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RESUMO 

 

 
 

Os acidentes por animais peçonhentos são classificados pela Organização mundial da 
Saúde (OMS) como uma categoria de doenças tropicais negligenciadas (DTN), tendo 
como principais acometidos populações rurais com baixo desenvolvimento econômico 
e uma educação limitada, tal exposição gera consequências tanto físicas, psicológicas 
e financeiras nessas pessoas. Devido às dificuldades para acessar o serviço de saúde 
devido há limitações geográficas e de infraestrutura gerando baixa procura pelo 
atendimento em determinadas regiões e elevando o risco para o surgimento de 
sequelas. O objetivo do estudo foi estimar a carga de envenenamentos ofídicos na 
população ribeirinha no interior do Estado do Amazonas, Brasil. Tratar-se de um 
estudo de campo, prospectivo, observacional sobre a subnotificação de 
morbimortalidade por envenenamento de serpentes nas populações ribeirinhas 
localizadas as margens de três grandes rios da bacia hidrográfica da Amazônia 
brasileira, no qual foi utilizado a técnica de “bola-de-neve” (SnowBall) como método de 
rastreio dos indivíduos acidentados. Para a análise estatística foi utilizado o software 
Stata 3.0 e para o geoprocessamento QGIS 3. Durante a viagem foi registrado um total 
de casos registrados de 172 pessoas que se enquadravam na pesquisa. Estes residem 
nas margens dos rios, sendo 75 indivíduos no rio Solimões (43.6%), 78 no Juruá 
(45.3%) e 19 no Purus (11.0%). As populações mais acometidas por esse tipo de 
acidente foram compostas na maior parte por 149 homens (86.6%), com 45 em idade 
ocupacional produtiva (43.5%) e com 107 possuindo escolaridade inferior a 4 anos 
(62.2%). 

Palavras Chaves: Epidemiologia, Vigilância epidemiológica. Doença negligenciada. 
Amazonas 
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ABSTRACT 

 

 

 
Accidents caused by venomous animals are classified by the World Health 
Organization (WHO) as a category of Neglected Tropical Diseases (NTD), having as 
main affected rural populations with low economic development and limited education, 
such exposure generates both physical, psychological and these people. Due to the 
difficulties to access the health service due to geographic and infrastructure limitations, 
generating low demand for care in certain regions, and increasing the risk for the 
appearance of sequelae. The objective of the study was to estimate the burden of 
snake poisoning in the riverside population in the interior of the State of Amazonas, 
Brazil. This is a prospective, observational field study on the underreporting of morbidity 
and mortality due to snake poisoning in the riverside populations located on the 
margins of three large rivers in the hydrographic basin of the Brazilian Amazon, in 
which the “ball-of-grass” technique was used snow (SnowBall) as a method of tracking 
injured individuals. Stata 3.0 software was used for statistical analysis and QGIS 3 
geoprocessing. Of the total cases registered during the study, only 168 people were 
eligible according to the inclusion criteria. During the trip, a total of registered cases of 
172 people who fit in the research were registered. These reside on the banks of the 
rivers, with 75 individuals in the Solimões River (43.6%), 78 in the Juruá (45.3%) and 
19 in the Purus (11.0%). The populations most affected by this type of accident were 
mostly made up of 149 men (86.6%), with 45 of productive working age (43.5%) and 
107 with less than 4 years of schooling (62.2%). 

Keywords: Snakebite. Epidemiology, Epidemiological surveillance, Neglected disease, 
Amazonas. 
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RESUMO LEIGO 

 

 

Os acidentes por animais venenosos são classificados pela Organização Mundial da 
Saúde como uma categoria de doenças tropicais, tendo como principais acometidos 
populações rurais, com baixo desenvolvimento econômico e uma educação limitada, 
tal exposição gera consequências tanto físicas, mentais e financeiras. Após a 
ocorrência do acidente as limitações geográficas e de infraestrutura causam baixa 
procura pelo atendimento de saúde por essas populações, elevando o risco para o 
surgimento gravidades. Estimar a carga de envenenamentos ofídicos na população 
ribeirinha no interior do Estado do Amazonas, Brasil. Esse estudo se desenvolve 
observando e identificando casos de acidentes por serpentes venenosas em 
comunidades ribeirinhas distribuídas nas margens dos rios Solimões, Juruá e Purus. 
Durante a viagem foi registrado um total de casos registrados de 172 pessoas que se 
enquadravam na pesquisa. Estes residem nas margens dos rios, sendo 75 indivíduos 
no rio Solimões (43.6%), 78 no Juruá (45.3%) e 19 no Purus (11.0%). As populações 
mais acometidas por esse tipo de acidente foram compostas na maior parte por 149 
homens (86.6%), com 45 em idade ocupacional produtiva (43.5%) e com 107 
possuindo escolaridade inferior a 4 anos (62.2%).  



xii 
 

 

LISTA DE FIGURAS 
 
 
Figura 1 – Países com dados e registros notificados sobre casos envolvendo 

acidentes ofídicos no mundo 

.........................................................................................................02 

Figura 2 – Propriedades estruturais peculiares das moradias ribeirinhas 
.....................09 
 
Figura 3 – Complicações locais, resultantes de acidentes 
botrópico.............................14 
 
Figura 4 – Complicações sistêmicas resultantes de acidente ofídico 
botrópico............15 
 
Figura 5 – Aspectos inicial e cicatrizado da ferida....................................................... 16 
 
Figura 6 – Distribuição geográfica das comunidades ribeirinhas visitadas no 
desenvolvimento da pesquisa e suas respectivas calhas de 
rios...................................19 
 
Figura 7 - Meio de transportes para realização das coletas de 
dados...........................20 
  



xiii 
 

 

LISTA DE TABELAS 
 
 
Tabela 01 - Characteristics of the 172 study participants……......................................52 
 
Tabela 02 - Characteristics of the 172 study participants according to their history of 
snakebites……………………………………………………………..................................53 
 
Tabela 03 - Factors associated to access to healthcare in participants living in three river 
basins, western Brazilian Amazon…………………………………….…… .....................55 
 

Tabela 04 - Characteristics of the four deaths from snakebites as described by family 

members………………………………………………………………………………............64 

 
  



xiv 
 

 

LISTA DE ABREVIATURAS, SÍMBOLOS E UNIDADE DE MEDIDA 
 

  

DTN Doenças tropicais negligenciadas 

OMS Organização Mundial de Saúde 

TC Tempo de Coagulação 

CK Creatinoquinase 

LDH Lactato desidrogenase 

ALT Alanina de aminotransferase 

AVC Acidente vascular cerebral 

EPI Equipamentos de proteção individual 

APS Atenção Primaria a Saúde 

PNAD Pesquisa Nacional por Amostra de Domicílios 

SUS Sistema Único de Saúde 

SINAN Sistema de Informações e Agravos de Notificação 

UBFFP Unidade Básica Fluvial de Fiscalização e Pesquisa 

IPEM-AM Instituto de Pesos e Medidas do Estado do Amazonas 

NasH Carlos Chagas–U19 Navio de Assistência Hospitalar Carlos Chagas 

TCLE Termo de Consentimento Livre e Esclarecido  

OR Odds Ratio/ Razão de Chance 

IC Intervalo de Confiança 

 
  



xv 
 

 

 
 

SUMÁRIO 

1 INTRODUÇÃO ................................................................................................................................................................... 1 

1.1 Acidentes por animais peçonhentos ............................................................................ 1 

1.2 Sinais e sintomas do envenenamento .......................................................................... 5 

1.3 Soroterapia ..................................................................................................................... 7 

1.4 Sequelas Relacionadas ao Acidente Ofídico ............................................................... 8 

1.5 Comunidades Rurais e Ribeirinhas ............................................................................ 12 

1.6 Complicações geográficas .......................................................................................... 15 

1.7 Acesso ao Serviço de Saúde no Brasil ....................................................................... 17 

1.8 Rede de saúde e notificação ....................................................................................... 21 

2 OBJETIVOS ....................................................................................................................................................................... 23 

2.1 Objetivo geral: .............................................................................................................. 23 

2.2 Objetivos específicos: ................................................................................................. 23 

3 PRODUTO DA DISSERTAÇÃO ............................................................................................................................. 24 

4 LIMITAÇÕES E PERPECTIVAS............................................................................................................................. 65 

5 CONCLUSÃO ................................................................................................................................................................... 66 

6 REFERÊNCIAS BIBLIOGRÁFICAS ..................................................................................................................... 67 

7 ANEXOS E APÊNDICES ............................................................................................................................................ 77 

1.1 Parecer ético ............................................................................................................ 77 

1.2 Instrumentos de coleta de dados ........................................................................... 80 

1.3 Termo de Consentimento Livre e Esclarecido ...................................................... 82 

 
 



1 
 

 

1 INTRODUÇÃO 
 

1.1 Acidentes por animais peçonhentos 
 

As Doenças Tropicais Negligenciadas (DTN) são um conjunto de patologias 

ou agravos oriundos de uma exposição prévia à agentes parasitários, infectantes 

e/ou peçonhas cuja capacidade pode provocar sequelas psicológicas, físicas, 

econômicas e o óbito (1,2). Estas doenças estão diretamente associadas a fatores 

socioeconômicos, como baixa escolaridade, pobreza, habitações insalubres ou 

longínquas, serviços sanitários diminuídos ou ausentes e disponibilidade reduzida 

ao serviço de saúde. Diante disso, essas doenças tendem a crescer com a 

ineficiência do poder público em fornecer assistência sanitária ou acesso ao 

serviço de saúde (3,4). 

 

Assim, os acidentes por animais peçonhentos são englobados pela 

Organização Mundial de Saúde (OMS), como uma DTN, devido aos efeitos 

danosos causados pela exposição a esses animais.  Estes acidentes causaram 

em torno de 5,4 milhões de casos de envenenamento todos os anos pelo mundo e 

destes 81 a 138 mil pessoas  morrem e até 400 mil apresentam algum nível de 

sequela ou dano permanente, em 2019 (5,6) (Figura 1).  

 

 
  Figura 1: Países com dados e registros notificados sobre casos envolvendo acidentes 

ofídicos no mundo. Fonte: (WHO, 2010)  
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Os países mais acometidos pelo envenenamento por picada de cobras são 

encontrados nas regiões tropicais e subtropicais pelo globo. Estes por sua vez, 

contém indivíduos com características semelhantes quando acometidos por esses 

acidentes, na maioria dos casos, sendo compostos por populações residentes em 

zonas rurais, próximo a áreas com florestais ou de plantio. Esses indivíduos por 

sua vez, tem como principal meio de subsistência ocupações extrativistas, de 

agricultura ou pesca artesanal, no qual eleva o risco de exposição a esse tipo de 

animal 4.  

 

Após a ocorrência do acidente, o indivíduo é exposto a uma mistura de 

toxinas chamada de peçonha, nome esse dado ao veneno das serpentes capazes 

de inocular tais substâncias através de dentições especializadas. Tais acidentes 

contribuem para o aumento da morbidade implicando em desfechos severos, 

como a incapacidade motora, traumas psicológicos, perda de produtividade 

econômica e por fim elevando o índice de mortalidade (5).  

 

No Brasil, as víboras da família Viperidae e a Elapidae, possuem 

importância médica devido serem capazes de inocular peçonha e 

consequentemente, podendo ocasionar acidente ao ser humano. Comumente, 

casos desses acidentes, vêm sendo relatados em regiões interioranas, 

comunidades rurais e ribeirinhas que estão distantes dos principais centros 

urbanos (7).  

 

O envenenamento por animais peçonhentos é responsável pela segunda 

maior causa de intoxicação no Brasil, ficando atrás somente para a intoxicação por 

medicamentos. Dentre os animais que causam essas complicações podemos 

destacar os escorpiões, as aranhas e as serpentes. Esta última foi responsável 

por cerca de 45.763 mil casos durante o período de 2007 a 2017 (8). 
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Destacam-se entre os gêneros das serpentes envolvidas nos acidentes: 

Bothrops, Lachesis, Crotalus e Micrurus. As víboras pertencentes à família 

Viperidae, popularmente chamadas de jararacas (Bothrops), estão intimamente 

distribuídas pelos ecossistemas do território brasileiro cujas principais espécies 

são, a Bothrops atrox (residente na região amazônica, principalmente próximos a 

beiras de rios e igarapés); Bothrops jararaca (abundante nas regiões agrícolas, 

periurbanas nas regiões sudestes); Bothrops erythromelas (presentes nas áreas 

úmidas e litorâneas do Nordeste). Estas condições de distribuição espacial e 

adaptações por diversas regiões e microclimas pelo território nacional faz com que 

a jararaca seja o principal agente de envenenamento no país (9).  

 

A Bothrops atrox é a maior causadora de envenenamento no Brasil, 

especialmente, na região amazônica, sendo abundante em áreas de florestas, 

matas, plantio, em margens de cursos d'água e áreas com habitação humana 

devido a presença de roedores e outros animais de pequeno porte que pode servir 

como fonte de alimento. Devido a sua disseminação por várias regiões do país 

esse animal é identificado com uma variedade de nomes populares como: 

Jararaca-de-Alcatraz, Urutu-cruzeiro, Jararaca-nariguda, jararaca-bicuda, Bico-de-

papagaio, Jararaca-verde, Jararaca-estrela, jararaca-cinza, Jararaca, Jararacuçu, 

jararaca-da-várzea e em algumas regiões da Amazônia surgindo os nomes como 

Surucucu, Surucurana (10–12).  

 

Tais mudanças de nomenclatura popular pode levar a atrasos e ou trocas 

de antiveneno, aumentando assim o risco durante tratamento na unidade 

hospitalar realizados pelos profissionais de saúde. Essas ambiguidades de nomes 

levam as equipes de saúde a fecharem o diagnóstico através da clínica do 

paciente, da epidemiologia local e dos sintomas presentes (9,12). 

 

A Lachesis muta é a maior serpente peçonhenta da América do Sul, sendo 

distribuída geograficamente no Brasil, nas regiões norte e Sudeste, especialmente 
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nas florestas amazônica e no Estado do Rio de Janeiro em faixas da mata 

atlântica. Essas serpentes são popularmente conhecidas pelo nome de Surucucu 

e/ou Surucucu Pico de Jacá devido as formas das suas escamas assemelhar-se a 

superfície do fruto da Jaqueira (9,13).  Os agravos clínico-epidemiológicos 

causados por essa espécie que representa 0.3% a 4.3% dos casos registrados no 

país pode ocorrer em decorrência da raridade deste animal tendo em vista o 

habitat que esse animal vive cuja características está associada a matas 

primarias, com alta densidade florestal e isoladas (9,12). 

 

O gênero Micrurus possui dezoito (18) espécies distribuídas por todo país, 

no qual a predominante na região amazônica é a M.lemniscatus(14), possuindo 

um porte pequeno, sem a presença de fosseta loreal, com dentição proteróglifa e 

cabeça arredondada, com hábitos subterrâneos e dóceis ao manuseio, além de 

possuírem anéis com vários tons de vermelho, preto, branco, marrom 

caracterizando o seu nome popular coral. Todavia, ocorrências com a cobra-coral 

são raras devido aos seus hábitos e a sua natureza dócil, onde a ocorrência de 

acidentes com esse tipo de animal acontecendo geralmente ao manuseio 

(12,14,15). 

 

A utilização de métodos de reconhecimento desses animais é de 

fundamental importância para facilitar o diagnóstico preciso. As formas mais 

comuns de identificação do quadro de envenenamento são métodos fotográficos, 

onde o profissional da saúde mostra imagens das principais serpentes de 

interesse médicos aos pacientes e aos acompanhantes que presenciaram o 

acidente. Esse método associado ao diagnóstico clinico potencializa a chante de 

acerto que foi evidenciado pelo estudo realizado em um hospital do estado do 

Acre, onde 53 (93%) de 75 casos prováveis reconheceram o agente causador 

através do uso de fotos (16). 
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1.2 Sinais e sintomas do envenenamento  

 

Os acidentes por animais peçonhentos envolvendo serpentes são 

classificados como acidente botrópico, laquético, crotálico e elapídico. Estes são 

classificados segundo a sua gravidade clínica como leve, moderada e grave, de 

acordo com um catálogo de sinais e sintomas específicos relacionados aos 

compostos de toxinas presente na peçonha, sendo as ações locais e sistêmicas 

do veneno um marcador de diagnóstico. A ação do veneno é diferente para cada 

tipo de serpentes variando de acordo com a sua necessidade de caça dos 

alimentos na natureza. As mais presentes são as ações proteolítica, hemorrágica, 

neurotóxica, coagulante e miotoxica (17,18). 

 

As manifestações clínicas dos acidentes ofídicos mais comuns possuem 

características de gravidade leve, sendo definida pela presença ou não  de dor e 

edema local, este último variando pela quantidade de seguimentos acometidos, 

podendo  exibir processos hemorrágicos no local da picada com intensidade 

branda e variação discreta nos exames laboratoriais, como o tempo de 

coagulação (TC). Nos casos moderados ocorre a presença de dor e edema 

intenso ultrapassando o local da picada, apresentado sinais de hemorragia como 

gengivorragia, epistaxe e o início do comprometimento renal tendo como marcador 

a hematúria e possíveis alterações nos exames laboratoriais como ureia, 

creatinina, TC, CK e/ou CKM-B (13,15).  

 

Nas formas graves, o paciente apresenta complicações sistêmicas intensas, 

como a deterioração do tecido muscular acometido pelos efeitos proteolíticos do 

veneno, levando a assim, a uma resposta inflamatória aguda grave(19). O edema 

exacerbado causado por esse processo é denominado anasarca, tal efeito pode 

gerar uma compressão dos vasos sanguíneos levando a uma hipoperfusão 

tecidual, provocando isquemia e possivelmente a necrose do membro acometido, 

patologia conhecida como síndrome compartimental (20,21). A diminuição do 
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débito cardíaco produzido pela redução do volume sanguíneo reduz a pressão 

renal gerando a anúria sendo um indicador de comprometimento renal juntamente 

com a hematúria(19). O possível surgimento de processos hemorrágicos e/ou a 

formação de coágulos podendo surtir efeitos secundários como acidente vascular 

cerebral (AVC) isquêmico causados por coágulos ou um AVC hemorrágico devido 

ao rompimento das artérias por ação hemorrágica do veneno (22). Essas 

respostas sistêmicas,  caso não sejam revertidas, podem levar ao óbito (20,23,24). 

 

O veneno botrópico possui ação proteolítica, coagulante e hemorrágica. O 

acidente envolvendo esse tipo de animal é classificado em leve, moderado e 

grave, variando conforme características pré-existentes, como idade da serpente, 

a quantidade de peçonha injetada e condições físicas do paciente. Durante a 

eventualidade do surgimento de novos sinais e sintomas, o acidente pode ser 

reclassificado de acordo com os graus de gravidade sendo manifestando (18,25).  

 

Já o veneno laquético contém ação proteolítica, coagulante, hemorrágica e 

neurotóxica. Essas toxinas elevam o grau de gravidade nesse tipo de 

intercorrência, sendo agregado moderado e grave para esse tipo de caso. 

Decorrente, de fatores biológicos, pois essa serpente possui um porte maior 

comparada a Bothrops, sendo assim, inocula maior quantidade de peçonha 

elevando gravidade. Contudo, a principal assinatura para o diagnóstico para esse 

tipo de evento é a presença de complicações neurológicas como a síndrome 

vagal, hipotensão, bradicardia, diarreia, tontura e lesões extensas com presença 

de bolhas, podendo evoluir para síndrome compartimental (26–28).  

 

A ação do veneno por acidente elapídico contém ação neurotóxica. 

Entretanto agindo de duas formas observando-se o mecanismo de ação de cada 

um. A pré-sináptica as neurotoxinas devido a sua baixa densidade molecular 

acabam por competir com acetilcolina na fenda sináptica pelos receptores 

colinérgicos, fazendo com que haja redução do tônus muscular gerando a 
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insuficiência respiratória ao afetar os músculos respiratórios. Já o pós-sináptico 

ocorre o impedimento da liberação da acetilcolina e consequentemente, a 

incapacidade de gerar o potencial de ação desses neurônios gerando a 

paralisação muscular (15,24).  

 

A peçonha ejetada no acidente crotálico possui ação neurotóxica, miotóxica 

sistêmica, nefrotóxica, hepatotóxica, hemolítica e coagulante(16). As 

características clínicas decorrentes da ação neurotóxica do veneno os pacientes 

podem apresentar fáceis miastênica, ptose unilateral e bilateral, visão turva, 

oftalmologia esses tipos de complicações são decorrentes da lesão dos nervos 

cranianos III, IV e VI(29). Possuindo sedação leve ou moderada no local da 

picada, diminuição do tônus muscular. As alterações laboratoriais mais comuns 

são na elevação do creatinoquinase (CK) lactato desidrogenase (LDH) e alanina 

de aminotransferase (ALT) (30,31). 

 

1.3 Soroterapia 

 

Por mais de 120 anos a maneira de realizar o tratamento continua sendo a 

administração de imunoglobulina derivada de animais de grande porte comumente 

retiradas de cavalos hipersensibilizados com o veneno. Este método pouco foi 

aperfeiçoado em 60 a 70 anos por gerar custos de produção muito elevados é 

pouco visado pelas corporações privadas sendo hegemonicamente controladas 

pela iniciativa pública. Os soros antiofídicos são considerados o único tratamento 

específico para o envenenamento por picada de serpentes peçonhentas (32). A 

OMS estimou que 10 milhões de frascos de soro são necessários a cada ano para 

controlar os efeitos de envenenamentos por acidente ofídico (2).  

 

Atualmente os soros antiofídicos são disponibilizados de forma gratuita à 

população por meio do SUS, não sendo comercializados nem disponíveis na rede 

privada. Os soros em questão são produzidos por quatro institutos estaduais, 
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Instituto Butantan - SP, Instituto Vital Brasil - RJ, Fundação Ezequiel Dias – MG -

FUNED e Centro de Produção e Pesquisa de Imunobiológicos - CPPI - 

PR (33),(34) através da imunização de cavalos com venenos provenientes de 

cinco espécies do gênero Bothrops mais prevalentes no Brasil: B. jararaca com 

50%, B. alternatus, B. moojeni, B. jararacussu e B. neuwiedi com 12,5% cada (35), 

e são distribuídos pelo Ministério da Saúde, através da Fundação Nacional de 

Saúde (FUNASA).  

 

Os países com maior prevalência em acidente por animais peçonhentos 

são países localizados em regiões subtropicais e tropicais economicamente 

subdesenvolvido, sendo os mais afetados as populações mais pobres, residentes 

em áreas rurais e que executam trabalhos voltados a agricultura (36). Estes por 

sua vez, estão sujeitos a tais riscos, desta forma os sistemas de saúde regionais 

devem assegurar o acesso ao tratamento adequado, seguro e imediato a essas 

pessoas, pois quando mais rápido a obtenção da terapia antiveneno menor será 

as complicações sistêmicas e locais oriundas do acidente por consequência o 

regresso desses pacientes as suas atividades domésticas e ocupacionais (37). 

 

O reconhecimento da Organização Mundial de Saúde (OMS) em classificar 

os acidentes ofídicos como uma doença negligenciada permitiu traçar metas para 

a prevenção, redução e controle para serem implementadas até 2030, assim 

mobilizando os países a destinar recursos para enfrentamento através do 

treinamento e capacitação de profissionais da saúde nas regiões mais afetadas, 

fortalecendo o acesso ao tratamento (5,38). 

 

1.4 Sequelas Relacionadas ao Acidente Ofídico 
 

 

A dificuldade de acesso ao serviço de saúde e consequente administração 

precoce da soroterapia pode resultar em complicações locais e sistêmicas com 

grandes chances de sequelas permanentes. Com acesso imediato ao antiveneno 
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específico, o acidente ofídico raramente é fatal, mas em países sem sistemas de 

saúde fortes e sem estoques de antiveneno, a cada 5 minutos alguém morre por 

acidente ofídico e outras quatro pessoas ficam permanentemente incapacitadas. 

No mundo, anualmente, cerca de 400.000 indivíduos ficam com incapacidades 

permanentes como consequência do acidente ofídico (39). 

 

Estas incapacidades podem decorrer de complicações como o abscesso, 

celulite e erisipela podem ser observadas no local da picada. Essas infecções são 

frequentes, devido às condições propícias ao crescimento bacteriano provocado 

pela reação inflamatória aguda, assim como pela presença abundante de 

bactérias patogênicas na flora oral das serpentes (40). 

 

A incidência de infecções pode variar entre os casos. Sachett et al.(41) 

demonstraram que na Amazônia brasileira, entre 186 pacientes internados no 

período de dois anos, cerca de 40% evoluiu para infecção secundária. Nesse 

caso, o edema, o eritema, a dor e o calor local podem tanto ser provocados pela 

ação do veneno, quanto pela infecção local. 

 

A incidência de necrose é bastante variável (1% a 20,6%) geralmente 

limitada ao tecido subcutâneo, podendo comprometer estruturas mais profundas 

como tendões, músculos e ossos. A intensidade e a extensão da necrose estão 

intimamente ligadas à utilização de torniquetes e à demora entre o acidente e a 

administração da soroterapia. Em casos extremos pode ser necessária a 

amputação de parte do membro acometido (42). 

 

A síndrome compartimental, por exemplo, é uma complicação grave do 

acidente ofídico botrópico(19,43) e o atraso no diagnóstico e no tratamento pode 

aumentar o dano ao nervo isquêmico associado e a necrose muscular (Figura 3) 

(44).  

 



10 
 

 

 

Figura 3: Complicações locais, resultantes de acidentes botrópico. A) Envenenamento na 
mão com edema e bolhas sero-hemorrágicas no membro superior esquerdo e sangue 
incoagulável. B) Envenenamento grave na mão esquerda com síndrome compartimental no 
membro superior esquerdo, exigindo fasciotomia. C) Envenenamento na mão esquerda com 
uma extensa área de edema e necrose no membro superior esquerdo e gangrena do quarto 
dedo. D) O mesmo paciente mostrado em C, após amputação do quarto dedo (na fase de 
cura). 
Fonte: Hui et al.(45). 

 

Além do quadro de envenenamento local, o quadro sistêmico é 

extremamente importante. Pequenos sangramentos como gengivorragias (41,46) 

microhematúria (47), púrpuras e sangramentos em feridas recentes podem ocorrer 

nos casos leves e moderados (48) (Figura 4). Com menor frequência pode ocorrer 

hematúria macroscópica, hemoptise, epistaxe, sangramento conjuntival e 

hematêmese (48). Em casos graves são observadas hemorragias intensas 

podendo acometer órgãos vitais, choque e insuficiência renal como já citado. 

Complicações como acidente vascular cerebral (49) e hemorragia digestiva (50–

52) são relatadas como causas de óbito ou podem levar a sequelas graves. 
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Figura 4: Complicações sistêmicas resultantes de acidente ofídico botrópico. (A) Paciente 
mordido na parte dorsal do antebraço esquerdo mostrando face urêmica por causa de 
insuficiência renal aguda, 72 horas após o envenenamento. (b) Paciente com hemorragia 
sistêmica, evidenciada no quadro por sangramento no lábio inferior 24 horas após a 
mordida. 
Fonte: Oliveira et al.(53). 

 

Em alguns casos, devido à demora na assistência médica, pacientes 

podem apresentar complicações locais e sistêmicas concomitantemente, como 

insuficiência renal e respiratória, síndrome compartimental e necrose tecidual (54).  

 

Um estudo realizado na região Amazônica com auxílio do cronograma de 

avaliação de deficiência da Organização Mundial da Saúde (WHODAS 2.0) em um 

paciente, 4 meses após ter sofrido acidente ofídico botrópico e com evolução para 

síndrome compartimental, mostrou que indivíduo apresentou incapacidades 

crônicas causadas pelo acidente, sendo elas 33% de prejuízo no domínio 

cognição, 55% de comprometimento no domínio mobilidade, 38% no domínio 

autocuidado, 10% no domínio de relacionamento, 88% no impacto nas atividades 

de vida e 63% em participação na sociedade (54) (Figura 5). 
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Figura 5: Aspectos inicial e cicatrizado da ferida. Fasciotomia da perna direita em D13 após 
picada de cobra (A, F). Região externa e interna da perna direita após remoção cirúrgica do 
tecido necrótico (B, C, G, H). Procedimento de enxerto de pele no D42 após picada de cobra 
(I). Fase de cura em D47 após picada de cobra (D). Cura completa 4 meses após o acidente 
(E, J). 
Fonte: Sachett et al (54). 

 

 

1.5 Comunidades Rurais e Ribeirinhas 

 

A Amazônia brasileira corresponde à uma superfície de aproximadamente 

5.217.423 km², ocupando cerca de 61% de todo o território nacional, dentre os 

quais, aproximadamente um terço, pertence ao Amazonas. Inversamente 

proporcional à grande área territorial, o Amazonas possui a segunda menor 

densidade demográfica do país, com 2,2 habitantes/km² (55). 

 

A dispersão demográfica e o vasto território, resulta em severas 

desigualdades de acesso a saúde, além diversas outras distorções sociais se 
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comparado com demais regiões brasileiras (56). As populações ribeirinhas do 

Amazonas descendem de povos indígenas miscigenados com nordestinos e 

outros migrantes e residem às margens dos lagos e rios (57). Esses indivíduos 

sobrevivem da caça, pesca, agricultura familiar e subsídios de programas sociais 

do governo federal. As comunidades dessas populações necessitam de recursos 

básicos como saneamento e eletricidade, dependem ainda da aquisição de bens 

de consumo e assistência à saúde em áreas urbanas. O transporte dessas áreas 

para áreas urbanas é realizado por via fluvial, feito com pequenas embarcações, 

em viagens duram desde alguns minutos até dias de navegação (56). 

 

A região Amazônica possui características peculiares para a ocorrência e 

agravamento do envenenamento por serpentes devido possuir três dos quatros 

gêneros predominantes de serpentes peçonhentas no Brasil, além de agregar 

populações de risco devido ao isolamento e residentes ambientes com alta 

densidade florestal e várzea, onde esses animais são nativos, como exemplo 

temos as comunidades ribeirinhas (37).  

 

Essas comunidades exercem trabalhos agrícolas, de pesca e extrativismo. 

Consequentemente, a falta da utilização e/ou o não acesso aos equipamentos de 

proteção individual (EPI), em decorrência da falta de recursos financeiros na sua 

grande maioria, faz com que elevem o risco de ocorrer um acidente ofídico 

(46,58). As áreas de lavoura, plantio, locais de pesca e região peridomiciliar são 

considerados ambientes supostamente seguros devido ao deslocamento constate 

nesses lugares, esta por sua vez, fazendo o indivíduo reduzir a sua vigilância para 

a presença de serpentes e outros animais (45,59). Sendo assim, estão sempre 

presentes nos relatos científicos como lugares com maior prevalência de 

acidentes devido ao descuido ou atenção reduzida(28). 

 

Além de residirem em locais remotos e muitas das vezes isolados por horas 

ou dias dos centros urbanos, estes indivíduos ainda deslocam para os locais de 
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plantio, pesca e caça, que os leva a seguir trilhas ou cursos de água mata a dentro 

ou ficar próximo a troncos e galhos de árvores, locais estes ideais para a 

emboscada da Bothrops atrox e Lachesis (3,60).  As residências dessas 

comunidades estão distribuídas pelas margens dos rios amazônicos, onde 

possuem propriedades estruturais peculiares cuja construção dar-se pela elevação 

sazonal dos rios (Figura 2).  

 

Possuem ainda, como características casas feitas de madeira, elevadas em 

média dois metros do nível do chão, conhecidas como palafitas, para evitar a 

alagação em períodos de cheia dos rios, com criadores de animais próximos ou 

embaixo das residências, os excrementos escorrem para as margens dos rios, 

onde essas populações fazem a captação da água para o consumo e lavagem das 

roupas e/ou casas flutuantes ancoradas nas margens dos rios, lagos e igarapés 

usualmente em locais longínquos e de difícil acesso (27,61).   

 

 

Figura 2: Propriedades estruturais peculiares das moradias ribeirinhas. A) Tronco de árvore 
flutuante usada para sustentar a casa sobre água, com presença de casa de farinha ao lado. B) 
Casas flutuantes precárias próximos as margens do rio. C) Comunidade formada por 50 casas 
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flutuantes. D) Comunidade do localizada no rio Purus próximo a cidade de Beruri-AM. Fonte: 
Dados da Pesquisa. 

 

 

1.6 Complicações geográficas 

 

O clico da água na região amazônica está diretamente associado ao estilo 

de vida das populações ali residentes, devido aos períodos de elevação e redução 

da precipitação pluvial gerando o ciclo de cheias e secas. Este ciclo além de reger 

a produção agrícola e de pesca também está diretamente ligado a facilitação no 

deslocamento de uma comunidade ribeirinha para os municípios polos e o 

isolamento de outras (60).  

 

No período de maio a setembro ocorre a redução na precipitação pluvial, 

gerando a diminuição gradual no volume dos rios, que neste momento há o 

surgimento de áreas de várzea que contém um solo fértil para plantação devido 

aos nutrientes causados pelo assoreamento dos rios. Assim, durante o início do 

período de seca essas comunidades fazem uso dessas terras para lavoura e/ou 

pasto para animais (37,60).  

 

Nesse mesmo contexto, algumas comunidades ribeirinhas que dependem 

absolutamente de transporte fluvial acabam por se isolar ainda mais ou tem 

acesso aos municípios com maior dificuldade devido à redução na malha fluvial 

impedindo a navegação de barcos de médio e grande porte. Esse isolamento total 

ou parcial tem efeito maléfico a essas comunidades principalmente, no âmbito da 

saúde comunitária, pois o acesso aos serviços básicos de saúde é reduzido ou 

sessado (62).  

 

Conforme os meses vão se passando é observado um aumento na 

pluviosidade levando ao período de cheias, ocorrido entre os meses de novembro 

a março, onde os cursos de água tanto dos grandes rios e seus afluentes recebem 
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um débito considerável devido a constante chuva em locais distintos da região 

amazônica(63). Para as comunidades ribeirinhas esse período marca o início da 

colheita da safra, construção de marombas, piso de madeira com elevado para 

evitar que os animais fiquem dentro d`água, reforçando as casas de madeira (57).  

 

Taís mudanças radicais no fluxo dos rios acabam por facilitar o acesso aos 

municípios cede, no qual essas comunidades são pertencentes. Este período de 

cheias torna-se um momento de risco de acidentes  devido a busca de animais 

peçonhentos como as serpentes por lugares mais elevados e secos, acabando por 

adentrar as casas dessas pessoas (64). 

 

O fluxo marítimo das embarcações aumenta e muitas das vezes essas 

regiões podem receber auxílio assistencial de órgãos governamentais como o 

navio hospital da marinha que tem acesso a algumas comunidades em períodos 

de cheias (65). 

 

As áreas ribeirinhas hoje dispõem de poucos recursos para o acesso ao 

serviço de saúde precoce, limitadas pelas questões geográficas características 

dessas regiões. Devido a isso os municípios do estado do Mato Grosso do Sul e 

da Amazônia Legal por possuírem características peculiares, podem contar com 

mais duas extensões da Estratégia Saúde da Família, são elas: equipe de saúde 

da Família Ribeirinhas que são construídas nas comunidades de zona rural e 

Equipes de Saúde da Família Fluviais (UBSF) que trabalham em Unidades 

Básicas de Saúde Fluvial. De acordo com a Política Nacional de Atenção Básica, 

as UBSF devem funcionar, no mínimo, 20 dias/mês, com pelo menos uma equipe 

de Saúde da Família Fluvial. O tempo de funcionamento dessas unidades deve 

compreender o deslocamento fluvial até as comunidades e o atendimento direto à 

população ribeirinha. Em uma UBSF, pode atuar mais de uma eSFF a fim de 

compartilhar o atendimento da população e dividir e reduzir o tempo de navegação 

de cada equipe. O gestor municipal deve prever tempo em solo, na sede do 
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município, para que as equipes possam fazer atividades de planejamento e 

educação permanente junto com outros profissionais e equipes. Os agentes 

comunitários de saúde deverão cumprir 40h/semanais e residir na área de atuação 

(66). 

 

As Unidades Básicas de Saúde Fluviais (UBSF), são construídas em 

embarcações que podem comportar uma ou mais esquipes de Saúde da Família 

Fluvial, para funcionamento, devem cumprir alguns requisitos básicos, como: 

consultório médico, consultório de enfermagem, consultório odontológico, 

ambiente para armazenamento e dispensação de medicamentos, laboratório, sala 

de vacina, banheiros, expurgo, cabines com leitos em número suficiente para toda 

a equipe, cozinha, sala de procedimentos, identificação segundo padrões visuais 

da Saúde da Família estabelecidos nacionalmente (66). 

 

Além da UBSF, o municípios do interior do estado do Amazonas contam 

com o serviço de ambulancha que é uma espécie de ambulância que desliza 

sobre as águas, transportando pacientes, prestando atendimento aos comunitários 

e comunidades adjacentes (67). Atualmente, o Serviço Móvel de Urgência (SAMU) 

também adotou a utilização das ambulanchas para atendimento dos ribeirinhos, o 

serviço se mostra eficaz por auxiliar no socorro rápido e no resgate médico desses 

pacientes (68). 

 

Mesmo com esses serviços que contribuem para uma assistência mais 

precoce, as comunidades ribeirinhas ainda sofrem com os percalços relacionados 

à saúde e necessitam de novas estratégias que viabilizem o atendimento. 

 

1.7 Acesso ao Serviço de Saúde no Brasil 

 

A questão do acesso aos serviços de saúde tem sido alvo de análise na 

literatura nacional e internacional (69–71), principalmente no contexto da crise 
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econômica que se instala nas últimas décadas, demarcando a existência de 

barreiras aos usuários como filas para marcação de consulta e atendimento, além 

de estratégias para sua superação, como o uso de sistemas de marcação de 

consultas e exames. Observa-se o acesso aberto ou avançado em relação à 

organização da marcação de consultas para o mesmo dia em que o usuário 

procura o atendimento, buscando intervir para a redução do agendamento em 

longo prazo e diminuir o tempo de espera para a consulta médica. Este sistema 

procura equilibrar a oferta em relação à demanda, adequando às práticas 

desenvolvidas na Atenção Primária à Saúde (APS), além de planos de 

contingência para circunstâncias incomuns que são apresentadas no cotidiano dos 

serviços de saúde (71). 

 

No Brasil, a temática em discussão demonstra que uma proposta legalizada 

nem sempre assegura a sua implementação, uma vez que "não se cria igualdade 

por Lei, ainda que não se consolide a igualdade sem a Lei" (72). Ainda que a 

Carta Magna Brasileira de 1988 tenha assegurado que a saúde é um direito 

universal devendo ser garantido através do Estado, e mesmo com todos os 

avanças adquiridos ao longo dos anos, ainda se vive uma discrepância dos 

objetivos propostos com a realidade do acesso ao Sistema Único de Saúde (SUS). 

A garantia de saúde na legislação brasileira neste âmbito, foi somente mais uma 

etapa conquistada na construção do SUS. Para o direito à saúde ser concretizado 

é necessário ter como base um modelo social fundamentado na igualdade social, 

bem como na solidariedade humana (72). 

 

Infelizmente, ainda existe na prática um acesso aos serviços de saúde 

focalizado, seletivo e excludente (73). Entretanto, alguns estudos (74–76) tem 

evidenciado que as oportunidades de uso desses serviços pré e pós a 

implantação e implementação do SUS, apresentou diversos limites e melhorias na 

garantia de acesso universal (62,74,76–80). quanto aos limites, os fatores 

socioeconômicos e as barreiras geográficas, já os avanços dizem respeito, 
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principalmente, à oferta de serviços na rede básica de saúde, considerada a porta 

de entrada do serviço de saúde. No entanto, ainda percebem-se diferenças 

significativas que permeiam entre as regiões e municípios do país (71). 

 

Além de ser uma garantia constitucional, o acesso universal aos serviços 

de saúde é uma bandeira de luta dos movimentos sociais e se constituiu em um 

dos direitos fundamentais de cidadania (81). O acesso não se limita apenas à 

simples utilização do serviço de saúde, se estende à oportunidade de dispor dos 

serviços em situações que permitam o uso apropriado dos mesmos, em tempo 

hábil, para o alcance de melhores resultados de saúde (82). 

 

No Brasil, sabe-se que o processo de descentralização e regionalização do 

sistema de saúde é complexo devido à diversas desigualdade e realidades 

regionais, além do envolvimento de múltiplos agentes de diferentes instâncias 

quanto à acessibilidade aos seus serviços(83). Essa situação envolve o fato de 

que no sistema de saúde brasileiro optou-se e pela descentralização a nível 

municipal, delegando aos municípios a responsabilidade pela organização e 

gestão, diferente do sistema inglês, nacionalizado e do canadense, por exemplo 

(84). 

 

Historicamente, a questão da descentralização não surgiu com um papel 

prioritário para acesso universal aos serviços de saúde, mas com um caráter 

estratégico de intervenção na economia (83). Em outras palavras, representa uma 

estratégia para deslocar responsabilidades em relação ao gasto social para as 

esferas subnacionais, que muitas vezes não têm condições de assumir esses 

encargos (85). Assim, a descentralização do SUS serviu mais para o propósito de 

retração da União e de contenção de despesas do que mesmo sua expansão para 

áreas que necessitam de assistência (85). Isso reflete em alta responsabilidade 

aos municípios, que além da Atenção Básica, precisam garantir acesso também a 

serviços de Média Complexidade. 
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De acordo com o Ministério da Saúde, a dificuldade na garantia do acesso 

a serviços especializados resulta do modelo de atenção adotado, da resolutividade 

prestada pela atenção básica e da organização e dimensionamento da oferta dos 

serviços (86). 

 

Mesmo com o crescente interesse sobre as questões que envolvem a 

acessibilidade à serviços de saúde e à atenção especializada, as dificuldades 

vivenciadas em pequenos municípios é pouco explorada, principalmente aqueles 

municípios de áreas remotas da região Amazônica, onde as questões geográficas 

se sobressaem como as principais barreiras para os gargalos existentes em 

relação ao acesso (87). 

 

Além das várias condições adversas da região, os ribeirinhos também estão 

expostos a doenças e agravos como malária, doença de Chagas, parasitoses (88), 

contanto com animais peçonhentos, podendo sofrer acidentes ofídicos (64), bem 

como morbidades típicas comuns nos grandes centros urbanos, a diabetes e 

hipertensão (89). O acesso aos serviços de saúde é considerado um desafio para 

os usuários do SUS nas diversas regiões, é exponencial para indivíduos 

habitantes dessas localidades (63,87,90). 

 

Uma pesquisa de âmbito nacional, realizada com dados da Pesquisa 

Nacional por Amostra de Domicílios (PNAD), com exclusão da população rural dos 

estados que compõem a Região Norte, mostrou que o principal motivo para a falta 

de atendimento à saúde foi “não ter conseguido vaga ou senha e não haver 

médicos para esse atendimento” (91). 

 

Na Região Norte, um estudos conduzido com pescadores ribeirinhos do Rio 

Machado do Ji-Paraná, em Rondônia, demonstrou que os problemas mais comuns 
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foram a falta de medicamentos, a demora para marcação de consultas e a falta de 

médicos especialistas, ao buscarem um serviço de saúde (92). 

 

Na região Amazônica, as limitações de acesso aos serviços de saúde 

compõem um contexto multifatorial, complexo e subjetivo(71), que podem implicar 

em diferentes aspectos no modo de vida dessas populações. A dificuldade do 

acesso dos indivíduos vítimas de acidente ofídico a instalações capazes de 

ofertam e aplicar o soro, pode resultar em mortes devido às complicações 

decorrentes do maior tempo do veneno circulante (93), pois, sabe-se que o 

aumento das complicações do acidente ofídico está relacionado com a demora da 

chegada do paciente ao serviço médico (94). 

 

 1.8 Rede de saúde e notificação 

 

No Brasil, os acidentes por animais peçonhentos é o segundo causa de 

envenenamento humano, só fica atrás para a intoxicação por medicamentos, 

ambas sendo de notificação compulsória através do Sistema de Informações e 

Agravos de Notificação (SINAN).  Ocorreu no país  45.763 mil acidentes no 

período de 2007 a 2017 envolvendo serpentes, o Brasil possui um coeficiente de 

incidência de 38.8 casos por 100 mil habitantes (8).  

 

O sistema de vigilância epidemiológica para esse tipo de agravo é de cunho 

compulsório através do sistema de informação de agravos e notificações (SINAN), 

todos os casos ocorridos devem ser reportados nos distritos de saúde, a fim de 

alimentar os bancos de dados nacionais e eventualmente ser utilizados para gerar 

informação e criar políticas públicas para realizar o controle, e redução desses 

acidentes. Contudo, devido a fatores de infraestrutura e acessibilidade aos 

serviços de Saúde as populações que são acometidas por esse fardo podem não 

chegar ao serviço e/ou obterem por tratamento tradicionais (rezas, chás, 

garrafadas, rituais indígenas) (95). Tais ações podem comprometer o acesso 
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imediato ao atendimento levando a complicações que podem resultar em sequelas 

e/ou A morte. Além das peculiaridades regionais das unidades federativas, devem-

se levar em consideração o acesso aos serviços de internet pelo qual são geradas 

as notificações desta forma há várias variáveis que podem gerar um desfecho 

negativo para a subnotificação (8,56).  

 

Esse tipo de acidente está intimamente ligado ao exercício da prática 

ocupacional, acometendo diretamente aos trabalhadores rurais, no qual o 

Coeficiente de Incidência (CI) aumentou 1,2 vezes passando de 46,49/100mil 

trabalhadores em 2007 para 64,27/100mil trabalhadores em 2017 (4,96). 

 

Entretanto, o coeficiente de mortalidade, no Brasil, passou de 0,83/1 milhão 

em 2007 para 1,78/milhão em 2017 (8). Os estados com maior CI no ano de 2017 

são Espírito Santo (463,2/100 mil), Amapá (251,1/100 mil), Amazonas (207,9/ 100 

mil). O estado do Amazonas localizado na região Norte do país em meio a floresta 

Amazônica sendo a maior unidade federativa em extensão territorial, possuindo 

uma inacessibilidade geográfica que dificulta o acesso da sua população ao 

sistema de saúde, além de dificultar o processo de notificação gerando uma 

subnotificação elevada (53). 

 

O estado do Amazonas possui a maior CI em AT registrado em 2017 com 

168,8/ 100 mil trabalhadores, diretamente relacionada as formas de cultura 

produção agrícola adotado na região, onde eles se deslocam para áreas de plantio 

mata adentro elevando a probabilidade de encontro com a serpente (97,98). 

 

Diante deste contexto, é necessário dar-se relevância aos acidentes 

ofídicos, muito negligenciados nas populações ribeirinhas residentes nas margens 

longínquas dos rios amazônicos. Essa compreensão da adversidade logística com 

que esses cidadãos são expostos na busca do tratamento é de suma importância 
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para o desenvolvimento de novos protocolos de atendimento e a possível 

descentralização do antiveneno. 

 

2 OBJETIVOS 

 

2.1 Objetivo geral: 
 

 Estimar a carga de envenenamentos ofídicos na população ribeirinha no 

interior do Estado do Amazonas, Brasil. 

 

2.2 Objetivos específicos: 
 

 Analisar o acesso das populações ribeirinhas ao tratamento antiveneno nos 

acidentes ofídicos; 

 Identificar os tratamentos tradicionais utilizados pelas populações 

ribeirinhas;Identificar os tratamentos tradicionais utilizados pelas 

populações ribeirinhas; 

 Identificar os óbitos devidos aos envenenamentos ofídicos em populações 

ribeirinhas. 
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Abstract 

 

In the Brazilian Amazon, long distances, low healthcare coverage, common use of 

ineffective or deleterious self-care practices, and resistance to seeking medical 

assistance have an impact on access to antivenom treatment. This study aimed to 

estimate snakebite underreporting, and analyze barriers that prevent victims from 

obtaining healthcare in communities located in 15 municipalities on the banks of 

the Solimões, Juruá and Purus Rivers, in the remote Western Brazilian Amazon. 

Information on the participants’ demographics, previous snakebites, access to 
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healthcare, time taken to reach medical assistance, use of self-care practices, and 

the reason for not accessing healthcare were collected through semi-structured 

interviews. In the case of deaths, information was collected by interviewing 

parents, relatives or acquaintances. A total of 172 participants who reported having 

suffered snakebites during their lifetime were interviewed. A total of 73 different 

treatment procedures was reported by 65.1% of the participants. Participants living 

in different river basins share few self-care procedures that use traditional 

medicine, and 91 (52.9%) participants reported that they had access to healthcare. 

Living in communities along the Juruá River [OR=12.6 (95% CI=3.2-49.7; 

p<0.001)] and the use of traditional medicine [OR=11.6 (95% CI=3.4-39.8; 

p<0.001)] were variables that were independently associated to the lack of access 

to healthcare. The main reasons for not accessing healthcare were the 

pprioritization of traditional treatments (70.4%), and the failure to recognize the 

situation as being potentially severe (50.6%). Four deaths from complications 

arising from the snakebite were reported, and three of these were from 

communities on the banks of the Juruá River. Only one of these received medical 

assistance. We found an unexpectedly high underreporting of snakebite cases and 

associated deaths. Snakebite victims utilized three main different healing systems: 

1) self-care using miscellaneous techniques; 2) official medical healthcare 

generally combined with traditional practices; and 3) self-care using traditional 

practices combined with Western medicines. To mitigate snakebite burden in the 

Brazilian Amazon, an innovative intervention that would optimize timely delivery of 

care, including antivenom distribution among existing community healthcare 

centers, is needed. 

 

Keywords: Snakebites, Antivenom, Access to healthcare, Neglected diseases. 

 

 

 

Author summary 

 

Many patients bitten by snakes in the Brazilian Amazon do not seek medical care 
since they live great distinces from health facilities and often do not have the 
financial resources to travel in search of assistance. In this situation of vulnerability, 
a wide variety of traditional methods, without proven efficacy, and some known to 
be harmful, are used by individuals. As a result, many cases of snakebites that are 
not treated in the official health network are consequently not reported to the 
epidemiological surveillance system, thus generating underreporting. Knowing the 
proportion of underreported cases and their hostspots is very important for 
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planning interventions that will improve the coverage of the healthcare network and 
the logistics of delivery of antivenoms. In a pioneering way in Brazil, this study was 
carried out to estimate snakebite underreporting and analyze obstacles that 
prevent victims from obtaining healthcare in the communities located in 15 
municipalities on the banks of the Solimões, Juruá and Purus Rivers, in the remote 
Western Brazilian Amazon. Cases of deaths due to snakebites were also 
investigated. A total of 172 participants who reported having suffered snakebites 
during their lifetime were interviewed, as well as the circumstances of 4 deaths. 
Most patients recalled using some traditional medicine in the form of self-care to 
treat snakebite. In total, there were 73 different treatment procedures, which were 
quite different between the different regions studied. Almost half of the participants 
did not seek medical advice, claiming as reason for that the prioritization for 
traditional treatments and the non-regognition of the situation as potentially severe. 
In the Juruá River communities, this frequency was around 70%. The preference of 
traditional medicine was also associated with the lack of access to healthcare. We 
believe that this situation will only be mitigated if the antivenoms are made 
available closer to snakebite victims, i.e., in riverside and rural health units. 
 

Introduction 

 

Snakebite envenomings occur through the inoculation of toxins by several species 
of snakes, and lead to local and systemic manifestations, as well as potential 
physical and psychological disabilities, which can have enormous social and 
economic repercussions. Since the consequences of snakebites are greater in 
tropical and subtropical regions with less economic development, these were 
included by the World Health Organization in its list of Neglected Tropical Diseases 
(1,2). Envenomings caused by snakes occur mostly in rural areas, which have low 
human socioeconomic indexes, poor housing and sanitation conditions, and lack of 
comprehensive healthcare (3,4). Additionally, rural populations with these risk 
characteristics face serious difficulties in order to receive adequate treatment since 
access to healthcare units often involves long journeys, combined with a low 
availability of means of transport and significant geographical barriers.  Self-care 
procedures based on traditional medicine and resistance to seeking the official 
healthcare services are also key aspects to understanding the invisibility of such 
populations to public authorities (5). Deficiencies in the availability of antivenoms 
and lack of adequate training of health professionals are factors that compromise 
patient care, thus favoring the occurrence of severe cases and deaths due to 
snakebite envenomations (1,2). 
The populations living in the Brazilian Amazon, popularly named “caboclos” or 
“ribeirinhos”, are genetically admixed populations that traditionally live in rural 
riverine areas (6). These traditional populations inhabit a large part of the 
Amazonian territory outside the capital cities and originate from the genetic 
convergence of the original Amerindians, and groups that immigrated from Europe 
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and Africa to the north of Brazil over the last two centuries (7). Many caboclo 
populations live in hard to reach rural areas with little or no medical assistance, 
education or sanitation services. Caboclos are ‘‘invisible’’ populations because they 
represent a failure of past government integration efforts, and are still excluded 
from the developmental agendas, both of the extractive and agribusiness sectors 
(8). As a result, available data show low socioeconomic indexes and high rates of 
illness, especially for infectious and parasitic diseases, and malnutrition, among 
individuals living in the remote parts of the Amazon (8). The populations that live in 
rural or forested areas are more likely to be affected by snakebites, due to activities 
such as livestock farming, fishing, and other types of hunting and gathering, which 
occur in the same natural habitats as venomous species (namely common 
lancehead Bothrops atrox, two-striped forest pitviper B. bilineatus, bushmasters 
Lachesis muta and coral snakes Micrurus spp.) (9,10). 
 

Snakebite envenomation requires antivenom treatment in the first hours after the 
bite. In the Amazon, however, antivenom treatment is limited to urban areas, and 
this results in late medical assistance, antivenom misuse and and frequently lack of 
availability of antivenoms (10). In this region, studies have demonstrated the effect 
of delays in the treatment of snakebites as a risk factor for complications and death 
(11,12). The delay in treatment is usually attributed either to the great distances to 
be traveled by patients in order to reach a healthcare unit where antivenom is 
available (12), or to cultural factors that cause patients to choose traditional 
treatment (5,13,14). Antivenom underuse was reported in rates ranging from 52% 
to 81% for the severe envenomations caused by pit vipers and bushmasters, 
respectively (11). In this region, lethality was significantly associated with a lack of 
antivenom administration and antivenom underuse (11). Antivenom underdosing 
was significantly higher in indigenous populations compared to urban and 
countryside populations (15,16).  
Long distances combined with geographical barriers, such as rivers, and badly 
maintained roads, have an impact on the itineraries of riverine populations when 
seeking antivenom treatment. Previous studies report a high fragmentation of the 
itineraries, which can be marked by several changes of mode of transport along 
the route, until arrival at the hospital (10,11). Likewise, another factor that can 
affect access to antivenom is related to the cost in terms of travel, pre- and post-
hospitalization medications, as well as the loss in income due to time of work 
(5,17). From a cultural perspective, a large proportion of patients choose to 
undergo traditional therapeutic resources. Plant and animal-derived preparations, 
blessings and prayers, as well as self-medication with conventional drugs are 
commonly used by patients before making the decision to search for the health 
service (5,13,14). Traditional practices, such as the use of tourniquets, incisions in 
the affected area and use of substances of several origins, are believed by the 
patients to be a way to remove venom or prevent its spread around the body. Use 
of deleterious self-care practices are recorded across the world as the cause of 
late medical assistance and poor prognosis in snakebites (5,18,19). Some of these 
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harmful procedures can lead to complications from snakebite, such as secondary 
bacterial infections in the affected limb, necrosis and compartment syndrome, and 
may lead to life-long disabilities that greatly impact on the victim’s quality of life 
(13,19,20).  
 
In this study the barriers that riverine populations face in order to reach healthcare 
in the remote Western Brazilian Amazon are analyzed and snakebite rates during 
lifetime are estimated, thus demonstrating the complexity of the accessibility to 
antivenom treatment for the caboclos.   
 
Methods 
 
Ethics Statement 
 
The data collection for this study was carried out after approval by the Human 
Research Ethics Committee of the Amazonas State University (approval number 
3.223.046/2019), in compliance with Resolution number 466/2012, of the Brazilian 
National Health Council. Before starting interviews in a community, the community 
leader was consulted and gave his approval. All participants signed the consent 
form before participating in the interviews, and after receiving information about the 
objectives and procedures of the study. Children and adolescents signed an assent 
term and their parents or legal guardians signed a consent term agreeing to the 
minor’s inclusion in the study. In the cases of death, after signing a consent form, a 
family member was interviewed to collect the information. 
 
Study sites, access to communities and subjects 
 
The state of Amazonas is located in the western Brazilian Amazon, has 62 
municipalities and comprises an area of 1,570,946.8 km2 (Fig 1). The estimated 
population of the state was 4,207,714 inhabitants in 2020, with ~20% living in rural 
areas. Approximately 52.8% of the population lives in the state capital, Manaus 
(21). The state has a reduced coverage of highways and roads, with most of the 
displacement occurring via river transportation. The region is densely covered by 
an evergreen rainforest, with the upland forests (terra firme forest), as well as 
floodplains (várzeas) and flooded areas (igapós). The fluvial system present in the 
state of Amazonas is part of the great Amazon basin, which is the largest body of 
fresh water in the world, with 3,889,489.6 km² (22). This basin is made up of the 
Amazon River, its tributaries and the lowland lakes that interact with the rivers. 
Seasonal fluctuations in the water level is an important force function that drives 
the ecological functioning of the system. During the period of high water level, the 
entire system is flooded. The rivers and floodplains of the Amazon basin constitute 
a complex system of channels, rivers, lakes, islands, depressions, which are 
permanently modified by sedimentation and the transport of suspended solids. This 
also influences the succession of terrestrial vegetation by the constant 
modification, removal and deposition of material in the soils. 
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In this study, communities located on the banks of the Solimões, Juruá and Purus 
rivers were studied (Fig. 1). The Solimões River, called the Marañón River in the 
Andean countries, when it merges with the waters of the Negro River is called the 
Amazon River. The Solimões-Amazon waterway is the most important waterway in 
the Amazon region, serving Brazil, Colombia, Peru, Ecuador and Bolivia. The 
Juruá and Purus Rivers have their source in the Peruvian territory. They run 
through the territory of Peru and the Brazilian states of Acre and Amazonas, and 
are two large tributaries on the right bank of the Solimões River. The two rivers are 
extremely important for the region, serving as a fluvial highway for several 
communities, since conventional highways are virtually non-existent in most of this 
territory.  
A total of 141 communities were visited in 15 municipalities along the Solimões, 
Juruá, and Purus Rivers. Access to the communities took place through two field 
trips. On the first trip, the communities located on the banks of the Juruá and 
Solimões Rivers were visited between January and March 2019, with the team 
from the National Metrology Institute (INMETRO), in the Basic River Inspection and 
Research Unit (UBFFP) (Fig 2A). On the second trip, in October and November 
2019, the communities located on the banks of the Purus River were visited, with 
the Brazilian Navy team, on board the Hospital Assistance Ship “Carlos Chagas” 
(U-19) (Fig 2B). 
These communities present a model of land occupation and natural resource use 
that is predominantly subsistence-oriented and weakly articulated with the market, 
based on the intensive use of family manpower, low impact technologies derived 
from inherited knowledge, and are, as a general rule, sustainable. These human 
groups historically reproduce their own ways of life in varying degrees of isolation 
based on modes of social cooperation and specific forms of relating to nature that 
are traditionally characterized by the sustainable management of the environment 
(23). Rural populations have been growing in the Amazon since the late nineteenth 
century due to the rubber trade (6), and now represent a considerable group in the 
Brazilian northern region. These grups present a fragile socio-economical 
organization, and the main subsistence activities are fishing, agriculture, the 
extraction of forest resources, hunting, livestock raising, and incipient trading 
(9,24). During the visits, cassava plantations were observed in most communities, 
the production of which serves essentially to prepare cassava flour for their own 
consumption (Fig 2C). Fishing and game hunting are important sources of food for 
these populations (Fig 2D). The houses are usually built of wood, and they are 
made on solid, floating or stilt bases (Figs E to H). There are also açaí plantations, 
and fruit and vegetable gardens in most communities (Fig F). Pig and poultry 
rearing is common, but cattle breeding was rarely seen. The exchange of goods 
between communities is a common practice. For example, the exchange of dried 
‘pirarucu’ meat (Arapaima giga) and game meat for sugar, salt, beans, rice and 
even some medicines was sometimes seen. In addition, boats that function as 
floating markets anchored close to these communities were frequently observed. 
Thus, in relative isolation, these populations developed particular ways of life that 
involved a reliance upon natural cycles, a deep knowledge of the biological cycles 
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and natural, patrimonial technologies, symbologies, myths, health self-care 
procedures, and even a specific language, with accents and countless words of 
Amerindian and Negro origin (7). None of the communities have health services, 
therefore, when there is a need for medical care, such as when snakebites occur, 
patients must travel to the nearest city. The communities along the banks of the 
Solimões and Purus Rivers have electricity available, though this is not the case in 
the communities along the Juruá River. Only the most populated communities have 
primary schools. 
 
Study design and sampling 
 
This is a cross-sectional quantitative study. The study used the chain-referral 
(snowball) sampling technique, a non-probability sampling technique where 
previously included participants in each community recruited the future subjects 
from among their acquaintances (25). Upon arrival in each community, the 
community leader was sought to obtain permission to carry out the survey after 
explaining the study objectives and methods. The community leader acted as the 
initial informant to nominate the first potential participant, i.e., a subject with a 
previous history of snakebite. This participant was then visited at home and, after 
accepting to participate in the study, responded to the data collection instruments. 
Finally, this participant indicated, through their social network, another participant 
who met the eligibility criteria and could potentially contribute to the study. The 
inclusion of new participants finished once the saturation point had been reached. 
 

Data collection 

 
Data were collected through semi-structured interviews by a researcher who is 
trained in field epidemiology, via the application of a questionnaire with open and 
closed questions. Children and adolescents were interviewed in the presence their 
parents or legal guardians, who assisted them in the responses. In the case of 
reported deaths, the information regarding the deceased person was collected by 
interviewing the informant and other adults of the house. 
Socio-demographic variables: This section of the questionnaire assessed 
information on demographic and socio-economic characteristics, including gender, 
age, marital status, education, occupation, monthly income, municipality and 
community of residence, and characteristics of the house wjhere they lived. The 
geographical coordinates of each community were collected by the researcher 
during the visits using GPS (Garmin GPSMAP 64x).  
Snakebite history: In this section, participants were asked about the number of 
snakebites they had suffered, the date of the most recent snakebite, the location 
where the bite occurred and the work he/she performed, the popular name of the 
snake that caused the bite, use of protective clothing, the anatomical region of the 
bite, local and systemic signs and symptoms, utilization of health services, and the 
time elapsed from bite to medical care. Additionally, two open questions on self-
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care procedures (first aid, use of traditional medicines, etc.) were used and, in 
cases in which the subject was not treated at a health service, the reason he/she 
gave for this. A board containing photographs of snakes was shown to the patient 
to assess whether they recognized the specimen responsible for the 
envenomations (4). When reported by study participants, deaths involving family 
members or acquaintances living in the community were also recorded. 
 
Data analysis  
 
Comparison of the participants’ characteristics, history of snakebites, access to 
healthcare, and time elapsed to medical assistance, among the communities 
located on the three river basins was made using Chi-square test (corrected by 
Fisher's exact test if necessary). The dependent variable was ‘access to 
healthcare’, defined here as the completion of the therapeutic itinerary from the 
moment of the bite to the participant’s admission to the referral unit where the 
proper medical care was given (11). Although this is a very simplistic definition of 
access to healthcare by vulnerable groups (26), we believe that this is a reliable 
way to classify the participants according to the achievement of the expected 
endpoint for a patient bitten by a venomous snake, i.e., the admission to a heath 
unit for antivenom treatment. Analysis included the estimates of access to 
healthcare in the studied population and identification of factors associated to 
access. Differences in frequencies of the independent variables between groups 
were compared using the Chi-square test (corrected by Fisher's exact test if 
necessary). The crude Odds Ratios (ORs) with their respective 95% confidence 
interval (95% CI) was determined considering severity and death as the dependent 
variables. Logistic regression was used for the multivariate analyses and the 
adjusted ORs with 95% CI were also calculated. All variables associated with the 
outcomes at a significance level of p<0.20 in the univariate analysis were included 
in the multivariable analysis. Statistical significance was considered if p<0.05 in the 
Hosmer-Lemeshow goodness-of-fit test. Statistical analysis was performed using 
STATA software (StataCorp. 2013: Release 13. College Station, TX, USA). 
Regarding the reason for not seeking medical care, participants’ responses were 
analysed and grouped in categories, discussed among the researchers for 
consensus. 
 

Results 

The STROBE checklist is presented in Supplementary File 1. 
Out of all the communities visited, 81 (57.4%) had at least one resident with history 
of snakebite, in all the 15 municipalities, with eight along the Solimões River 
(Alvarães, Amaturá, Anori, Jutaí, São Paulo de Olivença, Tefé, Tonantins, and 
Uarini), five along the Juruá River (Carauari, Eirunepé, Guajará, Ipixuna, and 
Itamarati), and three along the Purus River (Anori, Beruri, and Tapauá). In 60 of 
the communities, no cases of snakebites were reported by the community leader. 
The information, on these occasions, was confirmed with at least two more 
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residents of the community. The list of communities with at least one participant 
who claimed to have been bitten by a snake and their geographic locations is 
presented in Supplementary File 2. 
 
Characteristics of the participants 
 
From the 181 indications obtained from the informants, 172 (95%) individuals were 
encountered in the communities. There was no refusal to provide written consent. 
Seventy-eight participants were included in the communities along the Juruá River 
(45.3%), 75 along the Solimões River (43.6%), and 19 along the Purus River 
(11.1%). Most of the participants were male (87.6%), aged 49-59-years old 
(43.5%), illiterate or with ≤ 4 years of schooling (62.2%), most were involved in 
agriculture (58.7%) and fishing activities (18%), and married or in stable 
relationships (69.2%). Most participants had a monthly income <1 minimum wage 
(94.9%). Pensions (12.8%) and social security payments (Bolsa Família) (9.3%) 
were other income sources informed by the participants. Wooden houses were the 
main type of housing (93.6%). The literacy rate was significantly lower in 
participants living on the banks of the Juruá River. The proportion of participants 
living on houseboats was significantly higher in communities along the Purus River. 
The other characteristics were similarly distributed between the three river basins. 
The characteristics of the study participants are presented in Table 1. 
 
History of snakebites  
 
A total of 22 (12.8%) patients reported ≥3 snakebites during lifetime.  In the 
communities along the Solimões and Juruá Rivers, snakebites were mostly 
associated with agricultural land, while in the Purus River the cases occurred more 
often on the trails used to access workplaces and on the river margins, during 
fishing or leisure activities. Bothrops (pit vipers) envenomations predominated in 
the three river basins, ranging from 55.1% in the Juruá River, to 90.7% in the 
Solimões River, and 89.4% in the Purus River communities. Some participants 
living in the Juruá River communities reported envenomations by Bothrops 
bilineatus (popularly known as “papagaia”, in Portuguese). The proportion of 
envenomations caused by the Lachesis genus (bushmasters) was significantly 
higher in the Juruá River region (Table 2). 
 
Self-care using traditional medicine 
 
The use of traditional treatments was reported by 65.1% of the participants 
interviewed. Frequency was significantly higher in communities located along the 
Juruá River (76.9%) compared to those along the Solimões River (53.3%) 
(p=0.002). In the communities of the Purus River, this frequency was 63.2%, and 
did not differ significantly from the other river basins (p>0.200). 
A total of 73 different treatment procedures or combination of treatments were 
used by the 172 participants to treat snakebites, with 26 in communities of the 
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Solimões River, 40 in Juruá River, and 11 in the Purus River. Only three 
medications were used in more than one group of communities, suggesting that 
communities living on different river basins share few self-care procedures that 
involve traditional medicine. A preparation called Específico Pessoa, which is 
commonly marketed in the Amazon and of unknown composition, was used by 35 
participants (31.3%) in communities of the three rivers, on its own or in 
combination with a series of other preparations. Preparations using leaves or roots 
of the açaí palm tree (Euterpe oleracea) were used by 23 participants (20.5%), 20 
in the Juruá River (33.3%) and three in the Solimões River (7.5%). A preparation 
reported by 15 participants of the Juruá river (25%), was the ‘second step tea’, 
prepared from the material scraped from the surfaces of the second step of a 
wooden staircase, which generally gives access from the river to the community. 
Black stone was used by nine participants (8%), with 8 in the Juruá River (13.3%) 
and one in the Solimões River. Most of the participants used plant-based 
medicines, especially infusions. Some animal-based preparations that used paca, 
snake, tortoise, caiman, mosquitos, fishes and frog organs were also reported. 
Nine participants reported the use of conventional medicines, especially 
intravenous benzylpenicillin and painkillers (metamizole, acetylsalicylic acid, 
paracetamol, and diclofenac). Some foods, such as cow’s milk and broth made 
with tortoise meat, were also used for treatment purposes. 
 
Access to healthcare and associated factors 

 

A total of 91 (52.9%) participants reported that they had access to healthcare, and 
received assistance in a hospital in the urban area of the municipalities. Frequency 
was similar in the communities along the Solimões and Purus Rivers, with 72 and 
74%, respectively. Along the Juruá River, frequency of access to healthcare was 
significantly lower (29.5%; p<0.0005) (Fig 3A).  
Most of the patients who had access to healthcare, sought it in <6 hours (65.9%). 
This frequency was lower in the Purus River communities (35.7%; p<0.005).  
Eleven (12.1%) participants took >72 hours to get to the healthcare unit (Fig 3B).  
In the multivariate analysis, living in communities along the Juruá River [OR=12.6 
(IC 95%CI=3.2-49.7; p<0.001)] and the use of traditional medicine [OR=11.6 (IC 
95%CI=3.4-39.8; p<0.001)] were the variables independently associated to the 
lack of access to healthcare (Table 5).  
The main reason for not accessing healthcare as stated by the participants was the 
prioritization of traditional treatments, relying on their effectiveness (70.4%), 
followed by failure to recognize the situation as potentially serious (50.6%), lack of 
financial resources and means of transport (37%), and resistance to seeking 
medical assistance (17.3%). Reasons for not accessing healthcare were similar 
between river basins (Fig 4-1). Most participants cited more than one reason for 
not seeking medical attention, with a more visible overlap between prioritization of 
traditional treatments and failure to recognize the situation as potentially serious, 
and prioritization of traditional treatments and lack of financial resources and 
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means of transport (Fig 4-2). 
 

Deaths from snakebites 
 
In the survey, four deaths from complications arising from the snakebite were 
informed (Table 6). Considering all the cases (participants who survived plus 
individuals who died) investigated in this study, a case-fatality rate of 2.3% (4/176) 
was found. In the Juruá River communities, the estimated case-fatality rate was 
3.7% (3/81).  The characteristics of the four deaths from snakebite, as described 
by family members, are presented in Table 3. In summary, three patients lived in 
communities of the Juruá River and ages ranged from 3 to 81 years old. The adults 
were bitten during work activities. Only one patient sought medical assistance with 
the help of a health worker who was visiting the community using a motorboat 
belonging to the municipality. 
 
Discussion 
 
Invisible populations, hidden burden of snakebites  
 
Some surveys performed in riverine communities in the Amazon region have 
shown a lack of resolution of the transition process of replacement of the common 
infectious diseases by non-communicable chronic diseases. In this state of mixed 
morbidity, these riverine populations are exposed to high burdens of undernutrition 
(27,28) and infectious diseases, such as intestinal parasitosis (29), filariasis (30), 
leishmaniasis (31), leprosy (32), tuberculosis (33), malaria (34), viral hepatitis (35), 
together with obesity, diabetes and hypertension (36,37). This scenario is caused 
by social and ethnical inequities, large geographic distances and an inadequate 
healthcare network, which noticeably limits access to health services in non-urban 
areas (38,39). In the anthropological literature, Amazonian caboclos are 
characterized as invisible populations based on four main reasons: the idealization 
of the Amazonian landscape as strictly natural; caboclos were never incorporated 
into the formal economy; Amazonia as a frontier territory; and the fact that caboclo 
agrarian systems are neo-colonial ‘experiments’, significantly based on immigrant 
practices (7). Since caboclos belong to an essentially informal economy, they are 
excluded from the developmentalist project of highly capitalized extractivist 
industries (40). Moreover, caboclos have not been included in the organizational 
arrangements for health and social actions and services, and do not have 
guaranteed comprehensive healthcare. In this study, we found a population with 
very low education and income that is deeply dependent on family agriculture and 
extractive activities for their subsistence, and that has a precarious and 
discontinuous participation of the state in providing of health services. The literacy 
rate was significantly lower in participants living on the banks of the Juruá River, 
which suggests that somehow the communities along this river are in a situation 
whereby they have less access to their social rights.  
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Nearly half of the participants reported that they did not have access to a hospital 
in the urban area of the municipalities where they could receive proper healthcare. 
This result is similar to that found for Amerindian populations in the Brazilian 
Amazon, for which only 54% received antivenom treatment (16). The proportion of 
participants who did not have access to healthcare was alarmingly high in the 
communities of Juruá River, and reached 70.5% of the cases. Lack of antivenom 
administration was independently associated to case fatality in the Brazilian 
Amazon (11). Communities located on the Juruá River had significantly less 
access to healthcare, corroborating the situation of greater exclusion of this 
population from healthcare networks.  A lesser availability of financial resources to 
cover transportation may partly explain this difference. From a geographical point 
of view, this population is outside the territorial healthcare network not just because 
of the great distance from urban centers, but also due to the difficulties in 
navigating of the rivers. Most communities that were studied are located on the 
banks of rivers that meander greatly, especially the Juruá River, which is 
considered the most meandering river in the basin. This river is extremely 
important for the region, and serves as a fluvial highway for several communities, 
since roads are non-existent in most of this territory. However, the fact that the 
river is very sinuous makes the traffic very slow along its entire length. In addition, 
in the low water period, medium and large vessels have to suspend operations, 
since they are unable to travel along this river due to the presence of sand banks. 
In this study, among participants who had access to healthcare, 34.5% sought it 
after more than 6 hours, and 12.1% of the participants took >72 hours to receive 
medical care. As a medical emergency, snakebite envenomations require 
antivenom treatment without delay, preferably within the first 6 hours after the bite 
(12). Late treatment may result in greater severity and higher rates of case fatality 
(11). In cases that involve vascular trauma, late medical assistance was also 
associated with case severity, longer hospitalization time, and greater probability of 
limb amputation (41). Indeed, the distribution of emergency services in Brazil does 
not facilitate access by the population due to the geographical barriers associated 
with great distances, with the poorest access occurring in rural areas and the 
Amazon region (42).  
Although attempts to improve access to health services through the use of fluvial 
medical units have been carried out in the Amazon, effectiveness was limited from 
the users’ perspective, since the dispersed housing pattern in riverside 
communities requires the locomotion of users to reach the mobile unit’s services, 
as well as when seeking specialized care in the urban centers (39). Generally, 
riverine population travel to health services by small canoes, which can navigate 
the long distances between remote areas to communities with more capacity for 
assistance. Services, such as transport of the injured patient, even when triggered 
by the health network, may not reach the riverside communities since the 
ambulance service motorboats do not travel more than 100 km from their base, 
which leaves remote areas without coverage.  In addition, it is important to point 
out that in the Amazon, a region with continental dimensions, patients are not 
limited to seeking health services within the geographical limits of the municipality. 
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For the patients of the Juruá River, for example, it may be much more feasible, 
from an operational point of view, to resort to the municipality of Cruzeiro do Sul 
(state of Acre) in search of antivenoms as popposed to travelling to Manaus, a city 
with greater installed capacity and more technologically advanced in the health 
sector in the state of Amazonas. Another example is the patients of the Solimões 
River who, also due to greater viability, choose to seek health care available in 
neighboring countries (Colombia or Peru), thus reducing the financial costs 
involved in transport and the time taken, which is a determinant variable for the 
good evolution of cases. 
In Brazil, snakebites are compulsorily recorded by the Brazilian Communicable 
Diseases Surveillance System [Sistema de Informação de Agravos de Notificação 
(SINAN)] on data report forms used in the investigation and follow-up of cases in 
the hospitals (43). Data collected from the hospitals are transferred electronically to 
reach the central level at the Ministry of Health and, in response, antivenom is sent 
from the central to the local level in an amount estimated by the number of 
reported cases (15). Failure to report snakebites to the relevant authorities ends in 
a high rate of underreporting as observed in this study, and creates a bias when 
interpreting snakebite statistics, with negative consequences for the effectiveness 
of public policies, since decisions regarding antivenom distribution and the 
misallocation of other resources are based on official reports. The estimate of the 
magnitude of underreporting given by this study should help health policy makers 
to design more appropriate snakebite management strategies and perform better 
cost-benefit analyses. Recently, some studies have proposed that an optimized 
decentralized antivenom delivery framework using primary care facilities in the 
Amazon region would shorten the time between diagnosis and treatment and, as a 
result, improve the prognosis of snakebites (16). We expect that maximizing 
access to antivenom treatment in these areas is likely to result in a decrease in 
underreporting and an increase in demand for antivenom, and therefore this 
process must be coordinated between all levels of the supply chain and the 
producers.  
The case-fatality rate from snakebites is very uneven across the territory of the 
Brazilian Amazon, with 0.4% in the Manaus region and 1.5% in regions inhabited 
by Amerindian populations (15). In this study, we found a general case-fatality rate 
of 2.3%, reaching 3.7% in the Juruá River communities, which confirms the worst 
situation of healthcare in these locations. This fact suggests that deaths from 
snakebites are very common in remote areas of the Brazilian Amazon region. Only 
one patient sought medical assistance with the help of a health worker who was 
visiting the community using a motorboat that belongs the municipality, but the 
family reported that upon arriving at the referral unit, antivenom was not available. 
Underreporting of deaths to the official mortality system was estimated at ~30%, 
which represents a limitation for accurately evalualing public health and estimating 
the economic burden of the problem (11). In the Amazonas state, the analysis of 
127 deaths from snakebites has shown that 22% died without medical assistance, 
46.5% did not receive antivenom and 63.3% received incomplete treatment (11). 
Of the four fatal snakebites found in the present study, two of them occurred with 
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elderly patients (over 60 years old), which was identified as a risk factor for 
complications and death in snakebites, and which is probably due to the presence 
of comorbidities in this age group (12,44). These two patients did not seek the 
health service despite worsening symptoms, and death occurred after 5 to 7 days. 
Three of the four reported deaths showed signs of systemic bleeding. In a previous 
study, systemic bleeding, circulatory shock, sepsis and acute respiratory failure 
were factors that were observed to be strongly associated to fatal outcomes in the 
Amazon (11). 
 

Self-care practices from an ethnopharmacological perspective 

 

In this study, we observed a high frequency and a wealth of practices, mostly 
represented by plant-derived medicines, were used to treat snakebites by riverine 
populations. Interestingly, practices varied enormously between river basins, 
confirming that the traditional therapeutic arsenal has some geographic and 
cultural specificity. The participants cited the prioritization of traditional treatments 
as the most common reason for not accessing healthcare facilities. The belief in 
the effectiveness of traditional practices delays the decision to seek the health 
service and, as observed in this study, was a factor that was significantly 
associated to the lack of access to healthcare. The use of traditional self-care 
practices are often recorded around the world as the cause of late medical 
assistance and poor prognosis in snakebites (5,18,19). 
Few ethnopharmacological studies have been carried out in Amerindian and 
riverine groups within the Brazilian Amazon. Lack of interdisciplinary training 
programs, including different fields such as botany, chemistry, pharmacology and 
anthropology, research funding, and defined methods have contributed to the 
marginal status afforded to ethnopharmacology by the scientific community (45). In 
general, ethnopharmacological investigations in the Brazilian Amazon have 
focused mostly on the use of medicinal plants (38). Some reports show that 
caboclos demonstrate extensive knowledge and utilization of medicinal plants and 
make greater use of secondary forest, non-native and cultivated garden species 
than Amerindian populations (45,46). It was observed that preparations using 
leaves, roots of the açaí palm tree (Euterpe precatoria) were used in two river 
basins (Solimões and Juruá Rivers), but with a much greater frequency and variety 
of preparation methods in the Juruá River communities. The fruits of açaí palm tree 
are used for the preparation of a purple juice, for consumption as a drink, and its 
roots, red in color, are used as traditional folk medicine for the treatment of 
snakebite and malaria (47). To the best of our knowledge, however, there is no 
evidence in the literature about the efficacy of this plant species in neutralizing 
snake toxins. Some studies show that mnemonic processes are used to identify 
medicinal plants based in the relation of a color and a health disorder. Red plant 
substances, for example, are thought to advance the healing of skin and 
hemostatic disorders (48). The use of açaí preparations is not explained merely by 
the availability of this species, since it is very common throughout the whole 
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Amazon region. Depending on the geographical location of the victim, the use of 
traditional medicine may be more widespread to the detriment of communities that 
are closer to the urban area, which have greater possibility of access to antivenom. 
In addition, sociocultural influences seem to interfere directly in decision-making for 
treatment with antivenom, but at the same time it draws attention that traditional 
medicine practices do not follow a homogeneous pattern of treatments among 
riverine people in the different river basins. This fact may be the result of different 
factors, such as, for example, local biodiversity, the predominant indigenous ethnic 
diversity in each basin, with its socio-cultural specificities and even the interaction 
with transboundary populations in some cases in the Brazilian Amazon. In the 
Amazon, regional variation in plant-based treatment practices has also been 
observed for malaria (49,50).  
As observed in other regions of the Amazon, a preparation called Específico 
Pessoa, which is commonly marketed in the region and of unknown composition, 
was commonly used by participants living in communities of the three rivers, on its 
own or in combination with a series of other preparations (5,13). Preliminary 
studies have not found any effectiveness of Específico Pessoa in neutralizing the 
main activities of the Bothrops atrox venom (51). This preparation is not marketed 
in pharmacies, as it does not have approval from the health regulatory authorities, 
but it can be purchased in stores that sell veterinary products and even in small 
food and houseware markets. Indeed, many kinds of pharmaceuticals are easily 
available in floating markets and even from ‘traditional healers’. In this study, some 
participants reported the use of conventional medicines, especially intravenous 
benzylpenicillin and painkillers, in combination with homemade preparations. 
Situations of pharmaceutical pluralism are often observed in developing countries, 
with similarities or contrasts between Western and traditional medicines. In 
general, conventional medicines are understood as being fast-working and potent, 
which are characteristics that make them suitable for the relief of acute disorders, 
such as pain from snakebites; otherwise, traditional medicines are perceived as 
slower and milder, better for chronic and recurrent conditions, and without the 
strong side effects that are associated with conventional medicines (48). Until the 
1990s, there were no restrictions on the purchase of antibiotics in Brazil, and it was 
common for families to have a small stock of this class of drugs in their homes, 
even in injectable forms, as benzylpenicillin. In most of the snakebites in the 
remote Amazon, self-medication is the most common way of using conventional 
medicines and these are commonly purchased from unauthorized drug vendors. 
On the other hand, this type of access to pharmaceuticals provides greater 
personal autonomy since it enables people to treat themselves individually within 
the context of exclusion from the health network (48).  
Some foods, such as cow’s milk and tortoise broth, were also used for therapeutic 
purposes. In this study, it was also observed that some preparations, normally 
classified in the food category, such as milk or game meat, were cited by the 
participants as being resources used in the treatment of snakebites. The distinction 
of these categories - medicines or foods - are in many cases clearly distinguished 
for the same preparation (although commonly interrelated through metaphors of 
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nutrition and strengthening the body to fight the disease), so that medicines and 
foods have different meanings and are prepared, applied and consumed with 
different intended outcomes (48). The use of black stones and other topical 
procedures was also common, and were generally (52) interpreted as a possible 
way to extract the venom inoculated at the bite site However, the efficacy of some 
practices adopted by the study participants is problematic to understand within the 
biomedical structure of knowledge. For example, we cite the use of the ‘second 
step tea’, prepared from the material scraped from the surfaces of the second step 
of a wooden staircase, which generally gives access from the river to the 
community, or mosquito infusions, in the Juruá communities.  The production of a 
beneficial effect on a snakebite, from the use of these practices, must be 
understood in a cultural context, which requires an in-depth examination of the 
processual nature of healing and proximate outcomes that people in these 
situations really expect, beyond their chemical properties. If the therapeutic 
reputation of these practices has only death without disabling sequelae as the final 
outcome expected by patients, and secondarily the mitigation of suffering during 
the healing process, it is possible that these therapeutic strategies are reputed to 
be sufficiently effective. It merits note that the failure of a traditional medicine to 
produce cure does not necessarily undermine one’s trust in the folk health system, 
but that the medicine and the individual were not suited in that particular instance, 
and an alternative medicines or ‘more faith’ would be necessary to yield the 
desired results (53). In other cases, which become complicated and are 
transported to hospitals, having negative outcomes with medical care, even if late, 
the responsibility for ineffective treatment may be imputed to the official health 
system. 
 
How to take better care of yourself in conditions of vulnerability? 
 
Failure to recognize the situation as being potentially serious was reported by half 
of the participants who did not seek medical care. Previous experiences with mild 
envenomations, bites by non-venomous snakes or dry bites (treated or not by 
traditional care) could generate a false perception of cure and, thus, in subsequent 
snakebites, blur the perception of emergency in face of a severe envenomation, 
leaving the victim comfortable about not seeking healthcare services. Actually, our 
group has previously shown that a number of patients sought help only after 
warning signs, such as the onset of unbearable pain, disfiguring edema, bleeding 
and decreasing functional mobility (11). Many riverside residents need to use their 
own financial means to reach health services. However, in some cases, their 
income is not sufficient for them to purchase the fuel tofor the river or land 
transport needed for the displacement. In the municipality of Manaus, patients also 
reported financial difficulties that stemmed from the need to acquire fuel for cars or 
boats (either their own or borrowed), and/or expenses involving taxis, medicines 
and food during the journey (11). Since victims of snakebites are generally 
economically vulnerable, reducing costs for the patients through the use of cash 
rewards or refunds may be a viable measure.  In addition to all these factors, there 
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may also be a fear of leaving the family and their farms, as the cattle, pets and 
assets depend on their care, and, generally, they have no close friends or relatives 
who can do it in their absence. Another issue related to dependence on the 
environment refers to the rural worker, who has a subsistence income that comes 
directly from his daily labor in order to feed his family, whether through agriculture, 
forestry, hunting or fishing. 
 
Limitations  

 

The collection of information in this study depended on the memory of the 
interviewees, who in many cases were already elderly or had suffered snakebites 
that had occurred more than 10 years ago. Leveling and sharpening biases are 
also possible, with memory distortions introduced by the loss of details in a 
recollection over time, often concurrent with selective recollection of certain details 
that take on exaggerated significance in relation to the details or aspects of the 
experience lost through leveling. Another possible limitation of this study is in 
regard to a sampling bias, since the informants identified might not have 
knowledge about all the other cases of snakebites. This means a researcher might 
not be able to uncover all cases and deaths. Moreover, some communities were 
not approached due to difficulties in mooring the vessel on the river bank, 
preventing the study from having a greater number of locations. In addition, 
unfortunately, the number of inhabitants per community was not obtianed, which 
did not allow the calculation of the prevalence of snakebites in this population. 
 
Concluding remarks 
 
Studies on diseases that affect the caboclo populations and relations between the 
socioecological conditions and aspects of health are limited. The recent changes 
undergoing the environment and ecology of the Brazilian Amazon highlight the 
importance of performing longitudinal studies to follow up the transition of these 
populations, from a traditional way of life to a westernized one. The cultural 
adaptation to the transforming ecosystems may provide valuable information to 
healthcare promotion programs. In the present study, the differences among the 
regions of the three communities in terms of socio-economic conditions and 
difficulties in reaching a healthcare service indicate the complexity of the health 
situation of these populations and the enormous deficiencies in the public 
healthcare policies for the rural populations of the Brazilian Amazon.  
In the basins of the Purus, Juruá and Solimões Rivers, there are municipalities that 
are very distant and isolated from the capital Manaus, where rural populations face 
inequalities of access to health services in different dimensions. In the last decade, 
the Brazilian government has implemented some organizational arrangements to 
improve the health care of the riverine population, however, when it comes to the 
need for immediate attention, as in the case of snakebite, these policies still seem 
to be insufficient to avoid complications, sequelae and deaths. There is a growing 
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body of literature on the treatment practices of snakebite victims who have not 
consulted any healing specialist for their illness, and it appears as if most cases 
are initially treated at home using traditional medicines or pharmaceuticals and a 
great proportion of these cases never comes to the attention of a medical 
practitioner. As a result, the major finding of this study is the unexpectedly high 
underreporting of snakebite cases and associated deaths in communities of three 
river basins in the western Brazilian Amazon, which resulted from poor access to 
healthcare services. In this context, almost half of the participants reported not 
having sought a hospital, and those who sought medical care did so with delay. 
Snakebite victims utilized three main different healing systems: 1) self-care using 
miscellaneous techniques; 2) official medical healthcare generally combined with 
traditional practices; and 3) self-care using traditional practices combined with 
conventional medicines.  Geographical and income barriers end in inequalities in 
healthcare and, possibly, collaborate so that riverine residents prioritize traditional 
treatment, although the knowledge about the use of natural resources of the forest 
for healing and their customs also enjoy great importance in this sense. However, it 
is not possible to say that riverine residents would discard traditional treatments if 
they had ample access to healthcare services, or whether they would combine 
both treatments. To mitigate burden of snakebites in the Brazilian Amazon, 
decision-makers should focus on the implementation of an innovative intervention 
that optimize timely care delivery, and includes antivenom distribution among 
existing community healthcare centers. 
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Figure legends 

 

 
Fig 1. Location of the state of Amazonas, Wester Brazilian Amazon. Circles 

represent urban areas of 61 municipalities that have snake antivenoms available. 

Yellow circles represent municipalities with at least one riverine community 

included in this study. A total of 141 communities in 15 municipalities were visited: 
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along the Solimões River (Alvarães, Amaturá, Anori, Jutaí, São Paulo de Olivença, 

Tefé, Tonantins, and Uarini), the Juruá River (Carauari, Eirunepé, Guajará, 

Ipixuna, and Itamarati), and the Purus River (Anori, Beruri, and Tapauá). 1-São 

Paulo de Olivença; 2-Amaturá; 3-Tonantins; 4-Jutaí; 5-Uarini; 6-Alvarães; 7-Tefé; 

8-Anori; 9-Beruri; 10-Guajará; 11-Ipixuna; 12-Eirunepé; 13-Itamarati; 14-Carauari; 

15-Tapauá. Manaus (red circle) is the state capital and has the referral center for 

treating severe snakebite cases at the Fundação de Medicina Tropical Dr. Heitor 

Vieira Dourado. The base used to create the maps is from the Brazilian Institute of 

Geography and Statistics, 

(https://portaldemapas.ibge.gov.br/portal.php#homepage). 

https://portaldemapas.ibge.gov.br/portal.php#homepage
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Fig 2. Means of transport used to access communities and characteristics of 

the communities in the study area. On the first trip, the communities located on 

the banks of the Juruá and Solimões rivers were visited from January to March 

2019. The researchers accompanied the team from the National Metrology Institute 
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(INMETRO), on the Basic River Inspection and Research Unit (UBFFP), which is a 

vessel that carries out inspection activities and scientific research activities in the 

Brazilian Amazon (Fig 2A). On the second trip, in October and November 2019, the 

communities located on the banks of the Purus river were visited along with the 

Brazilian Navy team on board the Hospital Assistance Ship “Carlos Chagas (U-19)” 

(Fig 2B). Fig 2C shows artisinal production of manioc flour, one of the subsistence 

foods and main economic activities of the riverine populations. Fig 2 D shows the 

preparation of tracajá (Podocnemis unifilis), a chelonian considered a delicacy of 

Amazonian cuisine, hunted and consumed by riverside dwellers, and the tambaqui 

(Colossoma macropomum), a regional fish, both consumed as important sources 

of protein. Fig E shows a typical wooden house, located on dry land, which is not 

affected by the flood phase of the rivers. Fig F shows a wooden house built on dry 

land with several fruit trees in the peridomicile, as well as access trails. Fig G 

shows floating houses, built on logs of large trees that follow the course of rivers in 

the flood and ebb phases. The picture also shows several canoes, which are an 

important means of transport and used for short trips. Fig H shows houses built on 

stilts (palafitas) that are close to the primary forest and interconnected by wooden 

bridges.  

 
Fig 3. Access to healthcare (A) and time elapsed from snakebite to healthcare 

(hours) (B) according to three river basins. ¶ Reference group for statistical 
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comparisons by Chi-square test (corrected by Fisher's exact test if necessary); 

*p<0.05; **p<0.005; ***p<0.0005; § Information was not provided by two 

participants. 
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Fig 4. Reasons given by the participants for not to seek heathcare. 1) 

Reasons for not accessing healthcare and comparison of between study areas. 2) 

Venn diagram showing the numbers of participants with their respective reason for 

not accessing healthcare and overlap of reasons given by the participants. A) 

Patient prioritized traditional treatments, relying on their effectiveness; B) Failure to 

recognize the situation as being potentially serious; C) Lack of financial resources 

and means of transport; D) Resistance to seek medical assistance, despite family 

pressure. 

 

Tables 

 

Table 1. Characteristics of the 172 study participants. 

Variables  Community location Total (n=172) 
 
Number (%) 

Solimões 
River (n=75)¶ 

Juruá River 
(n=78) 

Purus River 
(n=19) 

Number (%) Number 
(%) 

Number (%) 

Gender     
Male  62 (82.7%) 71 (91.0%) 16 (84.2%) 149 (86.6%) 

Age groups (years)     
<18 6 (8.0%) 6 (7.7%) 1 (5.3%) 13 (7.5%) 

19-45 33 (44.0%) 33 (42.3%) 9 (47.4%) 75 (43.5%) 

46-60 19 (25.3%) 19 (24.4%) 5 (26.3%) 43 (25.0%) 

≥60 17 (22.7%) 20 (25.6%) 4 (21.0%) 41 (23.8%) 

Education (years of 
study) 

    

Illiterate 17 (22.7%) 41 (52.6%)* 5 (26.4%) 63 (36.6%) 

≤4 21 (28.0%) 16 (20.5%) 7 (36.8%) 44 (25.6%) 

>4 37 (49.3%) 21 (26.9%)* 7 (36.8%) 65 (37.8%) 

Main occupation     
Agriculture 56 (74.7%) 41 (52.6%) 4 (21.1%) 101 (58.7%) 

Fishing 5 (6.7%) 15 (19.2%) 11 (57.9%) 31 (18.0%) 

     
Retired  8 (10.6%) 8 (10.3%) 2 (10.5%) 18 (10.5%) 

Others 6 (8.0%) 14 (17.9%) 2 (10.5%) 22 (12.8%) 

Marital status     
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Married/stable 
relationship 

47 (62.7%) 59 (75.6%) 13 (70.0%) 119 (69.2%) 

Unmarried  26 (34.7%) 16 (20.5%) 6 (30.0%) 48 (27.9%) 

Widow 1 (1.3%) 2 (2.6%) 0 (0.0%) 3 (1.7%) 

Divorced 1 (1.3%) 1 (1.3%) 0 (0.0%) 2 (1.2%) 
Monthly income 
(minimum wages) 

    

<1  71 (94.7%) 73 (93.8%) 19 (100.0%) 167 (94.9%) 

1-3  3 (4.0%) 3 (3.7%) 0 (0.0%) 6 (3.4%) 

≥3 1 (1.3%) 2 (2.5%) 0 (0.0%) 3 (1.7%) 

Income source#     

Pension 7 (9.3%) 11 (14.1%) 4 (21.1%) 22 (12.8%) 

Bolsa Família 4 (5.3%) 2 (2.6%) 10 (52.6%) 12 (9.3%) 

Subsistence income 64 (85.4%) 65 (83.3%) 5 (26.3%) 141 (81.9%) 
House 
characteristics 

    

Wooden house  71 (94.7%) 78 
(100.0%) 

12 (63.2%)*** 161 (93.6%) 

Brick-built house  1 (1.3%) 0 (0.0% ) 2 (10.5%) 3 (1.7%) 

Houseboat  3 (4.0%) 0 (0.0%) 5 (26.3%)** 8 (4.7%) 

¶ Reference group for statistical comparisons by Chi-square test (corrected by 
Fisher's exact test if necessary); *p<0.05; **p<0.005; ***p<0.0005. 
#Bolsa Família is the largest Brazilian cash transfer program in the country, aiming 
to bring alleviation of immediate poverty and eradicate hunger. 
 
 
 
 

Table 2. Characteristics of the 172 study participants according to their history of 
snakebites. 

Variables  Community location Total (n=172) 
 
Number (%) 

Solimões 
River (n=75)¶ 

Juruá River 
(n=78) 

Purus River 
(n=19) 

Number (%) Number 
(%) 

Number (%) 

Number of 
snakebites suffered 

    

1 51 (68.0%) 53 (68.0%) 15 (78.9%) 119 (69.2%) 
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2 11 (14.7%) 16 (20.5%) 4 (21.1%) 31 (18.0%) 

≥3 13 (17.3%) 9 (11.5%) 0 (0.0%) 22 (12.8%) 

Date of the last 
snakebite# 

    

<3 months 3 (4.0%) 2 (2.6%) 2 (10.5%) 7 (4.1%) 

3-6 months 1 (1.3%) 1 (1.3%) 1 (5.3%) 3 (1.7%) 

6 months-1 year 5 (6.7%) 5 (6.4%) 1 (5.3%) 11 (6.4%) 

1-5 years 19 (25.3%) 23 (29.5%) 3 (15.8%) 45 (26.2%) 

6-10 years 7 (9.3%) 10 (12.8%) 2 (10.5%) 19 (11.0%) 

≥10 years 24 (32.0%) 36 (42.6%) 6 (31.6%) 66 (38.4%) 

Place where 
snakebite occurred 

    

Agricultural land 33 (44.0%) 17 (21.7%) 2 (10.5%)*** 52 (30.2%) 

Household area 20 (26.7%) 26 (33.3%) 4 (25.1%) 50 (29.1%) 

Trails to access 
workplaces  

1 (1.3%) 7 (9.0%)** 7 (36.8%)** 15 (8.7%) 

River margins 7 (9.4%) 12 (15.4%) 6 (31.6%)*** 25 (14.5%) 

Açaí plantation 1 (1.3%) 2 (2.6%) 0 (0.0%) 3 (1.7%) 

Rubber plantation 0 (0.0%) 13 (16.7%) 0 (0.0%) 13 (7.6%) 

Hunting 1 (1.3%) 1 (1.3%) 0 (0.0%) 2 (1.2%) 

Not remembered 12 (16.0%) 0 (0.0%) 0 (0.0%) 12 (7.0%) 
 
Use of individual 
protection 

    

Yes 10 (26.8%) 12 (25.0%) 3 (20.0%) 25 (14.5%) 

Type of 
envenomation 

    

Bothrops  68 (90.7%) 43 
(55.1%)*** 

17 (89.4%) 128 (74.4%) 

Lachesis  6 (8.0%) 34 
(43.6%)*** 

1 (5.3%) 41 (23.8%) 

Micrurus  1 (1.3%) 1 (1.3%) 1 (5.3%) 3 (1.8%) 

Anatomical region 
of the bite 
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Lower limbs 64 (85.3%) 70 (89.7%) 16 (84.2%) 150 (87.2%) 

Upper limbs 11 (14.7%) 7 (9.0%) 3 (15.8%) 21 (12.2%) 

Others  0 (0.0%) 1 (1.3%) 0 (0.0%) 1 (0.6%) 

¶ Reference group for statistical comparisons by Chi-square test (corrected by 
Fisher's exact test if necessary); # 21 (12.2%) patients did not remember; *p<0.05; 
**p<0.005; ***p<0.0005. 
 

Table 3. Factors associated to access to healthcare in participants living in three river 
basins, western Brazilian Amazon. 

Variable OR 95%CI p aOR 95%CI p 

Community location 
      

Solimões River 1 . . 1 . . 

Juruá River  6.1 3.1- 12.4 0 12.6 3.2- 49.7 <0.001 
Purus River 0.9 0.3- 2.9 0.883 0.1 0.0- 1.6 0.115 

Distance from community to 
the urban area (in km) 

1.0 1.0-1.0 0.041 0.9 
0.6- 1.4 

0.641 

Gender       

Male  0.6 0.2- 1.4 0.208 . . . 

Age groups in the last 
snakebite (years)       
<18 1 . . . . . 

18-45 5.9 1.2-27.9 0.026 1.1 0.1-17.0 0.957 

46-60 8.6 1.5-51.2 0.018 1.7 0.1-52.3 0.762 
≥60 5.5 0.8-36.2 0.076 17.4 0.2-1322.8 0.195 

Education (years of study) 
      

Illiterate 1 . . . . . 

≤4 0.7 0.3-1.5 0.316 2.8 0.6-13.6 0.204 

>4 0.4 0.2-0.8 0.007 2.4 0.6-8.9 0.211 

Occupation 
      

Agriculture 1 . . 
   

Fishing 0.7 0.3-1.6 0.444 0.9 0.1-5.7 0.883 

Retired  5.7 1.6-21.1 0.008 1.0 0.1-16.2 0.998 

Others 0.5 0.2-1.4 0.212 0.3 0.04-1.7 0.167 

Marital status 
      

Married/stable relationship 1      
Unmarried  0.7 0.3-1.3 0.243    

Divorced 1.0 0.1-16.6 0.991    

Widow 2.0 0.2-23.0 0.566    

Monthly income (minimum 
wages) 

      

<1  1      
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1-3  2.3 0.4-12.9 0.347    

≥3 0.6 0.05-6.4 0.651    
Income source#       

Pension 3.5 1.3-9.4 0.014 0.4 0.02-8.4 0.543 

Bolsa Família 0.6 0.2-1.9 0.422       

Subsistence income 0.6 0.3-1.2 0.133 0.2 0.02-1.6 0.125 

Housing characteristics       

Wooden house  0.4 0.04-5.0 0.514    
Houseboats  0.3 0.02-4.9 0.398    

Number of snakebites 
during lifetime 

      

1 1 . . 1   

2 1.9 0.8-4.1 0.127 2.2 0.2-25.4 0.526 

≥3 5.2 1.8-15.1 0.002    

Date of the last snakebite#       

<3 months 1 . . 1 . . 

3-6 months . . . . . . 

6 months-1 year 0.6 0.5-5.2 0.608 0.3 0.01-9.4 0.505 

1-5 years 1.4 0.2-7.9 0.719 3.5 0.2-60.7 0.393 

6-10 years 1.7 0.2-11.6 0.605 2.5 0.1-77.6 0.592 

≥10 years 3.7 0.7-20.2 0.128 4.2 0.2-72.8 0.319 

Place where snakebite 
occurred 

      

Agricultural land 1 . .    

Household area 0.9 0.4-2.1 0.859    

Trails to access workplaces  1.4 0.4-4.5 0.568    

River margins 1.3 0.5-3.4 0.562    

Rubber plantation 1.9 0.6-6.9 0.290    

Açaí plantation 0.6 0.05-7.2 0.698    

Game hunting 1.2 0.07-20.8 0.887    

Use of individual protection       

Yes 1.0 0.4-2.4 0.922    

Type of envenomation       
Bothrops  1 . . 1 . . 
Lachesis  2.5 1.2-5.1 0.015 2.1 0.6-7.8 0.247 
Micrurus  2.8 0.3-32.0 0.401 20.1 0.6-700.3 0.098 

Anatomical region of the 
bite 

      

Lower limbs 1 . . 1 . . 

Upper limbs 0.5 0.2-1.2 0.124 0.3 0.04-1.4 0.121 

Use of traditional medicine       

Yes  9.9 4.5-21.7 <0.001 11.6 3.4-39.8 <0.001 

OR, 95%CI: Odds Ratio, with its respective 95% Confidence Interval. All variables 



56 
 

 

associated with the outcomes at a significance level of p<0.20 in the univariate analysis 
were included in the multivariable analysis. Statistical significance was considered if p<0.05 
in the Hosmer-Lemeshow goodness-of-fit test. aOR: Adjusted Odds Ratio. 

 

 

 

 

 

Supporting Information 3. Traditional medicines used by the study participants. 

Traditional medicine, 
administration 

Solimões River Juruá River Purus River 

Number  % Number  % Number  % 

Específico Pessoa, oral 10 25.0 2 3.3 2 17.0 

Específico Pessoa, oral  + 
Orange (Citrus aurantium) peel 
infusion, oral 

3 7.5 … … … … 

Específico Pessoa, oral + 
Needlegrass, called ‘barba de 
bode’ in Portuguese (Aristida 
longiseta) infusion, oral 

2 5.0 … … … … 

‘Panacari’ in Portuguese 
(Peltodon radicans) leaves 
infusion, oral 

2 5.0 … … … … 

Específico Pessoa, oral + 
Benzylpenicillin, parenteral 

2 5.0 … … … … 

Cow milk, oral 1 2.5 … … 1 8.3 

Gall bladder of paca (Cuniculus 
paca), oral + Lemon grass 
(Cymbopogon flexuosus) 
leaves infusion + Tambaqui 
(Colossoma macropomum) 
lard, topical + Tambaqui 
(Colossoma macropomum) 
skin, infusion 

1 2.5 … … … … 

Peach tomato, called ‘cubiu’ in 
Portuguese (Solanum 
sessiliflorum), topical 

1 2.5 … … … … 

Metamizole, oral + Salt water, 
oral 

1 2.5 … … … … 

Específico Pessoa, oral + ‘Pau 
de colher’ in Portuguese 
(Lacmellea arborescens) leaves 
infusion, oral + Mulungu 
(Erythrina mulungu) bark and 

1 2.5 … … … … 
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leaves, infusion, oral 

Blessings from a faith healer + 
Water with lemon 

1 2.5 … … … … 

Black cane (?) sap + Açaí tree's 
eye (young central foliage of 
the plant) (Euterpe oleracea) 
sap, oral 

1 2.5 … … … … 

Açaí tree's root (Euterpe 
oleracea) + ‘crajiru’ or ‘pariri’ in 
Portuguese (Arrabidaea chica) 
leaves, infusion, oral 

1 2.5 … … … … 

Bellyache bush, called ‘pião’ or 
‘pinhão’ in Portuguese 
(Jatropha gossipifolia) leaves 
infusion, oral 

1 2.5 … … … … 

Peach tomato, called ‘cubiu’ in 
Portuguese (Solanum 
sessiliflorum) infusion, oral + 
Salt 

1 2.5 … … … … 

Açaí tree's eye (young central 
foliage of the plant) (Euterpe 
oleracea) sap, oral 

1 2.5 … … … … 

Aloe (Aloe vera), called 
‘babosa’ in Portuguese, bark of 
the juicy leaves infusion, oral 

1 2.5 … … … … 

Gall bladder of paca (Cuniculus 
paca), oral + Lemon grass 
(Cymbopogon flexuosus) 
leaves infusion 

1 2.5 … … … … 

Armoured catfish (‘bodó’ in 
Portuguese) (Siluriformes, 
Loricariidae), fish lard, infusion 

1 2.5 … … … … 

Específico Pessoa + prayers 1 2.5 … … … … 

Benzylpenicillin, parenteral 1 2.5 … … … … 

Cow milk, oral + ‘Moon light 
power’ 

1 2.5 … … … … 

‘Mari’ seed (Poraqueiba 
sericea), infusion, oral 

1 2.5 … … … … 

Caiman leather (Crocodylia, 
Alligatoridae), infusion, oral 

1 2.5 … … … … 

Snake guts, topical + Snake 
skin strapped to the leg + 
Snake skin ingestion 

1 2.5 … … … … 

Black stone (or ‘snake stone’), 1 2.5 7 11.7 … … 

https://pt.wikipedia.org/wiki/Poraqueiba_sericea
https://pt.wikipedia.org/wiki/Poraqueiba_sericea
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topical 

Chicory root (Cichorium 
intybus) infusion, oral 

… … 3 5.0 … … 

Alligator apple, called ‘araticum’ 
in Portuguese (Annona sp.) 
bark and leaves, infusion, oral + 
Scraped material from the 
surfaces of the second step of a 
wooden staircase, which gives 
access from the river to the 
community, infusion, oral 

… … 3 5.0 … … 

Específico Pessoa + Scraped 
material from the surfaces of 
the second step of a wooden 
staircase, which gives access 
from the river to the community, 
infusion, oral 

… … 3 5.0 … … 

Açaí tree's young fruit (Euterpe 
oleracea) infusion, oral 

… … 2 3.3 … … 

Específico Pessoa + Chicory 
root (Cichorium intybus) 
infusion, oral + Scraped 
material from the surfaces of 
the second step of a wooden 
staircase, which gives access 
from the river to the community, 
infusion, oral + Açaí tree's fruit 
(Euterpe oleracea) infusion, 
oral  

… … 2 3.3 … … 

Chicory root (Cichorium 
intybus) infusion, oral + 
‘Mulambinho’ (Polyscias 
fruticosa?) root, infusion, oral+ 
Açaí tree (Euterpe oleracea) 
sap, oral 

… … 2 3.3 … … 

Específico Pessoa + Açaí tree's 
fruit (Euterpe oleracea) 
infusion, oral 

…  2 3.3   

Específico 33 + Açaí tree 
(Euterpe oleracea) sap, oral 

… … 2 3.3 … … 

Spiked spiralflag ginger, called 
‘canarana’ in Portuguese, 
rhizome infusion, oral 

… … 2 3.3 … … 

Específico Pessoa + Açaí tree's … … 2 3.3 … … 
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fruit (Euterpe oleracea) 
infusion, oral + Scraped 
material from the surfaces of 
the second step of a wooden 
staircase, which gives access 
from the river to the community, 
infusion, oral 

Snake guts, topical … … 1 1.7 … … 

Açaí tree's eye (young central 
foliage of the plant) (Euterpe 
oleracea) infusion, oral 

… … 1 1.7 … … 

Tortoise broth, called ‘jabuti’ in 
Portuguese (Chelonoidis 
denticulata), oral 

… … 1 1.7 … … 

Soursop (Annona muricata) 
leaves infusion, oral 

… … 1 1.7 … … 

Soursop (Annona muricata) 
leaves + ‘Envira’ barks 
(Bocageopsis multiflora) in 
Portuguese, infusion, oral 

… … 1 1.7 … … 

Raw coffee (Coffea arabica) 
bean infusion, topical + 
Benzylpenicillin, parenteral  

… … 1 1.7 … … 

Hot boiled egg, topical + 
Diclofenac, oral 

… … 1 1.7 … … 

Específico Pessoa + Ash 
containing embers in water, oral 

… … 1 1.7 … … 

Culicid mosquitos, called 
‘carapanã’ in Portuguese, 
infusion, oral + Tortoise broth, 
called ‘jabuti’ in Portuguese 
(Chelonoidis denticulata), oral + 
Scraped material from the 
surfaces of the second step of a 
wooden staircase, which gives 
access from the river to the 
community, infusion, oral 

… … 1 1.7 … … 

Alligator apple, called ‘araticum’ 
in Portuguese (Annona sp.) 
bark and leaves, infusion, oral + 
Açaí tree's root (Euterpe 
oleracea), infusion, oral + 
Diclofenac, oral + Metamizole, 
oral + Dexamethasone, oral 

… … 1 1.7 … … 
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Culicid mosquitos, called 
‘carapanã’ in Portuguese, 
infusion, oral + Tortoise broth, 
called ‘jabuti’ in Portuguese 
(Chelonoidis denticulata), oral 

… … 1 1.7 … … 

Açaí tree (Euterpe oleracea) 
sap, oral + Tablets of 
Paracetamol + Acetylsalicylic 
Acid + Caffeine, oral 

… … 1 1.7 … … 

Chicory root (Cichorium 
intybus) infusion, oral + Tortoise 
broth, called ‘jabuti’ in 
Portuguese (Chelonoidis 
denticulata), oral 

… … 1 1.7 … … 

Açaí tree's eye (young central 
foliage of the plant) (Euterpe 
oleracea) sap, oral + ‘Japana’ 
(Ayapana triplinervis) stems 
and leaves, infusion, oral 

… … 1 1.7 … … 

‘Jucá’ (Libididia ferrea) leaves, 
infusion, oral + Mango tree 
(Mangifera indica) barks, 
infusion, oral + Candiru or 
vampire fish (Vandellia 
cirrhosa), dried fish, infusion, 
oral 

… … 1 1.7 … … 

Específico Pessoa + 
Ecuadorian ivory palm tree's 
eye (young central foliage of 
the plant) (Phytelephas 
macrocarpa) infusion, oral + 
Açaí tree's young fruits 
(Euterpe oleracea) infusion, 
oral  

… … 1 1.7 … … 

Açaí tree fruits (Euterpe 
oleracea), infusion, oral + 
Scraped material from the 
surfaces of the second step of a 
wooden staircase, which gives 
access from the river to the 
community, infusion, oral 

… … 1 1.7 … … 

Chicory root (Cichorium 
intybus) infusion, oral + ‘Moon 
light power’ 

… … 1 1.7 … … 
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Chicory root (Cichorium 
intybus) infusion, oral + Black 
stone (or ‘snake stone’), topical 
+ Antinflammatory (not 
remembered) 

… … 1 1.7 … … 

‘Japana’ (Ayapana triplinervis) 
stems and leaves, infusion, oral 
+ Benzylpenicillin, parenteral 

… … 1 1.7 … … 

Chicory root (Cichorium 
intybus) infusion, oral + Alligator 
apple, called ‘araticum’ in 
Portuguese (Annona sp.) bark 
and leaves, infusion, oral  

… … 1 1.7 … … 

Scraped material from the 
surfaces of the second step of a 
wooden staircase, which gives 
access from the river to the 
community, infusion, oral + 
‘japana’ (Ayapana triplinervis) 
stems and leaves, infusion, oral  

… … 1 1.7 … … 

Chicory root (Cichorium 
intybus) infusion, oral + 
Scraped material from the 
surfaces of the second step of a 
wooden staircase, which gives 
access from the river to the 
community, infusion, oral + 
Bushy matgrass (‘erva cidreira’ 
or ‘carmelitana’, in Portuguese) 
(Lippia alba) leaves, infusion, 
oral 

… … 1 1.7 … … 

Gunpowder tea, oral + Scraped 
material from the surfaces of 
the second step of a wooden 
staircase, which gives access 
from the river to the community, 
infusion, oral 

… … 1 1.7 … … 

‘Japana’ (Ayapana triplinervis) 
stems and leaves, infusion, oral  

… … 1 1.7 … … 

Spiked spiralflag ginger, called 
‘canarana’ in Portuguese, 
rhizome infusion, oral + Açaí 
tree fruits (Euterpe oleracea), 
infusion, oral  

… … 1 1.7 … … 
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Açaí tree's eye (young central 
foliage of the plant) (Euterpe 
oleracea) sap, oral + Salt water, 
oral  

… … 1 1.7 … … 

Tortoise, called ‘jabuti’ in 
Portuguese (Chelonoidis 
denticulata), shell, infusion, oral 
+ Tortoise, called ‘jabuti’ in 
Portuguese (Chelonoidis 
denticulata), meat, oral  

… … 1 1.7 … … 

Indian bark (?) infusion, oral + 
Pirarucu (Arapaima gigas) lard, 
topical 

… … … … 1 8.3 

Cururu frog (Rhinella marina) 
leather infusion, oral + 
Homemade hydration solution 
(‘soro caseiro’, in Portuguese), 
oral 

… … … … 1 8.3 

Gasoline, topical … … … … 1 8.3 

‘Cipó-de-tracuá’ in Portuguese 
(Philodendron megalophyllum), 
stem infusion, oral 

… … … … 1 8.3 

Bellyache bush, called ‘pião’ or 
‘pinhão’in Portuguese (Jatropha 
gossipifolia) leaves sap, oral 

… … … … 1 8.3 

Tambaqui (Colossoma 
macropomum) scales, infusion, 
oral + Yellow-spotted river 
turtle, called ‘tracajá’ in 
Portuguese (Podocnemis 
unifilis), bonés, infusion, oral 

… … … … 1 8.3 

Tourniquet + ‘Moon light power’ … … … … 1 8.3 

Específico Pessoa + Cow milk, 
oral 

… … … … 1 8.3 

Pirarucu (Arapaima gigas) lard, 
topical  

… … … … 1 8.3 

Total 40 100.0 60 100.0 12 100.0 

 

 

Table 4. Characteristics of the four deaths from snakebites as described by family 

members. 

Case Locality  Description¶ 
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1 

Community 

of 3 Unidos, 

municipality 

of Eirunepé, 

Juruá River 

banks 

An elderly man, 67 years old, farmer and fisherman, 

married, was bitten by a “jararaca” (possibly Botrops 

atrox), popularly known as ‘jararaca’, while planting 

manioc thirty minutes from his residence. When he saw 

the snake, he decided to kill it with a machete and, before 

it received the blow, the snake struck the patient’s foot. In 

great pain, the man was carried into the house by 

companions. With little mony available to travel to the city, 

he chose to use only traditional medicines to ‘treat the 

effects of the envenomation’ (Específico Pessoa and the 

‘second step tea’). Family members reported that for four 

days the man had severe pain, persistent bleeding at the 

site of the bite, hematuria and extensive edema in the 

lower limb. The victim died ~7 days after the bite, without 

medical assistance. 

2 

Community 

of Taboca, 

municipality 

of Tapauá, 

Purus River 

banks 

An 18-year-old man, farmer and fisherman, suffered a 

snakebite during his morning fishing activity. Soon after 

arriving at the river, he was bitten on the foot. The man 

reported that he had been bitten by the snake known as 

‘surucucurana’ (possibly Bothrops atrox). Upon arriving 

back at his house, a health worker who was visiting the 

community was immediately called to take the victim to a 

hospital in the municipality of Tapauá, 7 hours away, 

using a motorboat provided by the municipality. During the 

journey, the patient had severe bleeding, pain and also 

passed out. Upon arriving at the referral unit, the victim 

was informed that no antivenom was available. The 

patient remained in the unit until he was informed of a 

transfer to the referral unit in Manaus, but before starting 

the journey he died. 

3 

Community 

of Novo 

Horizonte, 

municipality 

of Guajará, 

Juruá River 

banks 

A three-year-old girl, resident of a community on the 

banks of the Juruá Riverwas, according to her father,  

playing in the backyard when a big snake identified by the 

family member as a ‘surucucu pico-de-jaca’ (the 

bushmaster Lachesis muta) bit the child’s back. The 

father reported that it looked like the child had been 

pushed forward. After the bite, the child immediately 

reported a excruciating pain at the site of the bite and 



64 
 

 

finally passed out. Family members reported that the child 

could not stand 30 minutes, and there was not enough 

time to seek healthcare. The child died at home and was 

buried in the backyard of the house, with no official record 

of death. 

4 

Community 

of 3 Unidos, 

municipality 

of Eirunepé, 

banks of the 

Juruá River  

An 81-year-old man, farmer and fisherman, went fishing 

near his home. His family reported that he took a trail to 

get to the fishing site. Upon reaching the banks of this 

watercourse, he passed over a trunk and reported being 

bitten on the leg by a ‘jararaca’ (possibly Botrops atrox). 

Soon after the accident, he refused to seek healthcare 

because he ‘had suffered another snakebite years ago 

and survived’. After ~5 days days, the condition worsened 

with the presence of myalgia, renal failure with dark-

colored urine (the color of coca-cola), pain, and edema in 

the limb. The wife reported that the clinical situation 

worsened and he later died. 

¶ After indication by the informant, family members were invited to be interviewed 

for collection of information on deaths. 
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4 LIMITAÇÕES E PERPECTIVAS 

 

Como limitações do estudo podemos observar várias barreiras geográficas 

que limitaram o desenvolvimento da pesquisa como o tempo em cada comunidade 

para coletar os dados dos participantes devido ao tempo estipulado pelo 

comandante da embarcação. A dificuldade de realizar busca ativa dos acometidos 

por acidentes ofídicos, assim como solicitar ao sujeito da pesquisa as lembranças 

do acidente que por muitas das vezes foi uma experiência traumática. Todavia, 

correndo o risco de os dados serem afetados por um víeis de memória. A 

realização das coletas sendo realizadas somente pelo período do dia devido ao 

risco de assaltos por piratas foi um fator que comprometeu a coleta por muitas das 

vezes passarmos com diversas comunidades durante o período noturno fazendo 

com que o estudo não tenha coletado em determinadas comunidades. Como 

perspectiva futuras esse trabalho vem contribuir para evidenciar a realidade do 

enfrentamento das populações ribeirinhas frente ao acidente ofídico, onde são 

expostas algumas características, geográficas culturais e de medicina tradicional 

das comunidades tradicionais que residem nas margens de três grandes rios da 

bacia amazônica brasileira na busca pelo acesso ao serviço de saúde. Desta 

forma, o presente estudo corrobora para o desenvolvimento de novas pesquisas 

na mesma temática e no apoio juntos a outras publicações evidenciando a 

necessidade da descentralização do soro antiofídico para as comunidades 

ribeirinhas que mais necessitam desse tratamento. 
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5 CONCLUSÃO 
 

O acesso ao serviço de saúde das comunidades ribeirinhas vítimas de 

acidentes ofídicos no interior da Amazonia brasileira é deficiente e na maioria das 

vezes ausente. Essas populações vivem em regiões isoladas e muitas das vezes 

longínquas das sedes dos municípios, onde o antiveneno é disponibilizado, desta 

forma, o tempo para iniciar o tratamento permanece elevado comprometendo a 

vida, levando ao surgimento de sequelas que podem comprometendo as funções 

laborais, impactando no sustendo dessas pessoas. além dos aparecimentos de 

traumas emocionais nos quais são submetidos. As barreiras geográficas 

desempenham grade impacto na busca do serviço de saúde, contudo na ausência 

do poder público em fornecer atendimento, o conhecimento cultural e ancestral 

predomina na busca de minimizar o impacto do envenenamento, onde a utilização 

de chás, ervas, orações e outros métodos expõem a cultura dessas regiões. O 

presente estudo corroborar na construção de futuras políticas públicas que 

possam ser utilizadas para mitigar o sofrimento que essas comunidades são 

expostas pela falta de assistência no enfrentamento ao acidente ofídico. 
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7 ANEXOS E APÊNDICES 

 

1.1 Parecer ético 
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1.2  Instrumentos de coleta de dados 
 

ANEXO I - Instrumento de Coleta de Dados (Versão Preliminar 1.0) 
“Acidente ofídico e outros animais peçonhentos em comunidades ribeirinhas no interior do amazonas”. 

 

Nome:____________________________________________ 

(   ) participante  ( ) Se informante, grau de parentesco:________________________ 

Município:________________  

Comunidade:______________________________________ 

Data coleta:___ /____/____ 

 

DADOS SOCIODEMOGRÁFICOS 

Data nascimento: :___ /____/_______ 

Idade: ___ 

1.( ) 0-15   2.( ) 16-45   3.(  ) 45-60  4.(  ) >60 

Sexo:  

1.(  ) M  2.(  ) F  

Escolaridade (em anos): 

1.( ) Analfabeto  2.( ) <4 anos  3.(  ) 5-8 anos  4.(  ) >8 anos 

Nome da mãe:_______________________ 

Estado civil: 

1.( ) Casado  2.( ) Solteiro  3.(  ) União estável  4.(  ) Viúvo  

Moradia: 

1.( ) Madeira  2.( ) Alvenaria  3.(  ) Flutuante 

Ocupação: 

1.( ) Agricultor  2.( )Pescador  3.(  )Estudante   

4.(  ) Aposentado  5.( )Professor  6.( )Outros  

Fonte de renda familiar: 

1.( ) INSS  2.( ) Bolsa Família 

Renda familiar: 

1.( ) Até 1 salário   2.( ) De 2 a 3 salários   3.(  ) > 3 salários 

 

CARACTERÍSTICAS DO ACIDENTE 

Data do acidente: :___ /____/_______ 

*** Se for dentro de 5 anos 

Tipo de acidente:    

1.(  ) Bothrops   2. ( ) Lachesis    3. (  ) Micrurus 

Nome Popular: 

1.( ) Surucucurana  2.( ) Surucucu  3.( ) Jararaca   

4.( ) Pico de jaca  5.( ) Jararacussu  6.( ) Coral  7.( ) Papagaio 

Local de ocorrência: 

1.( ) Área de plantação  2.( ) Área Peridomiciliar  3.(  ) Trilha 

4.(  ) Margem de rio/lago 
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Quantas vezes foram acidentadas: ______________ 

 

Utilização de proteção contra acidente: 

1.(  ) Sim  2. (  ) Não 

 

Em caso de SIM, qual: _______________________________ 

 

ASPECTOS CLÍNICOS 

Local da picada:  

1.(  ) cabeça  2.(  ) tronco  3.(  ) braço    4.(  ) coxa  5.(  ) antebraço  6.(  ) perna   7.(  ) mão   8.(  ) pé   9.(  ) dedo da mão  

10.(  ) dedo do pé 

 

Região da picada 

1.(  ) MMII 2.(  ) MMSS 3.(  ) Outros 

 

Manifestações locais: 1.(  ) sim  2.(  ) não 

Se sim:   

1.(  ) dor  2.(  ) edema 3.(  ) necrose 4.(  )Outras:___________ 

 

Manifestações sistêmicas: (  ) sim  (  ) não 

Se sim:   

1.(  ) neuroparalíticas – ptose palpebral, turvação visual 

2.(  ) hemorrágicas – gengivorragia, outros sangramentos 

3.(  ) vagais – vômitos, diarreias 

4.(  ) miolíticas/hemolíticas – mialgia, anemia, urina escura 

5.(  ) renais – oligúria/anúria 

6.(  ) outras:_____________________________________ 

Buscou por atendimento de saúde: 1. 

(  ) sim  2.(  ) não  

Em caso de SIM, Realizou soroterapia?: 

 1.(   ) sim  2.(   )Não 

Quanto tempo após o acidente: 

1.( ) <6 horas  2.( ) 6-24horas  3.( ) 1-3 dias  4.( ) 3-7dias   

5.( ) >7 dias 

Em Caso de NÃO, qual motivo? 

1.(  ) Não Quis/ aceitou/ solicitou o atendimento 

(  ) não percebeu que necessitava de atendimento 

(  ) não aceitou ser levado ao serviço de saúde 

(  ) priorizou o atendimento com medicina tradicional 

2.( )SEM recursos financeiros e infraestrutura para remoção 

(  ) não conseguiu chegar a tempo ao local de atendimento (serviço de saúde) 

Fez tratamento com medicina tradicional:  

1.(  ) sim  2.(  ) não 

Qual foi o tratamento indicado (produtos de origem animal, plantas, entre outros): 

 

 

Desfecho:  

1.(   ) Cura  2. (   ) Cura + Sequela   3. (  ) Óbito 
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Em caso de sequela: 1.(  ) parcial   2.(  ) total 

Local da sequela:  

1.(  ) cabeça  2.(  ) tronco  3.(  ) braço    4.(  ) coxa  5.(  ) antebraço  6.(  ) perna   7.(  ) mão   8.(  ) pé   9.(  ) dedo da mão  

10.(  ) dedo do pé 

Região da sequela: 

1.(  ) MMII 2.(  ) MMSS 3.(  ) Outros 

Característica da sequela: 

1.(  ) Amputação 2.(  ) Cicatriz extensa 3.(   ) Diminuição do movimento 4.(  ) Perda de movimento  5.(   ) Invalidez pós 
acidente 

 

1.3 Termo de Consentimento Livre e Esclarecido 
 

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 

  
 

Este é um convite para você participar da pesquisa: "ACIDENTE OFÍDICO NA 

COMUNIDADE RIBEIRINHA NO INTERIOR DO AMAZONAS.", que tem como pesquisadores 

responsáveis a professora Dra. Jacqueline de Almeida Gonçalves Sachett (92-98151.8086, e-mail: 

jsachett@uea.edu.br) e o enfermeiro GUILHERME KEMERON MACIEL SALAZAR (92-984364246, 

e-mail: guilhermegks@hotmail.com), aluno do Curso de Mestrado. Todos os pesquisadores são 

vinculados ao Polo de Pós-graduação da Fundação de Medicina Tropical Doutor Heitor Vieira 

Dourado com a Universidade do Estado do Amazonas (UEA), localizada no endereço: Av. 

Carvalho Leal, 1777, bairro cachoeirinha, CEP: 69065-130. 

 Esta pesquisa pretende Caracterizar aspectos clínico-epidemiológicos dos pacientes 

acometidos por acidentes ofídicos. 

Caso você decida participar, você deverá responder um questionário semi-estrututrado, 

pré-elaborado pelos pesquisadores do projeto, contendo questões sobre os aspectos sócio-

demográficos (sexo, idade, profissão, endereço,) e questões voltadas para o tema como 

classificação das feridas quanto à: etiologia, evolução, complexidade, comprometimento tecidual, 

espessura, presença ou ausência de infecção.  

O local utilizado para aplicar o instrumento, será na residência do participante e o tempo 

para seu preenchimento será mediante a disponibilidade do participante.   

Durante a realização do preenchimento do questionário, a pesquisa não oferece risco a 

sua integridade física ou emocional inerente a sua participação. Entretanto, devido o instrumento 

de coleta de dados ser extenso e o seu preenchimento exigir muitas informações clínicas, a 

pesquisa lhe oferece risco de cansaço mental. Com vistas a dirimir este risco, o questionário será 

dividido em duas partes. 

Você terá como benefício possibilidade de contribuir para conhecer o perfil populacional 

dos pacientes que compõe o programa e assim direcionar estratégias de saúde.  
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Este convite e a sua participação na pesquisa não acarretarão ônus financeiros à 

instituição envolvida, nem aos seus respectivos pesquisadores.  

Em caso de algum problema que você possa ter, referente à pesquisa, é assegurada a 
assistência gratuita, que será prestada pela equipe responsável pelo projeto, durante todo o 
processo da mesma. Será garantido o livre acesso a todas as informações e esclarecimentos 
adicionais sobre o estudo e suas consequências, enfim, tudo o que você queira saber antes, 
durante e depois da sua participação. 

Durante todo o período da pesquisa você poderá tirar suas dúvidas ligando para os 

números mencionados a cima. 

 

 

 

 

Consentimento Livre e Esclarecido 

 
Após ter lido e ter sido esclarecido sobre os objetivos, importância e o modo como os 

dados serão coletados nessa pesquisa, além de conhecer os riscos, desconfortos e benefícios que 

ela trará para mim e ter ficado ciente de todos os meus direitos, concordo em participar da 

pesquisa " ACIDENTE OFÍDICO NA COMUNIDADE RIBEIRINHA NO INTERIOR DO 

AMAZONAS..", e autorizo a divulgação das informações por mim fornecidas em congressos e/ou 

publicações científicas desde que nenhum dado possa me identificar. 

 

Manaus, _____ de ___________________ de 2019. 

 

 

 

_________________________________          _______________________ 
      Assinatura do sujeito da pesquisa                            Testemunha 
 
 
 
________________________                                _____________________        
Jacqueline A G Sachett. Dra.                                         Enf. Esp. Guilherme K. M. Salazar                
                   UEA/FMT                                                                                    FMT/UEA                                                

 

Declaração do Pesquisador Responsável 

 

 

Impressão 
datiloscópica do 

participante 
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Como pesquisador responsável pelo estudo " ACIDENTE OFÍDICO NA COMUNIDADE 

RIBEIRINHA NO INTERIOR DO AMAZONAS.", declaro que assumo a inteira responsabilidade de 

cumprir fielmente os procedimentos metodologicamente e direitos que foram esclarecidos e 

assegurados ao participante desse estudo, assim como manter sigilo e confidencialidade sobre a 

identidade do mesmo. 

Declaro ainda estar ciente que na inobservância do compromisso ora assumido estarei 

infringindo as normas e diretrizes propostas pela Resolução 466/12 do Conselho Nacional de 

Saúde – CNS, que regulamenta as pesquisas envolvendo o ser humano. 

 

 

Manaus, _____ de __________________________ de 2019. 

 

 

________________________                                _____________________ 
Jacqueline A G Sachett. Dra.                                               Enf. Esp. Guilherme K. M. Salazar 

UEA/FMT                                                                                   FMT/UEA 
 


