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The case

56-year-old man with HFrEF and VT, s/p ICD (2016), s/p myomectomy for ventricular 
aneurysm (“Batista Repair”) in El Salvador in 2002
• Admitted May 2024 with syncope in the setting of VT, transferred to CVICU on 

hospital day 7 with pulseless VT →CPR/shock with ROSC
• Listed for heart transplant early June
• Impella placed 1 month into admission

• Transplant ID consult day -1 for heart transplant:  management for Chagas 
cardiomyopathy

• Patient confirms knowledge of Chagas diagnosis dating back to 2015

• Lived in concrete home with "paper roof" in El Salvador, recalls "chinch bugs"  



• Epidemiology: approximately 8 million globally & >300,000 in US
• Other routes of transmission:  blood transfusion, organ transplant, in utero 

vertical transmission (congenital), consumption of contaminated food or drink



Perez CJ et al. Reactivation of Chagas Disease: Implications for Global Health. 2015
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Diagnostics
Acute infection:
• microscopy

• PCR

• xenodiagnosis

Chronic infection: 



Question #1
At your center, who do you screen for Chagas?

A. All heart transplant candidates
B. All SOT candidates
C. All heart transplant candidates with epidemiologic risk
D. All SOT candidates with epidemiologic risk



OHSU screening 

Kidney, liver and heart candidates
• Screening for Chagas should 

be performed in all transplant 
candidates who were born or 
resided > 6 months in Mexico, 
Central America or South 
America

Living donor (kidney) candidates
• Screening for Chagas should 

be performed in all transplant 
candidates who were born or 
resided > 6 months in Mexico, 
Central America or South 
America

Screening serology: two tests based on different antigens or techniques 
(confirmatory serology)



From our case patient



Trypanosoma cruzi – acute and chronic infection 
• Acute phase (8-12 weeks, ~ 1-2 weeks after exposure): 

• Most are asymptomatic or have mild, nonspecific symptoms (malaise, 
fever, hepatosplenomegaly)

• May see Romaña sign or chagoma at site of inoculation

• Chronic phase (indefinite, in the absence of treatment):
• Indeterminate form (70-80%)

• No signs/symptoms of disease, diagnosis by serology, smear negative, PCR variably 
positive, normal EKG

• Determinate forms (20-30%)
• Cardiomyopathy (after 5-30 years of latency)
• Gastrointestinal disease 

Chronic Chagas cardiomyopathy (CC) = serologic + clinical diagnosis:
Positive serology with confirmatory testing
Conduction abnormalities & arrythmias +/- LV dysfunction, ventricular aneurysm or intracavitary thrombus
Exclusion of ischemic heart disease 

roughly 1.9-7% annual progression



T cruzi – treatment

• Indeterminate phase
• Age < 50, treatment advised (strong recommendation for those < 18 years 

of age, weak recommendation in adults; weak quality of evidence)
• Women who wish to become pregnancy, treatment advised prior to 

conception

• Monitor for development of cardiac or gastrointestinal dysfunction

*at risk for transmitting the parasite via any route, including SOT



T cruzi – treatment
• Acute/congenital infection → trypanocidal 

therapy (benznidazole or nifurtimox) = 
parasitologic cure in 60-85%*
• AAP: Treatment for all cases of acute, 

congenital, or “early chronic” infection in 
children (< 18 yrs)

*measured by negative seroconversion

• Chronic phase, established cardiomyopathy 
– no benefit to trypanocidal therapy
• Morillo CA, et al. Randomized trial of 

benznidazole for chronic Chagas’ 
cardiomyopathy. NEJM 2015 (BENEFIT Trial)

• Treatment of choice for refractory CCC = transplantation (3rd most common 
indication for cardiac transplantation in South America)

Benznidazole Nifurtimox
Class nitroimidazole nitrofuran

Adverse 
effects

• Rash/dermatitis
• Peripheral 

neuropathy
• Bone marrow 

suppression

• GI complaints
• CNS toxicity

Access • FDA approved 
August 2017, 
children 2-12 yrs

• FDA-approved 
August 2020, 
birth to < 18 yrs



Outcomes of heart transplant for CCC

Bocchi EA and Fiorelli A. The paradox of survival results 
after heart transplantation for cardiomyopathy caused 
by Trypanosoma cruzi. Ann Thorac Surg 2001

Benatti RD, et al. The paradox of survival results after 
heart transplantation for cardiomyopathy caused by 
Trypanosoma cruzi. Clin Transplant 2018



Transpl Infect Dis 2018

31 patients with Chagas disease, transplanted in US 2012-2016
• 14/30 from El Salvador, 7 from Mexico, 4 from Honduras

• Transplants in CA (10), NY (4), DC (2), FL (2), NJ (2), TX (2), VA (2), AZ (1), MD (1), MA 
(1), MN (1), NC (1), UT (1), WI (1)

• Preemptive monitoring strategy with Chagas PCR 

➢19 (61%) developed laboratory evidence of reactivation* at median 3 weeks (range 
<1-89 weeks) post-transplant, 18/19 with PCR detected before clinical reactivation 

➢19 treated with benznidazole

➢All 19 alive at follow-up (median 60 weeks, range 11-172 weeks)

*2 sequential PCRs with signal crossing threshold for MNC & TCZ genes, 
with decreasing Ct values



Chagas (indeterminate) in transplant 

• Risk for recipient reactivation
• Highest risk in Chagas+ heart transplant (20-90%)
• Lower risk in Chagas+ non-heart transplant

• Higher “net state of immunosuppression” is associated with higher risk 
for reactivation

• Chagas disease clinical presentation in transplant recipients: 
myocarditis, acute febrile illness, hepatosplenomegaly, painful 
skin nodules, inflammatory panniculitis, CNS infection 

La Hoz RZ. Transplantation for Chagas’ disease: closing the knowledge gap. Curr Opin Infect Dis 2022





Interventions to reduce impact of T cruzi 
reactivation in SOT recipients 
1. Screen candidates with epidemiological risk factors for T cruzi 

infection
2. Monitor chronically infected patients with PCR after transplant
3. Preemptive treatment for those with positive PCR results and 

decreasing Ct on serial testing

La Hoz RZ. Transplantation for Chagas’ disease: closing the knowledge gap. Curr Opin Infect Dis 2022



Our protocol



Patient update
• Transplant on 6/27/24

• Induction basiliximab
• Required placement of RVAD, AKI 

(resolved) requiring RRT, ischemic colitis 
with Klebsiella & Citrobacter bacteremia 

• Weekly Chagas PCR & smear (7/1 →)

• Chagas PCR positive 7/22, 7/29 (Ct 
28.43/27.98 -> 25.93/26.86) → benznidazole 
(150 mg BID) begun 8/2

• 8/12 & subsequent: Chagas PCR negative

• Nausea/vomiting, headache, tingling 
sensation fingers, transient facial 
numbness → benznidazole held 8/29

• Headache and nausea management
• Benznidazole resumed 9/3-9/30 

(completed 8 weeks of therapy)

• 12/9 visit: hand/foot tingling & heel pain (→ 
resolved)

• No rejection to date
• Prednisone discontinued 10/31/24
• On tacrolimus & sirolimus (previously MMF)

• Subsequent Chagas PCR undetected



A case I’m working on 

• 42-year-old man with positive T cruzi screening antibody, 
performed in context of evaluation for 2nd kidney transplant
• Hemagen EIA POSITIVE (1.2, at cutoff), Labcorp

• First transplant in 2018, for glomerulonephritis → allograft 
rejection (high-dose steroids in 2022)

• New diagnosis heart failure in September 2025, TTE 9/11 with EFT 
35% and severe left chamber involvement, etc.  Angiogram 
without CAD.  
➢? Chagas cardiomyopathy

• 2nd confirmatory Chagas serology obtained
• Roche cobas Elecsys NEGATIVE, Eurofins Viracor



Chagas testing options
Test name Methodology/target(s) Diagnostic vs donor screening
• Lab(s)
Abbott Alinity s Chagas • Chemiluminescent microparticle immunoassay (CMIA)

• T cruzi recombinant antigens (FP10, FP6, FP3, TcF)
Donor screening

Roche cobas Elecsys Chagas • Electrochemiluminescent assay (ECLIA) 
• T cruzi recombinant antigens derived from FCaBP, FRA and Cruzipain

Donor screening

• Eurofins Viracor, etc.
Abbott ESA Chagas • Nitrocellulose strip confirmatory assay

• T cruzi recombinant antigens (FP10, FP6, FP3, TcF)
Supplemental test in donors who test 
positive with first-line assays, not 
approved for individual diagnosis

Hemagen Chagas’ Kit • EIA 
• Purified antigens from cultured T cruzi

Diagnostic
• ARUP, LabCorp, UCSF, NYS PHL, etc.

Chagatest ELISA recombinant v 3.0, 
Wiener Laboratories

• EIA
• Recombinant epimastigote and trypomastigote proteins

Diagnostic

• ARUP, Kephera, LabCorp, Mayo, 
Quest, UCSF, NYS PHL, etc.

Chagas Detect Plus Rapid Test (RDT), 
InBios

• Immunochromatographic strip assay
• ITC8.2, recombinant multiepitope fusion antigen

Diagnostic

• Mayo, Quest, UCSF, NYS PHL

Chagas serology - TESA immunoblot • Western
• T cruzi trypomastigote excretory secretory antigens

Diagnostic, confirmatory

• CDC, Kephera

Gratitude to Sue Montgomery, CDC parasitology branch, for collaboration on this table



A call from your transplant surgeon

• Local donor, kidney offer
• Donor T cruzi antibody positive

• Can we proceed?? 



32 organ transplant recipients from 14 seropositive donors in the United 
States, 2001-2011
• Transmission confirmed in 9 recipients from 6 donors

• 3/4 (75%) heart recipients
• 2/10 (20%) liver recipients
• 2/15 (13%) kidney recipients 

• 13 recipients had no or incomplete monitoring
• transmission in 5/13
• 4/5 had symptomatic Chagas disease
• 4 died (1 death directly related to Chagas disease)

• 19 recipients had partial or complete monitoring
• transmission in 4/19, no cases of symptomatic disease

➢Liver & kidney transplant from T cruzi seropositive donors may be feasible 
with recommended monitoring and prompt treatment (benznidazole).

Huprikar S, … Montgomery S. Donor-derived Trypanosoma cruzi infection in solid organ recipients in the 
United States, 2001-2011. Am J Transplant 2013. 





Seventeen (37%) OPOs tested for Chagas disease (Trypanosoma cruzi); seven tested all 
donors, while 10 tested based on travel history or nation of birth

American J Transplantation, Volume: 21, Issue: 5, Pages: 1924-1930, First published: 23 February 2021, DOI: (10.1111/ajt.16552) 



https://www.hrsa.gov/sites/default/files/hrsa/optn/policy_notice_dtac_endemic_guidance.pdf

https://www.hrsa.gov/sites/default/files/hrsa/optn/policy_notice_dtac_endemic_guidance.pdf


Chagas testing options (circa 2023)
• “For access to testing of 

transplant recipients at risk for 
reactivation of Chagas, contact 
the CDC Division of Parasitic 
Diseases and Malaria at 404-718-
4745 (business hours) or 770-488-
7100 (nights and weekends) or via 
e-mail at parasites@CDC.gov.” 

https://www.hrsa.gov/sites/default/files/hrsa/optn/policy_notice_dtac_endemic_guidance.pdf

https://www.hrsa.gov/sites/default/files/hrsa/optn/policy_notice_dtac_endemic_guidance.pdf


Chagas testing options - updated
Test name Methodology/target(s) Diagnostic vs donor screening
• Lab(s)
Abbott Alinity s Chagas • Chemiluminescent microparticle immunoassay (CMIA)

• T cruzi recombinant antigens (FP10, FP6, FP3, TcF)
Donor screening

Roche cobas Elecsys Chagas • Electrochemiluminescent assay (ECLIA) 
• T cruzi recombinant antigens derived from FCaBP, FRA and Cruzipain

Donor screening

• Eurofins Viracor, etc.
Abbott ESA Chagas • Nitrocellulose strip confirmatory assay

• T cruzi recombinant antigens (FP10, FP6, FP3, TcF)
Supplemental test in donors who test 
positive with first-line assays, not 
approved for individual diagnosis

Hemagen Chagas’ Kit • EIA 
• Purified antigens from cultured T cruzi

Diagnostic
• ARUP, LabCorp, UCSF, NYS PHL, etc.

Chagatest ELISA recombinant v 3.0, 
Wiener Laboratories

• EIA
• Recombinant epimastigote and trypomastigote proteins

Diagnostic

• ARUP, Kephera, LabCorp, Mayo, 
Quest, UCSF, NYS PHL, etc.

Chagas Detect Plus Rapid Test (RDT), 
InBios

• Immunochromatographic strip assay
• ITC8.2, recombinant multiepitope fusion antigen

Diagnostic

• Mayo, Quest, UCSF, NYS PHL

Chagas serology - TESA immunoblot • Western
• T cruzi trypomastigote excretory secretory antigens

Diagnostic, confirmatory

• CDC, Kephera

Gratitude to Sue Montgomery, CDC parasitology branch, for collaboration on this table



Donor-derived transmission:  mitigation

• Screening of living donors & deceased donors with epidemiological risk

• Non-cardiac organs from T cruzi infected donors can be utilized after 
obtaining consent from the intended recipient

• PCR monitoring with preemptive treatment (after a single positive PCR) in 
the recipient



Summary points

• The evolving epidemiology of T cruzi infection has implications for 
screening, and specifically for management of patients with 
anticipated immune suppression.

• Heart transplant is a viable approach for management of heart failure 
in patients with chronic Chagas cardiomyopathy, provided care 
includes consultation with experts and access to preemptive 
monitoring by PCR.

• Donor-derived Chagas disease has been reported.  Current screening 
guidelines are designed to mitigate risk for donor-derived disease.
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