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ABSTRACT

Background and objectives: despite advances in health care, accidents involving venomous animals are still
a major public health problem in Brazil. Between 2015 and 2016, the Southeast region had the highest number of
notifications, and Minas Gerais was the state with more occurrences. The objective of this study was to describe the
epidemiological characteristics of accidents by venomous animal notified between 2008 and 2017 in the municipality
of Patrocinio, Minas Gerais. Methods: this is a retrospective descriptive study conducted by analyzing the information
from reporting forms of the Notifiable Diseases Information System for victims of accidents with venomous animals
occurred during the years 2008 to 2017 in Patrocinio. Results: in total, 1084 cases were recorded, mostly caused by
scorpions (47.23%), followed by snakes (17.07%), spiders (15.31%) and bees (11.07%). There was a predominance of
male victims (63.10%), aged between 20-39 years (32.56%). Most accidents were classified as mild (89.11%) and the
cure occurred in 98.80% of cases; one evolved to death. Conclusion: although accidents with venomous animals do
not have high mortality rates in the municipality studied, the incidence of this health problem has increased in recent
years. In addition, this updated epidemiological information may contribute to public policy actions and inform the
local population about imminent risks.

Descriptors: Araneism. Scorpionism. Snake bites. Ophidism. Scorpion stings.

RESUMO

Justificativa e objetivos: apesar dos avancos na area assistencial, os acidentes por animais peconhentos ainda
sdo um importante problema de salide publica no Brasil. Entre os anos de 2015 e 2016, a regido Sudeste apresentou
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EPIDEMIOLOGICAL PROFILE OF ACCIDENTS CAUSED BY VENOMOUS ANIMALS IN THE MUNICIPALITY OF PATROCINIO, MINAS GERAIS: PORTRAIT OF A DECADE
Isadora Caixeta da Silveira Ferreira, Guilherme Henrique Borges.

o maior numero de notificagdes, e Minas Gerais foi o estado com mais ocorréncias. O objetivo deste estudo foi
descrever as caracteristicas epidemioldgicas dos acidentes por animais peconhentos notificados entre 2008 e 2017
no municipio de Patrocinio, Minas Gerais. Métodos: estudo descritivo retrospectivo realizado por meio da analise
das informacdes das fichas de notificagcdo do Sistema de Informacdo de Agravos de Notificacdo (SINAN) de vitimas
de acidentes por animais peconhentos ocorridos durante os anos de 2008 a 2017 em Patrocinio. Resultados: foram
registrados 1.084 casos, a maioria ocasionada por escorpides (47,23%), seguida por serpentes (17,07%), aranhas
(15,31%) e abelhas (11,07%). Sobre as vitimas, constatou-se o predominio de homens (63,10%) na faixa etaria entre
20 a 39 anos (32,56%). A maior parte dos acidentes foi classificada como leve (89,11%) e a cura ocorreu em 98,80%
dos casos; um evoluiu para 6bito. Conclusao: embora os acidentes por animais peconhentos ndo apresentem altas
taxas de letalidade no municipio estudado, a incidéncia desse agravo de salde tem aumentado nos Ultimos anos.
Além disso, informacées epidemioldgicas atualizadas podem contribuir com acdes de politicas publicas e informar a
populacdo local sobre os riscos iminentes.
Descritores: Araneismo. Escorpionismo. Mordeduras de serpentes. Ofidismo. Picadas de escorpido.

RESUMEN

Justificacion y objetivos: a pesar de los avances en salud, los accidentes de animales venenosos siguen siendo
un importante problema de salud publica en Brasil. Entre 2015 y 2016, la region sudeste tuvo el mayor numero de
notificaciones y Minas Gerais fue el estado con més casos. El objetivo de este estudio fue describir las caracteristicas
epidemioldgicas de los accidentes por animales venenosos notificados entre 2008 y 2017 en el municipio de Patroci-
nio, Minas Gerais. Métodos: estudio descriptivo retrospectivo llevado a cabo mediante el analisis de la informacion
de los formularios de notificacion del Sistema de Informacion de Enfermedades Notificables de victimas de accidentes
con animales venenosos que ocurrieron durante los afios 2008 a 2017 en Patrocinio. Resultados: se registraron
1084 casos, en su mayoria causados por escorpiones (47.23%), seguidos de serpientes (17.07%), arafias (15.31%) y
abejas (11.07%). Predominaron las victimas del sexo masculino (63,10%), con edades entre 20 y 39 afios (32,56%). La
mayoria de los accidentes se clasificaron como leves (89,11%) y la curacién se produjo en el 98,80% de los casos; uno
evoluciond hasta la muerte. Conclusiones: aunque los accidentes con animales venenosos no tienen altas tasas de
mortalidad en el municipio estudiado, la incidencia de este problema de salud ha aumentado en los Ultimos afos.
Ademas, esta informacion epidemioldgica actualizada puede contribuir a las acciones de politica publica e informar a
la poblacién local sobre los riesgos inminentes.

Descriptores: Araneismo. Escorpionismo. Picaduras de serpiente. Ofidismo. Picaduras de escorpion.

INTRODUCTION

Although accidents involving venomous animals
still are a neglected public health problem, they have
high morbidity and low lethality. The main contributing
factors to the increase in this health problem are Brazil's
vast biodiversity, the growing urban mobility and chan-
ges in life habits that are causing people to have greater
contact with nature.!

Regarding the presence of a device for inoculating
poison, animals are classified into two groups: poiso-
nous and venomous. Poisonous animals do not have a
device for inoculating poison, while venomous animals
have venom-producing glands interconnected through
structures such as prey, goads, chelicerae, stingers,

in Brazil, 57,933 accidents were recorded in 2011. Despite
the wide variety of scorpion species, only a few are of
medical importance in the country, (eg, Tityus serrulatus,
T. bahiensis, T. stigmurus, and T. obscurus), and the yellow
scorpion, T. serrulatus, is the most lethal .34

The spider is another type of arachnid of great
medical importance that inoculates its poison through
chelicerae and paralyzes and kills its prey. Although
four genera can cause accidents in humans, in Brazil,
only three are associated with accidents, namely the
Phoneutria (spider-spider), Loxosceles (brown spider), and
Latrodectus (black widow). The genus Loxosceles has the
highest rate of accidents and lethality. In 2015, 25,786.4
spider accidents were reported in Brazil.3*

Snakes also cause many poisonings, even though

among others, where the venom passes actively and is
released. In Brazil, the main venomous animals that cause
accidents are scorpions, spiders, and snakes.!?
Accidents with scorpions are the most prevalent.
Although scorpions have a low lethality in adults, vulne-
rable populations such as children and the elderly have
a higher risk of death. Worldwide, more than one million
cases of scorpion poisoning are reported annually, and

not all snakes are venomous. There are non-venomous
snakes that also cause accidents. Venomous snakes
present forward-positioned fangs, where the poison
is inoculated. The main genera of venomous snakes in
Brazil are Bothrops (jararaca, jararacucgu, urutu, etc),
Crotalus (rattlesnake), Micrurus (coral), and Lachesis
(surucucu-pico-de-jaca). Most snake accidents occur by
the genus Bothrops, represented in the Southeast region,
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mainly by the species Bothrops jararaca, popularly known
as jararaca. According to the World Health Organization,
2,500,000 snakebites occur worldwide each year.?3>

The actual number of accidents by venomous ani-
mals is not yet known, because of underreporting and
the lack of epidemiological surveillance systems in some
places. However, between 2008 and 2017, 266,489 cases
were recorded in Minas Gerais. Note that the Southeast
was the Brazilian region with the highest number of
accidents caused by poisonous animals between 2015
and 2016, and Minas Gerais was the state with more
occurrences.5’

The dissemination of epidemiological data related
to accidents by venomous animals is essential for the
development of public policies and control strategies by
health services, and to clarify to the population about
the imminent risks in their region. In this context, the ob-
jective of this study was to describe the epidemiological
characteristics of cases of accidents by venomous ani-
mals notified between years 2008 and 2017 in Patrocinio,
Minas Gerais.

METHODS

Patrocinio is a Brazilian municipality located in the
region called Alto Paranaiba, state of Minas Gerais. Ac-
cording to data from the Brazilian Institute of Geography
and Statistics (IBGE), the estimated population for 2019 is
90,757 inhabitants. The region has tropical climate with
two well-defined seasons, dry and rainy. During the dry
season, mild temperatures prevail (17°C), and in the rainy
season, higher temperatures (22°C) prevail. The economy
is based on agriculture and livestock, with coffee and
dairy cattle as the most relevant activities.2?

This is a retrospective, descriptive, cross-sectional
study on accidents caused by venomous animals no-
tified in the municipality of Patrocinio (MG) between
years 2008 and 2017. Secondary data obtained from
the Notifiable Diseases Information System (Portuguese
acronym: SINAN) were used. Although this was a study
of human beings, approval by the research ethics com-
mittee was not needed, as secondary data are available
on the internet.

A form with 11 variables was created for data col-
lection, and they were separated into three areas: 1) rela-
ted to the victim: sex, race, age, and education; 2) related
to the accident: type of accident, month of the accident,
the time elapsed between the bite and medical care; and,
3) related to clinical manifestations: classification and
evolution of the case.

Data were grouped in spreadsheets prepared in
the Microsoft Excel program for analysis of results, the fre-
guency and percentage of variables were determined, and
results were presented in tables to facilitate understanding.

RESULTS

In a ten-year period (2008-2017), 1,084 cases of ac-
cidents by venomous animals were reported in Patrocinio
(MG); 2017 was the year with the highest number of cases
(147), while 2008 had the lowest number of cases (51).

Regarding victim-related variables, most accidents
occurred with male individuals (63.10%), white race was
the most affected (60.42%), as well as the age group of
20-39 years (36.90%). Although the education variable
was analyzed, most data in this item remained unanswe-
red (94.46%) (Table 1).

Table 1. Epidemiological data on victims of accidents
caused by venomous animals in the municipality of
Patrocinio, Minas Gerais, Brazil, 2008-2017.

Variables n %
Sex

Male 684 63.1
Female 400 36.9
Age range (in years)

<10 91 8.39
10-19 152 14.02
20-39 400 369
40-59 314 2897
>60 127 1172
Race

White 655  60.42
Mixed race 254 2343
Black 126 11.62
Yellow 13 1.21
No answer 36 3.32
Schooling

None 60 5.54
No answer 1024 9446

The most reported type of accident was caused by
scorpions (47.23%), followed by snakes (17.07%), spiders
(15.31%) and bees (11.07%). When observing the ten-year
period of the study, accidents with venomous animals oc-
curred predominantly in February (11.99%) and less fre-
quently in September (4.34%). When the last three years
(2015-2017) were evaluated, the period with the highest
number of occurrences covered the months between
October and December. The time between the bite and
medical care was also one of the variables analyzed, and
most occurred within one hour (56.83%), but there were
still cases in which medical care was provided after 24
hours (2.86%) (Table 2).

Regarding the outcome of the accident, most ob-
tained a mild final classification (89.11%), and only 2.77%
were considered serious. Almost all cases resulted in
the cure of patients (98.80%), although one death was
recorded in 2012 (Table 3).
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Table 2. Epidemiological data on variables related to
accidents caused by venomous animals, in the muni-
cipality of Patrocinio, Minas Gerais, Brazil, 2008-2017.

Variables n %

Type of accident

Scorpion 512 4723
Snake 185 17.07
Spider 166 1531
Bee 120 11.07
Others 81 7.47
No answer 20 1.85
Accident month

January-March 329 3035
April-June 287 2647
July-September 165 1523
October-December 303 2795
Sting time/care

0-3h 896  82.66
3-12h 118 10.88
>12 h 56 5.17
No answer 14 1.29

Table 3. Epidemiological data on the clinical manifes-
tations of accidents by venomous animals in the muni-
cipality of Patrocinio, Minas Gerais, Brazil, 2008-2017.

Variables n %

Final classification

Mild 966  89.11
Moderate 83 7.66
Serious 30 277
No reply 5 0.46
Case evolution

Cure 1071 98.8
Death 1 0.09
No answer 12 111

DISCUSSION

From the results obtained, the annual average of
approximately 108 cases notified in the studied munic-
ipality was observed. There was a significant increase
in incidence over the years; 2008 was the year with
the lowest number of occurrences and 2017 with the
highest. Two distinct variables may have contributed to
the growth of notifications in Patrocinio: a possible un-
derreporting in the first years of the study because of
flaws in the Notifiable Diseases Information System, or
an actual increase in the number of cases. An increase
in occurrences may be a consequence of the increase in
urban growth, deforestation, and agricultural extension.
However, improvements in the notification system as-
sociated with greater adherence by service stations also
contributed to the higher number of cases, expressing
the real situation of the municipality.*®

As for seasonality, there was a huge variation
during the period evaluated. When considering the ten
years of the study, the months with the highest and
lowest occurrence were February and September, re-
spectively. Note that in the last three years (2015-2017),

the highest number of accidents was recorded between
October and December, and a decline occurred be-
tween July and September. In the Southeast region, in
late spring and early summer, there was an increase in
the number of accidents caused by venomous animals,
given the increase in temperature and rainfall, and con-
sequently in agricultural activities in this period. Authors
have concluded that the higher incidence of accidents by
venomous animals is directly related to the increase in air
temperature. 1

In all years analyzed, the male sex was more affect-
ed by snakebites. Similar results were observed in mac-
ro-regions of the north and south of Minas Gerais. The
higher incidence in men may be a result of their higher
likelihood of having contact with venomous animals in
their work activities, which are generally related to ag-
riculture, construction and livestock. In agreement with
the literature, the age group with the highest number
of reported cases was 20-39 years, which illustrates the
importance of accidents by venomous animals as an oc-
cupational health problem, since this age group includes
an economically active population.t4

In the municipality of Patrocinio, in line with the
national scenario, most accidents by venomous animals
were caused by scorpions. Similar results were found in
the state of Minas Gerais. However, results of a study in
southern Minas Gerais differed, since spiders, snakes, and
bees were the venomous animals associated with a great-
er number of accident cases. Although most accidents
involving venomous animals in Patrocinio were caused
by scorpions, there was also a large number of cases re-
lated to snakes, spiders, and bees. It was not possible to
assess which scorpion species was more associated with
accidents by venomous animals in Patrocinio given the
scarcity of data related to this variable in the Notifiable
Diseases Information System 121516

The time between the bite by a venomous animal
and the outpatient care is a very important factor. Some
poisons are absorbed faster than others, so early care is
related to a good evolution of the case. The service time
is closely linked to the resources available at the location
of the bite or the environment where medical care oc-
curs. In the municipality of Patrocinio, the time between
the bite and the service occurred within one hour in most
cases, or three hours at most, which corresponds to the
predicted ideal time. Similar results were observed in a
study in the state of Minas Gerais.1o%

In this study, in 98.8% of cases patients were cured,
which is probably associated with the time between the
bite and the service. In the ten years analyzed, only one
death caused by accidents with venomous animals was
recorded in 2012. Additionally, most cases notified in the
municipality were classified as mild (89.11%). These re-
sults are in line with those found in epidemiological data
on accidents by venomous animals in Minas Gerais. How-
ever, in Uberlandia, a city located in the Triangulo Minei-
ro, in the same period of this study, 32 cases of scorpion
were classified as serious, the majority in children. In the
state of Amazonas, 65.6% of accidents caused by snake
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bites were classified as serious.#1618

The main limitations of this study were the lack of
information about some important variables such as level
of education, species causing accidents, species associat-
ed with death, among others. However, the information
registered in the Notifiable Diseases Information System
is a valuable source of epidemiological data for the defi-
nition of public policies for the municipality.

From the results found, it is possible to affirm
that between January 2008 and December 2017, in the
municipality of Patrocinio, the most affected population
by accidents with venomous animals were young male
adults, who have a great chance of cure if attended in
a timely manner. In addition, the scorpion was the main
cause of these accidents.

Despite an increase in the reporting of cases,
there is still underreported information. However, these
epidemiological data available on the internet are very
important, so city managers can make predictions on se-
rum doses in health care, develop prevention strategies
for the population at risk, and adopt control measures.

REFERENCES

1. Chippaux JP. Epidemiology of envenomations by terrestrial
venomous animals in Brazil based on case reporting: from
obvious facts to contingencies. J Venom Anim Toxins Incl Trop
Dis 2015; 21 (13). doi: 10.1186/s40409-015-0011-1

2. Naik BS. "Dry bite"” in venomous snakes: A review. Toxicon 2017;
133: 63-67. doi: 10.1016/j.toxicon.2017.04.015

3. Cordeiro FA, Amorim FG, Anjolette FAP, et al. Arachnids of
medical importance in Brazil: main active compounds present
in scorpion and spider venoms and tick saliva. J Venom Anim
Toxins Incl Trop Dis 2015; 21 (24): 1-14. doi: 10.1186/s40409-
015-0028-5

4.  Torrez PPQ, Dourado FS, Bertani R, et al. Scorpionism in Brazil:
exponential growth of accidents and deaths from scorpion
stings. Rev Soc Bras Med Trop 2019;52:1-3. hdoi: 10.1590/0037-
8682-0350-2018

5. CostaMKBD, FonsecaCSD, NavoniJA, etal.Snakebiteaccidentsin
Rio Grande do Norte state, Brazil: Epidemiology, health
management and influence of the environmental scenario.
Trop Med Int Health 2019;24(4):432-41. doi: 10.1111/tmi.13207

6. Bochner R, de Souza CMV. Divergences between the Brazilian
nationalinformationsystemsforrecordingdeathsfromvenomous
animals.JVenom Anim Toxins Incl Trop Dis. 2019;20(25):e143018.
doi: 10.1590/1678-9199-JVATITD-1430-18

7. Ministry of Health (BR). Accidents by venomous animals: what
to do and how to avoid. [Internet]. 2018 [citado 2020 jan 13].
Available in: http://portalms.saude.gov.br/saude-de-a-z/

acidentes-por-animais-peconhentos#epidemiologia

8. IBGE (BR). Statistics by city and state. 2018 [cited 2020 jan
14]. Available in: https://www.ibge.gov.br/cidades-e-estados.
html?t=destaque

9.  Patrocinio City Hall (MG). Location and general information.
2018 [cited 2020 jan 13]. Available in: https://portal.patrocinio.
mg.gov.br/pm/index.php/municipio/informacoes-sobre-o-
municipio

10. Schier DT, Lemos MR, Campos CGC, et al. Study on the influence
of meteorological variables in cases of accidents by venomous
animals in Lages - SC. Hygeia - Brazilian Journal of Medical and
Health Geography 2019;15(31):43-55.

11. LimaJS, Martelli Junior H, Martelli DRB, et al. Profile of snakebite
accidents in the north of the State of Minas Gerais, Brazil. Rev
Soc Bras Med Trop 2009;42(5):561-64. doi: 10.1590/S0037-
86822009000500015

12. Silveira JL, Machado C. Epidemiology of accidents by venomous
animals in the south of Minas Gerais. Journal Health NPEPS
2017;2(1):88-101.

13. Deng N, Kohn TP, et al. The Relationship Between
Shift Work and Men'’s Health 2018;6(3):446-56. doi: 10.1016/j.
sxmr.2017.11.009

14. Carmo DMC, Marques AS, Filho AGS, et al. Epidemiological
profile of scorpionism in Uberlandia, Minas Gerais. Journal of
Medicine and Health of Brasilia 2019;8(1):45-53.

15. Silva AM, Bernarde PS, Abreu LC. Accidents with venomous
animals in Brazil by sex and age. Brazilian Journal of Growth
and Human Development 2015;25(1):54-62. doi: 10.7322/
jhgd.96768

16. Silva PLN, Costa AA, Damasceno RF, et al. Epidemiological
profile of accidents by venomous animals notified in the State
of Minas Gerais during the period 2010-2015. Journal Sustinere
2017;5(2):199-217. doi: 10.12957/sustinere.2017.29816

17. Mise YF, Lira-da-Silva RM, Carvalho FM. Time to treatment
and severity of snake envenoming in Brazil. Rev Panam Salud
Publica 2018; 42: e52. doi: 10.26633/RPSP.2018.52

18. da Silva Souza A, de Almeida Gongcalves Sachett J, Alcantara
JA, et al. Snakebites as cause of deaths in the Western
Brazilian Amazon: Why and who dies? Deaths from snakebites
in the Amazon. Toxicon 2018;145:15-24. doi: 10.1016/j.

toxicon.2018.02.041

AUTHORS' CONTRIBUTIONS

Guilherme Henrique Borges contributed to the
conception, design of the article and data analysis;

Isadora Caixeta da Silveira Ferreira contributed
to the conception, design of the article, data analysis and
writing of the article.

All authors approved the final version to be pub-
lished and are responsible for all aspects of the work,
including ensuring its accuracy and integrity.

Rev. Epidemiol. Controle Infecc. Santa Cruz do Sul, 2020 Out-Dez;10(4):370-374. [ISSN 2238-3360]

Please cite this article as: FERREIRA, Isadora Caixeta da Silveira; BORGES, Guilherme Henrique. Epidemiological profile of accidents caused by venomous
animals in the municipality of Patrocinio, Minas Gerais: portrait of a decade. Revista de Epidemiologia e Controle de Infeccéo, [S.L], v. 10, n. 4, out. 2020. ISSN
2238-3360. Available at: <https.//online.unisc.br/seer/index.php/epidemiologia/article/view/14694>. Date accessed: 21 jul. 2021. doi:https://doiorg/10.17058/

reci.v10i4.14694.

Page 05 of 05
not for quotation


https://www.ibge.gov.br/cidades-e-estados.html?t=destaque
https://www.ibge.gov.br/cidades-e-estados.html?t=destaque
https://portal.patrocinio.mg.gov.br/pm/index.php/municipio/informacoes-sobre-o-municipio
https://portal.patrocinio.mg.gov.br/pm/index.php/municipio/informacoes-sobre-o-municipio
https://portal.patrocinio.mg.gov.br/pm/index.php/municipio/informacoes-sobre-o-municipio
http://dx.doi.org/10.1590/S0037-86822009000500015
http://dx.doi.org/10.1590/S0037-86822009000500015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deng%20N%5BAuthor%5D&cauthor=true&cauthor_uid=29371140
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kohn%20TP%5BAuthor%5D&cauthor=true&cauthor_uid=29371140
http://dx.doi.org/10.1016/j.sxmr.2017.11.009
http://dx.doi.org/10.1016/j.sxmr.2017.11.009
https://doi.org/10.7322/jhgd.96768
https://doi.org/10.7322/jhgd.96768
http://dx.doi.org/10.12957/sustinere.2017.29816
https://dx.doi.org/10.26633/RPSP.2018.52
https://www.ncbi.nlm.nih.gov/pubmed/?term=da%20Silva%20Souza%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29490236
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Almeida%20Gon%C3%A7alves%20Sachett%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29490236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alc%C3%A2ntara%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=29490236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alc%C3%A2ntara%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=29490236
https://dx.doi.org/10.1016/j.toxicon.2018.02.041
https://dx.doi.org/10.1016/j.toxicon.2018.02.041
http://dx.doi.org/10.1186/s40409-015-0011-1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naik%20BS%5BAuthor%5D&cauthor=true&cauthor_uid=28456535
https://www.ncbi.nlm.nih.gov/pubmed/28456535
http://dx.doi.org/10.1016/j.toxicon.2017.04.015
http://dx.doi.org/10.1186/s40409-015-0028-5
http://dx.doi.org/10.1186/s40409-015-0028-5
http://dx.doi.org/10.1590/0037-8682-0350-2018
http://dx.doi.org/10.1590/0037-8682-0350-2018
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costa%20MKBD%5BAuthor%5D&cauthor=true&cauthor_uid=30659709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fonseca%20CSD%5BAuthor%5D&cauthor=true&cauthor_uid=30659709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Navoni%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=30659709
http://dx.doi.org/10.1111/tmi.13207
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bochner%20R%5BAuthor%5D&cauthor=true&cauthor_uid=31130995
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Souza%20CMV%5BAuthor%5D&cauthor=true&cauthor_uid=31130995
https://www.ncbi.nlm.nih.gov/pubmed/31130995
http://dx.doi.org/10.1590/1678-9199-JVATITD-1430-18

