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Abstract: Chagas disease (CD) is caused by
the protozoan Trypanosoma cruzi, whose
transmission involves triatomine insects.
However, in the Brazilian Amazon there is a
predominance of oral transmission through
the ingestion of food contaminated with
Trypanosoma cruzi. Brazil is one of the
largest endemic centers of Chagas Disease in
Latin America, and this disease is associated
with human actions. An ecological, cross-
sectional and retrospective study was
designed. The number of diagnosed cases of
Chagas Disease in the states of the Brazilian
Amazon from 2009 to 2019 were analyzed.
The North Region had 2,832 cases of CD
in the period in question, corresponding
to 94.3% of the total cases in the country.
Para was the state with the highest number
of cases (2,251), followed by Amapa (161)
and Amazonas (138). Oral transmission was
the main means of transmission (76.2%),
followed by vectorial (8.43%) and vertical
(0.39%). In this scenario, the consumption of
acai was the factor associated with the highest
number of cases in the region, since the pulp
of this food can be contaminated by waste
from reservoir animals or vectors. Thus, the
handling of agai must be carried out properly
to prevent this public health problem. Still, it
is necessary to carry out further studies in the
affected regions, evaluating such preventive
measures.
Keywords: Chagas
Amazon ecosystem.
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INTRODUCTION

Chagas disease (CD) is by definition a
parasitic disease caused by the transmission
of the protozoan Trypanosoma cruzi. It is
estimated that 6 to 7 million people worldwide
areinfected, and the diseaseisfound mainlyin
endemic areas of continental Latin American
countries (MEDEIROS, 2022). Although
triatomine insects are the primary vectors

of CD transmission, the oral route through
contaminated food was considered the
main means of transmission in the Brazilian
Amazon (ORTIZ, 2021). Oral transmission
has been associated with the consumption
of food contaminated with triatomines, their
feces, or the ingestion of raw or undercooked
meat from reservoirs of infected wild
mammals. Among the contaminated foods,
due to their wide distribution in the Amazon
Basin, agai (Euterpe oleracea) and bacaba
(Oenocarpus bacaba) fruits stand out in
terms of the microepidemiology of family
outbreaks. In this area, the majority of the
population consumes any of these fruits
prepared as juice, characteristic of the local
culture. (COSTA, 2017).

Brazil is one of the most important
endemic centers in Latin America, with 1,190
cases of acute Chagas disease (ACD) reported
between 2012 and 2016, 1,156 of them in the
North region. It is important to highlight that
the presence of the disease is intrinsically
linked to areas altered by human actions. In
the Brazilian Amazon, deforestation, intense
human migration to endemic areas and the
diversity of hosts and vectors of T. cruzi have
favored the occurrence of outbreaks of Chagas
disease in the region (PEREIRA, 2021).

With the control and reduction of
intradomiciliary transmission
(typically by the barber Triatoma infestans,
the main vector in the country) and the
control of transmission by blood transfusion,
the incidence of CD has been drastically
reduced in recent years in Brazil. However,
there are still a large number of people
living with chronic forms of the disease in
the country. In addition, due to the lack of
up-to-date national or regional serological
surveys of T. cruzi infection in the general
population, there is no accurate estimate of
CD prevalence in Brazil, a worrying lack of
information considering that it is among the
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top four causes of death from infectious and
parasitic diseases in Brazil (MELO, 2021).

Acute infection by T. Cruzi, although
usually asymptomatic, can present several
signs and symptoms, such as Romana’s sign,
hepatosplenomegaly, fever and myalgia
(SIMOES, 2018). The degree of suspicion,
therefore, needs to be high for the disease to be
recognized at this point. The diagnosis can be
made, in the first weeks, with tests that directly
detect the parasite in the human circulation,
either by blood culture, direct visualization or
others. After the first few weeks, serological
tests are sufficient to determine the infection
(DE SOUSA LIMA, 2019).

The chronic phase of CD can be divided
into 4 presentations: cardiac, intestinal,
indeterminate (asymptomatic despite
parasitologically proven infection) and mixed
(NUNES, 2018). Cardiomyopathy induced
by Trypanosoma cruzi infection, which
results in low-intensity fibrosing myocarditis,
can lead to syndromes such as heart failure,
arrhythmias, angina and thromboembolic
manifestations. The intestinal form of Chagas
disease possibly derives from the destruction
of the myenteric plexuses of Auerbach and
Meissner, causing dilation of organs such as
the esophagus (megaesophagus) and colon
(megacolon), leading to dyspeptic symptoms
(DO CARMO NETO, 2021).

In view of the above, the relevance
of Chagas Disease in the contemporary
scenario is clear, in addition to the need to
gather information about the prevalence of
this infection in its main region in Brazilian
territory, to help, in some way, the elaboration
of strategies to contain dissemination and
recognition of the main types of transmission
of the aforementioned disease.

METHODOLOGY

This is an ecological, cross-sectional and
retrospective study based on the analysis of

secondary data such as: States with the highest
prevalence and modes of infection (oral,
vectorial, vertical and accidental) provided by
the Department of Informatics of the Unified
Health System (DATASUS), such data will
refer to the years 2009 to 2019.

The number of cases of Chagas Disease
notified in the states that make up the North
region, entirely inserted in the Brazilian
Amazon, in the period between 2009-2019,
considering the mode of transmission, based
on official information made available on
DATASUS, was analyzed.

All cases of Chagas disease diagnosed in
the Brazilian Amazon (referring to the states
of the northern region of Brazil) within the
aforementioned period and whose data were
made available in DATASUS were included in
the research.

Data were analyzed descriptively, using the
BioStat 5.3 program, adopting a confidence
level of p < 0.05, which provided information
for the preparation of tables and graphs in
Microsoft Office Excel 2016 and Microsoft
Office Word 2016.

RESULTS
Region n %
North 2.671 94,3%
TOTAL 2.832 100%

TABLE 1 - Total value of cases in relation to
the North Region.

SOURCE: DATASUS.

State* Number %
Para 2.251 79,48%
Amapa 161 5,68%
Amazonas 138 4,87%
TOTAL 2.832 100%

*Acre, Rondonia, Roraima and Tocantins: no
case notification

TABLE 2 - States with the highest number of cases
SOURCE: DATASUS
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Kinds n %
Oral 2.158 76,2%
Vector 239 8,43%
Upright 11 0,39%
Accidental 5 0,18%
Ignored/White 419 14,8%

and others

TOTAL 2.832 100%

TABLE 3 - Total value of probable routes of infection.
SOURCE: DATASUS.

DISCUSSION

Oral transmission of Chagas disease
had a significant predominance among the
cases reported during the study period,
corresponding to more than half of the sample
(76.2%). This expressive amount was also
found in an epidemiological bulletin carried
out by the Ministry of Health in 2021, where
the form of oral transmission represented
75.34% of the reported cases in Brazil.

According to the epidemiological bulletin
on acute Chagas Disease of the Ministry
of Health (2019), in Brazil, the largest
proportion of cases historically belong to
the North Region and in this bulletin the
region presented 97.1% of Brazilian cases,
highlighting Pard as the state with the highest
incidence (2.9/100,000 inhabitants). In the
present study, of the 2,832 cases reported in
Brazil, 2,671 (94.3%) were registered only in
the North Region, constituting an endemic
character.

Studies have shown that acai is the food
associated with the highest number of cases of
Chagas disease in recent years, and this fact is
related to pulp contamination by waste from
reservoir animals or infected vector insects
from endemic areas. (Carvalho et al, 2018).

The warning that T. cruzi can resist being
transported to other locations may justify the
involvement of agai in the transmission of
Chagas Disease in other regions of Brazil and

the world, since it is imported from the states
of the North region. This way, the handling of
this food has become a public health problem,
which can harm its commercialization,
especially in the international market
(Cardoso et al, 2021).

Regarding vector transmission, the insects
best known as triatomines, due to the name
of the subfamily Triatominae, are the classic
vectors of the disease. And, despite the program
developed by the World Health Organization
(WHO) to eradicate vectors, whether
through chemical means, improvement of
the population’s housing conditions or the
promotion of health education, transmissions
through vectors still present themselves as an
important way of dissemination of the disease
(SILVA, Brigida Adriene Muniz et al, 2021).

Vertical transmission of CD
found by the study, representing 0.39% of
the probable transmission routes within
the studied period. It occurs mainly due to
the transient depression of the immunity of
the pregnant woman, which predisposes to
greater susceptibility to infection and occurs
via the transplacental hematological route,
where it will proliferate in its amastigote form
and can generate negative outcomes for the
mother and the fetus. (RAMOS, C. L. P. et al.)

was also

CONCLUSION

Chagas disease continues to be a parasitic
disease of notable importance, which, despite
improvements in the fight against the parasite
and the clarification of forms of prevention,
have increased over the last few years. That
said, oral contamination stands out from
other forms of dissemination. In addition, the
Northern region of Brazil still remains as the
most affected by the disease. Therefore, robust
studies are needed within the most affected
regions that aim to assess whether prevention
and surveillance against oral contamination is
being carried out properly.

- =



REFERENCES

BRASIL, Ministério da Satude. Secretaria de Vigilincia em Saide. Doenga de Chagas Aguda e distribui¢io espacial dos
triatomineos de importancia epidemiologica, Brasil 2012 a 2016. Bol Epidemiol, v. 50, p. 10, 2019.

BRASIL, Ministério da Satude. Secretaria de Vigilancia em Satide. Doenga de Chagas: 14 de abril, Dia Mundial. Bol Epidemiol,
Brasilia, DE, 2021.

CARDOSO, Gabrielle Virginia Ferreira et al. Protocol optimization for the detection of Trypanosoma cruzi DNA in agai
(Euterpe oleraceae) pulp. Acta Amazonica, v. 51, p. 79-84, 2021.

CARVALHO, Gabriela Loyane Batista et al. Doenga e Chagas: Sua transmissao através do consumo de a¢ai. Acta de Ciéncias
e Satde, v. 1, n. 1, p. 1-13, 2018.

DE GOES COSTA, Elenild et al. Acute Chagas disease in the Brazilian Amazon: epidemiological and clinical features.
International journal of cardiology, v. 235, p. 176-178, 2017.

DE SOUSA LIMA, Ronildo. Doenga de Chagas: uma atualizagio bibliografica. RBAC, v. 51, n. 2, p. 103-06, 2019.

DE SOUSA PEREIRA, Helyanne et al. Chagas disease in urban and peri-urban environment in the Amazon: Sentinel hosts,
vectors, and the environment. Acta Tropica, v. 217, p. 105858, 2021.

DINIZ, Edna Maria de Albuquerque; VAZ, Flavio Adolfo Costa. Infecg¢des congénitas e perinatais. In: Infeccdes congénitas e
perinatais. 1991. p. 267-267.

DO CARMO NETO, José Rodrigues et al. Biomarkers and their possible functions in the intestinal microenvironment of
chagasic megacolon: an overview of the (neuro) inflammatory process. Journal of Immunology Research, v. 2021, 2021.

MARTINS-MELQO, Francisco Rogerlandio; CASTRO, Marcia C.; WERNECK, Guilherme Loureiro. Levels and trends in
Chagas disease-related mortality in Brazil, 2000-2019. Acta Tropica, v. 220, p. 105948, 2021.

MEDEIROS, Carolina de Aratjo et al. Mapping the morbidity and mortality of Chagas disease in an endemic area in Brazil.
Revista do Instituto de Medicina Tropical de Sdo Paulo, v. 64, 2022.

NUNES, Maria Carmo Pereira et al. Chagas cardiomyopathy: an update of current clinical knowledge and management: a
scientific statement from the American Heart Association. Circulation, v. 138, n. 12, p. e169-¢209, 2018.

ORT1IZ, Jessica Vanina et al. Cardiomiopatia Chagasica Na Amazdnia Brasileira: Baixa Prevaléncia Ou Subdiagndstico?.
Arquivos Brasileiros de Cardiologia, v. 117, p. 770-774, 2021.

RAMOS, Camila Leticia Pires et al. TRANSMISSAO CONGENITA DA DOENCA DE CHAGAS. Revista Multidisciplinar em
Saude, v. 2, n. 1, p. 51-51, 2021.

SILVA, Brigida Adriene Muniz et al. PERFIL DE TRANSMISSAO DA DOENCA DE CHAGAS NO BRASIL: 2008 A 2020.
Revista Presenga, v. 7, n. 15, p. 22-42, 2021.

SIMOES, Marcus Vinicius et al. Cardiomiopatia da doenga de Chagas. International Journal of Cardiovascular Sciences, v. 31,
p- 173-189, 2018.




