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ABSTRACT 

Background and Objectives: Chagas disease is a parasitic infection caused by the 
protozoan Trypanosoma cruzi and a public health problem in Brazil. Transmission occurs 
through the triatomine vector, oral, vertical, transfusional, and accidental routes. This study 
aims to outline the epidemiological profile of the disease in the North and Northeast regions 
between 2018 and 2022, analyzing case distribution and sociodemographic factors. 
Methods: This is an epidemiological and descriptive study. Data on confirmed cases of 
acute Chagas disease in the North and Northeast regions between 2018 and 2022 were 
collected using secondary data from the Notifiable Diseases Information System (SINAN). 
The variables analyzed include sex, age group, race/color, and mode of transmission. The 
data were processed using Microsoft Excel and TABNET. Results: The state of Pará 
accounted for 78.29% of cases. The sex distribution was 52.26% for men and 47.74% for 
women. The most affected age group was 20 to 39 years (34.69%), and most cases occurred 
in brown individuals (83.51%). The primary transmission route was oral, associated with 
the consumption of contaminated food. Conclusion: The distribution of cases highlights 
the predominance of oral transmission, mainly in Pará. The epidemiological profile 
indicates a higher incidence among young adults and men, reflecting occupational and 
socioeconomic factors. The reduction recorded in 2020 suggests an impact of the Covid-19 
pandemic on case reporting. The study reinforces the need for oral transmission control and 
expanded epidemiological surveillance.  
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RESUMO 



 

 

Justificativa e Objetivos: A doença de Chagas é uma infecção parasitária causada pelo 
protozoário Trypanosoma cruzi e um problema de saúde pública no Brasil. A transmissão 
ocorre por meio do vetor triatomíneo, via oral, vertical, transfusional e acidental. O estudo 
tem o objetivo de traçar o perfil epidemiológico da doença nas regiões Norte e Nordeste 
entre 2018 e 2022, analisando a distribuição dos casos e fatores sociodemográficos. 
Métodos: O estudo é epidemiológico e descritivo. Foram coletadas informações sobre 
casos confirmados de doença de Chagas aguda nas regiões Norte e Nordeste entre 2018 e 
2022, utilizando dados secundários do Sistema de Informação de Agravos de Notificação 
(SINAN). As variáveis analisadas incluem sexo, faixa etária, raça/cor e modo de 
transmissão. Os dados foram processados no Microsoft Excel e TABNET. Resultados: O 
estado do Pará concentrou 78,29% dos casos. A distribuição por sexo foi de 52,26% para 
homens e 47,74% para mulheres. A faixa etária mais acometida foi de 20 a 39 anos 
(34,69%), e a maioria dos casos ocorreu em indivíduos de raça parda (83,51%). A principal 
via de transmissão foi a oral, associada ao consumo de alimentos contaminados. 
Conclusão: A distribuição dos casos evidencia a predominância da transmissão oral, 
principalmente no Pará. O perfil epidemiológico indica maior incidência em adultos jovens 
e homens, refletindo fatores ocupacionais e socioeconômicos. A redução registrada em 
2020 sugere impacto da pandemia de Covid-19 na notificação de casos. O estudo reforça a 
necessidade de controle da transmissão oral e ampliação da vigilância epidemiológica.  

Descritores: Doença de Chagas. Epidemiologia. Saúde Pública. 

RESUMEN 

Justificación y Objetivos: La enfermedad de Chagas es una infección parasitaria causada 
por el protozoo Trypanosoma cruzi y un problema de salud pública en Brasil. La 
transmisión se produce a través del vector triatomino, vía oral, vertical, transfusional y 
accidental. Este estudio tiene como objetivo delinear el perfil epidemiológico de la 
enfermedad en las regiones Norte y Nordeste entre 2018 y 2022, analizando la distribución 
de los casos y los factores sociodemográficos. Métodos: Se trata de un estudio 
epidemiológico y descriptivo. Se recopilaron datos sobre casos confirmados de enfermedad 
de Chagas aguda en las regiones Norte y Nordeste entre 2018 y 2022, utilizando datos 
secundarios del Sistema de Información de Enfermedades de Notificación Obligatoria 
(SINAN). Las variables analizadas incluyen sexo, grupo de edad, raza/color y modo de 
transmisión. Los datos fueron procesados en Microsoft Excel y TABNET. Resultados: El 
estado de Pará concentró el 78,29% de los casos. La distribución por sexo fue del 52,26% 
para hombres y 47,74% para mujeres. El grupo de edad más afectado fue de 20 a 39 años 
(34,69%), y la mayoría de los casos ocurrieron en individuos pardos (persona de 
ascendencia mixta) (83,51%). La principal vía de transmisión fue la oral, asociada con el 
consumo de alimentos contaminados. Conclusión: La distribución de los casos evidencia el 
predominio de la transmisión oral, principalmente en Pará. El perfil epidemiológico indica 
una mayor incidencia en adultos jóvenes y hombres, lo que refleja factores ocupacionales y 
socioeconómicos. La reducción registrada en 2020 sugiere un impacto de la pandemia de 
Covid-19 en la notificación de casos. El estudio refuerza la necesidad de controlar la 
transmisión oral y ampliar la vigilancia epidemiológica. 

Palabras Clave: Enfermedad de Chagas. Epidemiología. Salud Pública. 



 

 

INTRODUCTION 

Chagas disease, also known as American trypanosomiasis, is caused by the 

protozoan Trypanosoma cruzi and has two phases: acute and chronic. The acute phase is 

characterized by nonspecific symptoms, such as fever, dysphagia, diarrhea, and abdominal 

pain, or may be asymptomatic. The chronic phase may also be asymptomatic or manifest 

with cardiac and/or digestive complications, such as cardiomyopathy, heart failure, 

megacolon, and megaesophagus. The vector of T. cruzi, the protozoan that causes Chagas 

disease, is the triatomine bug, popularly known as the “kissing bug”, and is frequently 

found throughout South and Central America. Because of this, the disease is endemic in 21 

Latin American countries, including Brazil.1-3 

Globally, approximately 6 to 8 million people are infected with T. cruzi. Although 

its incidence and mortality rates have declined globally, Chagas disease remains among the 

four leading causes of death from infectious and parasitic diseases in Brazil. Therefore, it 

constitutes a significant public health problem and is a mandatory reportable disease in the 

Notifiable Diseases Information System (Portuguese acronym: SINAN).3,4 

One reason for the difficult to control of American trypanosomiasis in Brazil is its 

varied transmission methods. The main route of infection is through the contaminated feces 

of the “kissing bug”, which enters the bloodstream through the bite. However, cases 

through vertical and oral transmission are increasing. The latter occurs when an individual 

ingests food or drinks contaminated by the infected vector (açaí or sugarcane juice, for 

example) and is the main mechanism of transmission in the Amazon region. Therefore, 

epidemiological studies are highly relevant for supporting preventive and treatment 

measures against the disease.5 

This study was motivated by several critical factors related to Chagas disease’s 

persistence and impact in the North and Northeast regions. One of these is the significant 

presence of precarious housing conditions, such as brick or wattle and daub houses with 

partially coated walls (or even no coating). These homes often have attached chicken 

coops, which are also linked to the proliferation of the vector. Furthermore, activities such 

as deforestation and livestock farming, very common in such areas, promote environmental 

changes that interfere with the triatomine’s natural habitat, resulting in a higher risk of 



 

 

infection. Therefore, the North and Northeast regions constitute areas of high 

epidemiological concern.6 

Given that Chagas disease is categorized as a neglected pathology, establishing a 

comprehensive epidemiological understanding of its presence in the North and Northeast 

regions is essential for developing effective control strategies.4 Consequently, the main 

objective of this study is to outline the epidemiological profile of Chagas disease in these 

regions between 2018 and 2022, analyzing the distribution of cases and associated 

sociodemographic factors. Our study seeks to contribute to public health in these regions by 

addressing specific challenges, such as oral transmission and the presence of native 

triatomines, and improving detection. This includes intensifying the active search for insect 

vectors, essential for identifying foci of infestation and preventing new cases, especially in 

more vulnerable areas, as well as improving disease management.7 

METHODS 

This is a descriptive epidemiological study. Reported cases of acute Chagas 

disease were collected in the North and Northeast regions of Brazil from 2018 to 2022. The 

combined population of these locations is 72,013,399 inhabitants.8 

Information on the epidemiological profile of patients was obtained through 

SINAN, a system provided by the Ministry of Health. The data underlying this information 

were collected with the use of investigation forms completed by the local health service. 

Subsequently, data were stored in TABNET, a table generator developed by the Department 

of Information Technology of the Unified Health System (Portuguese acronym: 

DATASUS), accessed on September 15, 2024.22 

The variables of state of infection, year of infection, race, sex, and age group were 

evaluated after data collection. 

The variables were analyzed using Microsoft Excel to perform stratified 

descriptive statistics. This quantitative approach focused on calculating the frequency of 

variables and presenting the results in the form of proportions. 

Incidence rates were calculated using TABNET to obtain the number of cases, and 

the Brazilian Institute of Geography and Statistics (IBGE) demographic census to obtain 

the resident population. TABWIN was used for this calculation.8 



 

 

Because this is a survey using secondary data publicly available on the DATASUS 

and SINAN platforms, linked to the Ministry of Health, evaluation for review and approval 

by the Research Ethics Committee (CEP) is not required, as per Resolution No. 510/16 of 

the National Health Council. 

RESULTS 

The study analyzed the annual incidence of Chagas disease in the North and 

Northeast regions of Brazil between 2018 and 2022. Data over the study period show 

significant variation in incidence, marked by notable fluctuations (Graph 1). 

Graph 1. Incidence of Chagas disease per 100,000 inhabitants in states of the North and Northeast regions, 
2018-2022. 

 

Among the metrics obtained, the peak in 2019 (0.49/100,000 population) and the 

reduction in 2020 (0.20/100,000 population) stand out. This suggests a decrease in the 

number of new cases, possibly related to the Severe Acute Respiratory Syndrome 

Coronavirus type 2 (SARS-COV-2) pandemic, which causes Coronavirus Disease 2019 

(Covid-19). Furthermore, the fact of the incidence returning to pre-pandemic levels in the 

following two years reinforces the hypothesis of underreporting to the detriment of an 

actual decrease in new cases. 



 

 

The distribution of confirmed cases of Chagas disease varied between states of the 

North and Northeast regions. The state of Pará accounted for most cases, highlighting the 

relevance of environmental and socioeconomic conditions (Table 1).10 

Table 1. Absolute distribution of confirmed cases of Chagas disease by Brazilian state, 2018-2022. 

State Confirmed cases 
Rondônia 4 
Acre 41 
Amazonas 88 
Roraima 2 
Pará 1,230 
Amapá 103 
Tocantins 25 
Maranhão 28 
Piauí 4 
Rio Grande do Norte 1 
Paraíba 14 
Pernambuco 29 
Alagoas 1 
Bahia 1 

The geographic distribution of the disease was heterogeneous across the states of 

both regions. Pará accounted for 78.29% (n=1,230) of confirmed cases during the analyzed 

period, followed by Amapá with 6.56% (n=103) and Amazonas with 5.60% (n=88). In the 

Northeast, the states of Maranhão with 1.78% (n=28) and Pernambuco with 1.85% (n=29) 

stood out, although with a smaller proportion of cases compared to the North region. 

Regarding the sociodemographic profile of American trypanosomiasis carriers 

between 2018 and 2022, a slight majority of cases occurred in males, accounting for 

52.26% (n=821), while women represented 47.74% (n=750). There was a predominance of 

individuals aged 20 to 39 years (34.69%) and of brown race (83.51%). This pattern 

indicates that the economically active group, more involved in rural activities and more 

exposed to the vector, is the most affected by the disease (Table 2). 

Table 2. Sociodemographic profile (sex, age group, and race) of confirmed cases of Chagas disease in the 
North and Northeast regions of Brazil, 2018-2022 (n=1,571). 

Variables N = 1,571  
Sex   
Male 821  
Female 750  



 

 

Age range   
<1 year 20  
1 to 4 68  
5 to 9 98  
10 to 14 144  
15 to 19 136  
20 to 39 545  
40 to 59 394  
60 to 64 55  
65 to 69 43  
70 to 79 51  
80 and + 17  
Race   
Ignored 24  
White 119  
Black 92  
Yellow 3  
Brown 1312  
Indigenous 21  

Furthermore, the analysis revealed a significant distribution of cases among 

children and adolescents under 14 years of age, with 21.01% of cases in this age group. 

This finding may be related to vertical transmission (from mother to child) and oral 

transmission, especially in Amazonian regions, where consumption of contaminated foods 

such as açaí and sugarcane juice is common (Graph 2). 

Graph 2. Modes of transmission recorded in confirmed cases of Chagas disease in Brazil, 2018-2022. 

 



 

 

Oral transmission was significant during the study period, and the main route of 

infection. This type of transmission occurs when infected kissing bugs release parasites 

(Trypanosoma cruzi) into food or beverages that are later ingested by humans. 

DISCUSSION 

The number of new cases of Chagas disease is affected by several factors, such as 

socioeconomic status, geographic location, housing conditions, and access to health 

services. Therefore, a detailed study of its epidemiology is important.2,10 

A decrease in the incidence rate can be observed during 2020. There were changes 

in the organization of society in this year caused by the Covid-19 pandemic, such as the 

lockdown, as well as greater awareness of the health-disease process. Therefore, hospital 

services dedicated most of their financial resources to combating the pandemic, expanding 

hospital beds and treating a growing number of suspected Covid-19 cases. However, this 

funding was distributed unevenly, with the minority of resources allocated to the North and 

Northeast regions. As a result, endemic diseases in these areas—such as American 

trypanosomiasis—suffered from budgetary constraints, which may have led to 

underreporting.11-13 

The state of Pará accounted for the majority of cases (1,230 cases, 78.29% of the 

total) during the analyzed period. This high percentage is intrinsically related to the açaí 

cultivation in the region, since Para is the largest producer of this fruit in all of Brazil, with 

an average production of 120,127.10 tons from 2011 to 2017. During the harvesting and 

processing of açaí into pulp, there are several stages where contamination by the infected 

triatomine can occur. For example, nighttime harvesting can render the vector undetectable, 

generating a cascade of contagion. Therefore, proper sanitary handling of food is essential 

to reduce the spread of Chagas disease.10,14 

Regarding the socioeconomic profile of the disease, there was a predominance of 

male individuals (52.26%) aged between 20 and 39 years (34.69%). Furthermore, 394 cases 

were recorded in the 40-59 years age group, corresponding to 25.08% of the total. These 

data confirm a pattern found in the literature: the older the age, the longer the exposure time 

and consequently, the greater the chance of acquiring American trypanosomiasis. This study 

also corroborates studies that find a higher prevalence in people of working age (20 to 59 



 

 

years). Given the above, it is clear that Chagas disease is closely related to a specific pattern 

of demographic variables.18,19 

In turn, brown race is the most affected, represented by 83.51% of cases, which 

may be due to the high percentage of people of this ethnicity in the North and Northeast 

regions (61.40% of the total population). The white group is the second most affected, as 

well as the second most self-reported race/color in these areas (25.23% of the total 

population). Therefore, there is no correlation between a specific ethnicity and more cases 

of acute Chagas disease, only a simple census.8 

Oral transmission is also associated with outbreaks of the disease, both in and 

outside endemic regions. In 2015, 18 new cases occurred in the municipality of Marcelino 

Vieira (RN), an incidence 17 times higher than the regional average. All those involved 

reported having consumed sugarcane juice from the same source. This beverage was 

responsible for another outbreak, this time in Navegantes (SC), in 2005. Finally, the largest 

outbreak ever recorded, with 103 individuals affected, occurred in Caracas, Venezuela, due 

to contaminated guava juice. This shows that the range of foods susceptible to 

contamination goes far beyond açaí, although this is the main one.15-17 

Another prominent method is vector-borne transmission, in which the triatomine 

insect inoculates contaminated feces into the individual’s bloodstream. The first recorded 

case of this transmission—and also the first recorded case of the disease—occurred in 

1909, in the city of Lassance, state of Minas Gerais. The first suspected case of oral 

transmission occurred only in 1969, in Belém, Pará, precisely in the state most affected by 

the disease. This reinforces the data and demonstrates a shift in the pattern of Chagas 

disease spread: once vector-driven, it is now linked to food.20 

Finally, vertical transmission is emerging. Although this form of transmission is 

statistically insignificant, it poses an important public health concern, as the infected fetus 

will experience consequences after birth. This form of transmission is associated with 

endemic regions, where prenatal screening for American trypanosomiasis is recommended. 

Furthermore, the drug used to treat Chagas disease (benznidazole) is highly toxic, and its 

administration is recommended only to pregnant women with severe disease and in the 

acute phase. An existing infection increases the risk of premature birth, premature rupture 

of membranes, and low birth weight. Given this difficult-to-treat condition with a severe 



 

 

prognosis, preventive measures are essential, both in relation to the vector and food 

consumption.4,21 

Chagas disease is a neglected disease in Brazil, and this study highlights the 

importance of developing a well-defined epidemiological profile to provide data to the 

appropriate bodies. 

Despite the relevant results, limitations were identified in the use of secondary 

data from SINAN, such as the possibility of underreporting and inconsistencies in records, 

especially in regions with less infrastructure. Furthermore, the analysis is limited to the 

acute phase of the disease and may not fully reflect the full picture of the chronic phase. To 

reduce these limiting factors, it is recommended to strengthen notification systems, train 

professionals in active search, locate vectors, and expand diagnostic coverage, especially in 

endemic areas. 

It is important to emphasize that public health depends on other factors, such as 

education and infrastructure. Therefore, the information contained in this study can be used 

by Health Departments to plan Primary Care actions against American trypanosomiasis. 

Entomological monitoring and surveillance are also strengthened with a focus on 

combating the triatomine in the North and Northeast regions. Finally, the research data can 

inform public policies, favoring the allocation of financial resources to areas that most need 

it. In this way, it may be possible to reduce the incidence and morbidity and mortality of 

Chagas disease in the North and Northeast regions. 
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