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DOCTOR CARLOS CHAGAS (1879 – 1934)



farm2.static.flickr.com/1210/1278761587_92fdd 

INSTITUTO OSWALDO CRUZ, RIO DE JANEIRO



OSWALDO CRUZ, 1872 - 1917

upload.wikimedia.org/.../225px-Oswaldo_cruz. 



CARLOS CHAGAS AT HIS LABORATORY

bp2.blogger.com/.../s400/Carlos_chagas_2 



www.ilhagrande.org/vr/im/13/mico_24 

Callithrix penicillata



Triatoma infestans

www.cienciahoy.org.ar/hoy02/chagas5 



Trypanosoma minasense

www.scielo.cl/.../parasitol/v60n1-2/img17-01 



Source: Brazil-Medico, XXIII, 22 de Avril de 1909, Num. 16



FIELD STUDIES IN LASSANCE, MINAS GERAIS

www.ipec.fiocruz.br/img/carlos1 



FACSIMILE OF THE FIRST ISSUE OF 
MEMORIAS DO INSTITUTO OSWALDO CRUZ,

Vol.1, No. 2 Agosto 1909



FACSIMILE OF THE ARTICLE BY CARLOS CHAGAS
MEMORIAS DO INSTITUTO OSWALDO CRUZ,

Vol.1, No. 2:159-218 Agosto 1909



STAINED FORMS OF Trypanosoma cruzi

Source: Memorias do Instituto Oswaldo Cruz, 1:2, 159-218, Agosto 1909, Plate 13



Trypanosoma cruzi

www.facmed.unam.mx/.../chagas/img/tres 



Trypanosoma cruzi

ciencianet.com.ar/files/images/chagas.post.jpg



TRANSMISSION
CYCLE

Source: American trypanosomiasis (Chagas’ disease) and 
the role of molecular epidemiology in guiding control 
strategies, BMJ, 326:1445, 28 JUNE 2003.





HUMAN CYCLE: POOR RURAL HOUSES



BERENICE, the first case



CHAGAS DISEASE:
ACUTE PHASE



CHAGAS DISEASE: CHRONIC PHASE



ARTICLES INDEXED IN THE DATA BASE OF THE  
NATIONAL LIBRARY OF MEDICINE 
WASHINGTON,DC (www.nih.nlm.gov)

SUBJECT ARTICLES YEARS

Trypanosoma cruzi
Basic research

7 408 (83%) 1949 - 2005

Triatoma infestans
Basic research

665(7%) 1950 – 2004

Rhodnius prolixus
Basic research

617(7%) 1950 - 2004

Treatment of Chagas 
disease

286(3%) 1966 - 2005





CONTROL PROGRAMS: INSECTICIDE SPRAYING

www.cdc.gov/.../features/20050126_sprayman.jpg



DISTRIBUTION OF MAIN VECTORS, 1990

Source: Control of Chagas disease, Report of a WHO Expert Committee, 
TRS No. 811, Geneva 1991, p. 16



DISTRIBUTION OF MAIN VECTORS, 2000

Source: Control of Chagas disease, Second  Report of the WHO Expert Committee, 
TRS No. 905, Geneva 2002, p. 44



ARGENTINA: Interruption of Transmission of
Chagas disease, 1982-2002, Rates x 100
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Source: WHO, Weekly Epidemiological Record, Geneva, 
1996, 71:2, 12-15 and Informe Ministerio de Salud 2002



BRAZIL: Interruption of Transmission of 
Chagas disease, Rates x 100 

1982-2007
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Serological evidence of the interruption of  
transmission in Brazil, Instituto de Patología 

Tropical, Universidad Federal de Goias, June 2006

• Serological survey in 94 500 serum samplesin 
children 0 – 5 years, in all endemic States of Brazil

• No positivesamples were found in this survey 
which demonstrates the interruption of 
transmission of Trypanosoma cruziin Brazil 

Source: Luquetti A, Personal Communication, Instituto de Patología Tropical, 
Universidade Federal de Goiás, Brasil, June 2006



CHILE: Interruption of Transmission of 
Chagas disease, 1982- 2004, Rates x 100
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Source: WHO, Weekly Epidemiological Record, Geneva, 1999, 74:2, 9-11 and 
Informe Comisión Intergubernamental, 2004



PARAGUAY: Interruption of Transmission of 
Chagas disease, Rates x 100 
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URUGUAY: Interruption of Transmission 
Chagas disease, Rates x 100
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SOUTHERN CONE INITIATIVE: IMPACT

• 1997: Uruguay is certified free of transmission

• 1999: Chile is certified free of transmission
• 2006: Brazil is certified free of transmission

• ----------------------------------------------------------
• Sources:WHO (1998) Chagas disease, Interruption of transmission in 

Uruguay, Weekly Epidemiological Record, 1/2:1-4
• WHO (2000) Chagas disease, Certification of interruption of transmission in 

Chile, Weekly Epidemiological Record, 2:10-12
• WHO (2000) Chagas disease, Interruption of transmission in Brazil, Weekly 

Epidemiological Record, 19:153-155



INTERRUPTION OF TRANSMISSION
OF CHAGAS DISEASE

INFECTION RATES X 100
SOUTHERN CONE COUNTRIES 1982-2006

AGE

(Yrs.)

1982 86 90 92 94 98 02 04 06

ARG 18 4.8 1.2 1.0

BRA 0-7 4.8 0.4 0.28 0.1 0.1 0.001

CHI 0-4 5.4 1.9 0.9 0.2 0.1

PAR 18 9.7 3.9 2.0

URU 6-12 2.4 0.1 0.1 0.001

Source: WHO, 2002; INCOSUR, 1993-2006



INTERRUPTION OF TRANSMISSION
OF CHAGAS DISEASE

SOUTHERN CONE COUNTRIES 1982-2006
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CHANGE IN EPIDEMIOLOGICAL 
PARAMETERS

Source: World Health Organization, TDR, Report of the Scientific Working Group, 
Buenos Aires, 2007, p.5

PARAMETER 1990 2000 2006

Annual 
Incidence 

700 000 200 000 41 200

Annual Deaths 45 000 21 000 12 500

Prevalence
(millions)

30 18 15

Population at 
risk (millions)

100 40 28

Distribution 
(countries)

18 16 15



CHANGE IN EPIDEMIOLOGICAL 
PARAMETERS
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BURDEN OF DISEASE DUE TO CHAGAS DISEASE IN 
LATIN AMERICA, (DALYs IN MILLIONS) 1993-2004

DISEASE 1993 2004 % Decrease

Respiratory Infections 6.4 3.3 48.0

Diarrheal diseases 5.9 2.35 40.0

HIV/AIDS 4.4 3.2 28.0

Chagas disease 2.7 0.6 78.0

Tuberculosis 2.6 0.9 65.0

Malaria 0.5 0.12 26.0

Schistosomiasis 0.2 0.07 65.0

Leishmaniasis 0.04 0.04 0.0

Source: - World Bank 1993, World Development Report 1993: Investing in Health,
World Bank, Oxford University Press, Washington DC,  p. 216-218
WORLD HEALTH ORGANIZATION, WHOSIS, ( www.who.int, may 2007)



BURDEN OF DISEASE DUE TO CHAGAS DISEASE IN 
LATIN AMERICA, (DALYs IN MILLIONS) 1993-2002
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World Bank, Oxford University Press, Washington DC,  p. 216-218
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BURDEN OF DISEASE DUE TO CHAGAS 
DISEASE IN LATIN AMERICA, (DALYs IN 

MILLIONS) 1993-2002
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COST-EFFECTIVENESS OF THE CHAGAS 
DISEASE CONTROL PROGRAM, BRAZIL, 

1975-1999

Averted 
cases

Averted 
deaths

Averted 
expenses 

(67% 
Medical 

care, 33% 
Incapacity)

Return per 
US$ 

invested in 
control

2 399 000 337 000 7 500 000 000 17.oo

Source: Akhavan D (2000) Análise de Custo-efetividade do Programa de Controle da 
Doença de Chagas no Brasil, Organizaçao Pan-Americana da Saúde, Brasilia 271pp.



FUNDS INVESTED IN THE INTERRUPTION OF 
TRANSMISSION OF CHAGAS DISEASE IN THE 

SOUTHERN CONE COUNTRIES 1991 – 1999
(US THOUSANDS)

Country 1991-94 1995 1996 1997 1998 1999 Total

ARG 52 000 18 000 18 000 14 000 16 000 13 000 131 000

BOL 83 430 706 2 940 4 410 4 500 13 069

BRA 38 420 48 00 28 000 35 000 15 000 20 000 184 420

CHI 1 200 300 1 000 600 500 500 4 100

PAR 2 224 1 250 1 252 2 019 2 400 1 200 10 345

URU 179 74 74 74 75 100 676

Total 94 106 68 054 49 039 54 633 38 385 39 300 343 517

Source: Reports by the Ministries of Health to the Intergovernmental Commission
INCOSUR, 1991-2000



FUNDS INVESTED IN THE INTERRUPTION OF TRANSMISSION 
OF CHAGAS DISEASE IN THE SOUTHERN CONE COUNTRIES 

1991 – 1999
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THE FUTURE: ENTOMOLOGICAL 
SURVEILLANCE

• As Chagas disease becomes less a public health 
problem, its continued surveillance and control 
can be decreased in view of other pressing 
priorities such as Dengue Fever control

• Risk of re-establishment of active vector foci,  
house re-infestation and disease transmission 

• Surveillanceprograms should be continued on a 
permanent basis

Source: Dias JCP et al. 2002, The impact of Chagas Disease Control in Latin America,
A Review, Mem Inst Oswaldo Cruz, Rio de Janeiro, 97(5), 603-612 



COSTS AND BENEFITS OF SURVEILLANCE 
PROGRAMS
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Source: (Adapted from) Dias JCP et al. 2002, The impact of Chagas Disease 
Control in Latin America, A Review, Mem Inst Oswaldo Cruz, Rio de Janeiro, 
97(5), 603-612 

$53 Millions/year

Total cost in 10 years:
$350 Millions


