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Chagas disease

(American trypanosomiasis)
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e 7to 8 million people worldwide are infected

e Endemic in Latin America and South America

e USA, Canada, Europe

_

http://www.who.int/mediacentre/factsheets/fs340/en/index.html
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Epidemiology

We will update this map regurlarly (version: June 2009)

Estimated global population infected by Trypanosoma cruzi, 2009

[1 No estimated cases
[ ]Less than 1,000
11,001 - 10,000
[ 10,001 - 100,000
I 100,001 - 1,000,000
I 1,000,000 and above

Sources:

1. OPS/HDM/CD/425-06 Estimacion cuantitativa de la enfermedad de Chagas en las Américas.

2. Guern-Guitenberg RA, Grana D.R., Giuseppe Ambrosio. Milei.J. Chagasic cardiomyopathy: Europe is not spared! European Heart Journal (2008); 29: 2587-2591.

3. Schmunis. G. A. Epidemiology of Chagas Disease in non-endemic countries: the role of international migration. Mem Inst Oswaldo Cruz, Ric de Janeiro, Vol. 102(Suppl. 1): 75-85, 2007.

4. De Ayala A.P. Pérez-Molina J.A, Norman F., and Lépez-Vélez R.Chagasic cardiomyopathy in inmigrants from Latin America to Spain. Emerging Infectious Disease Volume 15, Number 4—April 2009.

5. According to the numbers of inmigrants registered for 2007in the website of the Japanese Ministry of Justice and estimated seroprevalence for non endemic countries according to

Paricio-Talayero J.M. Vigilancia epidemiolégica de la transmision vertical de la enfermedad de Chagas en tres maternidades de la Comunidad Valenciana. Enferm Infecc Microbiol Clin 2008; 26(10}:609-1%

L

http://www.who.int/mediacentre/factsheets/fs340/en/index.html
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* Trypanosoma Cruzi

Transmission

e Faeces (Triatomine Bugs)
e Blood transfusion
e Organ transplants

e Vertical transmission
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http://www.who.int/mediacentre/factsheets/fs340/en/index.html
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Adult Rhodnius prolixus, a kissing bug.
WHO/TDR/Stammers

-

http://www.bc.edu/schools/cas/biology/research/infect/chagas.html
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Triatomine Bug Stages Human Stages
Triatomine bug takes a blood meal ) )
{passes metacyche trypomantigotes in leces, e Metacychc trypomastigotes
rypomasbgobes enber bile wound o penetrate various cells at bite
Fbranes. such 4 the conjunclial wound site. Inside cells they

ﬁ' » transfarm into amastigates,

Mietacyclic trypamastigotes =
in hindgut iy @
o /

[
Blultiply in midgut

° \
% Triatomine bug takes
q a blood meal

Epimastigotes
in ridgut

.'.__ = :g;._.n. =

B Amastigotes multiphy
Trypomastigotes by binary fission in cells
can infect other cells of infected tissues,
and transform into
intracellular amastigotes
in new infaction sites.
Climical manifestations can
result from this infective cyche.

Mﬂn&hlat amastigoles

@) tanstorm into trypomastigotes.,

- . then burst out of the cell
A\ rtective Stage and enter the bloodstream.

BAFEN-HEALTHIER: FEQPLE™

http:fwww.dpd cde gowidpds A = Diagnestic Stage

L

http://www.cdc.gov/parasites/chagas/biology.html
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 Trypomastigotes circulating in blood do not
replicate

— Difference to Trypanosoma brucei

 Trypomastigotes
 Epimastigotes
e Amastigotes

L

http://www.cdc.gov/parasites/chagas/biology.html
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e Carlos Chagas

e 1879 in Oliveira- 1934
in Rio de Janeiro

e Trypanosoma Cruzi
— Mentor Oswaldo Cruz

http://www.who.int/mediacentre/factsheets/fs340/en/index.html and https://portal.dnb.de/opac.htm
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e Lasts two months

e Often oligosymptomatic

e First sign chagoma

e Fever for several weeks

L

http://www.who.int/mediacentre/factsheets/fs340/en/index.html
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Romana sign

Orbital unilateral
oedema

\ -
¥ . I
lymphadenopathies h Na

Accompanied by local

L

http://www.cdc.gov/parasites/chagas/biology.html
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 Headache

* Dyspnoe

e Myalgia

e Abdominal pain
e Cough

e Diarrhoea

L

http://www.who.int/mediacentre/factsheets/fs340/en/index.html
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Hepatomegaly
Splenomegaly
Myocarditis (heart failure)
Meningoencephalitis

If untreated - life-long persistence
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http://www.who.int/mediacentre/factsheets/fs340/en/index.html
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e Asymptomatic form

rrrrrrrrrrrrrrrrrr

e Cardiac form

— Arrhythmia, cardiomyopathy, secondary
thromboembolism, sudden death

e Digestive lesions

— Megacolon, megaesophagus, lleus

L

http://www.who.int/mediacentre/factsheets/fs340/en/index.html
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i i istocytes Fundamental pathogenesis
hqn?r;;%?:.l;ﬂ r:;g:n Invasion and destruction of
\  Fibrosis: lymph blockage tissue cells by multiplying
Qedema amastigote forms
2. with functional disability

lymph nodes
|| Reticulo-endothelial
hyperplasia with
parasitization

reticulo-endothelial and
parenchymatous cells by
amastigote forms which
multiply and destroy
cells

Invasion of I'.sl:x:m‘lby 7 Myocarditis

and lymph vessels di = 3 S
trypanosomal fc i « Tachycardia

n.'la .um\s % Eean block

& h » mboli
© O ; L - Aneurysms
(&) =
. G - Generalized
Invasion of local Parasitization of lymphadenopathy

Regional lymphangitis
and lymphadenitis

= Encephalitis

* General or focal
CNS signs and
symptoms

+ Splenomegaly
&)

« Toxic depression
of bone marrow
« Anaemia

« Destruction of
intestinal nerve plexu

= Megacesophagus

= Megacolon

o, 0

No =
multiplication

Dissemination
to practically any
tissue of body

in
bleodstream

Systemic
manifestations

Recurring
re-invasion of the
blood by trypanosomal
forms and further

dissemination

Micro
Similar in all lesions
Amastigote forms in tissue cells e.g.

Acute symptoms
* Fever

M rdial fibres = Swelling of eyelids
CNS@ 2 y e (Roma?'lga's si;.’r;)
e @ @ Thyroid
th}ja- 5 Og
®) gtD‘

Little surrounding tissue
re.

http://www.who.int/mediacentre/factsheets/fs340/en/index.html, http://wfffun.info/diseases/chagas-disease-
symptoms-humans-4/
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e |nfected macrophages, neutrophils
cardiomyocytes, neurons induce immune
reaction

 Cytokine and chemokine release
— IFN-y, TNF-q, IL-1PB

 ROS (reactive oxygen species)

— formed by blood leukocytes, splenocytes, vascular and
heart tissue

L

Fabiana S. Machado,Herbert B. Tanowitz et al Pathogenesis of Chagas Cardiomyopathy: Role of Inflammation and Oxidative
Stress . J Am Heart Assoc. 2013;2:e000539; originally published October 23, 2013;
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e NADPH oxidase transfers an electron to
molecular oxygen forming the superoxide ion O,~

rrrrrrrrrrrrrrrrrr

e Superoxide lon is converted by superoxide
dismutase to H,0,

 ROS hyperactivation leads to decrease of NAD*

— induce inflammatory, hypertrophic gene expression
and cell death

L

K Murphy. Janeway’s Immunobiology. 8th ed. New York: Garland Science 2012,pp. 78-83
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e Acute phase

— Blood smear

— Blood concentration
technique
(Microhaematocrit)

— Stained preparations

!IIIrr

http:/_/W\/;/\;v;/H(;.int/mediacentre/factsheets/fglio/;h/index.htmI
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Diagnosis
e Chronic phase

— Serologic tests
* ELISA
* Immunochromatography

— Haemoculture
— Xenodiagnosis
— PCR

http://www.who.int/mediacentre/factsheets/fs340/en/index.html
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e Urgent treatment in acute phase and reactivation
(immunosuppression)

— Nearly 100% eradication
e Benznidazole
* Nifurtimox

e Contra-indications
— Pregnancy
— Renal or hepatic failure
— (Nifurtimox: psychiatric and neurological diseases)

- —

http://www.who.int/mediacentre/factsheets/fs340/en/index.html
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e Activated by nitroreductase

rrrrrrrrrrrrrrrrrr

e Inhibits protein- and RNA-synthesis

e Side effects
— Allergic dermatitis
— Peripheral neuropathy
— Anorexia and weight loss
— Insomnia

L

http://www.cdc.gov/parasites/chagas/health_professionals/tx.html
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Nifurtimox QESS

e Activated form reacts with molecular oxygen,
producing active oxygen species

e Damage to DNA - mutagenic

rrrrrrrrrrrrrrrrrr

e Side effects
— Anorexia
— Polyneuropathy
— Nausea
— Headache/vertigo

L

http://www.cdc.gov/parasites/chagas/health_professionals/tx.html
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Prevention

e No vaccine

* Insecticide spraying

* House improvement

e Bed nets

L

http://www.who.int/mediacentre/factsheets/fs340/en/index.html
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EL MAL DE CHAGAS

Es una enfermedad parasitaria tropical,
causada por el protozoo Aagelado Trypanosoma
cruzi (microorganismo muy pequedio que es
transmiticdo por un animal portador, también
llamado vector). Los vectores pueden ser
varios (cachicamos, murciélagos, roedores,
primates), sin embargo el transmisor mas
coman en nuestro pais es un insecto conocido
como chipo el cual transmite el pardsito
cuando defeca sobre la picadura.

Sintomas
A
@
=
)
+ Fighre alta
+ Inflamacidn de un ojo ©

« Agrandamiento de los
ganglios linfaticos

« Area inflamada y enrojecida en

Triatoma infestans

2em

« Dificultad para deglutir.
+ Latido cardiaco irreqular
(arritmial

» Latido cardiaco rapido
(taquicardi

« Antecedentes de exposicion

;Como combatirlo?

Mantener las
viviendas limpia
y en buen estado.

Evitar materiales
de construccidn
cerca de la casa.

o

. - Ir::l_,-
e

Alejar la cama,
enseres y demas

muehles, de la pared.

®
@
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Lavar bien los
alimentos antes de
consumirlos,

Mantener la casa
ventilada y bien
iluminada.

Limpiar detras de LHEEE N, Si es posible, colocar
los cuadros Ir' )&::'j mallas y protectores de
y mughles, s 7 insectos en ventanas

¥ puertas.

Tener a los animales en
lugares limpios,
sequros y alejados de

la casa.
Los colchones y Realizar una
muehles de tela, fumigacitn
deben estar forrados. semestral.

P&

el lugar de una picadura previa
par un insecto,

en un drea donde se sabe que
se presenta el mal de chagas,

: _

PARA SOLICITAR EL SERVICIO DE FUMIGACION DE LA ALCALDIA
METROPOLITANA Liamando al 0212-7443247 yio escribiendo al
corren electrnico: funcome. fundacionmetropolitana@gmail.com wo a
través del botén Contacto de www_eCOCaracas.org.ve

http://www.tiempoconsciente.com/medicos-sin-fronteras-aporta-nuevos-datos-sobre-mal-de-chagas-en-latinoamerica,
http://www.ediciona.com/mal_de_chagas-dirpi-36736.htm
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Organizacion @

| Panamericana
¢ de la Salud Miraslo
%ﬁi@ Oficins Regionsl e Sano

et Organizacion Mundial de la Salud

-y




MEDIZINISCHE
m UNIVERSITAT
WIEN

Christian

Doppler

Laboratory
Q @ f(?rrdl d Thoracl

Dl;ag‘r:;;is ; I.s:e':generticm

Thank you for your attention!
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