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Abstract

Introduction: Snakebites are a public health problem and are 
considered clinical emergencies, what makes studies in high-
incidence regions very important. 

Objective: To describe the clinical and epidemiological aspects 
of patients suffering from snakebite accidents in a region of the 
Western Amazon, Brazil. 

Methods: It is a cross-sectional, retrospective and documentary 
quantitative approach, from 2015 to 2016, held at the Regional 
Hospital of Juruá, located in the city of Cruzeiro do Sul, Acre, 
Brazil. Epidemiological data were obtained from the forms 
of the Notification Disease Information System (SINAN), in 
the Epidemiological Surveillance Sector of the hospital. The 
following variables were verified: month of occurrence, snake 
identification (type of accident), accident location (urban 
and rural), locality, municipality, victim data (age group, sex, 
anatomical region affected), symptoms and signs circumstances 
of the accident, time elapsed between accident and care, 
number of ampoules used, and type of serum. 

Results: An average of 124 cases of snakebites were treated 
per year (76.71 cases per 100,000 inhabitants/year), most of 
them were botropic accidents and the patients were male adult 
and rural workers, bitten in the lower limbs. More than 30% 
of cases were treated six hours after poisoning and 24-hour 
care is a risk factor for complications, as seven of the eight 
patients who had complications were treated within one day of 
the accident. 

Conclusion: It was presented a constant increase in the 
cases, which generated a worrying point of reflection, which 
may be associated with two factors, where one turns to the 
improvement in the displacement of victims (improvements 
in branch roads and implementation of SAMU speedboat) 
facilitating plus transport and telephone coverage by improving 
communication, or the failure of public health policies to provide 
better conditions and guidance to the population.

Keywords: venomous animals, snakebites, Amazonian 
ecosystem.
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In Brazil, approximately 29,000 cases of snakebite 
accidents are reported per year by the SINAN (Reporting 
Disease Information System) with an average of 129 
reported deaths (0.44% lethality)1.

The epidemiological profile of the victims comprises 
in most cases male rural workers, aged between 15 and 49 
years and the lower limbs are the most affected2-4. Although 
the National Reporting Disease System (SINAN) is the best 
tool to collect some epidemiological variables of ophidism 
in the country5, underreporting exists due to failures during 
the completion of forms by health professionals, which 
results in the loss of valuable information for a more global 
understanding of ophidism as a public health problem1.

In addition, there is the possibility of unreported 
cases occurring in places farther from hospital care, 
especially in locations that are more difficult to reach, such 
as in the interior of the Amazon5,6.

In the Brazilian Amazon there are the largest number 
of reports of snakebite accidents per year1,7 and also the 
highest percentage of cases reported among children and 
adolescents between 10 and 19 years old, corresponding 
to 23.2% of victims8. The less time elapses between the 
snakebite accident and the onset of serotherapy, the less 
likely it is that complications and sequelae will develop, as 
well as the evolution to death4,9.

One of the biggest problems regarding snakebite 
accidents in the Amazon is the time elapsed between the 
bite and the medical care, mainly due to the geographical 
conditions present in the region4,10.

In the Western Amazon, the municipality of 
Cruzeiro do Sul, located in the state of Acre in the region of 
Alto Juruá, is characterized by a high incidence of cases of 
snakebite accidents. This frequency of snakebite accidents 
may be associated with the activities (extractivism, fishing, 
hunting, flour production) of people living in forest areas 
(national park, state forests, extractive reserves and 
indigenous lands) who are more exposed to snakebite 
accidents11.

 INTRODUCTION

The most common venomous snake responsible 
for most snakebite accidents in this region is Bothrops 
atrox, known regionally as surucucu, jararaca, boca-
podre ou surucucu-do-barranco11,12. Bothrops atrox is the 
most abundant venomous snake in the Amazon and this is 
largely due to its ease in adapting to altered environments 
(grasslands, crops and even urban areas) and feeding on 
various types of prey (rodents, amphibians), lizards, other 
snakes, birds, centipedes)13,14.

Epidemiological information on health problems 
is fundamental for the elaboration of proposals for 
educational actions, preventive measures and also can 
provide subsidies for planning in hospital management 
(eg, estimating the amount of serum ampoules needed 
throughout the year, availability of beds). 

Thus, this study aims to describe the clinical 
and epidemiological aspects of patients suffering from 
snakebites at a referral hospital in the Western Amazon 
region, Brazil.

 METHODS
This is a cross-sectional, retrospective and 

documentary study of quantitative approach, from 2015 to 
2016, conducted at the Juruá Regional Hospital, a reference 
in the emergency care of the city of Cruzeiro do Sul, Acre, 
Brazil, located in the northwest of Brazil and the region 
known as the Western Amazon15. 

Epidemiological data were obtained from SINAN 
records in the Epidemiological Surveillance Department of 
the Juruá Regional Hospital. The following variables were 
verified: month of occurrence, snake identification (type 
of accident), accident location (urban and rural), locality, 
municipality, victim data (age group, sex, anatomical 
region affected), symptoms and signs circumstances of the 
accident, time elapsed between accident and care, number 
of ampoules used, and type of serum. 

The morbidity coefficient (cases/100,000 
inhabitants) was calculated by dividing the number of 

Authors summary 

Why was this study done?
Snakebites throughout the Western Amazon is a major public health problem due to its high incidence, so it is necessary to know the 
main species that cause more accidents in each region. In the Amazon, among the predominant work activities, are extraction, fishing 
and hunting, thus making this population more vulnerable to the occurrence of this disease and leaving them exposed to irreversible 
injuries or even death. And one of the main difficulties for the urgency of care is the difficult access to the reference unit for this care 
because it is concentrated in the urban perimeter and the places of occurrence of these ophidian poisonings are in regions where the 
access is by river or road in precarious conditions, not allowing vehicle access in the rainy season.  

What did the researchers do and find?
In previous studies carried out in the state of Acre, many lachetic accidents were observed and the number of botropic accidents was 
underestimated. This fact does not corroborate with the report of the residents of this locality who affirm that the most common species 
is Surucucu or Jararaca being the main cause of botropic accidents. It was also demonstrated by this and other studies that the most 
common accident in this region is the botropic type and the number of lachetic and elapidic accidents are uncommon. This data is 
important so that a sufficient number of specific antivenom can be made available for each region, thus avoiding waste and lack of it.

What do these findings mean? 
This problem is of great importance to public health because it is a compulsory notification and requires the monitoring of epidemiological 
surveillance so that it can determine educational actions, guide the population about the occurrence and need for georeferencing of the 
places that present the highest occurrence and species that affect this population. Thus, it brings an alert for the implementation of a 
public policy for snakebites, favoring rapid care, reduction of underreporting and adequate distribution of antifidic serum according to 
the species affected in the region.
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people who suffered snakebite accidents by the number 
of inhabitants of the municipality during the study 
period16. Rainfall data were obtained from the Cruzeiro 
do Sul Meteorological Station of the National Institute of 
Meteorology (INMET). To verify a possible relationship 
between the number of monthly snakebite accidents with 
rainfall, the Spearman correlation test was used17.

The study complied with the ethical precepts 
involving research with human beings, obtaining approval 
from the Ethics Committee on Research with Human 
Beings of the Dr. Heitor Vieira Dourado Foundation for 
Tropical Medicine, under opinion No. 2.084.630.

 RESULTS
From 2015 to 2016, 248 patients who were victims 

of snakebite were treated, with an average of 124 annual 
cases and a morbidity coefficient of 76.71 cases per 
100,000 inhabitants for the Alto Juruá region. 

Most accidents occurred in males (78.3%) and 
aged between 21 and 60 years (57.2%). Children under 15 
accounted for 25% of victims. Regarding occupation, the 
majority (48%) of the accidents occurred in rural workers 
(Table 1).

Forty-eight cases (19.4%) were considered 
occupational accidents. The main anatomical region in 
which the bite occurred was the foot (56.4% of cases), 
followed by the leg (28%). The time elapsed between the 
accident and hospital care was mostly (68.1% of cases) 
in less than six hours. Of the records where the causative 
snake was filled (215 cases; 87%), most accidents were 
considered botropic (64.2%), followed by laquetic 
(32.5%), non-venomous snakes (2.8%) and a case of elapid 
poisoning (Table 2).

Variables n %
Sex
Male 194 78.3
Female 54 21.7

Age group
0 to 5 6 2.5
6 to 10 21 8.4
11 to 15 35 14.1
16 to 20 34 13.7
21 to 30 50 20.1
31 to 40 48 19.4
41 to 60 44 17.7
> 60 10 4.0

Occupation
Rural worker 59 48.0
Student 38 30.9
Others 26 21.1

Table 1: Patient profile of snakebite cases treated 
at the Juruá Regional Hospital from 2015 to 2016, 
Cruzeiro do Sul, Acre, Brazil. 

The municipality with the highest number of 
cases attended was Cruzeiro do Sul (159 cases), followed 
by Rodrigues Alves (32), Mâncio Lima (19), Marechal 
Thaumaturgo (12), Tarauacá (11), Guajará (AM – 9), Porto 
Walter (4), Feijó (1) e Atalaia do Norte (AM – 1) (Figure 
1). The municipalities of the state of Amazonas described 
here do not enter the study quantity, are only shown to have 
been referred for care at the Juruá Hospital in Cruzeiro do 
Sul - AC (Figure 1).

Source: Data of the research

Regarding the area of occurrence, the majority 
(85%) occurred in the rural area. Regarding the data in 
relation to the place where the accident occurred, in 148 
cases the information was obtained, and the accidents 
occurred mostly in trails, woods and meadows, according 
to Table 3.

Variables n %
Occupational acidentes
Yes 48 19,4
No 200 80,6

Time to hospital care
0 to 6 hours 156 68,1
6 to 12 hours 33 14,4
12 to 24 hours 18 7,8
> 24 hours 22 9,6

Anatomical region of the 
sting
Foot 137 56,4
Leg 68 28,0
Thigh 4 1,6
Trunk 2 0,8
Hand 23 9,4
Arm 7 2,9
Neck 2 0,8

Type of accident
Botropic 138 64,2
Laquetic 70 32,5
Elapidic 1 0,5
Not venomous 6 2,8

Classification of the 
accident
Light 78 32,1
Moderate 135 55,6
Severe 30 12,3

Table 2: Clinical characteristics of snakebite cases 
treated at the Juruá Regional Hospital from 2015 to 
2016, Cruzeiro do Sul, Acre, Brazil
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Figure 1: Number of cases of snakebite accidents and morbidity coefficient per 100,000 inhabitants by 
municipalities of the Alto Juruá region from 2015 to 2016, Cruzeiro do Sul, Acre, Brazil.
Table 3: Occurrence area at accident sites of snakebite cases treated at the Juruá Regional Hospital, from 
2015 to 2016, Cruzeiro do Sul, Acre, Brazil.

Variables n %
Occurence area
Rural 211 85.0
Urban 37 15.0

Place of accidents
Trails 34 13.7
Woods 25 10.1
Mowing 24 9.7
Igarapés/Igapós 22 8.9
Yard 20 8.1
Camp 11 4.4
Road 07 2.8
Flour house 05 2.0
Not informed 100 40.3
Source: Data of the research

There was a correlation between snakebite 
accidents and monthly rainfall (r=0.58444; p=0.00271; 
n=24) (Figure 2), and a larger number of cases (57.6%) 
were observed during the period of highest rainfall (1,854 
mm) between November and April and a smaller number 
of cases during the three driest months (June to August).

Of the six cases attributed to non-venomous snakes 
during 2016, four occurred in urban areas, where the 
symptoms presented were pain (100%), edema (83.3%) 
and bleeding (16.6%). Three patients reported the 
accident-causing snake as surucucu and two as jararaca, 
regional popular names given to Bothrops atrox, and one to 
papagaia (B. bilineatus) (Figure 3 and Board 1). 

The most frequent symptoms and signs in patients 
were pain (97.1%) and edema (92.7%), followed by 
hemorrhage (16.1%), vagal signs (8%), bruising (2.07%) 
and necrosis (1.6%) (Figure 4). 

The Blood Coagulation Test (CT) was performed in 
155 (62.5%) of the 248 patients, and the coagulation time 
changed in 57 (37.1%) of the cases. 

Figure 2: Rainfall distribution (columns) and snakebite accidents (line) seen at the Juruá Regional Hospital 
from 2015 to 2016, Cruzeiro do Sul, Acre, Brazil.
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Figure 3: Viperids that occur in Cruzeiro do Sul: a) Jararaca or Surucucu (Bothrops atrox); b) Jararaquinha-
-do-rabo-branco (B. atrox juvenile); c) Papagaia (Bothrops bilineatus); (d) Pico de jaca or surucucu-pico-de-
-jaca(Lachesis muta). Bernarde & Gomes11.

Snake's popular 
name

Possible species Environment Anatomically sting 
region

Symptoms / 
Signs

Jararaca Bothrops atrox Mowing Food Pain and edema
Jararaca Bothrops atrox Igarapé Leg Pain and edema
Jararaca Bothrops atrox Mowing Leg Pain, edema and 

hemorrhage
Surucucu Bothrops atrox Igarapé Leg Pain, edema and 

altered CT
Surucucu Bothrops atrox Road Foot Pain and edema
Papagaia Bothrops 

bilineatus
Woods Arm Pain, edema, 

flictena, bruise 
and hemorrhage.

Board 1: List of cases in which the causative snake was reported by the patient from 2015 to 2016, Cruzeiro 
do Sul, Acre, Brazil.

Figure 4: Signs and symptoms presented in the victims of snakebite accidents attended at the Juruá 
Regional Hospital from 2015 to 2016.
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As observed by Bernarde and Gomes11, the 

correlation between snakebite accidents and high rainfall 
is probably due to the greater activity of snakes in this 
period14,25 and also the flooding of rivers, which makes 
snakes look for drier areas on dry land, and certain 
agricultural and extractive practices at this time2,4,10, 
that increases the likelihood of encounter between these 
animals and people.

In a study by Roriz et al.26 in the state of Rondônia, 
also located in the western Amazon region, the results are 
close to the present study, showing mainly the causes of 
snakebite snakebite accidents, as well as the bites in rural 
areas during periods of high rainfall from November to 
April.

Bernarde & Gomes11 observed that the majority 
of accidents (51%) were mistakenly recorded as laquetic 
which results were overestimated, including records of 
crotalic accidents, and the responsible gender (Crotalus) 
does not occur in the state of Acre. 

In a recent study, the accidents recorded in the 
municipality of Tarauacá, composed by the majority 
(95.8%), followed by the laquetics (3.2%), were close to 
expected in the epidemiology of snakebite accidents in 
the state of Acre, where the Botropic envenoming is the 
most common, the laquetic is uncommon and the elapidic 
is rare27.

In this study, the majority of reported accidents 
were botropic (64.2%), while laquetic accounted for 
32.5% of cases. Bernarde12 and Bernarde et al.28 show the 
importance of differentiation between species, but this does 
not happen, as few patients take the snake to the hospital, 
or make a photographic record of this species.

However, 17 patients took the snakes that had bitten 
them, and it was found that seven of them belonged to the 
species Bothrops atrox and ten to Helicops angulatus. 
Several authors affirm the importance of victims taking or 
photographing the snake that causes the accident, since it 
facilitates the diagnosis and therapy to be used11,28-30. Five 
patients bitten in the lower limbs (feet and legs) reported 
that the responsible snake had been Jararaca or Surucucu, 
popular names attributed to Bothrops atrox, the main 
poisoning species in Acre and the Brazilian Amazon, as 
well as in other Amazonian countries. And a patient bitten 
on the arm reported that the snake had been the Papagaia, 
a popular name given to Bothrops bilineatus, a tree species 
that is often found in some forests in this region.

Pain and edema are commonly the most frequent 
symptoms in snakebite accidents in general31 and also in 
the Amazon2,4,32, as shown in the study.

The predominance of these two symptoms may 
be associated with a higher classification of mild and 
moderate cases, as in these cases the expected signs and 
symptoms vary from stinging pain, edema, fever, malaise 
or minor rash. The patient receiving the anti-drug should 
undergo constant blood tests, as poison reactions can lead 
to multiple organ failure, even if they show few signs and 
symptoms33-35.

In more severe cases, the snakebite can lead to visual 
problems, major bleeding, intravascular coagulation, renal 
dysfunction, and various complications, depending on the 
species and location of the bite, and may lead to death if the 

In two patients (0.8%) there were complications 
of renal failure and in other five (2%), compartment 
syndrome, requiring fasciotomy. Secondary infection was 
reported for one patient (0.4%). 

Seven of these eight patients who had complications 
were seen 24 hours after poisoning. One elderly patient 
treated four days after the accident died (0.4% lethality). 

Patients with ophidian accidents remained in the 
hospital for 1 to 15 days, with an average of 4.5 days per 
patient.

 DISCUSSION
The annual average of accidents treated at the Juruá 

Regional Hospital between 2015 and 2016 was higher than 
that reported by Bernarde and Gomes11 during the period 
from August 2007 to July 2009 at the same location. The 
morbidity coefficient of snakebite accidents recorded 
in this study for the Upper Juruá region was also higher 
than the period studied by Bernarde and Gomes11 (67.01 
cases per 100,000 inhabitants/year) and for the state of 
Amazonas (52 8 cases per 100,000 inhabitants/year), 
where in some municipalities they exceed more than 150 
cases per 100,000 inhabitants per year4.

The data evidenced in the study corroborate with 
the results of several studies found in the literature in 
countries such as Morocco, India and Kenya where they 
show the frequency of men, rural workers and young age 
group with an average age of 26 years18-20.

However, in a study conducted in the United States 
by Spyres et al.21, most accidents affected landscapers 
and mainly upper limb bites, differing from the reality of 
other regions of the world, such as Latin America and Asia, 
which are predominant of snakebite accidents on farmers 
who were bitten in the lower limbs22.

In other studies conducted in the Amazon2,4,23, most 
snakebite accidents also occurred in rural areas with adult 
male individuals and rural workers, biting in the lower 
limbs. 

These findings can be explained by the exposure 
that the male and rural public presents more outdoor work 
activities, as well as agricultural work, especially in the 
Brazilian Amazon region, which has much agricultural 
work due to its immense forestry19.

Although there was a high number in farmers, it is 
worth mentioning the high percentage of accidents with 
students. Moreno et al.2 identified some vulnerability to 
snakebite accidents in this group, as many in rural areas 
travel long distances between their homes and schools, 
passing through areas that have snakes, such as trails, 
woods and streams. 

Most of the occurrence of bites occurred in rural 
areas, with locations distributed in trails, woods and 
meadows, a result that is also widely highlighted and 
discussed in research20,24, especially in periods with high 
monthly rainfall.

The variety of places where the accidents occurred 
(woods, meadows, aquatic environments and backyards) 
denotes the diversity of habitats in which the main 
poisonous snake in the region occurs, the Bothrops atrox, 
which is the most abundant of venom, being present in 
forests, rural areas and even in urban areas11,25.
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dose of antifidic is not sufficient to combat the reaction31. 
In the study, the evolution of cases to necrosis, death, renal 
failure and compartment syndrome and altered coagulation 
time were few, however, observed in some studies in the 
Amazon region in Brazil, as well as in countries such as 
Colombia and Ecuador2,4,29,30,32. The Brazilian Ministry of 
Health recommends blood coagulation tests to aid diagnosis 
confirming snake envenoming and also to evaluate the 
success of venom neutralization by serotherapy1.

Also noteworthy is the time of treatment of the bite 
to the hospital, where patients who presented complications 
and death, the predominant majority were seen 24 hours 
after envenoming, showing that late care is a factor 
associated with the onset of complications and death9,23,36.

The study by Mitra et al.37 conducted in rural 
northern India reinforces this hypothesis, where it was 
found that mortality was significantly lower among those 
who were seen within five hours after the bite.

Although the average number of cases attended in 
less than six hours was similar to other studies conducted 
in the Amazon region2,26,36, there is a great divergence 
with the southern and southeastern regions of the country, 
where respectively 88% and 94% of the victims can be met 
in less than six hours. This fact may be associated with the 
urbanization of regions, where access to health services in 
the above regions is easier3,6,38,39.

In addition, the delay in care in the Brazilian Amazon 
region is the distance from victims to hospital care, which 
usually depend on river or dirt roads in conditions of great 
difficulty2,23,26,36.

The study has limitations mainly in case reporting, 

which is still impaired due to the difficulties of access of 
the population to health services that are usually located in 
urban areas. Although the research was conducted in the 
hospital’s own surveillance sector, the poor availability 
of data and records precludes further analysis that allows 
for greater understanding of the site, species of snake and 
other factors that may be determinant.

It was presented a constant increase in the cases, 
which generated a worrying point of reflection, which 
may be associated with two factors, where one turns 
to the improvement in the displacement of victims 
(improvements in the extension roads and implementation 
of SAMU speedboat) facilitating plus transport and 
telephone coverage improving communication, or failure 
of public health policies to provide better conditions and 
guidance to the population.
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Resumo

Introdução: Os acidentes ofídicos são um problema de saúde pública e são considerados emergências 
clínicas, motivo este que torna os estudos em regiões de grande incidência muito importantes. 

Objetivo: Descrever os aspectos clínicos e epidemiológicos de pacientes vítimas de acidentes ofídicos em 
uma região da Amazônia Ocidental, Brasil. 

Método: Trata-se de um transversal, retrospectivo e documental de abordagem quantitativa, no período 
de 2015 a 2016, realizado no Hospital Regional do Juruá, localizado na cidade de Cruzeiro do Sul, Acre, 
Brasil. Os dados epidemiológicos foram obtidos a partir das fichas do Sistema de Informação de Agravos 
de Notificação (SINAN), no Setor de Vigilância Epidemiológica do hospital. Foram verificadas as seguintes 
variáveis: mês de ocorrência, identificação da serpente (tipo de acidente), local do acidente (zona urbana 
e rural), localidade, município, dados da vítima (faixa etária, sexo, região anatômica atingida), sintomas 
e sinais apresentados, circunstâncias do acidente, tempo decorrido entre o acidente e o atendimento, a 
quantidade de ampolas utilizadas e o tipo de soro no tratamento das vítimas. 

Resultados: Foram atendidos em média 124 casos de acidentes ofídicos por ano (76,71 casos por 100.000 
habitantes/ano), sendo a maioria acidentes botrópicos e os pacientes constituídos por indivíduos adultos 
do sexo masculino e trabalhadores rurais, picados nos membros inferiores. Mais de 30% dos casos foram 
atendidos seis horas após o envenenamento e o atendimento após 24 horas é um fator de risco para 
complicações, uma vez que sete dos oito pacientes que apresentaram complicações foram atendidos depois 
de um dia do acidente. 

Conclusão: Apresentou um crescente constante nos casos, o que gerou um ponto de reflexão preocupante, 
que pode estar associado a dois fatores, onde um volta-se para a melhora no deslocamento das vítimas 
(melhorias nas estradas dos ramais e implantação de lancha do SAMU) facilitando mais o transporte e na 
cobertura de telefonia melhorando a comunicação, ou a falha das políticas de saúde pública na oferta de 
melhores condições e orientações para a população.
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