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aBStraCt 

Chagas disease (CD) is a neglected endemic disease. Its classic form of transmission occurs through hematophagous triatomine insects. 
Its classic form of transmission occurs through hematophagous triatomine insects. There are cases of the disease in non-endemic regions 
that occur through alternative transmissions, as this possibility also exists. The aim of this study was to report a case among members of 
a same family (born and resident in Taquarituba, São Paulo, Brazil) diagnosed with CD. The family matriarch lived in a mud house in 
the countryside and reported contact with the triatomine during childhood. Two grown-up children are also seroreactive; both reported 
not having contact with the insect as children. Medical record analyzes and new laboratory tests were performed. Clinical history and 
recent tests have confirmed positivity for CD in the matriarch and her grown-up children. Parasitological techniques have shown negative 
results, evidencing that they are in the chronic form of the disease. Congenital transmission may have occurred between them, as well as 
the possibility of vector transmission by secondary species cannot be ruled out, since the patients come from a municipality considered 
endemic for CD in the past.  

Key words: congenital Chagas disease; Trypanosoma cruzi; mechanism of transmission; diagnostic methods. 

J Bras Patol Med Lab. 2019; 55(6): 693-704.

10
.5

93
5/

16
76

-2
44

4.
20

19
00

62

rESuMo 

A doença de Chagas (DC) é uma enfermidade endêmica negligenciada. Sua forma clássica de transmissão ocorre por meio de 
insetos triatomíneos hematófagos. Há casos da doença em regiões não endêmicas ocorridos por transmissões alternativas, uma 
vez que também existe essa possibilidade. O objetivo deste estudo foi relatar um caso de membros da mesma família (natural e 
residente em Taquarituba, São Paulo, Brasil) diagnosticados com DC. A matriarca da família morava em uma casa de barro 
na zona rural e relatou contato com o triatomíneo na infância. Dois filhos também são sororreagentes; ambos relataram não 
terem tido contato com o inseto quando crianças. Análises de prontuário e novos testes laboratoriais foram feitos. O histórico 
clínico e os recentes exames confirmaram a positividade para DC, tanto na mãe quanto nos filhos. As técnicas parasitológicas 
demonstraram resultados negativos, constatando forma crônica da doença. Transmissão congênita pode ter ocorrido entre eles, 
assim como também não se pode descartar a possibilidade de ocorrência de transmissão vetorial por espécies secundárias, visto 
que os pacientes são oriundos de um município considerado endêmico para DC no passado.

Unitermos: doença de Chagas congênita; Trypanosoma cruzi; mecanismos de transmissão; métodos de diagnósticos.
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rESuMEn 

La enfermedad de Chagas (EC) es una infección endémica que ha sido descuidada. Su forma clásica de transmisión ocurre mediante 
insectos triatominos hematófagos. Hay casos de la enfermedad en regiones no endémicas que ocurrieron por vías alternativas 
de transmisión, puesto que también hay esa posibilidad. El objetivo de este estudio fue reportar un caso de miembros de una 
misma familia diagnosticados con EC. La matriarca de la familia vivía en una casa hecha de barro en la zona rural y reportó 
contacto con el triatomino en su infancia. Dos hijos son también sero-reactivos, pero no reportaron contacto con el insecto cuando 
eran niños. Se hicieron análisis de historial médico y nuevas pruebas de laboratorio. El histórico clínico y las pruebas recientes 
confirmaran la positividad para EC, tanto en la madre como en los hijos.  Las técnicas parasitológicas demostraron resultados 
negativos, comprobando la forma crónica de la enfermedad. Transmisión congénita puede haber ocurrido entre ellos, así como 
no se puede descartar la posibilidad de ocurrencia de transmisión vectorial por especies secundarias, ya que los pacientes proceden 
de un municipio que fue considerado endémico para EC en el pasado.

Palabras clave: enfermedad de Chagas congénita; Trypanosoma cruzi; mecanismos de transmisión; métodos de diagnósticos.

introDuCtion

American trypanosomiasis, or Chagas disease (CD), is caused 
by a flagellated protozoan, Trypanosoma cruzi (T. cruzi). 
There are occurrences of this manifestation in 21 countries in 
the Americas, with an incidence of 28 thousand cases/year and 
approximately 12 thousand deaths/year, and it is estimated that 
there are around 8 million infected individuals(1).

Considered one of the main neglected infectious endemic 
diseases, mainly due to the low investment of the pharmaceutical 
industry and the disease occurring exclusively in the American 
continent; its transmission occurs by the triatomine bugs 
(vector). The disease is known in non-endemic regions by other 
means: alternative routes of transmission (oral, congenital, blood 
transfusion, laboratory accidents, and organ transplants)(2-4). 

Classical transmission occurs through the triatomine, which 
ingests blood repast from a protozoan-infected mammalian host. 
By performing a new blood meal on a healthy individual, the 
insect eliminates metacyclic trypomastigotes with feces and urine, 
which will penetrate the bite wound; inside the vertebrate host 
cells, they become amastigotes, which multiply. After formation 
of intracellular nests, another differentiation in trypomastigote 
occurs; this form overflows the cell and is released into the 
bloodstream and can reach other cells of any tissue or organ(5).

Alternative mechanisms for CD transmission are very 
important for public health control. There is concern about these 
forms of transmission, as they are presenting new epidemiological 
occurrences, especially the oral and congenital cases. There are 
reported cases of congenital CD in South American countries. 
Brazil presents congenital transmission risk estimated at 1%; in 

other countries such as Argentina, Bolivia, Chile and Paraguay, 
the percentage reaches 8%(6, 7). In endemic countries, vertical 
transmission rate is 5%, compared to other localities (2.7%)(8). 

Early diagnosis is important in infants of mothers with 
Chagas disease, as there are no approaches to prevent T. cruzi 
maternal-fetal transmission to the fetus, since specific treatment of 
the disease during pregnancy due to side effects and toxicity is not 
recommended of the drug(9). When diagnosis is possible, disease 
control and its evolution to clinical forms are more likely to 
occur(10). For the diagnosis of pregnant women with suspected CD, 
serological tests and direct parasitological methods are performed, 
usually detectable when in the acute phase, with high parasitemia 
levels. In the chronic or undetermined phase of infection, in 
which there is a low parasitemia level, indirect parasitological or 
serological methods, or molecular biology tools are performed(11).

Treatment for CD is performed by oral administration of 
benzonidazole, which causes adverse reactions to the patient, or 
nifurtimox, which is highly toxic drug. However, only the former 
is usually administrated in Brazil. Treatment is recommended 
regardless of the mechanism acquired, and is not indicated for 
pregnant women, lactating women, alcoholics and patients with 
a history of liver failure(12).

CaSE rEPort anD MEthoDoLogy

Case report of three members of a same family detected 
with CD. These patients underwent medical follow-up at the 
Infectious Disease Outpatient Clinic of the Hospital das Clínicas 
of the Faculdade de Medicina de Botucatu (HC-FMB). The family 
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is from and are resident in the city of Taquarituba, in the rural 
area of the state of São Paulo, a municipality considered in the 
past as an important endemic area of CD, which requires constant 
epidemiological surveillance(13).

The matriarch (67 years old) reports that during childhood 
she lived in a rural area, in a mud house. She remembers having 
had contact with the triatomine insect and seeing it countless 
times on the wall of the old house; she currently lives in a brick 
house in a peri-urban area. This patient was found to be carrying 
chronic CD in 2013, through a screening performed on her family 
members by serological diagnoses. She has nine children; two of 
them were confirmed seroreactive for T. cruzi infection; four other 
children presented negative results; and three of them refused to 
perform the tests. 

The positive son (27 years of age) found to be a carrier for 
the disease in 2012; he reported that they had never contacted the 
vector. From this fact, the other family members were called for 
examination. Among the siblings who agreed to be serologically 
diagnosed at the HC-FMB, one sister (30 years old) was found to be 
seroreactive in 2017; she also reported have never having contact 
with the vector at any stage of her life. Both reported that they 
showed no clinical manifestation similar to that occurring during 
the acute phase of the infection, and that during childhood they 
lived in a brick house in a peri-urban area; now, in the youth/adult 
phase, they are living in an urban area. This patient has a four-
year-old daughter who has not undergone any specific tests so far.

Parasitological diagnoses were performed at the Laboratory 
of Infectious and Parasitic Diseases of the Department of Tropical 
Diseases of the FMB. Direct diagnoses, which consist of a small drop 
of venous blood or digital puncture placed on a slide for reading 
under a microscope, were applied(14, 15). The modified Strout 
concentration method was applied(16), which allows demonstrating 
the parasite in a blood collection sample. The sample undergoes a 
double centrifugation for microscope sediment analysis(17, 18). This 
method is effective when the patient is in the acute phase, and 
the protozoan infection occurs, and it is possible to visualize its 
trypomastigote form in the blood(14).

The T. cruzi determination of the chronic phase of the disease 
is performed by indirect methods using enrichment techniques 
(blood culture). According to Junqueira et al. (2011)(18), this 
technique presents 30% to 79% sensitivity. Blood components were 
seeded in a biphasic semisolid media composed by blood agar in 
association with enriched liquid medium, as proposed by Camargo 
(1964)(19). The introduction of modifications makes the technique 
more sensitive and promotes the proliferation of trypanosomatids 
in the culture medium(20).

In this phase there are also high levels of antibodies 
against T. cruzi antigens detectable by conventional serological 
methods, such as indirect immunofluorescence reaction (IIF), 
indirect hemagglutination (IHA) and immuno-enzymatic assay 
(ELISA)(21). Serological tests were performed using indirect 
chemiluminescence (ICL), IHA, and immunofluorescence, as well 
as complete blood count (CBC), and C-reactive protein (CRP); all 
conducted by the HC-FMB Clinical Laboratory.

rESuLtS anD DiSCuSSion

The parasitological method performed in the patients with 
Chagas disease indicated that they are not in the acute phase of the 
disease. Laboratory tests for T. cruzi detection are directed according 
to the phase of infection the patient is in (acute or chronic). The 
parasitological method presents high specificity in individuals who 
are in the acute phase, but is low sensitivity during the chronic 
phase(22). Sub patent parasitemia at this stage may interfere with the 
results of this method, which suggests negativity, emphasizing that a 
negative test does not exclude the possibility of infection(23, 24). 

In the chronic phase, the parasite can be detected using 
serological methods that depend on the binding of immunoglobulin 
G class (IgG), an anti-T. cruzi specific antibody(3). According to 
Ostermayer and Castro (1997)(25), serological testing reference values 
(reagent, non-reactive and inconclusive) are established by each 
laboratory according to the technique applied, the type/brand of 
the kit, etc. Based on the patients’ clinical history of this case report, 
it was observed that the applied serology (chemiluminescence and 
IHA) in the matriarch in 2013 was reactive (14.74s/Co). These tests 
were not performed in later years due to the loss of clinical follow-up 
of the patient. She returned to followed-up only in 2017. The son, 
when diagnosed in 2012, presented chemiluminescence of 8.40s/Co 
and reagent IHA; he repeated specific post-treatment examinations 
in 2013, obtaining serological results of 9.61s/Co and reagent 
IHA. This patient was the only one receiving treatment. Recently, 
in 2017, chemiluminescence (7.57s/Co) was performed and non-
reactive IHA. For his sister, chemiluminescence was 5.07s/Co, 
positive indirect immunofluorescence (IFI) and non-reactive IHA. 
The chemiluminescence of the child presented non-reactive result 
(0.04s/Co) and negative IFI. 

All patients presented normal CRP parameters, as well as 
on blood count. Only the eosinophil rate (23%) in the matriarch 
was altered; in the daughter, increased cholesterol was observed 
(223 mg/dl). According to Rassi and Rassi Jr. (2013)(26) (apud II 
Brazilian Consensus on Chagas Disease – Consenso Brasileiro de 
Doença de Chagas)(24), laboratory tests may present alterations on 
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blood count with increase or decrease in global leukocytometry 
levels, intense lymphocytosis, plasmacytosis and neutropenia. It 
is noted that from the second week of the disease there is a high 
occurrence of atypical lymphocytes and leukocytoids, however, it 
cannot be stated that CD is related to the matriarch’s eosinophilia, 
as there are other factors and other triggering conditions that alter 
this rate(27).

The clinical record of CD positive children indicated that they 
are in the undetermined chronic phase. The patient in this phase 
presents positive serology on serological test, echocardiogram 
(ECG), and esophageal and chest x-Ray within normal parameters, 
which may persist for years(3, 28). 

Unlike the matriarch, who in 2013 was diagnosed with the 
undetermined chronic form because she presented no development 
of the disease at that time, in 2017 there was an alteration in her 
electrocardiogram on imaging exams, including right bundle 
branch block in the heart, that evolved to the chronic cardiac 
form. Chronic Chagas heart disease is the most common clinical 
manifestation and presents a certain degree of severity; it develops 
in about 20%-30% of patients with abnormal conduction system 
dispositions, arrhythmia, heart failure, arterial thromboembolism 
and atrioventricular block(3, 29). 

Regarding the child, it was observed that she received negative 
results for the applied tests, ruling out the contact with the 
protozoan. 

According to Lima and Silva (1952)(30), and Coda et al. 

(1958)(31), the municipality of Taquarituba, central west of the 
state of São Paulo, was formerly considered an important region for 
CD, since a distribution of the Triatoma infestans vector infected 
by the T. cruzi occurred. In addition, some studies mention that 
the area could be an important disseminator of infection in the 
1950s, since most samples for such studies indicated positivity for 
infection in both, insects and patients(32, 33). At first, the matriarch 
may have contracted the infection during this period, as she 
reported frequent contact with the insect during childhood.

With regard to her grown-up children with Chagas chronic 
disease, the possibility of congenital transmission cannot be ruled 
out, nor can the hypothesis that other transmission mechanisms 
are still involved, such as oral and mainly vectoral, because 
the patients come from an endemic municipality. At this point, 
there is no way to determine which mechanism of transmission 
occurred, and at what time of life the children contracted the 
infection. Based on other studies, although the implementation 
of the Chagas Disease Control Program in the State of São Paulo 
was efficient in the control of T. infestans, there are still secondary 
triatomine species (Panstrongylus megistus, T. sordida and 
Rhodnius genus) capable of carrying the infection(34-38).

It should be noted that this neglected disease should 
attract more attention from public health services, especially 
by the pharmaceutical segment, due to the development of new 
treatments, especially in endemic regions where there are still 
remnants of infection in young patients, as evidenced in the study 
by Navarro et al. (2013)(39). In this context, it would be necessary 
to direct attention to the entire population of these areas, such as 
young people of childbearing age, especially pregnant women, 
performing the identification and clinical monitoring of this 
group. Furthermore, the work carried out by entomological 
surveillance must be intensified and continuous in the fight 
against still residual vectors, and secondary species. 

aCknowLEDgEMEntS

To the Universidade Estadual Paulista Julio de Mesquita 
Filho (UNESP)/FMB for offering the Professional Improvement 
Program; to the HC-FMB and also to the Experimental Research 
Unit of the same institution, specifically the Infectious Diseases 
Laboratory (Laboratório de Moléstias Infecciosas) of the 
Department of Tropical Diseases for granting its structure for 
the development of this study. 

rEfErEnCES

1. Organização Mundial da Saúde. Pan American Health Organization 
(PAHO). General information Chagas disease. 2016. Available at: http://
www.paho.org/hq/index.php?option=com_content&view=article&id=5
856&Itemid=41506&lang=en.

2. Dias JCP, Amato Neto V, Luna EJA. Mecanismos alternativos de 
transmissão do Trypanosoma cruzi no Brasil e sugestões para sua 
prevenção. Rev Soc Bras Med Trop [Internert]. 2011 mai-jun; 44(3): 
375-9. Available at: http://www.scielo.br/pdf/rsbmt/v44n3/aop32-11.pdf. 

3. Rassi Jr. A, Rassi A, Rezende JM. American trypanosomiasis (Chagas 
disease). Infect Dis Clin North Am. 2012; 26(2): 275-91. PubMed PMID: 
22632639.

4. Santos F, Lyra MAM, Alvez LDS, et al. Pesquisa, desenvolvimento e 
inovação para o controle das doenças negligências. Rev Ciênc Farm Bas 
Aplic [Internet]. 2012; 33(1): 37-47. Available at: http://serv-bib.fcfar.
unesp.br/seer/index.php/Cien_Farm/article/viewArticle/1624.

5. Lana M, Tafuri WL. Trypanosoma cruzi e doença de Chagas. In: 
Neves DP, editor. Parasitologia humana. 11 ed. São Paulo: Atheneu; 2004. 
Cap. 11, p. 85-108. 

Investigation of Chagas disease within the same family: case study



697

6. Organização Mundial da Saúde. WHO Expert Committe on the Control 
of Chagas Disease. (Who technical report series, 905). Geneva; 2000. 
Available at: http://apps.who.int/iris/bitstream/10665/42443/1/ WHO_
TRS_905.pdf.

7. Carlier Y, Torrico F. Congenital infection with Trypanosoma cruzi: from 
mechanisms of transmission to strategies for diagnosis and control. Rev 
Soc Bras Med Trop [Internet]. 2003; 36(6): 767-71. Available at: http://
www.scielo.br/pdf/rsbmt/v36n6/a24v36n6.pdf.

8. Howard EJ, Xiong X, Carlier Y, Sosa-Estani S, Buekens P. Frequency of 
the congenital transmission of Trypanosoma cruzi: a systematic review 
and meta-analysis: a systematic review. BJOG. 2014; 121(1): 22-33. 
PubMed PMID: 23924273.

9. Rotta DS, Siqueira L, Pedroso D. Transmissão congênita da doença de 
Chagas: uma revisão. Arq Ciênc Saúde. 2013; 20(4): 140-6. Available at: 
http://repositorio-racs.famerp.br/racs_ol/vol-20-4/v20-4.htm

10. Moya PR, Moretti ERA. Doença de Chagas congênita. In: Dias JCP, 
Coura JR. Clínica e terapêutica da doença de Chagas: uma abordagem 
prática para o clínico geral. Rio de Janeiro: FioCruz; 1997. Cap. 22, 
p. 383-409. 

11. Moretti E, Basso B, Castro I, et al. Chagas’ disease: study of congenital 
transmission in cases of acute maternal infection: case report. Rev Soc 
Bras Med Trop. 2005; 38(1): 53-5. PubMed PMID: 15717095.

12. Oliveira MF, Nagao-Dias AP, Pontes VMO, Souza Junior AS, Coelho HLL, 
Coelho CB. Tratamento etiológico da doença de Chagas no Brasil: 
atualização. Rev Patol Trop. 2008; 37(3): 209-28. Available at: https://
www.revistas.ufg.br/iptsp/article/view/5063/4218

13. Carvalho ME, Latorre MRDO, Ferreira CS, Mello CS, Barata JMS. 
Soroprevalência de infecção chegásica de Triatoma infestans após 
medidas de controle. Rev Saúde Pública [Internet]. 2000; 34(1): 15-20. 
Available at: http://www.scielo.br/pdf/rsp/v34n1/1375.pdf.

14. Steindel M, Grisard EC. Trypanosoma (Schizotrypanum) cruzi. 
In: Carli GA. Parasitologia clínica: seleção de métodos e técnicas de 
laboratório para o diagnóstico das parasitoses humanas. São Paulo: 
Atheneu; 2001; p. 313-14, 316, 438-443. 

15. Ministério da Saúde. Manual de capacitação na detecção de 
Trypanosoma cruzi para microscopistas de malária e laboratoristas da 
rede pública. Rio de Janeiro: Fundação Oswaldo Cruz; 2011. Available 
at: http://www.fiocruz.br/ioc/media/Manual_Microscopia_Coura.pdf.

16. Flores MA, Trefos A, Paudes AR, Ramos AY. El método de concentración 
de Strout em el diagnóstico de la fase aguda de la enfermedad de Chagas. 
Boletim Chileno de Parasitologia. 1966; 21: 38-9.

17. Emanuel A, Castro CN. Método de Strout utilizando diferentes 
velocidades de centrifugação no diagnóstico da fase aguda da doença de 
Chagas. Rev Soc Bras Med Trop. 1985; 18(4): 247-9. Available at: http://
www.scielo.br/pdf/rsbmt/ v18n4/07.pdf. 

18. Junqueira ACV, Gonçalves TCM, Moreira CJC. Manual de capacitação 
na detecção de Trypanosoma cruzi para microscopistas de malária e 
laboratoristas da rede pública. 2 ed. Rio de Janeiro: Fiocruz; 2011. p. 28, 
33, 35.

19. Camargo EP. Growth and differentiation in Trypanosoma cruzi. I. 
Origin of metacyclic trypanosomes in liquid media. Rev Instituto Med 
Trop São Paulo. 1964; 16: 93-100.

20. Luz ZMP, Coutinho MG, Cancado JR, Krettli AU. Hemocultura: técnica 
sensível na detecção do Trypanosoma cruzi em pacientes chagásicos na 
fase crônica da doença de Chagas. Rev Soc Bras Med Trop. 1994; 17(3): 
143-8. 

21. Chiari E, Galvão LMC. Diagnóstico parasitológico da doença de 
Chagas. In: Dias JCP, Coura JR, editores. Clínica e terapêutica da doença 
de Chagas: uma abordagem prática para o clínico geral. Rio de Janeiro: 
Fiocruz; 1997. Cap. 5, p. 85-97. 

22. Chiari E, Dias JCP, Lana M, Chiari CA. Hemocultures for the 
parasitological diagnosis of human chronic Chagas’ disease. Rev Soc 
Bras Med Trop. 1989; 22(1): 19-23. PubMed PMID: 2517801.

23. Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde. 
Consenso Brasileiro em Doenças de Chagas (CBDC). Rev Soc Bras Med 
Trop. 2005; 38(Supl. 3): 1-30.

24. Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde. II 
Consenso Brasileiro em Doenças de Chagas (CBDC). Epidemiologia e 
Serviços de Saúde; 2015; 25(esp): 7-86. Available at: http://www.scielo.br/
pdf/ress/v25nspe/2237-9622-ress-25-esp-00007.pdf. 

25. Ostermayer AL, Castro AM. Diagnóstico sorológico da doença de 
Chagas. In: Dias JCP, Coura JR, editores. Clínica e terapêutica da doença 
de Chagas: uma abordagem prática para o clínico geral. Rio de Janeiro: 
Fiocruz. 1997; Cap. 6, p. 99-113. Available at: http://books.scielo.org/id/
nf9 bn/pdf/dias-9788575412435-07.pdf.

26. Rassi A, Rassi Jr. A. Doença de Chagas aguda. In: Sociedade Brasileira 
de Clínica Médica (Org.). ROURGEM: Programa de Atualização em 
Medicina de Urgência e Emergência: ciclo 7. Porto Alegre: Artmed 
Panamericana; 2013. p. 41-85. 

27. Amato-Neto V, Levi GC. Causas de eosinofilia sanguínea. Rev Soc Bras 
Med Trop [Internet]. 1970; 4(1): 51-68. Available at: http://www.scielo.
br/pdf/rsbmt/v4n1/05.

28. Prata A. Clinical and epidemiological aspects of Chagas disease. 
Lancet Infect Dis. 2001; 1: 92-100. PubMed PMID: 11871482.

29. Coura JR, Borges Pereira J. Chagas disease: 100 yers after its descovery. 
A systemic review. Acta Tropica. 2010; 115(1-2): 5-15. PubMed PMID: 
20382897.

30. Lima FO, Silva TL. Distribuição dos triatomíneos no estado de São 
Paulo. Arq Higiene Saúde Pública. 1952; 17: 27-55. 

31. Coda D, Falci N, Mendes FAT. Contribuição para o estudo e profilaxia 
da doença de Chagas no estado de São Paulo. Rev Instituto Adolfo Lutz 
[Internet]. 1958; 19: 83-121. Available at: http://www.ial.sp.gov.br/resources/
insituto-adolfo-lutz/publicacoes/rial/50/rial-181-2_1958/c254.pdf. 

32. Mello CS, Salvo A, Rocha e Silva EO, et al. Estudo epidemiológico 
relativo à infecção chagásica no município de Taquarituba, SP, realizado 
no período de 1974 a 1976. In: Resumos do 19º Congresso Brasileiro de 
Higiene. Soc Bras Higiene (São Paulo). 1977; 5-10. 

33. Picka MCM, Meira DA, Carvalho TB, Peresi E, Marcondes-Machado J. 
Definition of a diagnostic routine in individuals with inconclusive 
serology for Chagas disease. Braz J Infect Dis. 2007; 11(2): 226-33. 
PubMed PMID: 17625767.

34. Lucheis SB, Silva AV, Araújo Jr. JP, Langoni H, Meira DA, Marcondes-
Machado J. Trypanosomatids in dogs belong to individuals with chronic 
Chagas’ disease living in Botucatu town and surrounding region, São 
Paulo state, Brazil. J Venom Anim Toxins incl Trop Dis [Internet]. 2005; 

Nayore Tamie Takamiya; Erika Alessandra P. N. Costa; Simone B. Lucheis; Rodrigo M. Santos



698

11(4): 492-509. Available at: http://www.scielo.br/scielo.php?script=sci_
arttext&pid=S1678-91992005000400009.

35. Wanderley DMV, Silva RA, Barbosa G, Rodrigues VLCC, Carvalho ME. 
Doença de Chagas no estado de São Paulo: dos primórdios do controle 
vetorial à vigilância sustentável. Cad Saúde Coletiva. 2009; 17: 857-72. 

36. Silva RA, Mercado VTC, Barbosa GL, Rodrigues VLCC, Wanderley DMV. 
Situação atual da vigilância entomológica da doença de Chagas no 
estado de São Paulo. Boletim Epidemiológico Paulista [Internet]. 2011; 
8(87): 4-13. Available at: http://www.saude.sp.gov.br/resources/ sucen/
homepage/downloads/arquivos-de-chagas/bepa87_chagas.pdf.

37. Silva EOR, Rodrigues VLCC, Silva RA, Wanderley DMV. Programa de 
Controle da doença de Chagas no Estado de São Paulo, Brasil: o controle 

e a vigilância da transmissão vetorial. Rev Soc Bras Med Trop [Internet]. 
2011; 44(supl. 2): 74-84. Available at: http://www.scielo.br/pdf/rsbmt/
v44s2/a12v44s2.pdf.

38. Minuzzi-Souza TTC, Nitz N, Cuba CAC, et al. Synanthropic triatomines 
as potential vectors of Trypanosoma cruzi in Central Brazil. Rev Soc Bras 
Med Trop. 2017; 50(6): 824-8. PubMed PMID: 29340461.

39. Navarro EC, Goto RL, Ricoboni IS, et al. Soroprevalence of Chagas 
infection in young individuals in a blood Center in the state of São Paulo, 
Brazil. Rev Instituto Med Trop São Paulo [Internet]. 2013; 55(4): 245-
50. Available at: http://www.scielo.br/scielo.php?script=sci_arttext&pid
=S0036-46652013000400245.

CorrESPonDing author

Nayore Tamie Takamiya  0000-0002-1831-1638
e-mail: nayoretk@gmail.com

This is an open-access article distributed under the terms of the Creative Commons Attribution License.

Investigation of Chagas disease within the same family: case study


