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ABSTRACT

OBJECTIVE

Verify relationships between the prevalence of CD, Human Development Index (HDI), the production and consumption of acai in Para.

METHODS

Cross-sectional study with secondary data on CD prevalence collected on the platform of the Department of Informatics of the
Unified Health System (DATASUS), notified in the period from 2007 to 2018. Data on HDI, local production and consumption of acai,
were obtained from the website and the Agricultural Census of the Brazilian Institute of Geography and Statistics (IBGE), respec-
tively. Comparisons of the number of cases, HDI and local acai consumption were performed using Spearman’s correlation, while the
evolution of annual production was verified by analysis of variance. Correlations with a p-value <0.05 were considered significant.

RESULTS

There was no significant correlation between the number of cases of Chagas disease among the municipalities according to the
HDI (p = 0.2000). However, there was an increase in the annual production of acai (X2 = 40.25; p = 0.0001) and a significant
correlation between local consumption of acai and the prevalence of chagas disease (p = 0.003), although without statistical
significance in the correlation between acai production and oral transmission (p = 0.087).

CONCLUSIONS

The prevalence of CD was associated with local consumption of acai, but not by oral transmission or influenced by the HDI, in a
non-causal way. The increase in annual production concerns about the increase in the prevalence of CD in the state of Para.
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RESUMO

OBJETIVO

Verificar relacdes entre a prevaléncia da DC, indice de Desenvolvimento Humano (IDH), a producdo e consumo de acai no Para.

METODOS

Estudo transversal com dados secundarios de prevaléncias de DC obtidos na plataforma do Departamento de informatica do Siste-
ma Unico de Satide (DATASUS), notificados no periodo de 2007 a 2018. Os dados sobre IDH, producao e consumo local de acai,
foram obtidos no website e no Censo Agricola do Instituto Brasileiro de Geografia e Estatistica (IBGE), respectivamente. As com-
paracdes do nimero de casos, IDH e consumo local de acai foram realizadas pela correlacao de Spearman, enquanto a evolucao
da producao anual foi verificada pela analise de variancia. As correlacdes com valor de p<0,05 foram consideradas significativas.
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RESULTADOS
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Nao houve correlacao significativa entre o nimero de casos de doenca de chagas entre os municipios de acordo com o IDH
(p=0,2000). Porém, houve aumento da producdo anual de acai (X2= 40,25; p=0,0001) e correlacéo significativa entre o consumo
local de acai e a prevaléncia da doenca de chagas (p=0,003), embora sem significancia estatistica na correlacao entre a producao

de acai e transmissao oral (p=0,087).

CONCLUSAO

A prevaléncia de DC associou-se ao consumo local de acai, mas nao pela transmissao oral ou influenciada pelo IDH, de forma nao
causal. O aumento da producao anual preocupa sobre o aumento da prevaléncia de DC no estado do Para.
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INTRODUCTION

Chagas' disease (CD) is a parasitosis caused by the infection
of the protozoan Trypanosoma cruzi'. According to the World
Health Organization (WHO), there are 6 to 7 million people
infected with this disease worldwide?. Since Brazil is the sec-
ond country with the highest number of infected people, it is
estimated that the country, up to 2010, had around 1,156,821,
second only to Argentina, which was estimated to presence of
1,505,235 cases up to the same period3.

CD or trypanosomiasis was discovered by physician Carlos
Ribeiro Justiniano Chagas in 1909, through the verification of a
new type of protozoan, named by him as Trypanossoma cruzi,
in the blood of inhabitants of the city of Lassance, in the state
of Minas Gerais*.

Vectorial transmission of CD occurs through triatomines,
popularly known as barbers or hickeys®. These insects are he-
matophagous and belong to the subfamily Triatominae com-
posed of 137 different species of triatomines, 7 of which have
a vector potential for transmissions. The barber's sting does
not substantially transmit CD, since it is its feces deposited
under the injured skin after or during the sting are the sources
of Trypanossoma cruzi.

Trypanossoma cruzi has three forms in its life cycle: amas-
tigote, epimastigote and trypomastigote. The metacyclic try-
pomastigote forms found in the barber's feces penetrate the
skin through the injured mucosa or the conjunctiva mucosa.
In the region where entry was made, trypomastigotes suffer
phagocytosis by macrophages. However, through toxic sub-
stances they manage to break the vacuole. In this way, trypo-
mastigotes spread to neighboring cells and, through blood and
lymph vessels, infect other tissues and organs. Within cells,
Trypanossoma cruzi differs in amastigote form, making suc-
cessive simple binary divisions until cell lysis. After the death
of the cell, the amastigote forms again differentiate into try-
pomastigote, thus continuing the infection. The presence of
parasites in the blood is more frequent in the acute phase
of the disease, characterized by being olingosymptomatic, in
most cases or by feverish conditions, edema, polyadenia, hep-
atomegaly and splenomegaly*’.

The symptomatic chronic phase, which manifests years after
the acute phase, is characterized by chagasic heart disease,
in 27% of cases, and digestive dilations, in 6% of cases’. In
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the heart, Trypanossoma cruzi infects cardiac muscle fibers
through the multiplication mechanism of amastigote forms
leading to chronic fibrosing myocarditis and changes in cardiac
contractility+®'°, digestive manifestations, such as dilations of
the colon' and esophagus™, are due to the presence of proto-
zoa in the various constituents of the digestive system.

The other forms of transmission of CD in humans, which can
occur through oral transmission, through the ingestion of food
contaminated with triatomines, blood transfusion, congenital
transmission, laboratory accidents and tissue and organ trans-
plantation* should be highlighted.

In the past, Chagas' disease was classified by the WHO as
a tropical disease, later the UN changed this nomenclature
to a neglected disease™, due to the fact that the disease in
question, as well as others belonging to the same classifica-
tion, mainly affects poorer populations living in developing
countries - Latin America being its endemic region -, these
individuals, due to their socioeconomic conditions, have re-
stricted access to health services, this panorama corroborates
with the difficulties faced by Latin countries in controlling and
preventing the disease.

Most cases of the disease until 2006 were due to vector con-
tamination™, this number has been reduced gradually since
the creation of SUS, due this system be integrative and deals
not only with treatment issues, but also with education around
health and other preventive measures that promote the dis-
ease control. Diverse public health policies were created to
avoid the numerous problems brought by the barber to people
who were infected by it'. In this way, the vectorial form of
contagion of the disease was drastically reduced.

Currently, Chagas disease in Brazil mainly affects the North
region - according to the regional division of the Brazilian In-
stitute of Geography and Statistics (IBGE)'¢ -, in which the in-
crease in the incidence of new cases is observable, most of
which is due to oral infection. Among the 5 municipalities that
had the highest average annual incidence of the disease in
Brazil, 4 of them were from the state of Para®.

In addition to the high incidence rates, Para has the highest
number of cases of Acute Chagas Disease among all the Brazil
Federative Units, presenting 2,170 new cases of the disease
between the years 2007 and 2018, which represents about
80.13% of the cases reported in Brazil in the same period'e.

In 2018, 75.94% of the cases in Para were transmitted oral-
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ly'®. In the state, this panorama has been associated with the
consumption of acai, which is a fruit native to the Brazilian
Amazon and consumed by the population of the northern re-
gion daily'. Its production in Brazil was 221,646 tons in 2018,
where the largest production is in the state of Para of 147,730
tons, in the respective year®.

The oral contamination of the Chagas disease comes mainly
from the acai pulp that is contaminated with Triatoma rem-
nants, this kind of transmission was demonstrated by Barbo-
sa-Labello, from the incubation of parasites in the acai pulp
and in the administration of this to mice from this process the
maintenance of the virulence of T. cruzi in the food has been
proven®, In view of the large number of cases of oral trans-
mission in Para and with the consumption of acai associated
with it, state technical programs and resolutions were devel-
oped for the manipulation of acai by producers, traders, and
beaters. In 2010, through Decree No. 2,475 of 10/09/2010,
the State Quality Program of Acai was implemented, which
essentially seeks to train acai beaters, traders, and produc-
ers, as well as their registration with the municipal health
departments and the Defense Agency Agriculture of the State
of Para. This measure, among other objectives, sought to in-
tensify health surveillance and monitor possible contaminants
in the fruit?'.

Another decree that deserves to be highlighted under the
context of contamination of acai by Trypanossoma cruzi, is
Decree n° 250 of 10/13/2011, which stipulates the collection
of samples of acai to monitor and prevent its contamination.
In 2012, hygienic-sanitary rules were established, through De-
cree No. 326 for the manipulation of acai: a physical structure
of establishments that sell fruit pulp is prescribed, as well as
conduits to be followed for cleaning and disinfecting acai.
What needs to be questioned is the resoluteness of state pro-
grams in the sense of reducing the number of cases by oral
transmission, as the existing health standards and surveillance
have not effectively reduced this number22,

The consumption of infected foods that promote the trans-
mission of Chagas disease shows an important aspect to be
analyzed in the epidemiology of neglected disease: the living
conditions of the population that consumes it, a factor that
may be related to the inadequate treatment of acai, which
consequently results in their contamination. The relationship
between neglected diseases and the Human Development In-
dex (HDI) is statistically very clear, an example of which is the
North region, which has the lowest HDI and has the highest
number of Neglected Tropical Diseases when compared to oth-
er Brazilian regions*4?. Therefore, the study aims to verify the
relationship between the number of cases and the average of
Chagas disease, the Human Development Index, production,
and consumption of acai in the municipalities of Para.

METHODS

Cross-sectional study with secondary data obtained on the
platform of the Department of Informatics of the Unified
Health System, of the number of cases of Acute Chagas Disease
reported in the period from 2007 to 2018%. The HDI data of the
municipalities of Para were obtained from the Brazilian Insti-
tute of Geography and Statistics?’, local production and con-
sumption of acai were obtained from the IBGE agricultural cen-
sus22. Comparisons of the number of cases, HDI and local acai
consumption were performed using Spearman's correlation,
while the evolution of annual production was verified by the
X2 test. Correlations with p <0.05 were considered significant.

RESULTS

Table 1 shows the number of confirmed and notified Chagas'
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disease cases in the Notifiable Diseases Information System by
municipality in the state of Para compared to the likely mode
of infection. In which one, oral infection represents the larg-
est number of cases.

Table 1. Confirmed cases of Chagas disease by notification municipality in the
state of Para and probable mode of infection from 2007 to 2018.
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Data from the Ministry of Health / SVS - Information
System for Notifiable Diseases - Sinan Net'.

Table 2 shows in its second column the consumption of acai
in the establishment in tons per municipality in Para. The term
consumption in the establishment refers to the quantity of
fruit, in tons, that were produced and consumed in the cor-
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responding municipality. The third column shows the average
number of confirmed cases from 2007 to 2018.

Table 2. Consumption in the establishment of acai in tons in 2006 and
the average number of cases of chagas disease in the period
from 2007 to 2018 by municipality in the state of Para.

Municipality Consumption in the Media Confirmed
establishment* Cases*®

Curud {PA) 1 0,166685567
Porto de Moz (PA) 1 0,083333333
Benevides (PA) 2 0.5
Castanhal (FA) 3 0,583332333
Marituba (PA} g 0,166685567
Alenguer (P} g 0,083333333
Santa |zabel do Fard (PA) k] 0,4166885657
Paragominas (PA) A5 0,333333333
Prainha (FA) 57 0,083333333
Barrafae do Nore (PA) 3] 0,083332333
Augusto Corréa (PA) a8 0,18660885657
Aurora do Fara (PA) 147 0,083332333
S30 Jodo de Pirabas (FA) 151 0.25
Cachesira do Pina (PA) 158 0,083333333
Braganca (PA) 188 1.866685567
230 Miguel do Guama (PA) 223 0,333333333
Maocajuba (PA)Y 228 0,25
Capitio Pogo (PA) 235 0,083333333
Altamira (PA) 242 025
Santarém (PA) 374 1,75
Iritwia (PA) 4™ 025
Meigago [PA} 564 0,583333333
520 Domingos do Capim {PA) 1328 0823333333
Bagre (PA) 1728
Limoeire do Ajuru {PA) 2018
Barcarens (FA) 2382
Eelém [PA) 2830
Portel {PA) 2984
Afus (P 344 .5
Deiras do Pars (FA) e 0,916685567
Braves (FA) 4287 21,33333333
Anajas (P4} 4588 2,165668567
Tametd (PA* 5888 G
Bujaru (PA) 5140 0,166688567
Abastetuba (FA) gag2 20,16688667
Acara (PA) g8z 0083333233
Muzn3 [PA) Q938g 1.866685567
Fonta de Pedras (PA} 10212 0,083333333
S&0 Sebastifo da Sos Vista (PA) 10845 225
Igarapé-Miri (FA) 11898 5
Curralinha {PA)} 13265 2, 1666866867

*Data mentioned in the agricultural census conducted by the Brazilian
Institute of Geography and Statistics in 2006%°.** Data from the Ministry of
Health / SVS - Information System for Notifiable Diseases - Sinan Net from

2007 to 2018'*™ In the municipality of Cametd, a case of Acute Chagas

Disease was excluded because the year of notification appears as "White "4

The dispersion graph shown in figure 1 shows the association
between the average of cases (vertical axis) and consumption
in the establishment of acai in tons (horizontal axis). The lin-
ear line indicates a positive association between the variables.

» - Level of significance was
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8 0.05)
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onsumption per acal berry establ ishment in tonnes

Figure 1. Relationship between the average number of cases of Chagas
disease in the period from 2007 to 2018 and the consumption of acai per
ton in 2006 in the municipalities of the state of Para. Black Circle:
Municipalities; Black dashed line: Linear trendline. Data adapted from
Data from the Ministry of Health / SVS - Information System for Notifiable
Diseases - Sinan Net' e agricultural census conducted®.
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DISCUSSION

A higher number of new cases of CD was observed in the
state of Para, since between 2007-2018 the state presented
2170 new cases, while the total in the country was 2708 in
the same period. In addition, the main means of contagion
occurred orally, this is observable in 2018, since about 75% of
Chagas' notifications in Para occurred through the ingestion of
contaminated food, the main one being acai®.

It was found that there is a significant relationship between
cases of Chagas disease by oral, mainly due to the intake and
production of acai, with an annual increase in fruit production
in tons year by year related to the number of cases by oral
transmission in each municipality of Para per year, both in the
period from 2007 to 2018 (X2= 40,25; p=0,0001).

In addition, a significant correlation was found between lo-
cal consumption of acai and the average of Chagas disease (rs=
0,54 p=0,003). However, when the correlation between the
number of total cases by oral transmission and the production
of total acai in tons between the years 2007 to 2018 was made,
no statistical significance was found (p=0,087).

There was no significant correlation between the number
of cases of Chagas disease in the years 2007 to 2018 in the
municipalities of Para according to the Human Development
Index acquired in the last census conducted by the IBGE in
2010 (p=0,2).

CONCLUSION

There are significant relationships between cases of Chagas'
disease orally, mainly due to the intake of acai, and their pro-
duction and consumption in the municipalities of Para. Along
with the increase in cases of the disease, an increase in the
production of acai was also observed in the studied period,
although not correlated with the Human Development Index
(HDI). It is noteworthy that a causal relationship between the
consumption of acai and the average number of cases cannot
be established, that is, the present study states that the two
variables are related, but not directly of cause and effect. For
that, more data would be needed regarding the consumption
of acai in the state of Para, however Census Agricola has not
reported such data since 2006.
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