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Objectives & Disclosures

* Objectives:
* Review the epidemiology of Chagas disease in the US including risk factors for exposure to
Trypanosoma crugi

* Understand how to screen at-risk people living in the US for Chagas disease and how to
follow up the screening test with appropriate diagnostic test(s)

* Discuss available treatments for T. cwzi infection and appropriate management strategies

e Disclosures:

e Bva Clark, none

* Jill Weatherhead, none

Texas Children’s
Hospital




What 1s Chagas Disease &
Who 1s at risk?
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T. cruzi

Life Cycle

T. cruzi trypomastigote (cause of the
parasitic infection known as American
Trypanosomiasis, aka Chagas disease) in a
thin blood smear

CDC Dpdx:
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https://www.cdc.gov/dpdx.html
https://www.cdc.gov/dpdx/trypanosomiasisamerican/index.html
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https://www.youtube.com/watch?v=79bVKq_vTR0




T. cruzi Exposure Risk Factors

T cruzi can be transmitted by:

* Feces of Triatomine vector (endemic
areas)

* Mother-to-baby (congenital)

* Contaminated blood products
(transfusions)

* An organ transplanted from an
infected donor

* Laboratory accident (rare)

* Contaminated food or drink (rare?)
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Chagas Disease: Trypanosoma cruzi Epidemiology

* 6-8 million people globally (LA!)

* Estimated 288,000 people (LA

immigrants) with chronic Chagas
disease in US

~1% in LA immigrants in
US metropolitan areas

* 76 domestically-acquired cases
documented in the US, 2000-2018
* US blood donor screening since 2007
O ~1 1n 27,500 donors test positive
O Only ~11% seek treatment!

Bern C et al. CMR. 2019 Nov 27;33(1):e00023-19.

Lynn MK et al. Acta Trop. 2020 May:205:105361.
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Forsyth C et al. JID. 2021 Oct 8.
Irish A et al. EID. 2022 Jul;28(7):1313-1320.




Chagas Biovigilance Network:

Confirmed Positive Chagas Donations by States: 2007 - 2019

https:/ /www.aabb.otrg/news-resources/resources/hemovigilance /chagas-
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Case

17-year-old male with controlled asthma, allergic rhinitis and nasal polyposis (Flonase, Flovent, albuterol)
presenting to pediatric infectious disease in Arkansas Children’s Hospital for a positive Chagas IgG (he
tested positive during a routine blood donation as part of a school fundraiser). He 1s asymptomatic.

Exposures:

- Born in De Queen, Arkansas

- No domestic travel outside of Arkansas

- Travelled to Cozumel, Mexico on a cruise in 2013

- Mother has never lived outside of US

- No international visitors

- Animals: lives on a farm, has dog and cat

- Lots of bug bites but was not able to recognize a reduviid bug

- No raw or unpasteurized drink/food, buys all food in grocery store
- Active outdoorsman: hunting, camping, fishing

Could this patient have Chagas disease?



Triatomine Species in the US

Bern C et al. Clin Microbiol Rev. 2019 Nov 27;33(1):e00023-19. Texas Children’s
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Autochthonous Chagas Disease in the US

(2000-2018), Lynn MK et al. Acta Trop. 2020 May:205:105361.

https:/ /www.dshs.state.tx.us/IDCU/disease/chagas/Chagas-Disease-
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Clinical Manifestations,
Diagnosis, & Screening



What percentage of

people wﬂvm




Presentations of Chagas Disease

* Congenital: 1-5% of infected mothers transmit to
fetus; usually asymptomatic but can manifest in
infants as low birth weight, prematurity,
hepatosplenomegaly; rarely severe disease/death

* Acute: 2-4 weeks post exposure to T cruzz; usually
asymptomatic but may have fever and non-specific
symptoms due to active parasitemia

Chronic: Typically asymptomatic; 20-30% develop

cardiac or GGI disease decades after initial infection

* Disseminated/Reactivation: Rare; only occurs in
immunocompromised hosts, e.g. post-organ
transplant or AIDS; >70% mortality

First baby diagnosed with congenital Chagas in US (2010)
MMWR Motb Mortal Wkly Rep. 2012 Jul 6;61(26):477-9.

Romafia’s sign of acute Chagas disease
WHO/TDR,https:/ /www.cdc.gov/parasites/chagas/gen_info/vec
tors/index.html#list
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Chronic Chagas Disease: Indeterminate -> End-organ Damage

e “Indeterminate”

e Screen!

* Chagas Cardiomyopathy (20-30%)

* Once structural cardiac disease is present,
treatment is unlikely to be beneficial

* 1 risk of stroke

* Gastrointestinal disease (10%)

2017 TTE: Unremarkable; LVEF is estimated at 60-64%.
2023 TTE: Left ventricle is moderately dilated. Normal wall

thickness. Severely reduced systolic function. Estimated ejection
fraction of 25 - 29%.

Chagas Cardiomyopathy CASE:

32 yo woman from Mexico who presented to her
PCP in 2017 with bilateral pedal edema.

TH: Grew up in Mexico (Guerrero) but moved to
Houston in 2003.

SH: Lives in Houston and works in a restaurant
PMH: Unremarkable

* EKG showed sinus bradycardia (HR 59)

* TTE was unremarkable

e Diagnosed with hypertension (BP 136/100) and
started on amlodipine, lost to follow-up

* Presented to ER with dyspnea and bilateral lower
extremity edema in 2023, EF=25-29%, I. cruzi
[oG+
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Chronic Chagas Disease: Indeterminate -> End-organ Damage

e “Indeterminate”

e Screen!

* Chagas Cardiomyopathy (20-30%)

* Once structural cardiac disease is present,
treatment 1s unlikely to be beneficial (BENDITA
Trial)

* Gastrointestinal disease (10%)

Chagas GI Disease CASE:

45 yo woman from Santa Cruz, Bolivia presented to
PCP with years of worsening dysphagia

TH: Grew up in Bolivia but went to school in Brazil.
She emigrated to the US 1n 2005.

SH: Lives in Houston and works as a nanny (though
she was a lawyer before emigrating)

PMH: Unremarkable

* EGD showed mildly atrophic gastric mucosa,
biopsy + H. pylori

* Underwent esophageal manometry which showed
disorganized tertiary contractions consistent with
esophageal dysmotility

* Diagnosed with achalasia
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Case

Summary: 17-year-old asymptomatic male from De Queen Arkansas, Chagas disease IgG positive via
blood donation.
At the time the CDC parasitology lab was closed and TCH Tropical Medicine was consulted for

additional guidance.

What do you recommend next?






Diagnosis of Chronic Chagas Disease

* Per PAHO (2018) and CDC guidelines, need at
least two different serologic tests to result +.

* For confirmatory testing, CDC uses:
* EIA based on recombinant 1. ¢rug7 antigens plus
immunoblot (TESA) as the first-line tests.

e If initial EIA and TESA results are discordant, an
immunofluorescence assay (IFA) is used as a “tie-
breaker.”

* FDA-approved tests: (1) Hemagen T. cruzi IgG
EIA, (2) Wiener T cruzi 1gG EIA, (3) InBios rapid
test®, (4) Ortho (only blood donors)
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FDA-Approved Chagas Serologic Tests




Case

Summary: 17-year-old asymptomatic male from De Queen Arkansas, Chagas disease IgG positive via
blood donation.

At the time the CDC parasitology lab was closed and TCH Tropical Medicine was consulted for
additional guidance.

Blood specimen was tested via:
* ARUP (Hemagen IgG test) = positive
* Quest (Wiener IgG test) = positive

What is his ofticial diagnosis?

What do you recommend next?



Case

Summary: 17-year-old asymptomatic male from De Queen Arkansas, Chagas disease IgG positive via
blood donation.

At the time the CDC parasitology lab was closed and TCH Tropical Medicine was consulted for
additional guidance.

Blood specimen was tested via:

ARUP (Hemagen IgG test) = positive

Quest (Wiener IgG test) = positive

EKG = sinus rhythm, normal rate

TTE = unremarkable

DIAGNOSIS = Chronic Chagas Disease (indeterminate stage)



Algorithm for Chagas Disease Screening/Diagnosis in US

*There could be rare exceptions, but
infection is unlikely in individuals without
1 of these risk factots.

**Not all commercial laboratories run a
second serological test at this time.
Samples should be sent for confirmation
to CDC.

***¥Confirmatory testing for discordant
results is available at CDC.

Y,
Forsyth C et al. JID. 2021 Oct 8. e
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Challenges of Chagas Disease Screening & Diagnosis

Lack of a gold standard to evaluate test performance characteristics

Sensitivity of available tests varies depending on geographic origin of the infection

Those most at risk have limited health care access

= b =

US providers have little knowledge of Chagas disease and risk factors for T cruz:
exposure

Whitman et al. J Clin Microbiol. 2019 Nov 22;57(12):e01217-19. Texas Children’s
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Treatment & Management



Management

of Chronic
Chagas Disease

20-30% of people with chronic
Chagas disease go on to have
cardiac or GI sequelae

Bern et al. Evaluation and Treatment of Chagas Disease

in the United States. JAMA. 2007;298(18):2171-2181.
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To Treat or Not to

Treat?

All people diagnosed with

chronic Chagas disease

should receive a baseline

EKG and TTE and be given
appropriate subspecialty
follow-up.

N

Bern et al. Evaluation and Treatment of Chagas Disease in the United

Texas Children’s
Hospital

States. JAMA. 2007;298(18):2171-2181. d0i:10.1001/jama.298.18.2171




Chagas Disease Pharmacologic Treatment Options in the US

e Benznidazole

O FDA approved in 2017 for use in children ages 2-12 years old *Monitor clinical
picture & laboratory

O Common SEs: allergic dermatitis, peripheral neuropathy, anorexia, insomnia
O Adults: 5-7mg/kg PO divided BID for 60 days every 2 weeks

O Children: Weight-based dosing during treatment:
0 Only available in US via Exeltis! (www.benznidazoletablets.com) CBC/diff, CMP*

values at baseline

* Nifurtimox (Lampit)
O FDA approved in 2020 for use in children from “birth to less than 18 years of age and weighing
at least 2.5 kg”

0 Common SEs: anorexia, N/V, polyneuropathy, H/A, dizziness/vertigo
O Adults: 8-10mg/kg PO divided TID-QID for 60 days

O Children: Weight-based dosing

O Only available 1n US via CDC!

Texas Children’s
Hospital



http://www.benznidazoletablets.com/

Case

* Summary: 17-year-old asymptomatic male from De Queen Arkansas, Chagas disease IgG positive via
blood donation, confirmed by two different commercial lab tests. Unremarkable EKG and TTE.

* Prescribed benznidazole 150 mg BID for 60 days

* On Day 10 of treatment presented to an ED in Texarkansas:

* Diffuse rash not relieved with Benadryl, no mucosal involvement

e Febrile



Case

* Lab workup in ED:

WBC 6.7 (64.2% N, 5.3% E) Prot 7.7
Hegb 16.8 Alb 4.9
Platelets 184 Thili 0.3

Dbili 0.4
Nal35 AST 13
K 3.7 ALT 15
BUN/Cr 11/0.9

Alk phos 158
lLactic acid 1.4

What would you recommend at this point?



Case

Benznidazole was stopped

Prednisone taper was started

Upon resolution of the rash he was re-started on benznidazole plus prednisone...

After the first dose he developed the rash again!



Case

 Started Nifurtimox 180 mg daily (approximately 8 mg/kg, maximum dose) QID for 60 days.

* Increased frequency of drug administration has been associated with fewer adverse events.

* Patient was given 120 mg daily (error) and tolerated for 12 days. Subsequently increased to 180 mg daily.

* 4 days later he developed fever and rash, requiring cessation of medication

Total Treatment: 10 days of Benznidazole + 4 days of Nifurtimox



Chagas Disease Treatment Trials

Bern et al. Evaluation and Treatment of Chagas Disease in the

Z
United States. JAMA. 2007;298(18):2171-2181.

d0i:10.1001/jama.298.18.2171
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Pivotal Adult Chronic Chagas Disease Treatment Studies

* BENDITA Trial (2016-2017, published 2021)
O Phase 2 double-blind RCT, 210 adults, Bolivia (Cochabamba, Tarija, and Sucre)

O Arms: (1) BNZ 300mg daily for 8 wks, (2) 4 wks, or (3) 2 wks, (4) BNZ 150mg daily for 4 wks,
(5) BNZ 150mg daily for 4 wks plus fosravuconazole, (6) BNZ 300 mg once wkly for 8 wks plus
fosravuconazole, or (7) placebo (12-month follow-up period)

O Primary endpoints: (1) sustained parasitological clearance at 6 mos (l.e., persistent negative
qPCR from end of treatment) and (2) incidence and severity of adverse events

O Results: 2 wks (83%) and 4 wks (89%) non-inferior to 8 wks of BNZ (89%)

e MULTIBENZ Trial (N CT03191162, Hospital Universitari Vall d'Hebron Research Institute
[Spain])
O Phase 2 RCT comparing BNZ 300mg/day for 60d, 150mg/day for 60d, and 400mg/day for 15d);
Spain, Brazil, Argentina, and Colombia
e BETTY Trial (NCT03672487, Tulane, UCSD, ICMHP)
O Phase 3 RCT comparing BZN 150mg/day for 30d vs BZN 300 mg/day for 60d; Argentina

Torrico et al. Lancet Infect Dis. 2021 Aug;21(8):1129-1140. Texas Children’s
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US Chagas Providers Network







Thank you! Questions?

Stay in touch!

https:/ /uschagasnetwork.org/

eva.clark(@bcm.edu

jill.weatherhead@bcm.edu
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