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ABSTRACT
Objective: To understand the epidemiological and clinical profile of snakebite victims in 
a public teaching hospital. Method: Exploratory, descriptive, cross-sectional study with 
a quantitative approach conducted in a public hospital in the Triângulo Sul region of 
Minas Gerais state, Brazil. The data were collected from medical records and compulsory 
case report forms of patients admitted in the Emergency Service from June 2018 to May 
2019. The data were descriptively analyzed and presented in tables. Results: The 137 
patients were predominantly male (74.5%), rural workers (33.4%), in their working age 
(mean of 43.49 years), and in rural areas (87.6%). Bothrops was the most common genus 
(70.8%), and most occurrences were classified as mild (53.3%). The most performed 
treatment was snake antivenom administration (73%). Conclusion: Snakebite victims 
were mostly men in their working age and rural workers. Bothrops bites and mild 
occurrences were prevalent. Most treatments employed the appropriate snake antivenom. 
These occurred mostly in rural areas. The prevalent bitten body parts were feet, legs, and 
hands. Care was provided in less than six hours.

DESCRIPTORS
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INTRODUCTION
Snakebites or envenomation by snakes are of crucial 

importance in Brazil and worldwide. These have been rein-
cluded in the list of neglected tropical diseases by the World 
Health Organization (WHO) in 2017(1).

Bites by venomous snakes are a major public health prob-
lem in tropical and subtropical countries(2-4). Brazil pres-
ents the highest annual rates of accidents involving such 
snakes(3,5-6). Snakebites have impacts on the economy and 
society due to morbidities and mortalities such as increased 
amputation rate and other sequels of such envenomation(7).

A venomous animal is defined as having venom and a 
structure for inoculation, which, in venomous snakes, are named 
fangs. Snakes have four types of dentition and are thus classified 
as aglyphous, opisthoglyphous, proteroglyphous, or solenogly-
phous. Only proteroglyphous and solenoglyphous have fangs 
with its venom channel connected to the venom glands(8-9). The 
characteristics of venomous snakes, except for coral snakes, 
are possessing pit organ, triangular head with small scales, 
slit pupil, solenoglyphous and proteroglyphous dentitions. 
The main snakes related to accidents with humans in Brazil 
are part of two families: Viperidae, represented mainly by the 
genera Bothrops (jararaca, neuwiedi), Crotalus (rattlesnake) and 
Lachesis (Lachesis muta), and Elapidae, represented by the 
genus Micrurus (coral snake). The venom of venomous Bothrops 
have three actions: proteolytic, coagulating, and hemorrhagic. 
Crotalus venom has neurotoxic, myotoxic, and coagulating 
actions. Lachesis venom presents proteolytic, hemorrhagic, 
coagulating, and neurotoxic actions. As for the Elapidae, their 
venom has neurotoxic and myotoxic action(10-12).

The treatment of venomous snakebite is performed with 
intravenous administration of snake antivenom and is not 
performed through any other route due to their lower efficacy 
and the need for rapid action of the snake antivenom(13-15). 
Due identification of the snake provides a better management 
of care and the administration of an appropriate serum(16).

Diverse factors interfere with the severity of snakebites, 
which may be related to the snake, to the time elapsed since 
the snakebite, to the patient, and to medical care. Treatment 
of Attacks by Venomous Animals in Brazil is classified 
and recommended according to the severity of the attack. 
Serotherapy for Bothrops bites classified as mild includes 2 to 
4 ampules; moderate, 4 to 8 ampules; and severe, 12 ampules. 
In case of Crotalus bite, 5 ampules should be administered 
mild cases; moderate, 10 ampules; and severe, 20 ampules. For 
Lachesis bites, 10 to 20 ampules are recommended, whereas 
Elapid bites require that 10 ampules be administered(17). 
When victims of mild and moderate snakebites receive care 
within six hours from the snakebite, their prognosis is usually 
favorable. However, patients who were bitten in the lower 
limb, if submitted to tourniquet and cared for after 6 hours 
from the snakebite, or if snake antivenom is administered 
incorrectly, the prognosis is less favorable and may progress to 
death. The application of substances such as tobacco, alcohol, 
coffee, manure, and others, is not recommended, which is also 
true of cutting and sucking, as these favor the development 
of local infections(18).

The notification of snakebites is compulsory in Brazil(19). 
This is an important public health problem in tropical and 
subtropical countries, leading to deaths and disabilities, par-
ticularly in South America. Regional analyses of snakebites 
provide an important contribution to understanding their 
distribution in Brazil(20-21).

In Brazil, 28,601 snakebites were notified in 2017, 105 of 
which progressed to death. In the state of São Paulo, there 
were 2,218 cases in 2017, with 7 cases resulting in death; in 
the state of Amazonas, 1,594 cases and 8 deaths occurred; in 
the state of Bahia, 2,626 cases and 16 deaths; in the state of 
Pará, 4,832 snakebites and 13 cases of progression to death; 
in the state of Minas Gerais, there were 3,337 notifications 
of snakebite, 6 of which progressed to death; and in the 
health macro-region of Triângulo Sul, in the state of Minas 
Gerais, there were 171 snakebites and 1 death related to the 
notified case(22).

Studies on venomous snakebites are also crucial to iden-
tify the most frequent types and the most affected groups to 
develop strategies for the distribution of specific antivenoms, 
in addition to helping in methods for snakebite prevention 
and guaranteeing better conditions of service and treatment 
for the victims(20). Considering the scarcity of studies on 
snakebite in Brazil and other countries(5,23), this study sought 
to understand the epidemiological and clinical profile of 
snakebite victims in a public teaching hospital.

METHOD

Design of study

This is a cross-sectional, retrospective study with a quan-
titative approach.

Population

This study’s population was composed of patients who 
were victims of snakebite from June 2018 to May 2019 and 
admitted to a public teaching hospital in the Triângulo Sul 
region of the Brazilian state of Minas Gerais (MG). This 
hospital meets demands of 27 municipalities which con-
stitute this macro-region and is the only one to offer high-
complexity care, providing services exclusively through the 
Unified Health System (Sistema Único de Saúde – SUS) and 
also receiving patients from other regions of MG and vari-
ous Brazilian states. Such institution responds for 73% of 
all moderate and high complexity care of the macro-region 
and 100% of high complexity in this area, except for cancer 
treatment, being the only hospital in the macro-region to 
offer serum treatment to patients attacked by venomous 
animals, including snake antivenom. Out of 302 active beds, 
20 are in the pediatric ICU, 10 in the adult UCI, and 10 
in the coronary ICU; there are also 14 surgery rooms and 
Emergency Service with 32 beds.

Sample

The sample was composed of all patients who were vic-
tims of snakebite in the studied period.
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Selection criteria

The enrollment criteria were patients who were victims 
of snakebite from June 2018 to May 2019.

Data collection

The data were collected by a nurse through physical medi-
cal records of the patients and notification forms. Each medi-
cal record and notification form was carefully analyzed by 
observing the data and verifying information veracity. For 
each item analyzed in the notification form, a new verifica-
tion was made in the patient’s physical medical record, doubly 
confirming the information. A semi-structured script was 
employed to guide the data collection. It was created by the 
authors and included sociodemographic, clinical, event-
related, and care-related variables; the script demanded infor-
mation such as socioeconomic data, month of the accident, 
type of snake, bitten site, snakebite classification, number of 
administered ampules, local and systemic manifestations and 
complications, work-related snakebite, and case progression. 
The data collection period was 45 days.

Data treatment and analysis

The data analysis was conducted in the program Statistical 
Package for the Social Sciences (SPSS) for Windows XP®. 
Simple descriptive analysis was used to present the categori-
cal variables, with the elaboration of tables with absolute 
frequency and percentages. For the quantitative variables, 
the central tendency values were calculated. Spearman test 
was applied to verify the correlation between the severity 
of the snakebite and the number of administered ampules.

Ethical aspects

The project was approved by the Human Research Ethics 
Committee of Teaching Hospital of Universidade Federal do 
Triângulo Mineiro (CEP/HC-UFTM) in 2019 in protocol 
n. 3634273, in accordance with Resolution n. 466/12 by the 
National Health Council. During the research, participant 
confidentiality and anonymity were maintained.

RESULTS
The snakebite victims totaled 137 people. Concerning 

their education, most had not completed primary education, 
amounting to 50 people (36.5%), followed by those who 
had completed secondary education, 36 people (26.3%), and 
unreported, 30 people (21.9%). Regarding skin color, most 
were brown, a total of 83 (60.3%), followed by 45 (32.8%) 
white persons (Table 1).

The patients receiving care in the study hospital are 
from the macro-region of Triângulo Sul, in the state of 
Minas Gerais. This macro-region includes the following 
municipalities: Água Comprida, Araxá, Campo Florido, 
Campos Altos, Carneirinho, Comendador Gomes, 
Conceição das Alagoas, Conquista, Delta, Fronteira, Frutal, 
Ibiá, Itapagipe, Iturama, Limeira do Oeste, Pedrinópolis, 
Perdizes, Pirajuba, Planura, Pratinha, Sacramento, Santa 
Juliana, São Francisco de Sales, Tapira, Uberaba, União 
de Minas, and Veríssimo. Most of the patients suffering 

with snakebite originated from municipalities composing 
the macro-region of Triângulo Sul, amounting to 104 
(75.9%), except for Uberaba, which is a reference center for 
the treatment of snakebite and had a total of 33 (24.1%) 
snakebite victims in the study period.

Table 1 – Sociodemographic profile of snakebite victims receiving 

care in a public teaching hospital – Uberaba, MG, Brazil, 2019.

Gender N %

Male 102 74.5

Female 35 25.5

Minimum age Maximum age Mean Standard deviation

3 years 86 years 43.49 18.31

Origin

N %

Municipality 
of Uberaba 33 24.1

Other 
municipalities 104 75.9

Total 137 100.0

Employment status

N %

Unreported 48 35.0

Rural workers 46 33.4

Other 
professions 17 12.2

Housewife 11 8.0

Retired 09 6.6

Student 06 4.4

Total 137 100

The months with the highest number of snakebite cases 
were April, with 19 cases (13.9%); October, 17 cases (12.4%); 
and May, 16 cases (11.7%). The weather in such months is dry 
in the studied region. However, high percentages of snakebite 
were observed in March, with 15 cases (10.9%); November, 
14 cases (10.2%); and January, 13 cases (9.5%). Such months 
are related to the rain period which is characteristic of the 
Southeast region.

Most accidents, 120 (87.6%), took place in rural areas. In 
urban areas, there were only 17 (12.4%). The most common 
snake genera involved in snakebites were Bothrops and Crotalus, 
which, when summed, amounted to 91.2% (Table 2).

Table 2 – Snake genera involved in snakebites – Uberaba, MG, 

Brazil, 2019.

Snake genera N %

Bothrops 97 70.8

Crotalus 28 20.4

Micrurus 1 0.7

Unreported 11 8.0

Total 137 100.0
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As for the classification of these snakebites, most, 73 
(53.3%), were mild, followed by 44 (32.1%) moderate cases, 
and 20 (14.6%) severe cases. The most affected body parts 
were the lower limbs, followed by the upper limbs. The leg, 
with 49 (35.8%) cases; foot, 47 (34.3%) cases; and hand, 34 
(24.8%) cases, stand out.

Regarding time between accident and start of treatment, 
an interval of one to four hours was observed in 97 occur-
rences (70.8%) and five to ten hours in 33 (24.1%). Therefore, 
most received care within 10 hours (Table 3).

Table 3 – Time between snakebite and care – Uberaba, MG, Bra-
zil, 2019.

Time N %

1h to 4h 97 70.8

5h to 10h 33 24.1

12h to 24h 5 3.6

Over 24h 2 1.5

Total 137 100.0

Most snakebite victims, 100 (73%), received snake anti-
venom, whereas 37 (27%) did not receive it (Table 4).

Table 4 – Number of ampules administered in care of snakebite 
victims – Uberaba, MG, Brazil, 2019.

Number of Ampules N %

None 37 27.0

3 to 5 ampules 39 28.5

6 to 10 ampules 42 30.7

12 to 30 ampules 19 13.9

Total 137 100.0

Among local and systemic manifestations, pain was pres-
ent in 132 (96.4%) cases, most of them; edema was present 
in 89 (65%); and altered coagulation in 76 (55.5%). As for 
the local and systemic complications, the most prevalent ones 
were secondary infection, in 45 (32.8%) cases, and kidney 
failure, in 10 (7.3%) (Table 5).

Table 5 – Local and systemic manifestations and complications 
identified in snakebite victims – Uberaba, MG, Brazil, 2019.

Local manifestation N %

Pain 132 96.4

Edema 89 65.0

Ecchymosis 13 9.5

Erythema 5 3.6

Others 46 33.6

Systemic manifestation N %

Altered coagulation 76 55.5

Vagal 29 21.2

Neuroparalytic 27 19.7

Kidney 8 5.8

Hemorrhagic 7 5.1

Myolytic 7 5.1

Others 13 9.5

Local complication N %

Secondary infection 45 32.8

Compartment syndrome 6 4.4

Extensive necrosis 1 0.7

Systemic complication N %

Kidney failure 10 7.3

Respiratory insufficiency 4 2.9

Shock 1 0.7

Most snakebites were not work-related and progressed 
with referral to other services, i.e., outpatient network and 
the basic health units of SUS; therefore, only one death by 
snakebite was registered.

Concerning classification by snakebite severity and the 
number of administered ampules, Spearman correlation test 
was significant (p < 0.01; Spearman 0.874).

DISCUSSION
In this study, most snakebite victims were male and 

were in their working age, corroborating other similar 
studies(16,24-26).

Most had not finished primary education, followed by 
complete secondary education, and unreported, which is 
related to the profession of study participants, who were to 
a great extent (33.4%) rural workers, including mid-level 
workers in farms and manual workers. Considering the high 
number of unreported professions and education, the impor-
tance of filling all fields of the notification forms appropri-
ately is emphasized; this corroborates findings of a qualitative 
study in Paraíba and of an exploratory and descriptive study 
in the state of Goiás, in which most snakebites affected rural 
workers(23-24).

The study region has a tropical climate, with seasonal-
ity and summer between October and March, with more 
abundant rains and higher temperatures; however, rain can 
be observed by the second half of September due to the 
decline of the dry season and winter characterized by lower 
temperatures and a dry weather(27). The months with the 
highest number of snakebites were April, October, and May, 
which present dry weather in the studied region. However, 
high percentages of snakebites were observed in March, 
November, and January. These are related to the rain period 
which is characteristic of Southeast Brazil. In similar studies, 
the months with most snakebites coincided with the start 
and the end of rain periods. Recognizing periods with the 
highest occurrence of snakebites is important to prepare 
services to a higher demand of care and request appropriate 
amounts of snake antivenom, as well as establishing strategies 
for snakebite prevention, such as educating farm workers, 
reinforcing the need for using personal protective equipment, 
and educating the general population not to store garbage at 
home, as this is attractive for rodents, which are attractive to 
snakes searching for food, as shown by other studies(5-6,24,27-28).

As for the care of snakebite victims, most were verified to 
come from neighboring municipalities which compose the continue...

...continuation
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macro-region of Triângulo Sul (except for Uberaba). More 
intense rural activity is observed in these municipalities, and 
snakebites have occurred mostly in rural areas, which cor-
roborates findings of a descriptive, quantitative, retrospective 
study conducted in the municipality of Teresópolis, Rio de 
Janeiro, with 121 cases of snakebite(21).

The genera Bothrops is the most often involved in snake-
bites in Brazil, which is also shown in this study, as well as 
in findings of a descriptive, quantitative, and cross-sectional 
study with 91 cases occurred in Rondônia(16). The snakes of 
the genera Bothrops are characterized by their capacity to 
adapt to different environments and they may thus be found 
in diverse areas in Brazil(26). The most commonly bitten parts 
were legs, feet, and hands; most snakebites were mild, cor-
roborating findings of similar studies(6,16,21,24,29).

Snakebite victims generally seek rapid medical care, 
according to findings of a descriptive, cross-sectional study 
conducted in a municipality of Paraíba, with 3,033 cases(20). 
Most study participants received care less than 6 hours 
from the snakebite. The importance of the variable time in 
snakebites is emphasized, since the longer patients wait for 
appropriate care, the higher is the correlation with local and 
systemic complications.

In this study, most participants have received treatment 
with intravenous snake antivenom; antibothropic antivenom 
was the most administered, which corroborates findings of a 
care report, a descriptive, quantitative, cross-sectional study, 
and a descriptive, quantitative, and retrospective study(15-16,21). 
Most victims received 6 to 10 ampules followed by 3 to 5 
ampules and 12 to 30 ampules, which is equivalent to the 
recommended amount, respectively, for moderate, mild, and 
severe cases(17).

The local and systemic manifestations were pain, edema, 
altered coagulation, and neuroparalytic and vagal complica-
tions, which corresponds to findings of a retrospective and a 
cross-sectional study(29-30). The local and systemic complica-
tions were observed to be secondary infection, compartment 
syndrome, and kidney failure, which were also found in a 
retrospective study in a metropolitan region in Northeast 
Brazil, in which 1,063 cases of snakebite were analyzed(29).

The snakebite victims were mostly not performing profes-
sional activities during the occurrence. In a descriptive study 
with 641 patients, a major part of snakebites was observed 
to be work-related(24).

In clinical progression, patients were mostly referred to 
some other health service, such as basic health units and out-
patient network of SUS for treatment or follow-up, with sub-
sequent cure. Only one death was found in the study period, 

which suggests the correct treatment of these patients. In a 
qualitative, descriptive, and retrospective study conducted 
in the municipality of Teresópolis with 121 patients, most 
snakebite victims were observed to have been cured(21).

The correlation between the variables severity and num-
ber of ampules, as per Spearman test, was significant, which 
showed an appropriate management in the treatment of 
snakebites in the study hospital, since, the higher its sever-
ity, the more due snake antivenom ampules were received 
by the patients, corroborating findings of a descriptive, 
quanti-qualitative, cross-sectional, and retrospective field 
study with 91 patients(16). In a retrospective study with 195 
patients, cases of under- and overdosing have been observed 
for serum administration(5).

As a limitation, this study has found flaws in the process 
of filling some case notification forms, which emphasizes the 
epidemiological importance of filling these forms appropri-
ately. This limitation was overcome by jointly analyzing each 
patient’s medical records, since some information which 
was absent from the files were found in the medical records. 
However, sociodemographic information was lost with the 
incorrect filling of the notification forms. The scarcity of stud-
ies on snakebite in Brazil and other countries is considered a 
limitation. This study has thus contributed to the appropriate 
planning of health policies for providing care to snakebite 
victims, as well as strategic measures for its prevention.

CONCLUSION
Snakebites affected mostly men in their working age 

and rural workers. Accidents with the genus Bothrops and 
classified as mild were prevalent. These were mostly treated 
with appropriate snake antivenom. The most common setting 
was the rural area. The most prevalent bitten body areas were 
feet, leg, and hand. Services were provided in less than six 
hours. The most relevant local and systemic manifestations 
were pain, edema, altered coagulation, vagal and neuropa-
ralytic, whereas the complications were secondary infection, 
compartment syndrome, and kidney failure.

In the victims’ clinical progression, a high number of refer-
rals to other services was observed, and there was only one death 
by this aggravation in the period. According to the statistical 
analysis, there was a correlation between severity and the num-
ber of ampules, since the more severe the snakebite, the more 
due snake antivenom ampules were received by the patients.

RESUMO
Objetivo: Conhecer o perfil epidemiológico e clínico das vítimas de acidente ofídico em um hospital público de ensino. Método: 
Estudo exploratório, descritivo, transversal, de abordagem metodológica quantitativa, realizado em um hospital público do Triângulo 
Sul de Minas Gerais. A coleta de dados foi realizada em prontuários e fichas de notificação compulsória de pacientes admitidos no 
Pronto Socorro de junho de 2018 a maio de 2019. Os dados foram analisados descritivamente e apresentados em forma de tabelas. 
Resultados: De um total de 137 pacientes, foram predominantes o sexo masculino (74,5%), trabalhadores rurais (33,4%), indivíduos em 
idade produtiva (média de 43,49 anos) e zona de ocorrência rural (87,6%). O gênero mais envolvido nos acidentes foi o Bothrops (70,8%) 
e a classificação da maioria foi leve (53,3%). O tratamento mais realizado foi a administração do soro antiofídico (73%). Conclusão: Os 
acidentes ofídicos aconteceram majoritariamente em homens em idade produtiva e trabalhadores rurais. Prevaleceram os acidentes pelo 
gênero Bothrops e classificados como leves. A maioria dos tratamentos utilizou soro antiofídico adequado. A zona de maior ocorrência 
foi a rural. As áreas corporais prevalentes de mordedura foram pé, perna e mão e os atendimentos foram realizados em menos de 6 horas.
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DESCRITORES
Perfil de Saúde; Mordeduras de Serpentes; Venenos de Serpentes; Serviços Médicos de Emergência; Enfermagem em Emergência.

RESUMEN
Objetivo: Conocer el perfil epidemiológico y clínico de las víctimas de accidentes ofídicos en un hospital público docente. Método: 
Estudio exploratorio, descriptivo, transversal, con enfoque metodológico cuantitativo, realizado en un hospital público de la región 
del Triângulo Sul del estado de Minas Gerais, Brasil. Los datos se recogieron de las historias clínicas y formularios de notificación 
obligatoria de los pacientes ingresados en los Servicios de Urgencia desde junio de 2018 hasta mayo de 2019. Los datos se analizaron 
de forma descriptiva y se presentaron en forma de tablas. Resultados: De un total de 137 pacientes, predominaron el sexo masculino 
(74,5%), los trabajadores rurales (33,4%), los individuos en edad productiva (media de 43,49 años) y la zona de ocurrencia rural (87,6%). 
El género más implicado en los accidentes fue el Bothrops (70,8%) y la clasificación de la mayoría fue leve (53,3%). El tratamiento más 
común fue la administración del suero antiofídico (73%). Conclusión: Los accidentes ofídicos se produjeron sobre todo en hombres 
en edad productiva y en trabajadores rurales. Prevalecieron los accidentes por el género Bothrops y los que se clasifican como leves. La 
mayoría de los tratamientos utilizaron el antiofídico adecuado. La zona más común de ocurrencia fue la rural. Las zonas corporales más 
afectadas por las mordeduras fueron los pies, las piernas y las manos, y los tratamientos se realizaron en menos de 6 horas.

DESCRIPTORES
Perfil de Salud; Mordeduras de Serpientes; Venenos de Serpientes; Servicios Médicos de Urgencia; Enfermería de Urgencia.
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