on specific areas, and most vulnerable populations ideally would
also include other neglected tropical diseases endemic in Brazil®..

This multidisciplinary approach, as exemplified by the state rabies control program in Cears, has been an
important and successful step to improve surveillance and control actions. In Mexico, dog-mediated rabies
has been eliminated, by implementing mass dog vaccination campaigns, effective surveillance, awareness-
raising campaigns, and easy access to post-exposure prophylaxis*. Other countries, mainly in Asia where
traditionally most human rabies have occurred, also successfully implemented the One Health approach,
and reduced canine rabies and human cases significantly, such as in India where stray dogs pose major
problem for rabies control””, and in Nepal where its government adopted a nationwide One Health strategy
for all relevant sectors, including zoonoses'*. In China, the One Health approach has been recommended to
integrate different disciplines and the different levels of rabies control - control of human rabies including
strengthening of public awareness in high-risk rural populations and control of rabies in wild animals,
livestock, and stray dogs, including surveillance'*. Similarly, in Australia, which is free of canine rabies, One
Health activities have been proposed to effectively prevent the reemergence of the disease'”. In Sri Lanka,
the One Health approach has been advocated, but there are still some obstacles for integrated measures,
such as missing standardization of the control program, and insufficient harmonization of different areas
involved!. While on the grassroots level, this is usually very effective, on the high rank political level, silo
thinking may prevail, and interdisciplinary approaches are sometimes difficult to establish".Clearly,
implementation measures should be tailored to the given epidemiologic, biological, cultural, and socio-
economic context.

We conclude that there is an ongoing need for integrated surveillance and control measures in the state, for
information and education campaigns, and professional training, especially focusing on wildlife-mediated
rabies. An integrated One Health approach - as exemplified by the presented rabies control program in Cear
é - is critical for human rabies elimination.
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Abstract: Rabies transmitted by sylvatic populations has become an increasing concern in Brazil.
A total of 113 participants with a history of contact with sylvatic populations were interviewed in
27 municipalities of Ceara State in northeast Brazil. Questionnaires included questions on knowledge,
attitudes and practices (KAP) regarding sylvatic rabies. Most of the respondents (92%) knew about
rabies and confirmed at least one species that transmitted the disease (79.6%). Of these respondents,
69% mentioned monkeys, and 67.2% mentioned dogs. However, 16% of the respondents listed an
incorrect species. In general, knowledge on the symptoms and signs and on prevention measures
was weak. The majority raised pets (93.8%), most commonly dogs and cats, and, of all the pets, 85.7%
were claimed to be vaccinated against rabies. A total of 67.3% reported the appearance of free-living
wild animals around their houses, mostly marmosets and wild canids; 18.3% reported that sylvatic
populations had attacked animals or humans. Seventy-three percent had raised or still were raising
wild animals as pets, mostly capuchin monkeys (79.5%) and marmosets (24.1%). This is the first KAP
study on sylvatic rabies in Brazil. The data indicate important knowledge gaps and risk behavior
within a high-risk population. There is a need for strengthening and improving sylvatic rabies
surveillance and control, combined with the intensification of education and information campaigns.

Keywords: rabies; animals; wild; raising domestic animals; capuchin monkey; marmoset; Brazil

1. Introduction

Rabies is a neglected tropical disease of major global importance, with thousands of
deaths per year worldwide. About 95% of the deaths occur in Africa and Asia. Worldwide,
domestic dogs are responsible for transmission in 99% of the cases [1,2].

Similar to most other infectious diseases, low socio-economic strata and rural areas are
considered to be at the highest risk [3,4]. In addition to the lack of knowledge regarding the
risk of acquiring the disease after exposure, populations in rural areas suffer from limited
access to the healthcare system, and financial constraints may hinder travel to the local
hospital for post-exposure prophylaxis [4].
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The transmission cycle of the rabies virus maintained by dogs and cats can be con-
trolled through effective prophylactic measures [2]. However, the emergence of transmis-
sion by sylvatic populations has become an increasing challenge, especially in Brazil [5,6].
In a rural community in the Brazilian State of Amazonas, 57% of the respondents had
informal knowledge about rabies, but only 23% had received information from health
professionals [7]. In a Pakistani study, all the respondents had heard about the disease and
knew about the importance of domestic animals for transmission, especially dogs, which
were mentioned by 93% of the respondents [8]. On the other side, only 22% identified
cats as putative transmitters [8]. Knowledge regarding the wildlife species involved in the
rabies virus transmission was limited in an Indian study where foxes and monkeys were
cited as possible transmitters by only about 25% of the participants [9]. In rural Ethiopia,
people believed that traditional healers and herbal medicines may cure rabies, indicating
the importance of health education in rabies prevention measures, sensitively addressing
cultural and gender concerns [10].

We have recently shown that the rabies virus in the State of Ceard in northeast Brazil
is transmitted mainly by wild animals [5,6]. The last outbreak of rabies transmitted by
dogs in Ceara occurred in 2003 [11]. Of the last six cases of human rabies since 2006,
five were transmitted by wild animals [12]. Surveillance and control measures in the
state should, therefore, focus on rabies caused by wildlife [12]. However, the population
apparently lacked basic knowledge about the disease and the transmission cycle involving
sylvatic populations. Thus, knowledge, attitudes and practices (KAP) were studied among
people who had contact with or raised wild mammals as companion animals in the State
of Ceara.

2. Materials and Methods
2.1. Study Area and Population

The State of Ceara in the northeast region of Brazil is bordered in the north by the
Atlantic Ocean, in the west by the State of Piaui, in the east by the States of Rio Grande do
Norte and Paraiba, and in the south by the State of Pernambuco (Figure 1). Ceara has a
population of approximately nine million and an area of 149 thousand km?, distributed
throughout 184 municipalities [13].
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Figure 1. Location of Ceara State in Brazil, and location of the municipalities included in the study.
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In Ceard, rabies virus transmission dynamics have changed during the last few
decades, and rabies transmitted by dogs is now controlled. Almost all cases in humans
that occurred during the last 18 years were transmitted by wild animals [12].

We performed a KAP study in 27 municipalities dispersed throughout the state
(Figure 1). The selection of municipalities was carried out in collaboration with local health
professionals (endemic control agents and community health agents) who conducted an
active survey of municipalities with records of people with a history of contact with an
aggressive wild animal, captive breeding of wild animals and/or interaction of household
members with free-living wild animals. These high-risk households were identified in
cooperation with community agents. Participants were included and invited for an inter-
view if >18 years of age and in the presence of one or both of the following characteristics:
the household member has had contact with animals kept in captivity or with free-living
animals; history of any aggression by wild mammals.

2.2. Variables and Data Collection

Endemic control agents (agentes de controle de endemias—ACE in Portuguese) and
community health agents (agentes comunitarios de satide—ACS in Portuguese) conducted
the surveys in their respective municipalities. Participants were interviewed using pre-
tested structured questionnaires. The questionnaires consisted of five blocks of closed and
open questions. Variables included socio-demographic data, and questions on knowledge,
attitudes and practices regarding rabies and its control, with focus on wildlife-mediated
transmission (Table 1).

Table 1. Variables and questions on knowledge, attitudes and practices regarding rabies awareness
and prevention, with focus on wildlife rabies, Ceara, Brazil.

Block 1 Socio-Demographic Characteristics

Age, profession, education, municipality and area (urban /rural) of residence, number and
age of inhabitants of the residence.

Block 2 Knowledge, attitudes and practices about the disease

Have you ever heard about rabies?

Which animal species can acquire the disease?

What is the mode of transmission?

What are the symptoms and signs?

How do you prevent transmission?

Do you know someone who has been bitten or scratched by animals (mammals) in the past?

Block 3 Presence of domestic animals, prophylaxis and animal contact

Do you have domestic animals? Which species?
Did the animals receive anti-rabies vaccination?

Block 4 Contact with wild animals

Do wild animals appear and freely roam around on your compound? Which species?

Do these wild animals have contact with domestic animals? What species have contact?
Where and how often?

Did you ever observe aggression of wild animals against domestic animals?

Block 5 Wildlife breeding

Do you own or did you ever keep any wild animal?
Did you ever have direct contact with wild animals? Which animals?
Has there been any aggression against humans or domestic animals?

We asked for different aspects of knowledge on rabies, risk behaviors, exposures and
attitudes and behaviors in relation to capturing and raising wild animals. Feral dogs were
included in the group of domestic dogs.

In the first 34 questionnaires applied, the variable regarding the knowledge of people
who might have been attacked by mammals was not included. Only after some people
mentioned these incidents did we insert this information as a variable.

During the visits, the team was introduced to the family, and the investigator identified
the person with most intensive contact with the animals to answer the questionnaire by
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reading out the questions. If this specific person was less than 18 years old, a parent or
guardian was asked to answer the questions. After application of questionnaires, the team
in charge conducted education on environmental legislation, risk of zoonotic transmission
and animal welfare.

2.3. Statistical Analysis

A database was created to consolidate and organize the data using MS Excel 2016 soft-
ware (Microsoft Corporation, Redmond, WA, USA). Analysis was performed using Stata
software version 15.1 (StataCorp, College Station, TX, USA). Categorical variables were
presented in absolute and relative frequencies. In the case of numerical variables, measures
of central tendency and dispersion were chosen according to normality criteria: mean
and standard deviation for normally distributed variables and median and interquartile
range for non-normal variables. Answers to open questions were categorized and grouped.
Knowledge was stratified according to area of residence (rural/urban).

2.4. Ethical Aspects

The study was approved by the Ethical Review Boards of the Federal University
of Ceara (CAAE number—13466719.6.0000.5054) and of the State Health Department
(CAAE number—13466719.3001.5051). The municipalities gave their consent for the study.
Before application of the questionnaires, the objectives of the study were explained to
the participants and that participation would be on a voluntary basis. Informed written
consent was obtained. Personal data were kept strictly confidential.

3. Results
3.1. Characteristics of Study Population

A total of 113 participants were included in the study; there were no refusals to
participate in the study. The median number of inhabitants per residence was three
(interquartile range: 2—4). Most respondents were females, had elementary school education
and resided in rural areas (Table 2).

Table 2. Characteristics of study participants, Ceara, Brazil, 2019 (n = 113).

Variables n %

Sex

Female 71 62.8
Male 42 37.1
Age group (years)

18-39 26 23.0
40-59 48 425
>60 39 34.5
Education * (n = 104)

Illiterate 22 19.5
Elementary 60 53.1
Primary school completed 17 15.0
Secondary /high school completed 5 44
Profession * (1 = 109)

Subsistence farmer 52 46.0
Employed 23 20.3
Home-maker 22 19.1
Retired 7 6.1

Informal worker 6 53
Student 1 0.9
Residential area

Rural 61 54.0
Urban 52 46.0

* information not available in all cases.
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3.2. Knowledge

In total, 92% of the respondents—97% in rural areas and 87% in urban areas—said that
they had heard of rabies, and that they knew at least one animal species that can transmit
the disease (Table 3).

Table 3. Knowledge about rabies, total and stratified by residential area, Ceara, Brazil (n = 113).

Questions Total 1 (%) Rural Arean (%) Urban Area n (%)

Have you ever heard about

the disease?

Yes 104 (92.0) 59 (96.7) 45 (86.5)
No 9 (8.0) 2(3.3) 7(13.5)
Do you know which animal species

can have the disease?

Yes 90 (79.6) 52 (85.2) 38 (73.1)
No 23 (20.4) 9(14.8) 14 (26.9)
Do you know how it is transmitted?

Yes 70 (62.0) 43 (70.5) 27 (51.9)
No 43 (38.0) 18 (29.5) 25 (48.1)
Do you know what the symptoms are?

Yes 75 (66.4) 46 (75.4) 29 (55.8)
No 38 (33.6) 15(24.6) 23 (44.2)
Do you know how to prevent it?

Yes 76 (67.3) 46 (75.4) 30 (57.7)
No 37 (32.7) 15 (24.6) 22 (42.3)

Do you know anyone who has been
bitten or scratched by animals
(mammals) (n =79)*

Yes 18 (22.8) 13 (29.6) 5(14.3)
No 61(77.2) 31(70.4) 30 (85.7)
If yes, was there anti-rabies

management? (i1 = 18)

Yes 11 (61.1) 8 (61.5) 3(60.0)
No 7(38.9) 5(38.5) 2(40.0)

* In 34 of the interviewees, this question was not asked. See Material and Methods.

In general, knowledge of the animal species that may transmit rabies was low. Of the
80% who reported knowing the transmission species, 16% reported incorrect species.
About 67-69% mentioned correctly domestic dogs and monkeys, and 53% cats, while about
20% were not able to respond to this question (Figure 2). As domestic dogs also roam
freely around in the communities, the respondents did not differentiate between feral and
domestic dogs.

Knowledge on the mode of transmission was weak, and 38% did not know the mode of
transmission at all. About 52% mentioned correctly animal bites and 6% scratches, but 12%
believed that mosquitoes would transmit rabies. Other incorrect modes of transmission
cited by respondents included transmission by urine and feces (Figure 3).

The symptoms/clinical signs cited by the respondents are presented in Figure 4. Three
common symptoms and signs—aggressiveness, salivation and anorexia—were among the
topmost mentioned responses.
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Figure 2. Animals or categories of animals reported by respondents to be rabies virus transmitting
animals. Others: snake (0.9%), parrot (0.9%), jaguar (0.9%), goat (0.9%), opossum (0.1%).
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Figure 3. Modes of transmission for rabies, as reported by respondents (bites, scratches and bats were
considered as correct answers). Contact means touching and /or feeding the animals; live together
means that animals are leashed or kept in cages on the property.
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Figure 4. Symptoms of rabies, as reported by respondents. * Others: barking (0.9%), not drinking
sufficiently (0.9%), stiff tail (0.9%), quivering (0.9%).




92

Trop. Med. Infect. Dis. 2021, 6, 209 7of 16

Almost 64% answered animal vaccination as a form of prevention, followed by 20%
who stated avoidance of contact with wild animals. Other answers that are not adequate
measures of rabies prevention included: medication, not stressing the animals and taking
care of the animals’ food, water and hygiene (Figure 5).
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Figure 5. Knowledge on prevention of rabies, as reported by respondents (vaccination of animals
and avoiding contact with wild animals were considered as correct answers). Killing the animal was
considered an incorrect answer; after an act of aggression, domestic animals (esp. dogs) should be
observed for a defined period at a safe place (without the possibility of contact to other animals or
to humans).

3.3. Attitudes and Practices

Almost all the families kept domestic animals, mainly dogs and cats. Most of them had
vaccinated their companion animals (dogs and cats), but much less often their production
animals, such as pigs, cattle and sheep (Table 4).

Most families reported that free-living wild animals appeared on their properties,
mostly marmosets and wild canids (Cerdocyon thous), and that these animals had contact
with their domestic animals, especially marmosets with dogs and cats, and wild canids
with humans and monkeys (Figure 6).

Table 4. Presence of domestic animals in the households and vaccination status, Ceara, Brazil, 2021

(n=113).
Questions n Y%
Do you have domestic animals?
Yes 106 93.8
No 7 6.2
Which domestic animals do you have? (i = 106)
Domestic dog 85 80.2
Cat 65 61.3
Pig 30 283
Cattle 26 245
Sheep 21 19.8
Horse 18 17.0
Goat 18 17.0
Chicken 12 113
Donkey 3 2.8
Rabbit 1 0.9
Have the animals been vaccinated against rabies? (17 = 105)
Yes 90 85.7
No 15 143
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Table 4. Cont.

Questions

n %
Which animals have been vaccinated against rabies?
Domestic dog 77/85 90.6
Cat 53/65 81.5
Sheep 10/21 47.6
Cattle 7/26 26.9
Goat 6/18 333
Pig 6/30 20.0
Horse 0/18 0
Rabbit 0/1 0
Donkey 0/3 0

Figure 6. Cont.
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1)

Figure 6. Examples of contact of wild animals with domestic animals and the population: (a) monkey living in the same
environment as domestic dogs and cats; (b) domestic dog (Canis familiaris) and domesticated wild canid (Cerdocyon thous)
living in the same environment; (¢) human contact with marmosets in backyard; (d) human contact with monkey in
backyard; (e,f) human contact with marmoset. (g—j) nail monkey breeders in contact with the animals.

The animals appeared frequently in the backyards and on a daily basis (Figure 6, Table 5).
The respondents also reported that animals, mostly monkeys (Sapajus libidinosus), mar-
mosets (Callithrix jacchus) and wild canids (C. thous), had attacked domestic dogs and

humans (Table 5).
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Table 5. Presence of free-living wild animals on respondents’ properties and contacts between wild

and domestic animals, Ceara, Brazil, 2019 (n = 113). Domestic dogs (Canis familiaris) include both

owned dogs and feral dogs.

n %
Do free-living wild animals appear on your property?
Yes 76 67.3
No 37 32.7
Which? (n =76)
Marmoset (Callithrix jacchus) 54 71.0
Wild canid (Cerdocyon thous) 22 28.9
Raccoon (Procyon cancrivoris) 17 224
Bat (Chiroptera) 13 17.1
Capuchin monkey (Sapajus libidinosus) 11 145
Wild cat (Leopardus tigrinus) 6 7.9
Jaguar (Panthera onca) 1 1.3
Where do the wild animals appear? (1 =73) *
Backyard 42 57.5
Near the residence 23 315
Inside the residence 8 109
How often do they appear? (n=71) *
Daily 35 493
Weekly 13 183
Monthly 3 4.2
Annual 2 2.8
Sporadic 16 225
Did not know 2 2.8
Contact of wild species with domestics and humans? (1 = 77)
Yes 27 35.1
No 50 649
With which species? (1 = 27)
Marmoset with domestic dog 6 222
Marmoset with cat 6 22.2
Marmoset with human 3 11.1
Marmoset with monkeys 3 11.1
Capuchin monkey with domestic dog 3 11.1
Capuchin monkey with cat 2 7.4
Domestic dog with monkey 2 74
Bat with horse 1 3.7
Capuchin monkey with human 1 37
Aggression of wild animals on domestic domestic animals
and humans? (n=71) *
Yes 13 18.3
No 58 81.7
Among which species? (11 = 13)
Wild canid to chicken 4 308
Capuchin monkey to human 2 154
Marmoset to human 1 7.7
Marmoset to chicken 1 7.7
Capuchin monkey to domestic dog 1 7.7
Skunk to domestic dog 1 7.7
Wild canid to human 1 7.7
Capuchin monkey to chicken 1 7.7
Bat to horse 1 7.7

* Data not available in all cases.
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About 73% said they had raised or currently raised wild animals as pets. These were
mostly capuchin monkeys and marmosets. More than half stated that there had been
aggressions to domestic animals and humans, with the majority of aggressions by capuchin
monkeys and marmosets to humans (Figure 7), and about 62% of the humans attacked did
not receive any anti-rabies post-exposure prophylaxis (Table 6).

(a) (b)

Figure 7. Examples of aggressions by wild animals to humans: (a) bite by a capuchin monkey at the
leg of a person; (b) marmoset aggression on the index finger of a person.

Table 6. Wild animals kept as companion animals, aggression and the type of contact between
humans and animals on the respondents’ properties, Ceara, Brazil, 2019 (1 = 113).

Questions n %

Do you own or have you ever owned a wild animal?

Yes 83 734
No 30 26.6
How many animals? (11 = 83)

1 65 783
2 7 8.4
3 10 121
4 1 1.2
Which animals? (1 = 83)

Capuchin monkey 66 79.5
Marmoset 20 24.1
Wild canids 3 3.6
Maracaja cat (Leopardus wiedii) 2 24
Raccoon 1 12
Red deer 1 1.2
Ferret 1 1.2

Did wild animals have contact with humans or domestic
animals in the household? (1 = 68) *

Yes 63 92.6
No b 74

Which species? (11 = 63)
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Table 6. Cont.

Questions n %
Monkey and human 54 85.7
Marmoset and human 7 11.1
Capuchin monkey and cat 5 79
Capuchin monkey and domestic dog 3 48
Wild canids and human 1 1.6
Deer and human 1 1.6
Capuchin monkey and goat 1 16
Capuchin monkey and pig 1 1.6
Marmoset and domestic dog 1 1.6
Marmoset and cat 1 1.6
Raccoon and human 1 1.6
Was there any aggression towards humans or domestic

animals? (1 = 83)

Yes 45 54.2
No 38 45.8
Was there anti-rabies “treatment” (=post-exposure

prophylaxis) of people after being attacked? (11 = 45)

Yes 15 33.3
No 28 62.2
Do not know 2 44

*n =15 (18.1%) did not answer or left this question blank.

After environmental education performed within the realm of data collection, 70% of
the families that had animals in captivity decided to voluntarily surrender the animals to
the competent bodies for rehabilitation and subsequent release into their natural habitats.
Most of these were capuchin monkeys and marmosets.

4. Discussion

This is the first KAP study on sylvatic rabies in Brazil. Our data indicate some general
knowledge about rabies and virus transmission in the studied high-risk population, but
also incomplete knowledge, especially on the clinical signs of rabies in domestic and
wild animals, preventive rabies management for animals and on the species that are
important transmitters.

The results are a matter of concern since we have recently shown that, in Ceara
State, rabies virus transmission dynamics have undergone important changes, with a shift
from dog-mediated transmission to transmission by sylvatic populations [5,6]. In fact,
previous studies from Ceara indicated that insufficient knowledge of populations living in
high-risk areas was related to inadequate prevention measures after aggression by wild
animals [6,12]. From 1990 to 2016, 19 cases of human rabies transmitted by marmosets
were reported in Brazil, with the highest numbers of cases in Ceard and Piaui States [14].
Consequently, sylvatic rabies has been the focus of the rabies control programs, including
information and education campaigns emphasizing the risk of wild animals transmitting
rabies virus to humans.

In Brazil, keeping wild animals is prohibited by law, but about % of the interviewed
families in our study had raised wild animals as companion animals (mainly capuchin
monkeys), and also the vast majority kept domestic animals (mostly dogs and cats) that
interacted with sylvatic populations (in the wild and in captivity). On the other hand,
domestic animals usually live intensively close to their owners, favoring the occurrence
of aggressions. Thus, there is an increased risk of rabies virus transmission between wild
animals, domestic animals and, consequently, humans. Most families were not fully aware
about the legislation and the health risk of keeping wild animals and handed over their
wild animals to the respective authorities after being informed about the rabies virus
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transmission risk. This indicates a high effectiveness of the focused information and
education campaigns.

The common coexistence of domestic and wild animals as evidenced in this study
and the circulation of rabies virus variants maintained and transmitted by wild animals
(marmosets and wild canids) in the region further strengthen the importance of anti-rabies
vaccinations of dogs and cats. Increased human/animal and domestic animal /wild animal
interaction may also have been caused by the human invasion into former sylvatic areas,
agricultural intensification and loss of natural habitats.

In the last five years, a large number of rabies virus-infected bats were identified in
urban areas in Ceara [5]. Of the 21 registered human rabies cases in Brazil from 2016 to 2019,
three (14.3%) were due to exposure by domestic cats, with the involvement of the variant
of the hematophagous bat Desmodus rotundus [15]. This spillover from wild to domestic
animals is of major concern considering the risk of unvaccinated domestic animals—only
50% of cats are vaccinated—coming into contact with these species. A spillover has been
observed in Brazil since 2016, with the isolation of a virus variant from hematophagous
bats and wild canids in domestic dogs and cats [16,17].

In contrast to other settings, such as in Kigali (Rwanda), where only 21% had vacci-
nated their dogs [18], a relatively high number of companion animals (especially dogs)
have been vaccinated in Ceara State as a result of intensive campaigns for many years,
but the production animals have been vaccinated to a much lesser extent. In several
countries, mainly in Europe and North America, wild animals, such as foxes, have been
vaccinated using vaccine-containing baits within the realm of eliminating wildlife-mediated
rabies [19,20]. Although a study evidenced the production of antibodies against rabies after
the use of a NIL-2 cell culture vaccine applied to marmosets (C. jacchus) in Ceara State [21],
the practice of vaccinating wild animals is not yet recommended by the Brazilian Ministry
of Health. In Brazil, vaccination of wild animals is not available as a control strategy, and
additional laboratory and field studies are needed to assess if this approach is feasible
within the northeast Brazilian setting.

Our study revealed that more than 30% of the people attacked by wild animals had
not received any type of post-exposure prophylaxis, possibly because they were unaware
of the transmission risk and the importance of post-exposure prophylaxis. A recent study
has evidenced that all six human rabies cases that occurred during the last years in Ceara
State in the period 2004-2021 were related to sylvatic rabies viral strains (five infections
transmitted by wild animals, one by a domestic dog), and that only one patient had
presented at a primary healthcare center before the onset of symptoms or clinical signs [12].
Another study from Fortaleza, the capital of Ceara State, evidenced that more than half
of the people who kept marmosets as pets had been attacked by them at least once, and
that about } of these did not seek any health care center for receiving post-exposure
prophylaxis; 58% did not know about the risk of transmission from the attack [22]. In
general, respondents in rural areas had better knowledge on rabies virus transmission,
symptoms, treatment and prevention than those residing in urban areas.

The situation is similar in other countries and settings. For example, in Pakistan, only
40% sought medical attendance after a dog bite [8]. Similar to our results, several studies
from different settings in Grenada, Pakistan, Ghana and Ethiopia evidenced that rabies
was known by the majority but that knowledge on transmission was insulfficient, with
only 40-60% mentioning animal bites as the principal way of transmission [8,18,23-26].
Only two respondents in our study knew about the importance of washing the wound
with soap and water after a bite; a similar finding was reported in the Rwandan study [18].
All this evidence shows clearly that, in addition to the focus on wildlife-mediated rabies,
information and education campaigns should consider insufficient knowledge of the
population on transmission, immediate prevention measures and the importance of seeking
healthcare after aggression by any animal (domestic or wild). In addition, access to
the health system is an important factor and may have impacted the likelihood to seek
healthcare in these different settings.
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The One Health approach has been considered to be highly effective in controlling
zoonotic diseases at the community level [27]. Within this realm, the Ceard State rabies
control program has applied an integrated approach to rabies prevention and control,
emphasizing environmental education, wild animal husbandry, legislation, zoonosis
risk and animal welfare [13]. A multidisciplinary team has been assigned to address the
different pillars of the control program. This team includes, for example, veterinarians,
nurses, pharmacists, community health agents and information and education special-
ists [12]. These professionals are vaccinated, and their rabies-specific antibodies are
assessed annually.

Our study is subject to limitations, such as the difficulty in identifying the families
that had wild animals in captivity because most of them were afraid of being denounced
and punished by environmental authorities. Given this context, the participants were
included in collaboration with local community health agents and not recruited at random.
As this purposive sampling procedure has been applied to include respondents of a
specific high-risk group, the population is not representative of the general population.
However, this study was not meant to include a representative sample of the state’s
population but to draw a picture of the knowledge, attitudes and practices of populations
at a high risk for acquiring rabies, with a focus on sylvatic populations. Another difficulty
was the access to the homes of families that lived in rural areas where the largest number
of families were registered, and the interruption of the visits due to the COVID-19
pandemic. Thus, the interpretation of the results regarding the external validity should
be undertaken with care.

In conclusion, our study shows that there are important knowledge gaps within
a high-risk population with contact to sylvatic populations, with inadequate practices
regarding keeping wild animals and measures taken after animal aggressions. There is a
need for strengthening and improving the sylvatic rabies surveillance and information and
education programs to improve knowledge regarding virus transmission and preventive
measures. Health education in high-risk communities should focus on sylvatic rabies,
vaccination of domestic and farm animals and post-exposure prophylaxis.
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5 CONCLUSOES

A vigilancia e o monitoramento do virus da raiva em morcegos, principalmente
através da vigilancia passiva, além da implantacao e do fortalecimento de acdes de vigilancia
em humanos expostos as agressoes, sao de fundamental importancia para a ndo ocorréncia de
casos de RH com transmissao por morcegos no Ceara.

Essas espécies devem ser consideradas em programas de vigilancia e controle da
raiva em areas urbanas e rurais, além da transmissao por animais domésticos e outros selvagens.

O programa terd que continuar em um nivel sistematico, € os municipios sem
relatorios terdo que ser incluidos no programa.

As linhagens de virus devem ser caracterizadas para aumentar o conhecimento
sobre a dindmica de transmissdo da raiva silvestre para animais domésticos e a populagdo
humana.

A maioria dos 6bitos por RH no Cearé ocorreu devido a ndo busca de atendimento
e a falha do sistema de satide em iniciar e concluir a profilaxia pos-exposi¢ao precoce.

Existe uma necessidade permanente de medidas integradas de vigilancia e controle
da raiva no estado, visando uma “Saude Unica” com agdes voltadas para campanhas especificas
de informacdo, educacdo e formagdo profissional com treinamento de atualizacdo sobre os
sinais e sintomas da raiva e sobre as caracteristicas epidemioldgicas especificas da doenga,
especialmente centrada na vida selvagem, ¢ fundamental para a eliminacdo da RH no Ceara.

Pois, existem importantes lacunas de conhecimento na populagdo de alto risco com
contato com mamiferos selvagens, com praticas inadequadas relativamente a manutencao de
animais selvagens e com medidas tomadas ap0s as agressdes dos animais.

Com a implementacao da vigilancia da raiva em animais silvestres partir de 2008,
surgiram resultados satisfatorios, com alcance de cinco anos sem casos de raiva humana no
estado, considerado o maior intervalo sem ocorréncia da doenga em humanos na historia do
Ceara.

Com a mudanga no perfil epidemioldgico da raiva humana no Ceard devido ao
aumento de casos com transmissao por animais silvestres, percebe-se que a raiva silvestre surge
como um novo cenario e grande desafio para a vigilancia epidemiologica no estado.

Uma maior aten¢do das autoridades a implementacao das acdes de vigilancia da RH
¢ necessaria, com €nfase na abordagem do ciclo silvestre e na educa¢do da populagdo afetada,

focadas na transmissao por espécies animais silvestres.
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APENDICE A - FICHA DE REQUERIMENTO DE PESQUISA — SECRETARIA DA
SAUDE DO ESTADO DO CEARA
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FICHA DE REQUERIMENITC

NOME AUTOR: Naylé Francelino Holanda Duarte
NOME FAVORECIDO: Naylé Francelino Holanda Duarte

FOMNE: (85) 996084308 E-MAIL: nayle holanda@gmail.com
CPF: 31273408345
RG: 95002203916 ORGAO EMISSOR: SSP-Ceara

ASSUNTO: Coleta de dados pesquisa doutorado
VENHO POR MEIO DESTA, REQUERER: A colaborac3o na liberagio dos dados (casos de raiva
humana, amostras de mamiferos enviadas para o diagnostico laboratorial e positivas para a raiva,

atendimentos antimabicos pds exposic3o, cobertura vacinal de cdes e gatos e variantes genéticas do
virus da raiva isolados de mamiferos no estado do Ceara), disponiveis nesta instituicSo para que eu
possa concluir a minha pesquisa de doutorado intitulada “DINAMICA DE TRANSMISSAO DO VIRUS
DA RAIVA, A EFICACIA OPERACIONAL DAS ACOES DE VIGILANCIA NO ESTADO DO CEARA,
1990-2018 E O CONHECIMENTO DA POPULACAOQ SOBRE A DOENCA™.

INFORMACAO COMPLEMENTARES: Informo ainda que o projeto de pesquisa ja foi aprovado pelo
CEP da Secretaria de Salde de Estado, em 11 de julho de 2019, sob CAAE - 13466719.6.3001.5051.

DATA: 16 de setembro de 2020

ASSINATURA:
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Micleo de Gest3o Administrativo — NUGAD — Avenida Antdnio Justa, 3161 —
Meireles CEP 60165-090 — Fortaleza/Ceard — Fone: (85) 3101-1419 Fax: (85) 3101-1421
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APENDICE B - DECLARACAO DO CRONOGRAMA DA PESQUISA

Universidade Federal do Ceara

.1 Faculdade de Medicina

nnnnnnnn

DECLARACAO DO CRONOGRAMA

Declaro, para os devidos fins, que o projeto de pesquisa,
detalhada abaixo, ja foi aprovado pelo CEP da Secretaria de Saude de

Estado, em 11 de julho de 2019, sob CAAE - 13466719.6.3001.5051

Identificacdo das etapas Inicio Término
Submiss&o do projeto ao CEP 01/02/2019 30/02/2019
Coleta dos dados 01/11/2020 30/11/2020
Digitacéao dos dados 01/12/2020 15/12/2020
Analise dos dados 15/12/2020 30/12/2020
Elaboracao do relatorio 01/03/2021 30/03/2021
Envio do relatorio ao CEP e instituigées 01/04/2020 15/04/2020
participantes

Fortaleza, 15 de setembro de 2020.
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APENDICE C - TERMO DE COMPROMISSO PARA UTILIZACAO DE DADOS
PESQUISADORES - UFC
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UNIVERSIDADE FEDERAL DO CEARA
TERMO DE COMPROMISSO PARA UTILIZACAO DE DADOS

Oz pesqusadores do projeto de pesqusa inhitulado "DINAMICA DE
TRANSMISSAO DO VIRUS DA RAIVA, A EFICACIA OPERACIONAL DAS
ACOES DE VIGILANCIA NO ESTADO DO CEARA, 1990-2018 E O
CONHECIMENTO DA POPULACAO SOBRE A DOENCA" COmprometem-se a
preservar a privacidade dos dados: "atendimentos antirrdbicos humanos pos-exposicio,
prontudrios e entrevistas”, concordam e assumem a responsabilidade de que estas
mformagdes serdo utilizadas inica e exclusivamente para execugdo do presente projeto.
Comprometem-se, ainda, a fazer a divalgacio das informaces coletadas somente de
forma anfnima e que a coleta de dados da pesguisa somente serd iniciada apds aprovacio
do sistema CEP/CONEP.

Salientamos outro sim, estammos cientes dos preceitos éticos da
pesquisa, pautados na Resolugio 466/12 do Conselho Nacional de Salde.

Fortaleza, 11 de janeiro de 2019.
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Maylé Francelinge Holanda Duarte
Pesquisadora Principal
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ORIENTADOR
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Prof. Dr. Carlos Henrigue Morais de Alencar
COORIENTADOR
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APENDICE D - TERMO DE COMPROMISSO PARA UTILIZACAO DE DADOS EM
ARQUIVO - HOSPITAL SAO JOSE DE DOENCAS INFECTOCONTAGIOSAS
(HSJDI)
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PERMO DT COMPROMESSO AR A TSO0DF DATOS EA AROUIVO

Tl o projete: = DINAMICA DE TRANSMISSA0 DO VIRUS DA RAIVA, A EFICACIA
OFERACIONAL DAS ACOES DE VIGILANCIA NO ESTADO DO CEARA, 1990-2018 E O
CONHECIMENTD DA POPULACAD SORRE A DOENCA"

O presgiisadenes ) de projeto acim identificadsd < assumetmd o compromissa e
preservat a privacidade dos pacientes enjos divdos serio coletidg,
2 e as informagtes serdao nbilieadas e ¢ exclisivamente pora a Ry

dov proyete om guestia,
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4ogue serao respeitadas todas as mormas dy Reselepflo 08012 @ sus complementares maeiecigio deste

T

Foralera, 06 de derembro de 2018,
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APENDICE E - TERMO DE AUTORIZACAO DE PESQUISA DA SECRETARIA DA
SAUDE DO ESTADO DO CEARA
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Secretanin ds Sande

TERMO DE AUTORIZACAO DO RESPONSAVEL PELO SETOR ONDE SFRA
REALIZADA A PESQUISA

< fu. RICRISTHI GONGALVES AGUIAR GOMES, Supervisara dao MNicleo de
Contiole de Vetores (NUVET), da Coordenadora de Vigitanca em Saade (GOVIG)
tenho vonh(.‘\‘mu‘nh‘ do projeto de pesquisa inlilulado “Dindgmica do transmissao do
virus da raiva, a efickcia operacional das agoos do viglhincla no estado do Ceara,
1890-2018 ¢ o conhecimento da populagdo sobre a doenca’. que lem como
pesguisacdora Nayle Francelino Holanda Duarte, sob a orientagio do Prof. Dr Jorg
Heukelbach, tende como ceonentador o Pral. Dr. Carlos Henrique Morais de Alencar da
Universidade Federal do Ceara.

A pesquisa tem como objetivo geral caracterizar a dindmica de transmissdo do
virus da raiva, a eficacia operacional das agdes de vigildncia {1980 a 2015) e o
conhecimento da populagdo do estado do Ceard sobre a deoenga raiva, Especificos
descrever os aspectos socicdemograficos, clinicos e epidemiolégicos dos casos de
rava humana no estado do Ceard, 1990 a 2016; caracterizar as agressées por
mamiferos domésticas e silvestres no estado do Ceara, 2007 a 2018; descrever cs
conhecimentos, alitudes e praticas das pessoas que manlém contato com mamifercs
silvestres com potencial risco de transmissdo para a rava no estado do Ceara
caractenizar as variantes genélicas do virus ¢a raiva isolados de mami‘eros no estado
do Ceara. 2003-2016: caraclerizar as agfes de vigilancia da raiva em quiropteros ne
estado do Ceara apos a implantagdo do programa de monitoramento de morcegos em
irea urbana em 2010; elaborar estratégias para subsidiar as agdes de controle e
vigilancia da raiva animal e humana no estado do Ceara.

A coleta de dados sera mediante o acesso a base de dados secundaros das
informagdes dos relatorios do programa da raiva do Nucleo de Controle de Velcres
(NUVET) da Coordenadoria de Vigilancia em Saude {COVIG), fichas dos atendimentos
antirrabicos humanos do Sislema de Informagado de Agravos de Notificagao (SINAN). O
estudo sera dividido em 6 etapas. Etapa 1: Descrigdo dos os casos de raiva humana
no estado do Ceard, 1990 a 2016 — relato de casos. Variaveis: ano da notificagdo do
caso de raiva, faixa etana em anos (<1 ano, 1 a 19 anos, 20 a 39 anos 40 a 59 anos,
acima de G0 anos), sexo, raga/cor, escalaridade, municipio de residéncia, zena de
residéncia, bairo. logradouro, data da notificagio, tipo de exposi¢io ao vinus rabico,
localizagao anatémica atingida, ferimento, tipo de ferimento, data da exposigdo, data dos
prMEros sintormas, sinals e sintomas, ocorreu hospitalizagao, data da mleumc;jo, tipo
de tratamento de suporte, data da alta hospitalar, tipos de exames realzados,
classificacdo final, cntério de confirmagdo, local provavel da fonte de infecgdo,
caraclerizagao molecular do virus, evolugdo da caso, data do obito, tem antececentes
de tratarmento antirrabico, tipo de tratamento indicado, numero de doses aplicadas. se
houve nterupgdo do tralamenlo, molivo da interrupgdo, especie ¢e animal agressor,
amimal vacinado, condigao do animal, se o animal foi passivel de ohservagao. Etapa 2:
Caracteristicas das agress6es a seres humanos por mamiferos domasticos e
silvestres no estado do Ceara, 2007 a 2018, Vandveis: agressogs por
mamilercs/espécie a humanos, faixa eldrla, sexo, local de ocorréncia, sitio anatdmico da
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agressdo, tpo de ferimento, condigho do animal agrassor, profilaxia antrrabica dos
pacientes, tipo de tratamento indicado, intarrupgio do tatamento, meolivo da interrupcao

Etapa 3: Conhecimontos, atitudos o pralicas das possoas que mantém contato
direto ou indireto com mamiferos silvestros com potencial risco de transmissio
para a raiva no estado do Ceard. Serd realizada nos municipios do estado do Ceara
com aplicacae de questiondrios aos agentes de endemias e agentes comunitanos de
saude. apds assinatura de Termo de Consentimento Livie @ Faclaresda (TGLE). Etapa
4: Caracteriza¢do da raiva em morcegos no estado do Ceara, 2003 a 2016, apés a
implantac¢do do programa em 2010. Regicnaisimunicipios do estado com implantacio
e sem implantacdo ¢a vigilancia da raiva em morcegos a parlir de 2010, com 2 sem
registros de positividade para a raiva nas referidas espécies. na periodo entre janero de
2003 a dezembro de 2016. Etapa 5: Caracterizagao das variantes genéticas do virus
da raiva isolados de mamiferos no estado do Ceard, 2008-2016. C estudo das
variantes virais terd como base dados secundarios referente ao ano de notificacéo do
caso, nimerc de animais positivas per espécie, microregido de saide e municipio de
ocorréncia e variante antigénica identificada. Serda analisados todos ¢s cascs de raiva
animal e humano cam diagndstico confirmadeo laboraterialmente para raiva, e com laudo
da variante antigénica e genética disponivel, realizado pela USP - Universidadz de Sao
Paulo e/ou Institulo Pasleur de Sdo Paulg, utilizando o painel com oite an-ticorcos
monoclonais anli-nucleoproteina formecides pelo CDC (Centers for Disease Control and
Prevention, Atlanta, GA, USA), para tipificagae antigénica das cepas de virus rabico
isoladas nas Ameéricas. Etapa 6: Analise da situagao epidemioldgica da raiva
silvestre no estado do Ceara. As informagdes referentes a epidemiologia da raiva em
espécies silvestras terdo como base as variaveis: ano de notificagéo, nimero de animais
analisados, espécie animal acometida, microrregiao, municipio de ocorréncia. Os dados
serdo disponibilizados pelo setor de estatistica do Nicleo de Conlrole de Vetores
(NUVET), através de relatérios digitais e impresscs dos trés laboratérios de diagnostico
laboratorial da raiva: Labaratério Central (LACEN), Unidade de Laboratéric Animal
(UNILAN) e Unidade de Vigilancia de Zooncses (UVZ),

O periodo de colela sera junho a setembro de 2019,

Fortaleza, 24 de ol 201,
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Ricristhi Gongalves Aguiar Gomes
Supervisora do Nucleo de Conirole de Vetores (NUVET)
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APENDICE F — CARTA DE ANUENCIA DA SECRETARIA DA SAUDE DO
ESTADO DO CEARA
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CARTA DE ANUENCIA

Eu. Isabel Cristina Cavalcanti Carlos, Secreldria Adjunta da Salde do Estado
do Ceard, autorizo a realizagdo da pesquisa intitulada Dindmica de Transmissdo
do Virus da Raiva, a Eficicla Operacional das Agdes da Viglldncia no Estada
do Ceard, 1990-2018 e o Conhecimenio da Populagdo sobre a Doenga”,

tern coma pesquisadora Maylé Franceling Holanda Duarte, sob arientacds P
Carlos Henrique Morais de Alencar da Uni-

gL

ref, Dir

Jorg Heukelbach e cocrientador Praf, Dr.
versidade Federal do Ceara.

£ pesquisa serd realizada na Goordenadoria de Vigildncia em Sadde .

O periodo da colela de dades gera de janeiro a abril 2018

Fortaleza, 43 de ;ﬂ@g;ﬁlwf_da 2018,
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Secretdria Adjunta da Salde do Estado do Ceara
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Eu, RICRISTHI GONCALVES AGUIAR GOMES, Supenizora do Micleo da Controle da
Vetores (NUVET). da Coordenadera de Vigilancia em Sadde. fiel depositério da base ds dades
da Inslituicdo Secretaria da Sadde do Fstado do Ceard, situada em Fertalzza- CE declaro gus a
pesquisadorg Mayl® Francelino Holandz Duanle sob & orantagao do Prof D Jorg Heukelbach e
a coorientagdo do Prof. Dr. Carlos Henrique Morais de Alencar, esta aulonzada a reslcar nasta
instituicdo o projeto de pesguisa "DINAMICA DE TRANSMISSAC DO VIRUS DA RAIVA, A
EFICACIA OPERACIONAL DAS AGGES DE VIGILANCIA NO ESTADO DO CEARA, 1390-
2018 E O CONHECIMENTO DA POPULAGAC S0BRE A DOENGA" wujo abjeliva geral &
caracterizar a dinamica de transmissac do virus da raiva. a eficacia operacional das agdes da
vigildneia (1990 a 2016) & o cenhecimento da populagdo do estade do Ceara sobre a doenca
1ava,

A coleta de dados serd realizada mediante 0 acesso & base de dados secundéanos das
informacoes dos relatdrios do programa da raiva do Miclso de Contrale de Velores (NUVET) da
Ceordenadoria de Vigilancia em Saude {COVIG), fichas dos atendimentos antimabicos humanos
do Sislema de Informacio de Agravos de Motificacdo (SIMAN). Q estudo scra dividido em 6
etapas. Etapa 1: Descricio dos os casas de raiva humana no estado do Ceara, 1990 a 2016
— relato de casos. Varidveis: ano da rolificagio do case de raiva, faixa ofaria em anos (<1 ang,
1 a 18 anos, 20 a 29 anos, 40 a 59 anos, acima de B0 anos), saxo, raga‘cor, escolaridade,
mumicipio de residéncia, Zona de residéncia, bairo, ‘ogradoum, data da notificacda, tipo de
exposicao ao ving rbico, localizagio anatémica atingida, ferimenta, tipe de ferimento. data da
exposigao. data des primeiros sinlomas, sinais & sintamas, occorreu hospitalizacdo, data da
internaggo, tipo de tratamento de suporte, data da alta hospitalar, tipos de exames realizados,
classificagdo final, critéric de confirnag@o, local pravavel da fonle de infeccao, caracterizagao
malecular do virus, evolugio do ¢aso, dala do obito, tem anlecedentes da tratamento anlirrabico,
tipa de tratamenio indicado, nimero de doses aplicadas, se houve interrupgéo do tratamenteo,
metivo da inferrupcae, espeacie de animal agressoer, animal vacirado, condicdo do animal, se ¢
animal fai passivel de cbservagdn. Etapa 2: Caracteristicas das agressdes a scres humanos
por mamiferos domésticos e sllvestres no estade do Ceard, 2007 a 2018. Varidvels:
agressées por inamiferoslespacie a humanos, falxa etdria, sexo. Iocal de ocarréncia, sitio
anatamico da agressao, lipa de ferimento, condicdo do animal agresser, profilaxia antirrdbica dos
pacientes, tipo de tratamenio indicada, interrupgao do tratamenta, metivo da interrupgao. Etapa
3: Conhecimentos, atitudes e praticas das pessoas gue mantém contato direto ou indireto
com mamiferos silvestres com potencial rigco de fransmissdo para a raiva no estado do
Ceara. Serd realizada nos municipies do eslade do Ceard com aplicagdo de questicndrios aos
agentes de endamins & agentes camunitarios da sagde, apos assinatura de Termo de
Consentimente Livee & Esclarecide (TCLE). Etapa 4: Caracterizagdo da raiva em morcegos no
astads do Ceara, 2003 a 2016, apés a implantagic do programa em 2010,
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Regionaismunicipios do estado com implantagan o sem implamtagio da vigildncia da raiva em
morcegos a partic de 2000, com e semn registros de pasitividade para a ralva nas mferidas
gspécies, no periodo entre jamire de 2000 a dezembro de 2016, Elapa 5: Caracterizacio das
variantes genédticas do virus da raiva Isolados de mamiferos no estado do Ceara, 2008-
2016, O estude das variantes virnis lera como bose dodos secunddrias referente ao ano de
nolificacao do caso, numern de animais posilivas por espécia, microregiao de saide e municipio
de ccorréncia e variante antigénica identificada. Serfio analisados todos os casos de raiva
animal e humang com diagnéstico confimado laboraderialmente para raiva, e com laudo da
variante antiginica e genetica disponivel, realizado pela USP - Universidade de Sdo Pauls afou
Institute Pasteur de Sao Paulo, wlilizando o painel com oto an-licofpos monaclonais anfi-
nucleoproteina fornecidos pelo COC (Centers for Disease Control and Prevention, Aflanta, GA,
USA), para tipificacic antigénica das cepas de vius rabico isoladas nas Américas. Etapa 6:
Analise da situagio epidemiclégica da raiva silvestre no estado do Ceara. As informagdes
referentes & epidemiclogia da raiva em espécies silvestres ter@o como hase as varidveis: ano de
natificagac. nimero de animais analisados, aspécie animal acometida, micrarregido, municipio
de ocoréncia. Os dados serdo disponibilizados pelo selar de estatistica do Niclea de Controle
de Vetores (MUVET). através de relatérics digitais & impressos dos trés laboratorios de
diagnéstico laberatorial da raiva: Laboraldria Cenlral (LACEMN), Unidade de Laboratorio Animal
(UMILAN) & Unidade de Vigildncia de Zoonoses (UVE),

Ressalle gue estou cienle de que zerdo garantidos os direitos, denire outros assegurados
pela resolucao 466/2012 do Conselho Nacional de Sadde da;

1} Garanlia de confidencialidade, do ancnimate ¢ da ndo ullizagio das informagoes em
prejuizo dos oufros,

?) Emprego dos dados somentz para fins previsios nesta pesquiss,

3} Retomeo dos beneficios obtides por meio deste esludo para as pessoas e a comunidade
onde a mesmo foi realizado.

Informa-lha ainda que a pesguisa somente sera iniciada apds a aprovasdo do Comild de
Elica em Pesqguisa — CEP, para garantir a todos os envolvidos os refarenciais basicos da ética,

ista &, aulonomia. ndo maleficéngia, bencvoléncia e justiza.

Fortaleza, 24 de ﬁ-ﬂfﬂﬂ-" _de 20149,

(CARIMBO E ASSIMATURA)

gl een A8 Agate Gomes
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APENDICE H - FIEL DEPOSITARIO — HOSPITAL SAO JOSE DE DOENCAS
INFECTOCONTAGIOSAS (HSJDI)

\% NS GOVERNO 1o
T Hospital ESTADO 10 CEARA

Vorretaria da Sxide

Sa0 Jose

Fermo de Fiel Depositirin

Fu, 4L AV CLSC L 15416 T /r—/'{»/l/"’)/f/./)é..s LVL,F}

el dor i . . . : . . .
biel depositario da base de dados docamentais do Hospital Sie losé de Daengas Infecciosas, situado

Woandade de Fortaleza, estado do Ceard, declaro que i pesquisadora Naylé Francelino [olanda

Daare. partadora do documento de identidade de n® 93002203916, estd auturizada o realizes nesta
TSI apos awtorizagho do Comité de Ftica em Pesquisa do Hospital Sie José de Doengas
Infeccionas, o projeto de pesquisa intitulado: * DINAMICA DE TRANSMISSAO DO VIRUS DA
RAIVA, A EFICACIA OPERACIONAL DAS ACOES DE VIGILANCIA NO ESTADO DO

CEARA, 1990-2018 E O CONHECIMENTO DA POPULACAO SOBRE A DOENGA ™,

Ressalto que estou ciente de que serdo garantides es direitos, dentre outros assegurados
pela Resolugdo n” 466/2012 do Consclho Nacionn? de Saude, de:

1 Garantia de confidencialidade do anonimato ¢ da ndo wilizagio das informagdies em prejuizo
dos outros,
21 Emprego dos dados somente para fins previstos nesta pesquisa.
31 Reternoe dos beneficios obtides por meio deste estudo para as pessoas ¢ a comunidade vnde o
mesmo foi realizado.
[nformo-lhe ainda. que a pesquisa somente serd iniciuda apis & aprovagdo, pelo Comité de Etica em
Pesquiss do Hospital S3o losé de Doengas Infecciosas - CEPXEIST, para gurantic 2 todes os
envolvidos os relerenciais bisicos da bioélica, isto &, autonomia, nla maleticéncia. benavoléncia e

Justiga.

s
j'g.wmez,wél// é;«xzz/ G

Responsivel pelo SAME

. . / /
- /1/~’(/é'_/f/ b et f el (»/éu{./ ;f',.acd,-' 2’

Pesquisador Principal

Hospital 40 José de Doengas Infecclosas - Rua Nestor Barbosa, 315 - Parquelindia - Fartaleza/Ce
CEP: 60.4%5 = 610 PARX: [85) 3101 2363 FAX: [BS) 3101 2319 www hhs).ce gov.br
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APENDICE I —- PARECER CONSUBSTANCIADO DO COMITE DE ETICA E
PESQUISA (CEP) DA UNIVERSIDADE FEDERAL DO CEARA (UFC)

UFC - UNIVERSIDADE W
FEDERAL DO CEARA/

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: DINAMICA DE TRANSMISSAO DO VIRUS DA RAIVA, A EFICACIA OPERACIONAL
DAS AGOES DE VIGILANCIA NO ESTADO DO CEARA, 1990-2018 E O
CONHECIMENTO DA POPULAGAO SOBRE A DOENGA

Pesquisador: NAYLE FRANCEUNO HOLANDA DUARTE

Arsa Tematica:

Vers3o: 1

CAAE: 13456719.6.0000.5052

instituigdo Proponents: UNIVERSIDADE FEDERAL DO CEARA
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER
Numero do Parecer: 3.357.128

Aprassntag3o do Projsto:

Trata-se 0 um projeto de tese que pratende caracterizar a ginamica de transmissdo do virus da ralva,
gescrever a eficacla operacional das agbes de vigliancia (1990 a 2018) & descrever os conhecimentos,
alitudes e praticas (CAP) 03 populacio 0o Ssi300 0o Ceara sobre 3 doenga.

Objefivo da Pesquisa:

Geral: Caractenzar a dinamica de transmiss3o do virus da ralva, a eficacla operacional das agbes ge
vigliancia no Estado do Ceara, 1230-2018 & o conhecimento ¢a populagdo sobre 3 doenga.
Especincos:

1. Caractenzar 0s C3s0s de ralva humana de forma sociodemografica & ciinica, no Estado do Ceard, 1930 2
2016;

2. Caracterizar a ralva animal € as agressdes a seres humanos causadas por mamifercs no Estado do
Ceara, 2003 a 2018;

3. Descrever 05 conhecimentos, atitudes & praticas das Pessoas que mantdém contato com mamiferos
slivestres com potencial risco de transmissdo para a ralva no Estado do Ceara;

4. Caractenzar as variantes geneticas do virus 4a ralva, Isoiados 0e mamiferos no Estado do Ceara, 2003
2016;

§. Caracterizar as agbes 02 vigildncia da ralva em quiropteros no Estado do C2ara, apos a iImpiantagdo do
Programa de monitoramento 0 Morcegos em area wbana em 2010,

Endersgo. R Cal. Numes de Meio, 1000

Baiwo: Sodoio Tedto CEP: s0430-27s
UF: CE Munioipio: FORTALEZA
Telefone: (2533552344 Emall: comepeucr
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FEDERAL DO CEARA /

6. Elaborar estratégias para subsidiar as agles Oe controle & vigiiancia da ralva animal & humana no estado
0o Csara

Cortramctio oo Parscer 3307 18

Avallagdo dos Riscos @ Bansficios:

RISCOS: MInNiMOs, pode OCOITer persa 0as Informagdes referentes a pesquisa. Na aplicagdo dos
QUESEONAN0S, 05 PAMICIDANIEs POCEM 5& MOSITAr CONSIANgos pOr N30 S3DErEM rEEpONDEr 35 PErguntias
propostas pelo pesquisador, perda oe tempo na disponiblidade de participar, desconforio, & até mesmo a
Invasdo o= privacidace por 2siranhos nNo s2u ambilente familiar.

Beneficios: contribulr com

Informagdes, colabOrar com 3 pesquisa & 3judar N3 siaboragdo Os esirategias para meihora 0o programa de
controle 43 ralva do Estago do Ceara.

O estudo Ira colaborar & fortalecer o programa com assisténcia de quaildade 3o paclents & no
girecionamento de agbes mals efetivas de controle ga

ralva evitando, 0 surgimanto de NOVOS Cas0s & ObILoS NUMaNos.
Comentarios @ Consideragdes sobre a Pesquisa:

Estudo do tipo descritivo, com observagdo da varagdo do t2empo € espago, dhvidido em sels etapas, ambos
com aborgagens metodologicas quantitalivas. A pesquisa quanitativa tera aplicagio para analise dos
aspectos clinico-epidemioiogicos, Sociodemograficos & operacionals, Com uso de 0ados SeCcundarnos.
Serdo utiizagdos dados secundarios das informagdes dos relatorios que compdem o banco de Jados 0o
setor de esiatisica 00 Nucleo o Vetores (NUVET) da Cooroenadona de Vigliancia em Sadde - CVS/SESA,
atraves de relatoros digitals e Impressos dos trés laboratdrios de diagndstico Iaboratorial da raiva:
Laboratorio Central (LACEN), Unigage de Laboratorio Animal (UNILAN) e Unidace de Vigllancia ge
Zoonoses do Crato (UVZ), fichas dos atendimentos antirrabicos humanos do Sistema o2 Informacio ge
Agravos de Notificagdo - SINAN, livros com Informagdes dos pacientes € prontudrios clinicos
@sponibiizados pelos hospitals 0@ referdncia da raiva no estado, Informagdes pessoals dos 1ecnicos que
acompanharam 08 Cas0s 26:0ad0s, 3udos do Instituto Pasteur - IP & da Universidade de S3o Paulo -
USP. 0Os 03008 para 0 2sluto CAP serdo colelatos alraves 0 apicacio de um questionano estruturaco
(Gados primarios). Para a organizagao dos dados, calculo dos Indicadores € analises estatisticas serdo
UlIZ3dos oS programas Tabwin 3.6 @ Excel ofMce 365 versdo 2016 & apresentadas em numeros adsotos &
relativos. A parts descritiva do £51udo sera realizada com auxiio do software Stata 12. Os mapas serdo
produzidos pelo programa Software de acesso gratutto TerraView. As anallses das tendéncias dos
Ingicadores serdo

Endersgo:  Rua Cel. Nunes de Meio, 1000

Sakro: Rodolt Ted®o CEP: s043027s
UF: CE Mundoiplo: FORTALEZA
Telefone: (8533654344 Email: comepercir
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realizagas por melo 0= modeios de regressdo loginear segmentada, ulliizando-se 0 Joinpoint Regression
Program versdo 4.0.4 (US National Cancer instituto, Bethesda, MD, EUA), fornecido pelo Instituto Nacional
g2 Cancer dos Estados Unidos, COM 3cesso gratuito (hitpiiisurveliiance cancer.gov/joinpoint’).

E13p3 1 - Descrigo 02 Uma sérle e Ca506 de ralva humana no E5taco 0o Ceara, 1380 22016

Efapa 2 - Caracteristicas da raiva animal e das agressdes a seres humanos por mamiferos no Estado do
Ceara, 2007 3 2018.

Etapa 3 - Conhecimentos, atitudes e praticas das pess0as que mantém contato direto ou indireto com
mamiferos slivesires com potencial risco ge ransmissdo para 3 ralva no estado do Ceara.

Cortinaacto oo Perecer 3387 128

Esta etapa serd realizada com as familias com comprovagdo de contato ou criagdo de animais siivestres em
cativelros que estejam Insendos nos cadastros dos agentes de endemias @ agentes comunitanos e sadde
o8 municipios do Estado, no perodo de janerro de 2010 a dezembro de 2016.

Serdo aplicados questionanos por meio de uma amostragem ndo probablistica do tipo Intencional, em uma
media de 100 residencias das localldades dos municiplos visitaoos e Cadastrados peios agentes de
endemias @ comunitarios de sadde, COM regisiros 03 preésenga oe animais siivesires mantidos em cativelros
€ DU N3s Areas Perk-urbanas 0as casas.

Serao conslderades os principios de dloética obrigatonos nos casos de Investigagdes de cunho clentifico
com participantes humanos & por 0casido da entrevista sera apresentado 3os participantss o TCLE.
Elapa 4 - Caracterizacio 035 vananies genstcas 00 vIrus da ralva 1solados de mamiferos no esado 0o
Ceara, 2006-2016

Etapa § - Caractenzagdo da ralva em morcegos no estado 0o Ceara, 2003 3 2016, apos 3 impiantagdo do
programa em 2010.

Etapa 6 - Elaboragdo 0e estratéglas para subsidiar as agbes g2 controle e vigliancla da ralva animal &
humana no Esiago do Ceara

Consideragdes sobre o8 Termos de apresentagio obrigatoria:
Foram apresentados adequadamente: Folha de rosio; cronograma; orgamento; geciaragdo dos

pesquisadores; anuéncla dos responsavels pelos dados; dedlaragado do responsavel pela Sec de salde;
termo de Nel gepositario; TCLE para etapa de entrevista.

Endersgo:  Rua Cel. Nunes de Meio, 1000

Bairo: Rodolt Teoto CEP: gnax2Ts
UF: CE Munioiplo: FORTALEZA
Telefone: (8533554344 Emall: comepeQufchr
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Recomendagdes:
Sem recomendagles.

UFC - UNIVERSIDADE
FEDERAL DO CEARA/

=

Conciusdses ou Pendéncias & Lista de Inadequagdes:

Sem penoeéncias.

Este paracer fol elaborado baseado nos documentos abaixo relaclonados:

Endersge:  Bus Ol Numes de Meio, 1000

CEP: s04027s

Municipia: FORTALEZA
(85133659342

Emall: comepefufcir

m Arquivo Postagem AUor SRU3GE0 |
' Basicas| PE_INFORMAGOES_BASICAS_DO_P | 10/05/:2012 Acsito
do ROJETO 1282967, 15:28-01
ﬁ Wu& 10/052013 |NAYLE AcCEi0 |
15:24:29 |FRANCELINO
Outros 1EMMO_aulonzacao_responsavel_sesa.p| 10052013 [NAYLE Acelto
i 150908 |FRANCELINO
Outros cara_anuencla_sesa.par 10/05/2013 |NAYLE Acelto
15:05:20 |FRANCELINO
Projeto Detainado / | projeto_doutorado_nayle par 10/05/2012 |NAYLE Aceito
Brochura 14:55:53 |FRANCELINO
| Inyesigadior HOLANDA DUARTE
Cronograma cronograma_ooutorado_atualzago.par | 10/05/2012 [NAYLE Aceito
s 14:45:26 |FRANCELINO
Orgamento RCAMENTO par 2810172018 |NAYLE AcHD
| 23:09:47 |FRANCELINO
JTermos 08 | TERMO_DE_CONSENTIMENTO_LIVR | 172018 |NAYLE Aceito
f £_E_ESCLARECIDO.pdf 23:03:41 |FRANCELINO
Justficatva de HOLANDA DUARTE
Foiha 0e Rosio oNa_oe_rosio.par 150172013 |NAYLE Aceitn
- 17:23:50 |FRANCELINO
Ouros 18MMO_COMPromISS0_dados. par 14/0172019 |NA [~ AceiD |
10:28:05 |FRANCELINO
Outros cara_apreciacao par 1470172019 | Acein
5 10:27.29 |FRANCELINO
Dedlaragao de dedtiaracao_concordacia paf 147012018 |NAYLE Acelto
| Pesquisadores o ], ity 10:25.45 |FRANCELINO
Outros CURRICULO par 130172012 |NAYLE Acelo
~ 11:53:46 |FRANCELINO
Outros deciaracao_pari_projeto_HoJ.par 110172018 |[NAYLE AcH0
23:5329 |FRANCELINO
Outos fiel_cepositanc_hs, pdr 1 NAYLE Acelio
23:57:13 |FRANCELINO
Outros oficio_encaminhamento_SJ. paf 11/01/2013 |[NAYLE Acelto
23:35:55 |FRANCELINOG
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Cortnaagio do Pereosr 3387 128

Outros Tenmo_compromisso_uso_cados_HSJ.p 1110172019 [NAYLE Aceito
¥ 23:33.36 |FRANCELINO

Outros canaa par 1170172013 [NAYLE Aceito
230330 |FRANCELINO

SHuag3o o Parecer
Aprovado

Nacessita Apreciagio da CONEP:
Nio

FORTALEZA, 30 ge Maio de 2019

Assinado por-
FERNANDO ANTONIO FROTA BEZERRA
{Coordenador(a))

Endersgo:  Rua Cel. Numes de Meio, 1000

Balro: Rodoi® Tedtio CEP: gnaxTs
UF: CE Munioiplo: FORTALEZA
Telefone: (55133854344 Emall: comepe@ufcbr
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APENDICE J - PARECER CONSUBSTANCIADO DO COMITE DE ETICA E
PESQUISA (CEP) DA SECRETARIA DA SAUDE DO ESTADO DO CEARA

SECRETARIA DE Sf\UDE DO
ESTADO DO CEARA - SES/CE W

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: DINAMICA DE TRANSMISSAO DO VIRUS DA RAIVA, A EFICACIA OPERACIONAL
DAS AGOES DE VIGILANCIA NO ESTADO DO CEARA, 1930-2018 E O
CONHECIMENTO DA POPULAGAO SOBRE A DOENGA

Pesquisador: NAYLE FRANCELINO HOLANDA DUARTE

Area Tematica:

Varsho: 2

CAAE: 13456719.6.3001.5051

Instituig3o Proponents: Secretana o Sa0de do Estado do Ceara - SESICE
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER
Numero do Parecer: 3.451.133

Apressntagso do Projeto:

Projeto 0= pesquisa para quaifcagdo de doutorado apresentaca 3o Programa de Pos-graduagdo em Sadde
Coletiva do Departamento de Saooe Comunitana da Faculdade de Medicing da Universiiade Federal 0o
Ceara. O projeto consiste g2 astudos do Hpo 0escniivo, com observacdo da variagdo 0o tempo & espago,
gividido em seis etapas, com 3bOrdagens Metodoiogicas quantitativas, A pesquisa quantitativa tera
aplicagdo para analise 0os aspectos cinico-epicemioiogicos, SOCIOdEMOQgraficos @ operacionals, com uso de
03d0s S2CUNCarios. A ralva & causada por um virus que afeta o sistema Nervoso cenfral 08 mamireres,
Inciuindo © homem, 3 ransmiss30 da Joenga s& da por Meo do contato com a sallva de animals domesticos
& salvagens Infectacos afravés da mordedura, AManhadura & ou lambadura, o periodo de incubagdo pode
Variar gesde dlas 3 3guns messe. A ralva € UMa3 035 Mals antgas Zoonoses, amplaments Sirbulca nos
continentes, com aito Indice de letalidade para humanos & animals. Compde 0 grupo das doengas
negligenciadgas que afeta principaiments as comunidades com malor aificuidace de acesso 3 sauoe. O
estudo tera como base 05 0ados das fichas de nofificagdo do SINAN, prontuarios clinicos & livros
hospitalares, relatoros tecnicos resultantes das Investigagdes oos casos/Obitos oe ralva humana,
Informacdes pessoals alraves dos proflissionals Que 3COMPannaram o6 Casos € laudos laboratorias 0o
Instituto Pasteur e USP. A popuiagdo deste estudo contemplara uma média de 50 casos 0e raiva humana
confirmados por dlagnostico

Balro: PRAIA DE IRACEMA CEP: s0D06040
UF: CE Munioiplo: FORTALETA
Telefone: (85)3485-2137 Emall: cepsesasauce ce govir
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laboratonal ou por critério clinico epldemioitgico, no periodo entre |aneiro g8 1990 a derembro oe 2016
alendidos pelos hospltals de referdncla do Estado. Orgamento no valor de 35.340,00 reals.

Cortrumcie oo Perscer 2421 108

Objetivo da Pesquisa:

Objetive Geral:

- Caracterizar a dindmica de transmissao 0 virus da ralva, 3 eficacia operacional das agdes oe vigllandla no
Estado do Ceara, 1990-2018 e o conhacimento da populagdo sobre 3 doenga,

Dojelves Especileos

1. Caracienzar o6 Casos de rahvia humana o ToM.a socodemogranca e cinica, no Estado 9o Ceara, 1990 a
2016;

2. Caracterizar a raiva animal e as agressdes 3 seres humanos causadas por mamiferos no Estado oo
Ceara, 2003 a 2018;

3. Degcrever 0§ conhecimentos, tNUGES & praticas dac PEESO3S QUE Manteém contato com mamifaros
slivestres com potencial risco de transmissdo para a ralva no Estado do Ceard;

4_ Caractenzar as variantes genéficas do virus da raiva, isolados de mamfferos no Estado do Ceara, 2003~
201E;

£. Caracterizar as agdes ge viglldnda da ralva em quiropteros no Estado do Ceard, apds a Implantagdo do
programa de moniioramento de MoICEgos em Area wbana em 2010;

£. Elaborar estratégias para subsldiar as agles de contnole @ vigidneia da ralva animal & hemana no estado
do Ceard

Avalagdo dos Riscos @ Beneficios:

De 3COMS0 COM 3 PESQUISAnra, pOde OCOImer seguinie:

Riscos:

« Parda das Informagdes refarentes 3 pesquisa;

* Na apiicagdo dos questionaros, 05 panicipantes podem s& MOSIrar consirangldos por ndo saberem
responder as pergunias propostas pelo pesquisador,

« Perca pof 52 dBponisinzar de paricpar 4a pesquisa;

» 08 paricipantes podem &enir desconfono, & alé Mesmo a INvasao de prvacidade por

Ssiranhos No s&u ambilente familiar.

Beneficios:
« 05 parficipantes envolvidos no estudo n3o receberdo nenhum dnus;

Encersgac AL ALMIRANTE BARROS0O, 800 - BLOCOD E

Balwo: PRALS DE IRACEMA CEF. g00&0~a0
UF: CE Munigiplo: FORTALEZA
Telstone: (8534881137 Esmall. copsecaliiaune T8 oI
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Cortruagio do Pesowr 1481 7D

« Sua panicipacdo sera de f0rma voluntana, podendo assim contrbulr com Informagdes, coladorar com a

pesquisa e ajudar na elaboragdo Oe estratégias para meihora 6o programa de controde ¢a ralva do Estado
%0 Ceara.

« O estudo Ira colaborar e fortalecer 0 programa com assisténcla de qualidade 3o paciente € no

arecionamento de aghes mais efellvas de controle 03 ralva evitando, 0 SWIGIMENTo de NOVOS C3S0s & Obitos
numManos.

Comentarios @ Consideragdes sobrs a Pesquisa:

Esle estudo se usiifica pela necessicade de um meihor conhecimento sodre a dinamica da ralva no estado,
3 fim de gerar dados para grecionar 3 Implementacdo de politicas pudlicas de aperfeigoar o programa de
controle & prevencdo 03 0oenga no Ceara. No entanto, s& 13z necessaro 3 realizagdo de estudos
sistematicos direcionados 30 cicio slivestrs da 0oenga, vIsto que 0§ dados dISpOnivels $30 S5Cass08,
reforgando a necessidade de se agquinr mals conhecimento sobre 3 epldemioiogla 03 doenga e subsidiar
profissionais 02 sadde que 3tuam N3 vighancia. A realizagdo do estudo Cara suporte com Informagles Utels
acerca da doenga.

0% resultados 00 estudo poderdo colaborar & fortalecer o programa com 3ssisiencla ge qualidade ao
paciente & no direclonamento de agbes mals e%tivas oe controle da ralva.

Consideragdes sobrs o8 Termos de apresantagio obrigatoria:

Todos OF 12rMOos CONSINErados obMNgatoNos foram apresentados.

Recomendagdes:

Sem Recomendagdes.

Conclusdes ou Pendéncias & Lista de Inadequagdes:

Tendo 3=nNEC0 30 que 0! SolIcado, O Projeto e5i3 30SqUACO J0 PONto 0 ViIsla &tco.

Considsragdes Finals a critério do CEP:
Apresentar relatoro apos o termino do estudo 3 este CEP SESA-CE.

Este paracer fol elaborado bassado nos documentos abalxo relaclonados:

[ Tipo Documenio Arguivo Fostagem Auor SRUaga0 |
Informagles PE_INFORMAGUES_DAGICAS_DO_P | 15/06/201% Ao
Enderegoc  AV. ALMIRANTE BARROSO, 600- BLOCOE

Balmo: PRAIA DE IRACEMA CEP: sQDS0<aD

UF: CE Munioiplo: FORTALEZA

Telefone: (85)3488-2137 Emall: cepsesasauce ce govir

Pags D aw 05
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SECRETARIA DE S.AUDE DO
ESTADO DO CEARA - SES/CE

Cormnuagio oo Perscar 34%1 1D

Qo™

Basicas do Projeto  |ETO_1358372 par 14:49:45 Acsito
TCLE / Termos 0¢ | TCLE_SESA. parf 13/067201%2 |NAYLE Acsito
Assentimento / 14:46:15 |FRANCELINO
Justficatva g HOLANDA DUARTE
Ausencia
[Outros Fiel_deposiianc_sesa pa 101052019 |NAYLE AcED |
15:24:29 |FRANCELINO
Outros 1efMO0_aUionzZacao_responsavel_sesa p| 10052015 |NAYLE Aceio
.4 _ 150906 | ELINO
Outros Cana_anuencia_sesa.par 100052019 [NAYLE Aceio
[F .. _ 15:05:20 |FRANCELINO
Projeto Detainado / | projelo_doutorado_nayie par 10/0572015 |NAYLE Aceio
Brochura 14:55:58 |FRANCELINO
e b JHOCANDA QUARTE
TCLE / Termos 08 | TERMO_DE_CONSENTIMENTO_LIVR | 28/01/2013 |NAYLE Acein
Assentmento / E_E_ESCLARECIDO.paf 23:03.41 |FRANCELINO
Justmicatva ge HOLANDA DUARTE
Ausencia
[Outros 16MM0_Compromisso_dados. par 12101/2018 |NAYLE Acelto
10:28:05 |FRANCELINO
Outros carta_apreciacao paf 1400172018 |[NAYLE Aceito
10:27:29 |FRANCELINO
Outros CURRICULO par 1310172019 |NAYLE Aceito
11:53:46  |FRANCELINO
Outros deciaracao_par_projeto_HSJ par 110172013 |[NAYLE Aceito
23:59:29 |FRANCELINO
Outros fiel_depositario_ns; par 110172013 |NAYLE FY T
23:57:13 |FRANCELINO
Outros oficio_encaminhamento_HS.J paf 11/0172018 |NAYLE Aceito
23:35:55 |FRANCELINO
Outros Tenmo_compromisso_uso_0ados_HSJ. 110172019 |NAYLE Aceito
.4 - 233336 |FRANCELINO
Outros canaa par 110172013 [NAYLE Aceito
23:05:30 |FRANCELINO
SHuagio do Parecer:
Aprovaso
Necesaita Apreciagio ga CONEP:
Nio

Pagrw e e 2
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| SECRETARIA DE SAUDE DO w
| ESTADO DO CEARA - SES/CE

Cortrvmglo o Pereowr 3481 100

FORTALEZA, 11 ge Juiho de 201%

Assinado por-
PAULO EGIDIO SANTOS FEITOSA
(Cw‘”

Enderege:  AV. ALMIRANTE BARROSO, 800 - BLOCOE

Balmo: PRAIA DE IRACEMA CEP: s00s0<wa
UF: CE Munioiplo: FORTALEZA
Telefone: (55)3385-2137 Emall: cepsesasauce ce govir
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APENDICE L — PARECER CONSUBSTANCIADO DO COMITE DE ETICA E
PESQUISA (CEP) DO HOSPITAL SAO JOSE DE DOENCAS
INFECTOCONTAGIOSAS (HSJDI)

HOSPITAL SAO JOSE DE
DOENGAS INFECCIOSAS - HSJ W
I SECRETARIA DE SAUDE DE

f]‘;_-‘::.- = --'-ai ‘_' S e R N T »’I'i:vr.' ;~i:"' = :-ﬁ .\ti-- -' ;
Elaborado pela instituigdo Coparticipants
DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: DINAMICA DE TRANSMISSAO DO VIRUS DA RAIVA, A EFICACIA OPERACIONAL
DAS AGOES DE VIGILANCIA NO ESTADO DO CEARA, 1990-2018 E O
CONHECIMENTO DA POPULAGAO SOBRE A DOENGA

Pesquisador: NAYLE FRANCEUNO HOLANDA DUARTE

Area Tematica:

Versdo: 1

CAAE: 13466719.6.3002.5042

Instituigio Proponents: Hospital S3o José 0e Doencas Infecciosas - HSY / Secretania de Saloe
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER
NUmero go Parecer. 3434 057

Apressentagdo do Projsto:

Trata-se 02 um 251udo descritivo, com Tase relrospactiva (D3seado &m dados secundanos dos sistemas de
vigliancia) dos casos confirmados de ralva humana @ animal com obsenvacao da varlagdo do tempo &
S8pago.2 prospactiva (baseada em enirevista ge populagdo exposta 3 animais silvestres em
cativelros) divigido em seis elapas.

12 etapa: Casos humanos serdo detctados através 0os regisiros do Sistema ge Informagdo de Agravos de
Notificagdo (SINAN) de pacientss atendidos nos NOSPitals de referéncia para o agravo &/0u investigados
peios servigos de vighancia das secretarias municipals e estaduals, Ceara, no periodo o 1990 a 2016.
2% etapa: Anallss da ralva animal & das agressdes 3 humanos por mamiferos no Estado 0o Ceard serdo
ldentificados atraves dos registros de reiatorios técnicos e laboratorials do NoOcieo Oe Vetores
(NUVET/SESA) @ no SINAN.

3% etapa: Enfrevisias com as famillas com comprovagdo de contato ou criagdo de animals siivestres am
cativelros que estejam Insendos Nos Cadastros dos agentes de endemias & agentes comunitanos oe salde
gos municipios do Estado, no periodo de janekro de 2010 a dezembro de 2016,

47 etapa; avaliacdo 0as varants anligénica & genetica do virus 03 Ralva em C3s0s NumManos & animais,
comprovados laboratorialments por melo de laudos emitidos pela Unlversidade de Sdo

Enderego:  Rua Nexor Batosa, 395

Baro: Farguednca CEP: s04ss<sw0
UF: CE Munioipla: FORTALEZA
Telefone: (253452-7320 Fax: B3S1310%-2319 Emall:  mesmedercs@hotmall com
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HOSPITAL SAO JOSE DE
DOENCAS INFECCIOSAS - HS) QREBram
/ SECRETARIA DE SAUDE DE
Comtreaciio 5o Perecwr 3 434 007

Paulo e/ou Instituto Pasteur de S30 Pawio, C2niros responsavels por 2553 Identificagdo no Brasll,

§* etapa: Caracterizag3o da ralva em morcegos no estado do Ceara, baseado em dados secundarios das
Informagdes dos refatorios do NUVET aa Coordenacoria de Vignancia em Saoge - CVS/SESA

67 etapa: Eladoracdo de esiraleglas para sudsidiar as agles de controle € vigliancia da ralva animal &
humana no £stago do Ceara, baseado nos resultados obtidos no estudo.

Objetivo da Pesquisa:
- Objetivo Garai® Caracierizar 3 gndmica oe ransmissdo do virus 03 rava, 3 eficacia operacional das agbes
ge vigliancia no Estado do Ceara, 1930-2018 ¢ o conhecimento 03 popuiagdo sobre 3 doenca.

- Objetivos Especificos:

1. Caracterizar 06 casos de ralva humana de forma soclodemografica e clinica, no Estado do Ceara, ge
1590 a 2016;

2. Caracterizar a ralva animal e as agressdes 3 seres humanos Causadas por mamireros no Estado do
Ceara, ge 2003 a 2018;

3. Descrever os conhecimentos, aliludes & praticas das pessoas que mantdm contato com mamiferos
slivestres com potencial risco de transmissdo para a ralva no Estado do Ceara;

4. Caracterizar 3s variantes genéticas do virus da ralva, isolados 02 mam#iferos no Estado do Ceara, de
2003-2016;

§. Caracterizar as agbes de viglidncia da ralva em quiropteros no Estado do Ceard, apds a Impiantagdo do
Programa de monitoramento 08 MOFCSgos &m area wbana em 2010;

6. Elaborar estratégias para sudsidiar as agles de controle & vigliancia da ralva animal @ humana no estado
do Ceara

Avallag3o 008 Riscos @ Beneficios
- Os 115006 530 MINIMOS & referem-5 APEnas 3 CONSIrangimantos que podem ocorrer durants a entrevista
gos participantes por n30 saberem responder as parguntas propostas pelo pesquisador. Entretanto, os
pesquisadores garantem total liberdade para que 0s participantes se retirem da pesqQuUisa caso s&la
necessario.

- Beneficios 3 pesquisa Ira contribulr na eaboragdo de estratégias para melhorla do programa de controie da
ralva do Estado do Ceara.

Enderege:  FRua Nestor Barbosa, 315

Baro: Parguesnas CEP: gpazs<w
UF: CE Munioiplo: FORTALEZA
Telefone: (B5)3452-7380 Fac #8S)310%-231% Emall: mesmegercs@notmal com

Paghe O e

133



HOSPITAL SAO JOSE DE
DOENCAS INFECCIOSAS - HSJ qREram
I SECRETARIA DE SAUDE DE
Certnacie oo Pawscar 3434 207

Comentarios @ Consideragdes sobre a Pesquisa:

- 0 Hospital S30 José sera Instiuigio co-participants, UM3 vezZ que ToMecara 308 pesgquisacores dadtos de
Intemamenio de pacientes com ralva, por se tratar de unidade lerclaria oe referéncia oo Estado do Cera,
para tratamento de doengas Infecciosas e parasitarias.

- Trata-se 02 um 2sudo reevante que visa colaborar @ fortalecer 0 programa com assisiencla de qualldads
30 paciente & no direcionamento de agles mais 2f2tlvas de controle da ralva humana & animal.

Consideragbes sobrs o8 Termos de apresentagio obrigatoria:
- Todos 05 1ermos de apracentaclo obrigatora foram devidaments aNexados 30 Profocolo 63 pesquisa.

Conciusdes ou Pendéncias & Lista de Inadequagdes:
- O Comit2 ge E2ca & Pesquisa 00 Hospiial S30 Jose 52 reuniu & consioerou o projeto "APROVADO”

Conesideragdes Finals a critério do CEP:

Este parecer fol slaborado baseado nos documentos abalxo relaclonados:

Tipo Documento Arguivo Postagem Autor Stuagdo
Outros Fiel_oeposiianc_sesa pd 10/05/2019 |NAYLE —AcSD |
15:24:29 |FRANCELINO
Outros 18MMO_aUionZacao_responsavel_sesa p| 10/05/2019 |NAYLE Aceito
ar 15:03:08 |FRANCELINO
Ouros Cara_anuencia_sesa par 10052013 |NAYLE Aceio
=== _ 150523 | NO
Projeto Detainado | | projelo_ooutoraao_nayke par 10/05/2013 |NAYLE Acelo
Brochura 14:55:58 |FRANCELINO
FEPTS 0 ED (o R I — E—
TCLE /Termos 0¢ |TERMO_DE_CONSENTIMENTO_LIVR | 23/01/2012 [NAYLE Aceito
Assentimento / E_E_ESCLARECIDO.paf 23:03:41 |FRANCELINO
JusINcatva de HOLANDA DUARTE
Ausencia
Outros 16rMO_Ccompromisso_dadcs. par 14/0172019 |NAYLE Aceito
102805 |FRANCELINO
Outros carta_apreciacao.paf 14012019 |NAYLE Acsito
10:27:29 |FRANCELINO
Outros CURRICULO.par 13/01/201% [NAYLE Aceito

11:53:46 |FRANCELINO

Endersge:  Rus Nestor Bamoza, 315

Baro: Farguedanaa CEP. s0ass<w
UF: CE Munioiplo: FORTALEZA
Telefone: (8534527380 Fax: @SR10%-2319 Emall:  memegeros@hotmall com

Puge 00 o e
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DOENCAS INFECCIOSAS - HSJ

HOSPITAL SAO JOSE DE

P

/ SECRETARIA DE SAUDE DE

Cortnagio oo Perecer 3 434 007

Outros deciaracao_par_projeto_HSJ.pa’ 110172013 [NAYLE Acelto
23:59:29 |FRANCELINO

Outros fiei_depositano_hs par 1101/2019 [NAYLE Acslto
23:57:13 |FRANCELINO

Outros oficio_encaminhamento_HSJ pdf 11012018 |[NAYLE Acsito
23:35:55 |FRANCELINO

Outros Termo_compromisso_uso_dgados_HSJ. | 11/01:2019 [NAYLE Acsito

ot 23:33:36 |FRANCELINO

Outros canaa par 11/01/2013 |[NAYLE Acsito
23:03:30 [FRANCELINO

SHuagao go Parecsr:

Aprovago

Necessita Apreciagio ga CONEP

FORTALEZA, 03 g2 Juiho de 2019

Enderegoc  Rua Nexor Babosa, 318
Baro: Parguedinais

Assinado por-
Melissa S0ares Medsiros
(Coorgenador(a))

CEP. gpnazz<w

UF. CE Munloplo: FORTALETZA

Telefone: (B5)3452-T880 Fac @S310%-2318

Email:  memedercs@notmai com

Pagre 06 e 04

135



]

APENDICE M - QUESTIONARIO ESTRUTURADO — ESTUDO CAP

QUESTIONARIO ESTUDO CAP

BLOCO1 - I."-'FDR.\L*\.(_TL:)ES PESSOAIS

Escolandade:
( ) Analfabeto ( ) fundamental I ( ) fundamental II
( )enznomedio ( )ensimo supenor ( ) ndo mformado.

Residéncia( ) arearuwral ( ) area wbana ( ) area Pen-urbana

Histona do entrevistado:

BLOCO 2 - CONHECIMENTO SOBRE A DOENCA RAIVA

21 - Conhece a doanga (rarva)? Sum( ) Nio( )

1.1 — Sabe quais espécies podem ter a doenga”

2.5 - Sabe ComO PUEVEIITT oo e et s e e st o

3.6 - Voce conhece alguma pessoa que ja foi mordido ou arranhado por animais (mamiferos) nos

ultimos seis meses” ( ) Sim ( ) Nio, Se sim.

Quemn ... sers e s e nea s s s s e st e saneal quAntas T e

Histona da mordedwa: (Como acontecen” Houve tratamento?).
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2.7 - Voce conhece algusm que teve a doenga ratva’
( )Sm ( )NSo

2.8 — Conte sobre o cazo de rarva que vocé conheceu:

2.9 - O gue sabia antes do caso e o que aprendeu depois?

2.10 - O que observou que foi feato pelo zoverno?

2.11 - Sugestdes do que devena ter sado feito e o que deve ser feito ainda?

BLOCO 3 - ANIMAITS DOMESTICOS, PROFILAXIA E CONTATO

1.1 - Possui animais demésticos ( ) Sm ( ) Nio

3.1, Quais animais e quantos?

( Jedoro. ( JEator.. oo )equdeos: ...
( )bovinos:...... ( )caprimos: .......( )ovimos. ...

1.3 - Vacina antirrabica

Anmimans receberam | SIM | MAO | Data da vacinagio (anual dots anos,

vacina antirrabica mais de dois anos, oio sabe)

Cio

Gato
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BLOCO 4 - CONTATO COM ANIMAIS SILVESTRES
4.1 Na sua residéncia aparecem animads silvestres de vida livre? Smm( ) Nio ()
- Quas 7

4.2 - Contato de especies silvestres com domesticas ( ) Sm ( )Nio
Se sim, gquais especies?

BLOCO:s-C Rl-!.(_:.iﬂ DE ANIMAIS SILVESTRES
£1 -Vocé postui ou ja teve algum animal zilvestre?

( )Sm ( )Nio ( )jateve?

Quantos e quais animais?

£2. Ezte: animai: morreram sumiram ou ficaram doente:”

£.3- Houve agressio a humanos ou animaiz domeésticos? ( ) Sm( ) Nio
Cuamdio @ COMIOT ..ttt e st e e sttt e s e

BLOCO 6 - MOTIVO DA CRIACAO E PERIODO
6.1- Qual (is) ofz) motivo(s) da(s) escolha(s); criacio?
() por prazer pessoal

{ ) porgue seus pais ou avos tem ou tnham (cultural)
{ ) para ter como companhia

( ) para ter como hobby

{ ) para ter como modo de combater o stress

( ) pela beleza



( ) afeigdo — pena
{ ) amor pelo ammal
6.2 - Que outros interezzes farem voce posruir amimal (iz) silvestre (1) de estimagio?

6.3- Quanto tempo vocé porui ofs) animal(iz) de eztimacio’

6.4- Como foi adquirido o (z) seu(:) animal(iz) de estimacio?
( )ganhou ( )comprou ( )encontrou perdido

{ ) encontrou machucado ( ) retrou da namreza
*Histona de como adguirmu:

BLOCO T - MDRLL—!.CﬁES SOBRE O ANIMAL (IS

ASPECTOS FISICOS:

7.1 - Condigdo Corporal

( )Caguético ( )Magro ( )Nommal ( ) Obeso
7.2 - Pelagem

( JNommal ( )Opace ( ) Alopecia

73 -Desidratade:( })Sm ( }Nao

T4-Apémuco: ( )Sm ( ) Nio

7.5 — Apresenta secregdes nos olhos, boca, pemitalia ou anus
( )Sim ( )Nio

7.6 — Apresenta ferimentos ou mmnlagdes

( ) Sum ( )Néo

ASPECTOS PSICOLOGICOS:
7.7 - O ammal aparenta estar:
( )Fehiz ( )Tnste ( )Soltino ( )Agessvo

7.8- 0 ammal & bumanizado? posswm proxmmdade com qual membro da famiha?
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7.9 - O ammal apresenta estereotipia’

7.10 - O amimal e automutila?

BEM ESTAR ANIAIAL
7.11- Em qual local o animal vive?

7.12 = Qual alimenta¢io esse animal consoms?

7.13- Ezse amumal recebe/receben alzum medicamento?

OBSERVACOES GERAIS:
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APENDICE N - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO (TCLE)

Vocé esta sendo convidado pela pesquisadora Naylé Francelino Holanda Duarte como
participante da pesquisa intitulada “DINAMICA DE TRANSMISSAO DO VIRUS DA RAIVA,
A EFICACIA OPERACIONAL DAS AGOES DE VIGILANCIA NO ESTADO DO CEARA,
1990-2020 E O CONHECIMENTO DAPOPULACRO SOBRE A DOENCA”. Vocé n3o deve
participar contra a sua vontade. Leia atentamente as informagdes abaixo e faga qualquer
pergunta que desejar, para que todos os procadimentos desta pesquisa sejam esclarecidos.
Esta pesquisa tem como objetivo avaliar o comportamento atitudes e praticas da populagdo
do estado do Ceara em relagdo a criagdo de animais silvestres em cativeiro (presos de
alguma forma), se populagio ou os cies e gatos da residéncia tem contato com estes
animais silvestres considerados mantenedores e com potencial risco de transmissao do
virus da raiva, Serdo abordadas questdes como: o periil socio demografico dos
entrevistados, presenca de animais domeésticos nas residéncias, relatos de silvestres
terrestres nas proximidades e/ou dentro das residéndas, formas de interagio entre animais
silvestres, domésticos e humanos e o conhecimento da populagdo a respeito da doenca
raiva. O questionario & composto por cinco blocos, sendo dois formados por questbes de
multipla escolha e trés abertas, com uma média de 20 a 30 perguntas simples.

Ressaltamos que durante a participag3o na pesquisa, pode ocorrer alguns tipos de riscos

aos participantes. Mas, vale ressaltar que 0s riscos S30 MINIMOS em COMParacdo aos
beneficios que o estudo trara.

» Em relagao aos riscos, pode ocorrer:
* Na aplicagio dos questiondrios, os participantes podem se mostrar constrangidos
por n3o saberem responder as perguntas propostas pelo pesqguisador;

» Comprometimento com o tempo durante a participacdo na pesquisa;
¢ Os participantes podem sentir desconforto, e até mesmo a invasdo de privacidade
no seu ambients famdiar.

» Em relagio aos beneficios:

e O estudo ira colaborar e fortalecer o programa com assisténcia de qualidade ao
paciente e no direcionamento de agdes mais efetivas de controle da raiva evitando,
o surgimento de novos casos e obitos humanos.



¢ O entrevistado podera levar de 15 a 20 minutos para responder 3o gquestionario.

2 DIREITOS DOS PARTICIPANTES:

* A garantia de receber a resposta ou esclarecimento a qualquer pergunta ou divida
acerca dos procedimentos, riscos, beneficios e outros assuntos relacionados com a
pesquisa.

¢ A liberdade de retirar meu consentimento a qualguer momento e deixar de participar
do estudo sem que isso traga prejuizo a minha pessoa.

¢ A seguran¢a de que n3o sera identificado e que sera mantido o carater confidencial
da informag3o relacionada com minha privacidade.

* Receber informagdes atualizadas durante o estudo, ainda que este possa afetar a
minha vontade do participante de continuar na pesquisa.

Enderego do responsavel pela pesquisa:

Nome: Naylé Francelino Holanda Duane

Instituigio: UNIVESIDADE FEDERAL DO CEARA - UFC

Enderego: Avenida Conselheiro Gomes de Freitas, 5280, Sapiranga — CEP - 80833- 104
- Fortaleza - Ceara

Telefones para contato: 85 - 0868084308

ATENCAO: Se voce tiver alguma consideracao ou duvida, sobre a sua participacio na
pesquisa, entre em contato com o Comité de Etica em Pesquisa da UFC/PROPESQ - Rua
Coronel Nunes de Melo, 1000 - Rodoifo Tedfilo, fone: 3368-8346/44. (Horario: 08:00-12:00
horas de segunda a sexta-feira).

O CEP/AUFC/PROPESQ é a instancia da Universidade Federal do Ceara responsavel pela
avdbqioeaoanpanhmdosaspecbséﬁwsdehdasaspesqusasewdvmdoms
humanos.

O abaixo assinado .__anos, RG:
declara que & de livre @ espontanea vontade que esta como participants de uma pesquisa.
Eu declaro que i cuidadosaments este Termo de Consentimento Livre & Esclarecido e que,
apds sua leitura, tive a oportunidade de fazer perguntas sobre o seu conteldo, como
também sobre a pesquisa, e recebi explicagdes que responderam por completo minhas
duvidas. E declaro, ainda, estar recebendo uma via assinada deste termo.

2.2
-2
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Fortaleza, ___ | J

MNome do participante da pesquisa Data Assinatura
MNome do pesquisador principal Data Assinatura
MNome do Responsavel legaltestemunha Data Assinatura
(se aplicavel)

Nome do profissional Data Assinatura
que aplicou o TCLE

Bairro: PRAIA DE IRACEMA

Telefone: (85) 3488-2137
ceosesai@saude ce.govbr

UF:CE Municipio: FORTALEZA

Enderego: AV, ALMIRANTE BARROZO, 00 - BLOCOE
CEF: 60.080-440
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APENDICE O — PARTICIPACAO EM EVENTOS CIENTIFICOS E
APRESENTACAO DE TRABALHOS DURANTE O DOUTORADO

ANO - 2016
Evento XXVII Reunido Internacional das Raivas nas Américas
Local — Belém, PA Periodo —27 a 31/10/2016

Apresentacio de trabalhos

Trabalho 1 | EPIZOOTIA DE RAIVA EM MORCEGOS NO MUNICIPIO DE
LIMOEIRO DO NORTE/CE, EM 2015

Trabalho2 | IMPORTANCIA DOS  CANIDEOS SILVESTRES NA
EPIDEMIOLOGIA DA RAIVA NO ESTADO DO CEARA,
NORDESTE, BRASIL — 2003 A 2013

Trabalho 3 | AVALIACAO DA VIGILANCIA DA RAIVA EM
QUIROPTEROS EM AREA URBANA NO ESTADO DO CEARA,
2003-2016

Trabalho 4 | ACOES INTEGRADAS NO CONTROLE DA RAIVA SILVESTRE
NO ESTADO DO CEARA/BRASIL

ANO -2018
Evento X Congresso Brasileiro de Epidemiologia
Local — Florianépolis, SC Periodo — 7 e 11/10/2017

Apresentacao de trabalhos

Trabalho I | CARACTERIZACAO DA RAIVA HUMANA NO ESTADO DO
CEARA, BRASIL, 1990 A 2016

Trabalho2 | RAIVA  HUMANA  TRANSMITIDA POR  MORCEGO
HEMATOFAGO CEARA, 2016: ACOES DE PREVENCAO E

CONTROLE
Evento XXIX Conference on Rabies in the Americas (RITA)
Local — Buenos Aires, Argentina ‘ Periodo —28/10 a 1°/11/2018

Apresentacao de trabalhos

Trabalho 1 — | ASPECTS RELATED TO HUMAN RABIES ATTACKS ATTACKED
oral BY BATS IN THE STATE OF CEARA/BRAZIL, 2007-2018

Trabalho 2 | IMPORTANCE OF DOMESTIC DOGS (CANIS FAMILIARIS) IN
THE EPIDEMIOLOGY OF ANGER IN THE STATE OF CEARA
(2001-2016): A RETROSPECTIVE STUDY

ANO -2019

Evento ‘ XVIII Congresso de Primatologia

Local — Teresopolis, RJ Periodo — 6 a 10/11/2019

Trabalho apresentado

Trabalho 1 | ENTREGA VOLUNTARIA DE PRIMATAS NAO-HUMANOS NO
ESTADO DO CEARA, 2010 A 2018: UMA QUESTAO DE SAUDE
PUBLICA E BEM-ESTAR COLETIVO
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Evento VII Simpoésio Cearense sobre Animais Selvagens [ Simpodsio
Nordestino de Animais Selvagens

Local — Fortaleza, CE ‘ Periodo — 19 a 22/06/2019

Trabalho apresentado sob minha orienta¢ido — premiado como melhor trabalho

Trabalho 1 | EDUCACAO HUMANITARIA SOBRE LEGISLACAO
AMBIENTAL, A NAO CRIACAO DE ANIMAIS SILVESTRES
COMO FORMA DE PREVENCAO DE ZOONOSES NO CEARA.

2019
Evento IX Conferéncia Internacional de Medicina Veterinaria do Coletivo
Local — Joao Pessoa, PB ‘ Periodo — 23 e 24/05/2019

Trabalho apresentado

Trabalho 1 | GUARDA RESPONSAVEL E ANIMAIS SILVESTRES - PROJETO
BEAGUARAS

Trabalho apresentado sob minha orientacio — premiado entre os cinco melhores

Trabalho 1 | EDUCACAO HUMANITARIA SOBRE TRAFICO DE ANIMAIS E
LEGISLACAO AMBIENTAL

Trabalhos apresentado sob minha orientacio

Trabalho2 | ACOES DE EDUCACAO EM SAUDE SOBRE BEM-ESTAR
ANIMAL PARA ESCOLARES

Trabalho 3 | CONTRIBUICAO DO PROJETO BEAGUARAS NA PROMOCAO
DA SAUDE UNICA

Artigo publicado — doutorado

Artigo 1 INCREASED DETECTION OF RABIES VIRUS IN BATS IN CEARA
STATE (NORTHEAST BRAZIL) AFTER IMPLEMENTATION OF A
PASSIVE SURVEILLANCE PROGRAMME. ZOONOSES AND
PUBLIC HEALTH, v. X, p. zph.12670, 2019

ANO -2020

Evento I Congresso Norte-Nordeste de Saude Publica (on-line)

Local — Virtual ‘ Periodo — 06 a 14/06/2020

Evento IIT ESPVET —III Encontro de Saude Publica Veterinaria do Vale do Sao
Francisco

Local — Virtual ‘ Periodo — 19/11 a 21/11/2020

Evento Virtual Global RITA XXXI Conference

Local — Virtual Periodo —22/09/2020

Trabalho apresentado

Trabalho 1 | FORTALECIMENTO DA VIGILANCIA DA RAIVA SILVESTRE
POR MEIO DA EDUCACAO EM SAUDE PARA PROFISSIONAIS
DE VIGILANCIA NA SERRA DA IBIAPABA, CEARA BRASIL:
RELATO DE EXPERIENCIA

Trabalhos apresentados sob minha orientagao
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Trabalho 1 | EDUCACAO AMBIENTAL SOBRE A IMPORTANCIA
ECOLOGICA DOS MORCEGOS E O CONTROLE DA RAIVA NOS
ESPACOS URBANOS, FORTALEZA, CEARA, BRASIL

Trabalho 2 | CARACTERIZACAO DA RAIVA NO MUNICIPIO DE CAUCAIA,
CEARA, BRASIL, 2000 A 2019

Trabalho3 | SAUDE UNICA: ACOES EDUCATIVAS PREVENTIVAS DA
RAIVA EM CONTEXTO LUDICO PARA ESCOLAS

Trabalho 4 | IMPORTANCIA DA VACINACAO ANTI-RABICA E EDUCACAO
AMBIENTAL PARA ANIMAIS E SAUDE COMUNITARIA,
FORTALEZA, CEARA, BRASIL

Trabalho 5 | AGRESSAO DE SAGUIS (CALLITHRIX JACCHUS) A HUMANOS E
O RISCO DE TRANSMISSAO DE RAIVA, CEARA, BRASIL, 2007-
2018

Trabalho 6 | CARACTERISTICAS EPIDEMIOLOGICAS DA RAIVA EM
MAMIFEROS SELVAGENS, CEARA, BRASIL, 2003-2019

Trabalho 7 | EPIDEMIOLOGIA DA RAIVA EM SAGUIS (CALLITHRIX
JACCHUS) NO CEARA, BRASIL, 2015-2019

Trabalho 8 | EPIDEMIOLOGIA DA RAIVA EM PRIMATAS NAO HUMANOS
NO NORDESTE DO BRASIL, 2015-2020

ANO -2021
Evento XI Conferéncia Internacional de Medicina Veterinaria do Coletivo
Local — Virtual Periodo — 21 e 22/05/2021

Trabalho apresentado

Trabalho 1 —- PRIMEIRO CURSO NORDESTINO DE ATUACAO EM MEDICINA
VETERINARIA DE CATASTROFES E DESASTRES (NORCADE), CEARA:
RELATO DE EXPERIENCIA

Trabalhos apresentados sob minha orientagao

Trabalho 2 — CONCURSO BEAGUARAS DE FOTOGRAFIA: UMA CAMPANHA
EXITOSA DE GUARDA RESPONSAVEL EM PLENA PANDEMIA — RELATO DE
EXPERIENCIA

Trabalho 3 - TRABALHANDO AS CINCO LIBERDADES ATRAVES DE
HISTORIAS EM QUADRINHOS: UMA FERRAMENTA DE ADAPTACAO DO
BEAGUARAS EM MEIO A PANDEMIA

Trabalho 4 — LAR TEMPORARIO: A IMPORTANCIA DOS PRIMEIROS
CUIDADOS A ANIMAIS NEONATOS EM SITUACAO DE ABANDONO -—
RELATO DE CASO

Trabalho 5 — BEAGUARAS E EDUCACAO AMBIENTAL: DESAFIOS E
CONQUISTAS EM TEMPOS DE PANDEMIA

Trabalho 6 - EDUCACAO AMBIENTAL PARA FAMILIAS COM POSSE DE
MACACO-PREGO CEARA, BRASIL

Artigos publicados doutorado
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Artigo 1

AUMENTO DA DETECCAO DO VIRUS DA RAIVA EM
MORCEGOS NO ESTADO DO CEARA (NORDESTE DO BRASIL)
APOS IMPLANTACAO DE PROGRAMA DE VIGILANCIA
PASSIVA

Artigo 2 EPIDEMIOLOGIA DA RAIVA HUMANA NO ESTADO DO
CEARA, BRASIL, 1970-2019

Artigo 3 ASPECTOS CLINICOS DA RAIVA HUMANA NO ESTADO DO
CEARA, BRASIL: UM PANORAMA DE 63 CASOS

Artigo 4 INTEGRACAO DA VIGILANCIA DA RAIVA HUMANA E

MEDIDAS PREVENTIVAS NO ESTADO DO CEARA, NORDESTE
DO BRASIL

Artigo submetido

Artigo 5

CONHECIMENTO, ATITUDES E PRATICAS EM RELACAO A
RAIVA E SEU CONTROLE ENTRE CRIADORES DE MAMIFEROS
SILVESTRES EM CATIVEIRO DOMICILIAR NO ESTADO DO
CEARA, BRASIL
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ANEXO A - ESQUEMA PARA PROFILAXIA DA RAIVA HUMANA COM VACINA

DE CULTIVO CELULAR
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ANEXO B - FICHA DE INVESTIGACAO — RAIVA HUMANA — SISTEMA DE
INFORMACAO DE AGRAVOS DE NOTIFICAGCAO (SINAN)

Repiblica Federativa do Brasil SINAMN
Ministério da Salde SISTEMA DE INFORMACAD DE AGRAVOS DE NOTIFICACAD N*
FICHA DE INvESTIGAGAD  RAIVA HUMANA

CASO SUSPEITO: Todo paciente com quadro clinico sugestivo de encefalite rabica, com antecedentes ou ndo de exposicio & ]

infecgdo palo virus rabico.
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ANEXO C - DECLARAGCAO DE REVISAO GRAMATICAL E ESTOILISTICA

DECLARACAO

Declaro, para os devidos fins, que a tese intitulada Raiva no estado do

Cearé: caracterizagdo epidemiolégica, agbes de vigilancia e o conhecimento da
populagéo sobre a doenga (1970-2020), de autoria de Naylé Francelino Holanda
Duarte, foi submetida a revisdo gramatical e estilistica em conformidade com o

padrdo estabelecido pela lingua portuguesa.
Fortaleza, 18 de janeiro de 2022
.azuaocod[ éga
Francisca

Graduada em Letras
Especialista em Revisdo de Texto



