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( Potential Future Spread (Climate Change Risk):

Regions projected to become ecologically suitable for triatomine
vectors under climate change scenarios (SSP2-4.5 and SSP5-8.5). This
includes coastal Eastern Africa (Kenya, Tanzania, Mozambique,

{; = = Somalia), Madagascar's eastern coast, coastal West Africa (Nigeria,
v Ghana, Ivory Coast, Benin, Togo, Senegal), Western Australia, Northern
2 New Zealand, and parts of Southern Europe (southern Spain, Portugal,
§ Italy, and Greece). These areas are not currently endemic but may face
W future transmission risk due to vector habitat expansion driven by

Historically Endemic Areas:

Countries in Latin America
where Chagas disease has
been historically endemic
with established domiciliary
vector-borne transmission.
This includes the Southern
Cone countries (e.g., Bolivia,
Brazil, Argentina, Paraguay,
Uruguay, Chile) as well as
Andean and Central
American nations such as
Peru, Colombia, Venezuela,
Ecuador, Mexico, Guatemala,
Honduras, El Salvador, and
Nicaragua.

J

Historically Endemic Areas
Bl Newly Emerging or Re-Emerging Areas
D Potential Future Spread (Climate Change Risk)

27> | global warming.
A 0RT

( Newly Emerging or Re-Emerging Areas:

Non-endemic regions with documented imported human
cases and/or confirmed autochthonous vector-borne
transmission, such as the United States (southern states
including Texas and Arizona), Spain, Italy, Switzerland,
Japan, and Australia. These areas represent a growing
public health challenge due to globalization, migration,
and environmental changes.

y v

Ancient Pathogen: T.
cruzi DNA identified in
9,000-year-old Chilean
and Peruvian mummies

100-year history of
clinical recognition in
Latin America

Shift to global/urban
spread (44 countries)

2025 Data: 38.9%
prevalencein U.S.
Working Dogs
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Vector Ecology & The Life Cycle

* Reduviidae/Triatomine (“kissing bug”) habitat
(crevices, rocks) and nocturnal feeding

 Epimastigote: Replicating stage in the vector

* Trypomastigote: (“Boring whip”) Motile,
infectious bloodstream stage

 Amastigote: (“Without a whip”) Intracellular
multiplying stage

Triatoma rubida

Triatomine Bug Stages

Triatomine bug takes a blood meal
(passes metacyclic trypomastigotes in feces,
o trypomastigotes enter bite wound or
mucosal membranes, such as the conjunctiva)

R L2

Metacyclic trypomastigotes

&hindg? A @1

TR .

Multiply in midgut

Triatomine bug takes

Epimasti "' a blood meal
e pimastigote (trypomastigotes ingested)

in midgut

Human Stages

% e Metacyclic trypomastigotes
- )
A 3,

|

penetrate various cells at bite
wound site. Inside cells they
transform into amastigotes.

Amastigotes multiply
by binary fission in cells
of infected tissues.

Trypomastigotes
can infect other cells

and transform into
intracellular amastigotes

in new infection sites.
Clinical manifestations can
result from this infective cycle.

I/\ — el
A= Infective Stage @ vmcellular amastigotes

A= Diagnostic Stage

o transform into trypomastigotes,
then burst out of the cell
and enter the bloodstream.

5 W X S \4 by



* Acute Phase:
Trypomastigotes in blood =
Fever, lethargy / positive PCR ("‘
e |

e Chronic Phase:

S
Amastigotes sequestered in ' {\
tissues = Heart failure, " ( ¢ ) Shts
sudden death / negative PCR = = = 9 l ~ S o~
* Diagnostics: - . -
IFA/ELISA vs. blood PCR ’
-




* MWDs as One Health sentinels
* Treatment limits (Benznidazole)

* Prevention: Environmental vector
control and kennel security
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* MWD Zasti, 1.5y0 M
Belgian Malinois

* MWD Perec, 1.5yo0 M
German shepherd dog
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| Paradox

Discordant lab results vs
identical tissue destruction

i (Mal

Blood PCR Negative
* MWD Perec (GSD)
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Heart: Lymphoplasmacytic myocarditis. H&E, 40x.
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Kinetoplast visible in amastigotes. H&E, 100x (oil).
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Intracellular amastigotes, TEM.




* Historical models (Chagas 1909)

* Mouse models: Targets myoid
cells, sustentacular (Sertoli)
cells, and spermatozoa

Epididymis

Testis

- |
e Dual Threat: Transmission risk + @ -0
direct fertility impacts 55

»

* Impacts on female fertility ]
(abortions, neonatal death) "\’

Seminiferous
tubules

Spermatozoa




* The testis as an
immunoprivileged site

* False-negative blood PCRs




Implication 2 — Sexual Transmission Risk &
Breeding Programs

Stage 1 | Triatomine bug deposits trypomastigotes  Stage 2 | Infection and trypomastigotes travel

M a le'tO'fem a le t ransm i SS iO n with their feces on the skin. through the circulatory system.
Delayed Manifestation: Puppies

proven in models : /\
@" ::"
may appear healthy until later in

Risk to artificial insemination
llfe Stage 3 | Trypomastigotes infect cells of the

Multi-generational Threat:
Disease in breeding females and
surviving puppies
reproductive system

Compounding Diagnostic
Failure: Sequestered infections

evade standard screening 9 y
t L I‘ iy ‘\
l %l
I G )k Amastigotes

Amastigotes | nests
nests |

»
>

Stage 4 | Transmission sexual




* Bypassing the vector

* Global mobility

* Call for a retrospective study




* The Trojan Horse: Sequestered infections
turn healthy-appearing assets into hidden
reservoirs

* Breeding & Globalization: Sexual
transmission threatens the MWD pipeline
and bypasses vector control

* The One Health Sentinel: Undetected
canine infections leave Warfighters exposed
to unmitigated vector threats
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