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Etiology¹

Trypanosoma cruzi

Reservoirs²

Wild and domestic mammals

Vectors²

Insects of the subfamily Triatominae

Triatomasp, Rodniussp, Panstrongylussp

Introduction

¹Dias, 2006; ²Silveira, 2000
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Main transmission routes and incubation periods¹

¹Guia de Vigilância em Saúde, 2014

Introduction

Transmission Incubation period (days)

Vector 4 to 15 

Oral 3 to 22

Transfusion 30 to 40

Accidental 1 a 20

Congenital Not determined
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Public health problem¹

Estimated 10 million infected worldwide

Brazil²

Vector control since the 1950s

Elimination of Chagas' disease by Triatomainfestansin 2006

Reduction of transfusional, transplant and congenital pathways

Increased oral acute Chagas disease (ACD) cases

Amazon region

¹A global brief on vector-borne diseases, 2014; ²Galvão, 2015

Magnitude
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Acute Chagas disease¹

Must be notified within 24 hours

Diagnosis in Brazil²

Acute phase
Parasitological – gold standard
Serological

IgM detection – when compatible clinical and epidemiological
IgG Detection – 2 blood samples (21 days)

¹Guia de Vigilância em Saúde, 2014; ²Portaria nº 204/2016

Brazil Surveillance system
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Background

Feb 23

Onset of symptoms 
of 4 patients

Notification to the Ministry 
of Health of a possible ACD 

outbreak
and request for support

4 patients confirmed
(parasitological)

Mar 20

2015

Jan 18



Objectives



Acute Chagas disease, Maranhão, 2015

General
To investigate the ocurrence of acute Chagas disease in Vila da Paz community 
in Turilândia, Maranhão, Jan-may 2015

Specifics
To describe the cases by person, time and place
To confirm the existence of the outbreak
To indicate the probable source of infection
To indicate recommendations

Objectives



Method
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Type of Study

Retrospective cohort

Period of study and investigation

Dec 27, 2014 to Jan 30, 2015

Apr 7 to 29, 2015

Method
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Community of Vila da Paz²

Maranhão State
Turilândia Municipality
Pop.: 2.149 inhab.
Location: ≈ 35 km of the county seat

Health services²
1 health unit

Malaria diagnosis

Method

Place of study

²Turilândia health departament, 2014

https://commons.wikimedia.org/w/index.p
hp?curid=16968608. Acessed: nov 21, 2016.
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Data sources

Case reporting forms and laboratory results sheets

Semi-structured questionnaire 

Laboratory tests performed

Parasitological

Serology of IgM and IgG

ELISA, HAI and IFIa

Method

a Enzyme-Linked Immunosorbent Assay, Indirect Hemagglutination and Indirect Iimmunofluorescence
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Case definitions
Suspect
Resident or visitor of Vila da Paz, who, between Dec. 27, 2014 and Apr. 7, 2015

Presented fever and one or more nonspecific or specific signs or symptoms of 
Chagas disease OR

Who was reported by Turilândia health department

Discarded
Suspect with negative prasitological or IgM or IgG nonreactive serology

Method
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Case definitions
Confirmed
Laboratory

Suspect positive in parasitological or reactive IgM detection OR

With seroconversion in two IgG serology detection

Clinical and epidemiological

Suspect who died with no laboratory results AND was clinically 
compatible and had epidemiological link with a laboratory confirmed case

Method



Results
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Investigation flow chart

Results

77

Discarded

1

Loss

89 Suspects

1clinical and

epidemiological

11

Confirmed

4

Parasitological

6

Serological
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Investigation flow chart

Results

77

Discarded

1

Loss

89 Suspects

1clinical and

epidemiological

11

Confirmed

4

Parasitological

6

Serological

1 familiy unit
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ACD patients according to sociodemographic variables, Vila da Paz, 2015

Results

Variables n

Male 7

Students 5

Living in Vila da Paz 10

Med. (Min – Max)

Age (years) 30 (5 - 59)

Monthly family income ($) 485,00 (185,00 – 715,00)

N=11
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0 1 2 3 4 5 6 7 8 9 10 11

Rash

Lymphadenomegaly

Stomach bleeding
Diarrhea

Uterine bleeding

Chest pain

Dyspnea

Epigastric pain

Arhralgia

Vertigo
Palpitation

Face edema

Headache

Inappetence
Vomit

Myalgia

Prostration
Fever

Nº
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m

p
to

m
s

ACD cases according to signs and symptoms, Vila da Paz, 2015

Results

N=11
Med. = 15 days

(7 to 21)
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ACD cases according to date of onset of symptoms, Vila da Paz, 2015

Results

N=11
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ACD cases according to date of onset of symptoms, Vila da Paz, 2015

Results

N=11
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ACD cases according to type of food consumed on Jan 6, Vila da Paz, 2015

Results

Type of food n

Bacaba 11

Manioc flour 6

Açaí 5

Turkey 2

Chicken 1

Beef 1

Dry fish 1

Dry shrimp 1

N=11
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ACD cases according to type of food consumed on Jan 6, Vila da Paz, 2015

Bacaba – Oenocarpusbacaba

Results

https://raizculturablog.files.wordpress.com/2008/01/bacaba2.jpg. 
Acessed: 11/16/2016.

https://pt.wikipedia.org/wiki/Bacaba#/media/File:Bacaba_2.jpg 
Acessed: 11/16/2016

http://sementesdoxingu.org.br/site/wp-
content/themes/airlock/advance/inc/timthumb.php?src=http:/
/sementesdoxingu.org.br/site/wp-
content/uploads/2013/02/bacaba3.jpg&w=640&zc=1. Acessed: 
09/10/2015

https://farm2.staticflickr.com/1075/5148742537_945daa75d7_b.jpg. 
Acessed: 11/16/2016.



Retrospective cohort
Method
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Definitions

Exposed: Individual who consumed bacaba served on January 6, 2015

Not exposed: Individual who didn’t consumed bacaba served on January 6, 2015

Ill: ACD confirmed case

Not ill: ACD discarded case

Losses: Individuals who were not found at home or by telephone after three 
attempts at different times

Method



Retrospective cohort
Results
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Investigation flow chart

Results

14 exposed

33 participants

16 not exposed

11 ill

3 not ill

16 not ill

3 losses
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Exposures associated with acute Chagas disease, Vila da Paz, 2015

Results

Bacaba Ill Not ill RR
Attack rate 

(%)
Atributable risk 

(%)
CI (95%) p-valuea

Yes 11 3 Undefined 78,6 78,6 57,1 – 100,1 < 0,01
No 0 16

aFisher exact

N=30
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Exposures not associated with acute Chagas disease, Vila da Paz, 2015

Results

Food Ill Not ill
Attack rate

(%) RR CI (95%) p-valuea

Cassava flour 6 12 33,3 0,91 0,33 – 2,53 0,58
Açai 5 10 33,3 0,93 0,34 - 2,54 0,60
Terkey 2 4 33,3 0,95 0,27 - 3,38 0,66
Chicken 1 3 25,0 0,69 0,11 – 4,10 0,57
Beef 1 6 14,3 0,34 0,05 - 2,29 0,20
Dry shrimp 1 4 20,0 0,53 0,08 – 3,31 0,42
Dry fish 1 1 50,0 1,50 0,33 – 6,62 0,57
aFisher exact

N=30



Timeliness of epidemiological
investigation
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Epidemiological investigation
Initial suspicion

27 days after the onset of symptoms of the first case
Notification

14 days after initial suspicion
Diagnosis

Parasitological – 4 initial cases
Serological – IgG detection

Second sample
64 days (31 - 64) after 1st sample

Results



Action takens
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Education and information about Chagas disease

Encouraging the capture of triatomines for identification and of 
Trypanosomascreening

19 especimens of 3 wild species captured, with 5 positives for T. cruzi

Seroprevalence survey for Chagas disease

Simple random sample

No seroreactive individuals

Action takens



Limitations
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Memory bias

Difficulty remembering exposures, signs and symptoms, and the onset dates

Interfered accurately description of the patients

Underestimated or overestimated exposed

Limitations



Conclusion
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ACD outbreak in Vila da Paz, jan/15 and the probable cause was the 
ingestion of bacaba in jan 6th

Ingestion bacaba presented AR ≈ 79%

No association between ingestion of other foods and illness

Oral is the main parasite dispersal mechanism between mammals since 1921¹

Between 2000 and 2010

More than 1,000 cases in 138 ACD outbreaks

Mainly Brazilian Amazon

≈ 70% ingestion of food contaminated

Ex.: Açai, sugar cane juice, bacaba

Conclusion

¹Shikanai-Yasuda & Carvalho, 2012
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Not part of the endemic area for Chagas disease¹
Triatomine species found are not particularly competent vectors

Contamination probably before harvested and manipulated

Less than 50% of the cases were confirmed using the parasitological 
technique

Gold standard in acute phase

Malaria diagnosis in Brazilian Amazon ³

No timeliness in the epidemiological cases investigation

Rapid diagnosis and treatment can avoid deaths²

Conclusion

¹Galvão, 2015; ²Alarcón de Noya et al, 2010; ³Health Surveillance Guide, 2014



Recomendations
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To follow the Ministry of Health protocol for detection, notification and 
diagnosis of ACD patients

To educate and inform population and commercial establishments

Proper hygiene bacaba to prevent new cases and outbreaks

To guide and stimulate population to participate in tritomine passive 
entomological surveillance

Species identification and infection screening

Recomendations

¹Alarcón de Noya et al, 2010; ²Health Surveillance Guide, 2014
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Acute Chagas disease¹

Must be notified within 24 hours

Diagnosis in Brazil²

Acute phase
Thick blood smear – gold standard
Serological

IgM detection - compatible clinical and epidemiology
IgG Detection - 2 collections (21 days)

Chronic phase
Reagent results in Elisa method and another one

¹Guia de Vigilância em Saúde, 2014; ²Portaria nº 204/2016

Brazil Surveillance system
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Treatment in Brazil¹

Offered by SUS

Brazilian Consensus on Chagas Disease

Benzidazol - first choice

Nifurtimox - Alternative when there is intolerance to benznidazol

¹Consenso brasileiro de doença de Chagas

Brazil Surveillance system
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Type of Study
Retrospective cohort

Data analysis
Absolute frequencies, measures of central tendency and dispersion
Relative risk (RR)
Attributable risk (AR)

Confidence interval of 95%

Period of study and investigation
Dec 27, 2014 to Jan 30, 2015
Apr 7 to 29, 2015

Method
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Signs and symptoms
Nonspecifics

Prostration, diarrhea, vomiting, epigastralgia, dizziness, inappetence, 
headache, myalgia, lymphadenomegaly, exanthema

Especifics

Face and/or lower limbs edema, cough, dyspnea, chest pain, melena, 
hematemesis, inoculation chagoma, Romaña's sign, arthralgia, 
hepatomegaly and/or splenomegaly, cardiac arrhythmia, myocarditis, 
pericarditis, pericardial effusion, cardiac tamponade or manifestations of 
heart failure

Method
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ACD patients according to sociodemographic variables, Vila da Paz, 2015

Results

Variables n

Male 7

Students 5

Living in Vila da Paz 10

Med. (Min – Max)

Age (years) 30 (5 - 59)

Monthly family income ($) 485,00 (185,00 – 715,00)

Residence time (years) 13 (1 – 17)

N=11
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ACD cases according to signs and symptoms, Vila da Paz, 2015

Results

Provável transmissão oral

Organ transplantation
Vector sting

Dec/14 – Jan/15
Maternal diagnosis 
of Chagas disease

Inoculation Chagoma
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Epidemiological investigation
Initial suspicion

27 days after the onset of symptoms of the first case
Notification

14 days after initial suspicion
Diagnosis

Parasitological – 4 initial cases
Serological – IgG

39 days after onset of symptoms (24 – 92 days)
14 days after the initial suspicion (14 – 78 days)
Second sample

64 days (31 - 64) after 1st sample

Results
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Triatomine bugs captured by residents during the outbreak investigation

Developments

Triatomine species Nº of
specimens

Nº of positive 
specimens

Rodniuspictipesa 16 4

Rodniusrobustusb 2 1

Eratirusmucronatusc 1 0

Total 19 5
aEspécie capturada em domicílios, mas ainda predominantemente silvestre (Silveira, 2000)
bEspécie silvestre, com exemplares adultos eventualmente encontrados em domicílios (Silveira, 2000) 
cEspécie silvestre e potencial vetor da doença de Chagas (Monte et al, 2014)
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Seroprevalence survey - Simple random sampling method

Data source: Family register of the community health agents program

Parameters

Population 2.149

Expected prevalence* 4,6%

Maximum expected error 3%

Confidence level 95%

*Bezerra et al, 1983

Sample size: 172 inhabitants

30% replacement: 52 inhabitants

Developments
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Seroprevalence survey - Results
There were not found positive residents

Developments

Variáveis n %
Female 83 51,9
Born in other cities of Maranhão 90 56,3
Living in mud-houses 94 74,0
Students 73 45,6
Had seen a triatomine 30 18,8

Had been biten 1 3,3
Med. (Q1 – Q3)

Age (years) 18 (8 – 41)
Years of study 4 (1 – 7)
Years of residence 5 (2 – 9)
Monthly per capita income (R$) 105,00 (62,50 – 200,00)

N = 160

Obs.: 12 samples were lost on the way to the reference laboratory.


