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Other forms




Chagas disease

Acute

Occurs days after infection
Resolves in weeks

Parasites detected in blood

Intermediate

After acute phase

Asymptomatic

phase Parasite is hidden
Occurs 10-30 years after
v ) infection
“ Chronic

30-40% of acute cases

Parasite in heart, or Gl system

Clinical presentation

Most cases asymptomatic in both acute and
chronic phase.
Non-specific presentation
e Chagoma, fever, rash...
Characteristic sign
e Romana sign
Depends on transmission route and DTU.

Chronic signs: cardiomegaly, splenomegaly...



Diagnostic tools

Diagnostics

e Generalunderdiagnosis and
underreporting.

 Diagnostic tools change by
country, and phase.

Treatment:
e Nifurtimox/Beznidazole



https://vizhub.healthdata.org/gbd-compare/

—— A

Gourbiére et al. Heredity 108, 190-202 (2012)


https://vizhub.healthdata.org/gbd-compare/

Vector species and I. cruzi

transmission
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Insect vectors - subfamily Triatominae (Hemiptera: Reduviidae)
143 species in America (18 genera)

Credit: CDC-SCEVBD



Intrusive triatomines and vector control * Ftienne Waleckx et al. 325

TABLEI

Classification of triatomine species according to their relationship with human housing

Sylvatic species - Strictly found in sylvatic environment.

Intrusive species - Mostly sylvatic, but many adult specimens are reported inside human dwellings, probably attracted there
by light or introduced by passive carriage (marsupials, for instance). In this situation, there 1s no evidence of colonisation (eggs,
nymphs and exuviae).

Domiciliary species - Characterised by the presence inside houses or peridomiciles of adults and nymphs, eggs and exuviae,
which means that the complete cycle of the insect was occurring in domestic environment. The resulting colonies are not very
abundant and represent merely a tentative adaptation to houses. It 1s not necessarily a permanent situation and a domiciliary
species can progressively disappear from the houses without any control intervention.

Domestic species - The definition includes the aforementioned observations for domiciliary species, with an additional
criterion related to the type of geographic extension. It is no more a local, geographically restricted observation, but rather con-
cerns a more widely extended territory with obvious arguments supporting migration by passive carriage. It 1s, for instance, a
discontinuous geographic extension, with gaps apparently unexplained unless the human intervention is admitted. Importantly,
sylvatic populations/foci can also exist for the species considered as domestic, as it 1s well documented even for the highly do-
mesticated emblematic species, Triatoma infestans (Dujardin et al. 2002, Noireau & Dujardin 2010).

Waleckx et al. Mem Inst Oswaldo Cruz, 110(3): 324-338 (2015)



Cucunuba et al. Lancet, 37 (2024) 100881



Transmission in animals

Vectorial transmission
 Generally inefficient
e Multiple exposures for
sufficient infection dose

https://veteriankey.com/trypanosomiasis/
Photo credit Vicente Valdés



Oral transmission

Oral transmission of T. cruzi is
probably the most frequent
mechanism of infection
among animals.

Duraes-Oliveira et al. International Journal of Molecular Sciences 25 (2024) 3840



What about oral transmission In
humans?



Geographical regions with cases of orally-transmitted

acute Chagas disease (1968-2018).

Bruneto et al. Clinical Infectious Diseases 72 (2021) 1084-1092

Underreported transmission
route.

Oral transmission suspected to
explain up to 70% of cases in
Brazil.

Commonly occurs as outbreak
of multiple acute cases.



Brazil

e Qverall decrease in acute CD incidence
e Period 1: 1303 cases
e Period 2: 141 cases

* Underreporting of cases might still be occurring.

Is vector control affecting incidence of CD through
different transmission routes?

2001-2006 P> 2007-2021

Waleckx et al. Mem Inst Oswaldo Cruz, 110(3): 324-338 (2015)
L.B. Santos et al. Acta Tropica 256 (2024) 10726



Acai paste and juice Sugarcane juice Cultural practices (shared meal)



Colombia

Beatty et al. Trop. Med. Infect. Dis. 2024, 9, 14

16



Food contamination (marsupials)

Palm wine Orange juice

Cultural practice (armadillo blood)



Beatty et al. Trop. Med. Infect. Dis. 2024, 9, 14

18



Orally acquired cases

Unusual clinical presentation
for CD cases

e Gl symptoms and other
complications

e Early cardiac involvement

e Lack of consistent
diagnostic

Gual-Gonzalez et al., Microorganisms (2021)



Still much to learn...

Chagas disease without
triatomine vectors?

Bruneto et al. Clinical Infectious Diseases 72 (2021) 1084-1092

* High mortality rates

e Unknown implications in
pregnant women



What about the USA...



The kissing bug

Eleven species found in the USA almost
covering the entire continental region

https://kissingbug.tamu.edu/



Triatoma protracta Triatoma sanguisuga

(Hamer, TAMU)

(Hamer, TAMU)

Commonly found, often peridomestic, largest
geographic distribution known.
Multiple habitats and animal species associated.
Intrusive species

Commonly found, large geographic extension.
Lives close to wood and pack rats in rocky terrains.
Intrusive species



Triatoma gerstaeckeri

(Hamer, TAMU)

Triatoma rubida

(Beatty, Klotz, Schmidt)

Common sylvatic and peridomestic species. Found
in CA, AZ, NM, and southwest TX.
Lives close to wood/pack rats.
Intrusive species
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Evidence of likely autochthonous Chagas disease in the southwestern United States: A
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What makes it endemic?

Sangentino et al. (2020) TropicalMed 5(88)



Human cases in the USA

e Still not a notifiable disease.
e Changes in case definition.

e | ow surveillance efforts.

e Only sporadic research studies in SW.
e Low awareness among medical
personnel.

 Lack of information on parasite
ecology.

e Lack of updated studies

Between 2000-2018 — 76 cases were
confirmed/suspected acquired in the USA



Surveillance? What do we know:



Am o Trop. Red Hyp, 103105, 2000, pp. 107E-1088
k<10 428 iroh. 190882

LCoprpight & 0310 by Tha Arrarican Sacaly of [ropeal Mesicre ared Hegmenae

Mationwide Exposure of U.S. Working Dogs to the Chagas Disease Parasite, Trypanosoma cruzi

Alysaa O, Mevyers, Julla C. Purnell,’ Megan M. Els,” Lisa D. Auckiand,’ Masvin Menders,” and Sarah A, Hamer™
'Department of Waterinary Intsgrative Blosciances, Texas ASM University, -E'o.l.'egr- Sdatian, Tazas; “Cofege of Ve Lacitine and
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Biomedical Sciences, Colovado Slate University, Fart Colins, Coforadoy IDepartment of Homedand Securiy, Offfice of Mea'th Affairs,
Washingdon, Déstact of Columibia

* How are they
getting infected?

1610 dogs tested = 7.5% seroprevalence






Finding missing pieces



Human risk?

Role of animal infections in human
disease in the USA is still unknown.

e Raccoon and opossum consumption in the
South — demographic at risk?

e [nfection through manipulation of carcasses
of infected animals

e Cultural practice of consuming armadillos



One Health

e Animal reservoirs and landscape
changes

e Other complications to Chagas
disease

* Need for medical and veterinary
guidelines for screening

 Funding and advocacy



Questions?


mailto:lidiag@email.sc.edu
mailto:lidiagualgonzalez@gmail.com

THE UNIQUE CONTRIBUTION OF BLOOD DONOR SURVEILLANCE

Between 2007 and 2019, a total of 15,999
initial reactive donations—> 2,462 confirmed
positive, were reported.

There was a downward trend of donations
with confirmed positive Chagas disease
since the second quarter of 2008.

Among the confirmed positive donors with
reported birth country (559), 166 were born
in Mexico, followed by 158 (28%) in the
United States.

https://www.aabb.org/news-resources/resources/hemovigilance/chagas-biovigilance-
network



CHAGAS SOUTHEASTERN TEXAS BLOOD DONOR STUDY

» 53% (18 of 34) of cohort had evidence of locally acquired transmission with no significant
travel history

» Risk factors varied greatly for each patient _
* Rural residence
0 2 4 6 8 1

e Recreational outdoor activities
* Occupational

0

® Autochthonous Case

Left Anterior Fascicular Block
® Right Bundle Branch Block
B Primary Atrioventricular Block

B Non-Specific T-wave Abnormalities

o 41% (14 of 34) of cohort had ECG findings consistent with
Chagas cardiac disease

o 71% (10 of 14) with ECG findings had evidence of being

locally acquired
Garcia et al Am J Cardiol. 2015

Gunter et al Emerg Infect Dis 2018



CHAGAS SOUTHEASTERN TEXAS BLOOD DONOR STUDY

0 2 4 6 8 1

0

B Autochthonous Case

Left Anterior Fascicular Block
® Right Bundle Branch Block
B Primary Atrioventricular Block

B Non-Specific T-wave Abnormalities

12

41% (14 of 34) of cohort had ECG findings consistent with
Chagas cardiac disease

71% (10 of 14) with ECG findings had evidence of being
locally acquired

What is the impact of Chagas
disease on the American
healthcare system?

Garcia et al Am J Cardiol. 2015
Gunter et al Emerg Infect Dis 2018






Undiagnosed Cardiac Chagas Disease in the USA

State, Country of True
Birth Positivett
CDC Confirmation
1D Age Gender Race Ethnicity BCM Testing Testing
Weiner
Stat-Pak Hemagen EIA Tesa Blot
Guerrero, Mexico
CM-013 79 Female Caucasian Latino No Faint Positive () O] NP
La Union, El
CM-014 66 Male Caucasian Latino Salvador Yes Positive Positive Positive Positive
San Salvador, El
CM-017 62 Male Caucasian Latino Ealiadoy Yes Positive Positive Positive Positive
El Salvador t
CM-037 73 Female Caucasian Latino Yes Faint Positive ) Positive Positive
Texas, USA
CM-048 54 Male Caucasian Latino No Faint Positive ) ) NP
Michoacan,
CM-058 68 Female Caucasian Latino Mexico No Q] Positive -) NP
Tegucigalpa,
CM-082 70 Female Caucasian Latino Honduras Yes Positive Positive Positive Positive
CM-116 34 Male Caucasian Latino Acapulco, Mexico No Faint Positive “) “) NP
Maracay,
CM-121 7 Male Caucasian Latino Venezuela Yes Positive Positive Positive Positive
San Miguel, EI
CM-143 42 Male Caucasian Latino Salvador Yes Positive Positive Positive Positive
(Unreported) T
CM-155 73 Male Caucasian Latino No Faint Positive ) O] NP
Guerrero, Mexico
CM-174 78 Male Caucasian Latino Yes Positive Positive Positive Positive
Tamaulipas,
CM-197 62 Male Caucasian Latino Mexico No Positive Q] -) NP
Durango, Mexico
CM-243 54 Male Caucasian Latino No Faint Positive ) ) NP

14% screened
positive

7% confirmed
positive

Most were from El
Salvador

Only one knew
what Chagas
disease was
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PEDIATRIC CHAGAS DISEASE IN EL SALVADOR STUDY

Specific Aim 1: Perform a clinical investigation of acute febrile pediatric
disease in Sonsonate, El Salvador to develop evidence-based clinical
diagnostic guidelines of acute T. cruzi infection.

Drs Monroy, Rodriguez and Murcia

Clinical Investigation Form
Growth & Development Guidelines
Poverty Indices
Blood draw
 Whole blood (PCR & Strout)
Serum (antibodies)



PEDIATRIC T. CRUZI RESULTS BY WEEK (2.3% OVERALL PREVALENCE)

Nolan et al, 2021, Trop Med Infect Dis



PEDIATRIC CHAGAS DISEASE ASSOCIATED RISK FACTORS

CD+ status statistically associated with:

« Achild living in a home with >4 children had 3.3 times greater odds
of infection

« A child whose mother completed <3 years of school had 2.75 times
greater odds of infection

» A child whose father completed <6 years of school had 4.76 times
greater odds of infection

o QOlder children had increased odds of infection (+1.15 odds for every
year)

* Achild who lived in a home with a dog had 2.94 times greater odds
of infection



Are these pediatric cases
vector-borne or congenital
Infections?



ELUCIDATING THE
CONGENITAL CHAGAS
DISEASE TRANSMISSION RISK
AND PATHOGENETIC
MECHANISMS
IN EL SALVADOR

D‘)I}I I AL
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SPECIFIC AIMS

Specific aim 1: Develop a multi-sample type dPCR assay for early detection of congenital transmission.

We hypothesize that dPCR will have a 10-fold higher detection rate compared to qPCR, and detection of
T. cruzi parasite in placental and/or cord tissue is indicative of transmission.

Specific aim 2: Define the seroprevalence of Chagas disease in pregnant women presenting for labor and
delivery, and in the babies of sero-positive mothers for Chagas disease.

We hypothesize that 3.8% of women will be seropositive for T. cruzi, and that 4% of the respective
neonates will acquire congenital infection, in the departments of interest with a high impact of Chagas
disease historically.




METHODS

 Two aims:
» Develop a multi-sample type dPCR assay for early detection of
congenital transmission.
» Define the seroprevalence of Chagas disease in pregnant
women presenting for labor and delivery, and in the babies of
sero-positive mothers for Chagas disease.

» Pilot study ran from March —September 2022
« 201 women were enrolled
* Residing across 21 municipalities
e Sonsonate and Ahuachapan departments

« Study was approved by the El Salvador National Scientific Research
Ethics Committee (#56650)

Lynn et al 2023 Trop Med Infect Dis



DIGITAL PCR METHODS

Vs.



T. CRUZI LIMIT OF DETECTION




DIGITAL PCR DEMONSTRATES SUPERIOR PERFORMANCE

5 dPCR maternal blood positive

2 gPCR maternal blood positive

[ pregnant
women had
2+ positive
antibody
test results




MATERNAL T. CRUZI SEROPREVALENCE (6% POSITIVE)

» Positive cases were defined as:
» 2+ serology tests (+)
« AND/OR dPCR (+)

ID Weiner Result- EI | Hemagen Result | Stat-Pak Result Weiner dPCR Result | Partitions (+) Parasites
Salvador Result -USC* /mL
3 () () () *) 2 94
28 l () () () () 1 52
66 (+) (+) (+) (+) (--) 0 0
90 (+) (+) (+) (+) (+) 2 96
111 (+) (+) (+) (+) (--) 0 52
112 (--) (--) (-) +) 2 144
116 () () () ) 2 153
130 ) () () () () 0 0
136 () () () () () 0 0
142 () ) () () ) 0 0
151 () (+) () () () 0 0
162 () () () () () 6 355
163 () () () ) 11 616
165 | ) () () () 0 0
186 () ) () () () 1 52
190 (--) (--) FP (--) 0 0

*|-indicates indeterminate, FP indicated faint positive

Lynn et al 2023 Trop Med Infect Dis



BIRTH OUTCOMES OF MATERNAL T. CRUZI INFECTION

Lynn et al 2023 Trop Med Infect Dis
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