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DOCTOR CARLOS CHAGAS (1879 —1934)
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CARLOS CHAGAS AT HIS LABORATORY
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Triatoma infestans
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Trypanosoma minasense
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PATHOLOGIA INTERTROPICAL

Nova especie morbida do homem, produzida por
um trypanozoma ({rypanozoma Cruzi;

Nota prévia

Trabalho do Institute Oswaiog oz

PrLo Dt CARLOS GHAGAs
(Assistente do Instituto
Vimos, desde mezes, estudando o eyvelo evalu
tivo de wmn hemo-flagellado, o Gypanozome Crusi,
que tem pava Lospedeiro intermediario um hemato-
phago, o conorriinus sanyiisuga 1. F
nossas pesquisas ainda 130 concluidas, wa publi-
0 prévia (1), aguardando  opportunidade, apos
esclarecimento de alguns pontos, para publicacio
definitiva. Ainfeccao que servin de inicio a nossos
estudos fora obtida experimentalmente pelo Dr.
OswarLbo Gruz, fazendo picar por alguns conorrl
nos, levados de Minas, um sagui
tata). Por inoculactes de sangue ¢ ainda por picada
de conorrhinos oblivemos a infecciio em diversos ani-
maes, laes como a cobaya, o ¢ao, o coetho, sendo
ella sempre mortal para alguns destes vertehrado:
Ignoravamos, porém, qual fosse o hospedeiro habi-
tual do trypanozoma ¢ o esclarecimento deste pon-
to levou-nos a realizar novas pesquisas, na zona
onde haviamos colhido o hemalophago, pesquisa
cujo resultado essencial, pela sua importancia, me-
recem immediata publicidade,
conorrhinus sangreisuge (?) existe em  gran-
de abundaneia e norte de Minas, nas zonas per-
corridaspelo prolongamerito da E. de F. Gentral do
Brazil. E” um hematophago, conhecido pelo nome
vulgar de barbeiro, que habita os domicilios huma-
nos, preferindo sempre o sangue do homemn para
suas refeigoes. Nas casas 0 conorriénus habita as
cavidades das paredes, encontrando guarida favora-
vel nas paredes nao rebocadas, esé alaca o homem
anoite, depois de apagadas as luzes. Constitue um
terrivel flagello, em extremoincommodo a0 homem,
¢ujo repouso mocturno elle difficulta. Outros ani-
mads domesticos, aquelles (|ue pernoitam no interior

hapalle penie

{#) Newe Trypanosomen.—-Tr, Minasense ¢ T. Cruzi, n. 30,
in «Archiv. £. Schiff u Tropenhygiene, 1909, pag. 120,

cemos, de |

{
1
i

dos domicilios, sio tambem picados pelo cororrii-
nus. No galo verificamos o infeccao nataral pelo
trypanozoma que aquelle hematophago transmiite

Dada a preferencia do eonnrrhinis pelo sangne
lmano, suspeitamos, de aceordo com o theoria da
evolucao phylogenctica dos hemo-flagellados, pu-
desse ser parasite do_ Lomem ¢ rypanozema cneon-
trado no apparelho digestive daquelle hematophago.
Orientamos desturle sas pesquisas ¢ desde logo
chiamou no; allencio um quadro morhido nnifor-
me, apreciavel e quasi todas as crizncas da zong
onde abunda o invertehrado.

Daquelle quadro. presente is vezes i sdullos,
POXeI mais frequente nas eriangas, os clementos
mais salicnles sio os Lo anemia,
decadencia organica aceentuada, iosub pal-
pebral e frequentemente edemas geneealisades, en-
gnrgitamentlo nulionar  cansile Lavendo
volumosos g 1os mas pleiades periphericas ail-
la, regives inguinal e erueal, pescoco, el i
algmnas erianeas, ¢ notavel o atrophiz do desen-
volvimenlo, I nma condicao norbida permanen-
te, com incidentes aondos, (Uit Se eXpressan em
reaceao  (vhril oulres elementos worhidos.  As
nocoes elinfeas que lemos da molesiin sao ainda
muito tneompletas, estando apenas iy
se sentido, nossas observicies. Neny sahemos mui-
L solwe o prog o parecendo, pelis b wors
colhidas, ser moleslin as vezes mortal, resietindo-
Ihe, povim, algnns docntes, que, seguedo s pave-
ce, fiearao immunnisados.

Repelidos exames de sangue, e e
condicao morhids v
doente febricitante. profundamento anemiado o com
edemas, com pleides ganglionares encuraitadas,
eneontramos teypanozomas, cuga morpholog i ¢ lden-
tica & do fryparozoma Cruzi. Naausencia de qnal-
quer oulra cliologia para os svimplomas worbidos
observados ¢ ainda de acedrdo com a CRperinenli-
cdo anterior cnanimaes, julmmmos ratae-se de unig
panozomiase mmana, molestiz ocensionada pelo
frypanosoue Cr=i, cujo Lnsy S conorihi-
RUS Sarguisyyer

Em  nossas pesquisas tenios
mente acompanhado pelo Dr. B
quem  deixanos aqui os e
menlos

Lassance, 5. de I, Gentral, 15 de Abril de 1909.

neas nha
clironica, [oram negalivos. N'um

shifo vantajosa-
18RI PEXNA, o
sinceros agradeci-

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



FIELD STUDIES IN LASSANCE, MINAS GERAIS
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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

Nova entidade morbida do homem.
Rezumo geral de estudos etiolojicos e clinicos
PELO

Dr. Carlos Chagas,
Chefe de Servigo,

Ein neuentdeckter Krankheitsprozess des Menschen.
Bericht dber die atiologischen und klinischen Beobachtungen

von
Dr. Carlos CThagas,

Abteilungsvorsteher am Institute,

———

INTRODUCAO.

Em conferencia realizada na Academia
Nacional de Medicina, demos uma sinteze
dos fatos até entdo adquiridos sobre a etio-
lojia e a expressio clinica geral da tireoi-
dite parazitaria, doenga humana ha pouco
descoberta e ocazionada pelo Schizotrypa-
#num  cruzsi. Haviamos anteriormente, nas
Memorias do Instituto Oswaldo Cruz,
vol. I, fac. II, publicado nossos estudos
sobre a biolojia e a morfolojia do novo
hemofiajelado, ali referindo a evolugio
delle no organismo dos vertebrados e jus-
tificando, pela faze de esquizogonia regu-
lar do protozoario no pulmilo, a criagio do
genero Schizotrypanum. Novas observagdies
sobre as modalidades clinicas da molestia
€ novas pesquizas sobre o parazito tém
trazido baze segura aos fatos e 4s interpre-
tagles ji relatadas, esclarecendo pontos
obscuros e ampliando os conhecimentos
sobre etiolojia e patolojia da esguizotri-
panosze.

Dispondo de campo vasto de observa-
¢80, com cazos clinicos NUmMerozos, temos

EINLEITUNG.

In einem vor der Academia Nacional
de Medicina gehaltenen Vortrage gab ich
eine Zusammenfassung der damals fest-
stehenden Kenntnisse iiber die Aetiologie
und  Symptomatologie der 4
T'hyreoiditis, einer durch Schizotrypanum
¢ruzé veranlassten Krankheit. Schon frither
hatte ich in den « Memorias do Instituto
Oswaldo Cruz» (vol. I, fasc. II) meine
Beobachtungen iiber die Biologie und Mor-
phologie des neuen Himoflagellaten und
iiber seine Evolution im Organismus der
Wirbeltiere versffentlicht, wobei auf seine
regelmissige Schizogonie in der Lunge die
Aufstellung des Genus Schizotrypanum
begriindet  wurde. Neue Beobachtungen
dber die klinischen Formen dieser
Krankheit und neue Untersuchungen iiber
den Parasiten gaben den schon berichteten
Tatsachen und Erklirungen eine sichere
Grundlage, indem sie einige noch dunkle
Punkte aufklirten und unsere Kenntnisse
tiber Aetiologie und Pathologie der Schizo-
trypanosis erweiterten,

Da ich iiber ein ausgedehntes Beob-
achtungsfeld verfiigte, konnte ich ein




STAINED FORMS OF Trypanosoma cruzi

Source: Memoarias do Instituto Oswaldo Cruz, 1:2, 19-218, Agosto 1909, Plate 13



- Trypanosoma cruzi
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Trypanosoma cruzi
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TRANSMISSION
Y GlE

Source: American trypanosomiasis (Chagas’ diseaseha
the role of molecular epidemiology in guiding contol
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 7 408 (83%) 1949 - 2005
Basic research
Triatoma infestans 665(7%) 1950 — 2004
Basic research
Rhodnius prolixus 617(7%) 1950 - 2004
Basic research
Treatment of Chagas 286(3%) 1966 - 2005

disease







CONTROL PROGRAMS: INSECTICIDE SPRAYING

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



DISTRIBUTION OF MAIN VECTORS, 1990

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



DISTRIBUTION OF MAIN VECTORS, 2000

Source: Control of Chagas disease, Second Repoftthe 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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BRAZIL: Interruption of Transmission of
Chagas disease, Rates x 100

1982-2007
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72:1/2, p.1-5 and Informe Comision Intergubernamerdl 2004












Serological evidence of the interruption of
transmission in Brazil, Instituto de Patologia
Tropical, Universidad Federal de Goias, June 2006

« Serological survey in94 500 serum samplem
children O — 5 years, in all endemic States of Brazi

* No positivesamples were found In this survey
which demonstrates the interruption of
transmission of Trypanosoma cruzin Brazill

Source: Luquetti A, Personal Communication, Instituo de Patologia Tropical,
Universidade Federal de Goiéas, Brasil, June 2006



CHILE: Interruption of Transmission of

Chagas disease, 1982- 2004, Rates x 100
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PARAGUAY: Interruption of Transmission of
Chagas disease, Rates x 100
1980-2003
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Rates x 100

URUGUAY: Interruption of Transmission
Chagas disease, Rates x 100

1982-2004
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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 dfansmission in
Uruguay, Weekly Epidemiological Record/2:1-4

WHO (2000) Chagas disease, Certification of interrption of transmission in
Chile, Weekly Epidemiological Record®:10-12

WHO (2000) Chagas disease, Interruption of transmgon in Brazil, Weekly
Epidemiological Record19:153-155



INTERRUPTION OF TRANSMISSION
OF CHAGAS DISEASE
INFECTION RATES X 100
SOUTHERN CONE COUNTRIES 1982-2006

AGE |[1982| 86 90 92 94 98 02 04 0g
(Yrs.)
ARG 18 4.8 1.2 1.0
BRA | 0-7 4.8 04| 0.28| 0.1 0.1 0.001
CHI 0-4 54 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 0.00]

Source: WHO, 2002; INCOSUR, 1993-2006



INTERRUPTION OF TRANSMISSION
OF CHAGAS DISEASE
SOUTHERN CONE COUNTRIES 1982-2006
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0,0001

0,00001

0,000001
82 90 92 94 98 2 4 6
—— ARG (18 yrs.) 6,5 1,2 1 ND ND ND ND
BRA (0-7) 48 04 0,28 0,1 0,1 0,0000074
= CHI (0-4) 5.4 1,9 0,9 0,2 0,1
=¥=URU (6-12) 2.4 01 0,09 0,01 0.1




CHANGE IN EPIDEMIOLOGICAL

PARAMETERS
PARAMETER 1990 2000 2006
Annual 700 000 200 000 41 200
Incidence
Annual Deaths 45 000 21 000 12 500
Prevalence 30 18 15
(millions)
Population at 100 40 28
risk (millions)
Distribution 18 16 15
(countries)

Source: World Health Organization, TDR, Report of the Scientific Working Group,

Buenos Aires, 2007, p.5




CHANGE IN EPIDEMIOLOGICAL

PARAMETERS
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Source: World Health Organization, TDR, Report of the Scientific Working Group
Buenos Aires, 2005, p. 7




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 Repori993: 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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Source: - World Bank 1993, World Development Repori993: 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

DALYS
- 1,5-
(Millions)

11993
W 2002

CHD MAL SCH LEI

Source: - World Bank 1993, World Development Repori993: Investing in
Health, World Bak, Oxford University Press, Washingon DC, p. 216-218
WORLD HEALTH ORGANIZATION, WHOSIS, ( www.who.int, may 2007)




COST-EFFECTIVENESS OF THE CHAGAS
DISEASE CONTROL PROGRAM, BRAZIL,

1975-1999
Averted Averted Averted
cases deaths expenses |Return per
(67% US$
Medical |invested in

care, 33% control
Incapacity)

2 399 000 337000 7500000Q00 17.0Q

Source: Akhavan D (2000) Analise de Custo-efetividie do Programa de Controle da
Doenca de Chagas no Brasil, Organizacao Pan-America da Saude, 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 13 040 131 Q00
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 1200 300 1 000 600 500 500 4 100
PAR 2 224 1250 1252 2 019 2 400 1 20(0 10 345
URU 179 74 74 74 75 100 676
Total 94 106 68 054 49 039 54 633 38 385 39 370 343 517

Source: Reports by the Ministries of Health to thdntergovernmental Commission

INCOSUR, 1991-2000



FUNDS INVESTED IN THE INTERRUPTION OF TRANSMISSION
OF CHAGAS DISEASE IN THE SOUTHERN CONE COUNTRIES
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THE FUTURE: ENTOMOLOGICAL
SURVEILLANCE

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

e Risk of re-establishmentof active vector foci,
house re-infestation and disease transmission

e Surveillanceprograms should be continued on a
permanent basis

Source: Dias JCP et al. 2002, The impact of Chag&ssease Control in Latin America,
A Review, Mem Inst Oswaldo Cruz, Rio de Janeiro, 96), 603-612



COSTS AND BENEFITS OF SURVEILLANCE

PROGRAMS
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