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Epidemiology and burden of Chagas disease 
• Endemic in 21 countries of Latin America
• Non-endemic in many other countries (USA, Canada,

European countries, Japan, Australia) - due to migration
• 70 million people at risk of contracting the infection worldwide
• Overall 6 to 7 million people infected with T. cruzi

- Argentina: 1.5 mi
- Brasil: 1.2 mi
- Mexico: 0.88 mi
- Bolivia: 0.61 mi

• Mechanisms of transmission: vectorial, mother-to-child, blood
transfusion, orally, organ transplants, accidental infection

• 10,000 to 15,000 deaths each year
• Congenital transmission: 2%-5% (1.12 mi of women at childbearing age are infected)
• Oral transmission: ingestion of food or drink products contaminated with T. cruzi

(outbreaks in the Amazon region and subtropical Andes) - higher mortality

Mechanisms of transmission
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T. cruzi
Low grade chronic infection

Mitochondrial dysfunction
Myocardial damage

Fibrosis

Progressive cardiac dilation
Heart failure

Microvascular
ischemia

platelet aggregation
thrombosis

endothelial dysfunction
intimal proliferation
microvascular spasm

Autonomic system
denervation

Cardiac arrhythmias
Sudden cardiac death

Continuous inflammatory stimulus
Cross-reactive immune response

Pathogenesis
trypomastigotes of 

T. cruzi in the 
blood

inflammation and 
fibrosis

amastigotes of 
T. cruzi in 

cardiac myocytes
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Chagas disease

Cardiac and/or digestive form
(except mod./severe 
cardiomyopathy and

advanced megaesophagus with
substantial impairment of 

swallowing)

Vector-borne
Transfusional

Congenital
Food-borne
Accidental

Organ transplantation

Indeterminate formReactivation

BZN
(conditional)

BZN
(strong)

BZN
(strong)

ANTIPARASITIC
TREATMENT

Any
age

Age
> 50 yrs

Females of
childbearing age

Age
< 50 yrs

BZN
(conditional)

BZN
(strong)

BZN
(strong)

BZN=benznidazole

Acute phase Chronic phase



CATEGORY Symptoms
improvement

Negativation of
PCR

Negativation of
serological tests*

Prevention or delay of heart
disease progression

Prevention of congenital 
transmission

Congenital infection +++ +++ 95-100% (1y) +++ _

Acute infection +++ +++ 60-80% (3-5y) +++ _

Children (< 12 y) w/ IF not applicable +++ 50-60% (5-10y) ++ _

Adolescents/adults (13-
50y) w/ IF

not applicable ++ 25-30% (20-30y) ++ _

Females of childbearing
age (15-44y) w/ IF

not applicable ++ not available not available +++

Adults (> 50y) w/ IF not applicable not available not available probably _

Adults (any age) w/ mild
CCCD

+ + not available + (Brazil) _

Adults (any age) w/ 
moderate/severe CCCD

no not available not available no _

IF: indeterminate form; CCCD: chronic cardiomyopathy of Chagas disease.

ANTITRYPANOSOMAL TREATMENT

*percentage and time after treatment



BENEFIT Trial (n=2,854)
Brazil, Argentina, Colombia, Bolivia, and El Salvador



BENZNI-
DAZOLE+

PLACE-
BO

HR OR 95% CI

Primary outcome
(5.4y)

33.2% 37.6% 0.85 0.71-1.02

Negativation of
PCR (EOT)

86.3% 24.3% 7.20 4.53-11.4

+EOT=end of treatment (5mg/Kg/day for 60 days).

P=0.06

BENEFIT trial

N Engl J Med 2015;373:1295-306.
Mem Inst Oswaldo Cruz. 2017;112:224-35.

death, resuscitated CA, SVT, 
insertion of a PM or ICD, cardiac
transplantation, new HF, stroke, or
other thromboembolic event.

n=1358

n=2854



BENEFIT Trial: Adverse Events of Benznidazole

N Engl J Med 2015;373:1295-306.

N=2.854
Age: 55±11 years
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Preserved global systolic function

HF with mildly reduced EF (HFmrEF)

HF with reduced EF (HFrEF)

HF with improved EF (HFimpEF) • Baseline LVEF < 40%, with a second 
measurement of LVEF > 40% and at
least a 10 point increase from
baseline

• LVEF < 40%

• LVEF 41%-54%

• LVEF > 55%
- without segmental WMA
- with segmental WMA

Normal Systolic Function and Classification of Heart Failure (HF) by Left
Ventricular Ejection Fraction (LVEF)

CRITERIACATEGORY

Chagas Heart Disease



INDETERMINATE 
FORM CHRONIC CHAGAS CARDIOMYOPATHY

Stage A Stage B1 Stage B2 Stage C Stage D
Characteristics Asymptomatic;

No heart disease or
gastrointestinal 
involvement; 
At risk for heart
disease (30%)

Structural heart
disease;
Normal global LV 
function;
No symptoms or
signs of HF

Structural heart 
disease;
Impaired global LV 
function;
No symptoms or 
signs of HF

Structural heart 
disease;
Impaired global LV 
function;
Symptoms or signs 
of HF (current or 
prior)

Structural heart 
disease;
Impaired global LV 
function;
Refractory HF, despite 
OMT, and need of 
specialized therapy

ECG Normal Abnormal Abnormal Abnormal Abnormal

Segmental WMA Usually absent Can be present Can be present Can be present Usually absent

LVEF (Eco – Simpson) > 55% > 55% < 55% (usually
41%-54%)

< 55% (usually <
40%)

Usually < 25%

Functional class (NYHA) Not applicable I I I, II, III or IV IV

Cardiomegaly (Chest X-ray) Absent Absent Can be present Usually present Present

Complex ventricular 
arrhythmias (Holter 24h)

Usually absent Can be present Usually present Present Present

Myocardial fibrosis (LGE at
MRI)

Can be present Usually present Usually present Present Present

EVOLUTIVE STAGES OF CHRONIC CHAGAS DISEASE
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Patient with suspected 
chronic Chagas disease

Confirm T. cruzi infection with >
2 serologic tests

Normal

Annual H&P 
and ECG

Complete cardiac evaluation
• Echocardiogram
• 24-h Holter and exercise test
• Other tests as indicated

Barium studies, 
other evaluation as 

indicated

Symptoms or signs c/w 
Chagas cardiomyopathy

Symptoms c/w GI 
Chagas disease

Complete H&P
and ECG









Diagnostic steps for cardiac evaluation 
in Chagas disease 

• Step 1 Serological tests (ELISA, IIF, HAI)

• Step 2 History, physical exam, ECG

• Step 3 Chest X-ray and echo +
24-hr Holter and exercise test

• Step 4 Other tests as needed (cardiac MRI, BNP, 
tissue doppler echo, EPS, scintigraphy,   
coronary angiography etc) 



Epidemiology and burden of Chagas disease 
Pathogenesis
Antiparasitic treatment
Classification of Chagas disease
Diagnosis and evaluation of patients with heart disease
Risk stratification of patients with cardiac disease
Treatment of heart failure
Treatment of cardiac arrhythmias
Challenges in Chagas disease

Chagas Disease: guidelines 2022 (SBC)





RASSI score. (A) Risk factors and points; (B) Total mortality at 10 years in the subgroups of
low, intermediate and high risk; (C) Kaplan-Meier survival curves. 



Author Study
Period

Study Location Nº of
patients

Outcome % Outcome (5 years) % Outcome (10 years) C
Statistic

Low
risk

(0-6 pts)

Intermediate
risk

(7-11 pts.)

High
risk

(12-20 pts.)

Low
risk

(0-6 pts.)

Intermediate
risk

(7-11 pts.)

High
risk

(12-20 pts)

Rassi A Jr. et al. 1986-1991 Hospital São Salvador 
(Goiânia)

331* Total mortality 2 (0-5) 18 (8-28) 63 (51-75) 10 (5-14) 44 (31-57) 84 (74-93) 0,84†

Rassi A Jr. et al. 1990-2001 Hospital Evandro 
Chagas (RJ)

153 Total mortality 0 15 (1-28) 53 (31-75) 9 (2-16) 37 (16-59) 85 (63-100) 0,81†

Rocha MOC & 
Ribeiro AL

1998-2006 Universidade Federal de 
Minas Gerais 

158 Total mortality 3 (1-7) 10 (4-22) 67 (30-90) NA NA NA 0,84

Benchimol
Barbosa PR et 
al.

1995-2003 Hospital Universitário 
Pedro Ernesto (RJ)

100 Cardiac mortality or
VT§ //

Cardiac mortality#

4 (1-11)¶

NA

42 (18-83)¶

NA

50 (6-100)¶

NA

28 (18-43)

NA

58 (29-100)

NA

75 (15-100)

NA

0,79†

0,81†

Senra T et al. 2001-2011 Instituto do Coração -
INCOR (SP)

130 Total mortality, 
cardiac transplant,
appropriate therapy

from ICD or
resuscitated of CA//

Total mortality#

16

11

42

33

76

57,5

NA

NA

NA

NA

NA

NA

NA

NA

The numbers in parentheses correspond to the 95% CI. *multivariate model applied to 331 patients from the original cohort with 424 patients (patients with missing data were
excluded); †referring to 10 years; §defined as 3 or more successive beats; //primary outcome; ¶outcome at 50 months; #secondary outcome; ICD - implantable cardioverter-
defibrillator; N - number; NA - not available; CA - cardiac arrest; VT - ventricular tachycardia.

RASSI score: results in the original cohort (Hospital São Salvador, 
Goiânia) and external validation in four different cohorts



Risk
Stratification
Algorithm in
Chagas Disease

NSVT: non-sustained ventricular tachycardia; 
LV: left ventricular. *can be replaced by LV 
diastolic diameter > 60 mm on
echocardiography; †global or segmental. 
Adapted from Rassi A Jr, Rassi A, Rassi SG. 
Predictors of mortality in chronic Chagas 
disease. Circulation. 2007;115:1101-8.



Epidemiology and burden of Chagas disease 
Pathogenesis
Antiparasitic treatment
Classification of Chagas disease
Diagnosis and evaluation of patients with heart disease
Risk stratification of patients with cardiac disease
Treatment of heart failure
Treatment of cardiac arrhythmias
Challenges in Chagas disease

Chagas Disease: guidelines 2022 (SBC)



H-N: hydralazine-nitrate
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 N = 900-1200 patients
 Follow-up = 3 years

Key Inclusion Criteria:
•Chagas disease (2 serological tests)
•Male or female ≥ 18 years of age
•HFrEF; NYHA Class II-IV
•LVEF ≤ 40%
•Increased values of NT-proBNP or BNP
•With “run in”

SACUBITRIL/VALSARTAN(320 mg)
X

ENALAPRIL(20mg)

ClinicalTrials.gov Identifier: NCT04023227

WIN RATIO



LBBB: complete left bundle branch block; CCCD: chronic cardiomyopathy of Chagas disease; DCM: dilated cardiomyopathy; IMC: ischemic
cardiomyopathy; LVEDD: left ventricular end-diastolic diameter; LVEF: left ventricular ejection fraction; NA: not available; CRT: cardiac
resynchronization therapy; CRT-D: CRT + ICD

Observational
studies of

CRT in CCCD



Indication for CRT in CCCD
Summary of recommendations Grade of

recommendation
Level of

evidence
Symptomatic HF, NYHA class II and III, with LVEF ≤ 35%, in 
sinus rhythm, with LBBB morphology and QRS duration ≥ 
130ms, despite optimal medical therapy, to reduce 
morbidity and mortality.

Conditional B
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ICDEjection Fraction < 35%
Structural
Heart Disease =+

Aborted CA (VF)
Any SVT
Syncope + Inducible SVT

ICD=

PRIMARY PREVENTION

SECONDARY PREVENTION

1996-2005

Scientific evidence???

Structural
Heart Disease

+

One-size fits all: what`s good for 
the gander is good for the goose



J Am Coll Cardiol 2020;76:405-15

ICD>PCB

ICD>PCB

ICD=PCB

N Engl J Med 2005; 352:225-37

SCD-HeFT
Long-Term Outcomes (11y)

P=0.06

P=0.80

3.8y



BB=beta blocker
CCCD=chronic cardiomyopathy of Chagas disease
LV=left ventricular
NSVT=non sustained ventricular tachycardia
PVC=premature ventricular contraction

PRIMARY
PREVENTION



CHAGASICS: Study design

ICD
N = 550

Minimum follow-up: 3 years
Mean follow-up: 4.5 years

Amiodarone
N = 550

> 1 episode of NSVT on 24h Holter (HR > 120 bpm)

Rassi score > 10 points

Age between 18 and 75 years; NYHA I, II or III

Prospective
Multicenter
Brazilian

Open label

Primary end point: all cause mortality (intention-to-treat)

R

Martino Martinelli, MD, PhD, Anis Rassi Jr, MD, PhD, José Antonio Marin-Neto, MD, PhD,  Angelo Amato Vincenzo de Paola, MD, PhD, Otávio 
Berwanger, MD, PhD,  Maurício Ibraim Scanavacca, MD, PhD, Roberto Kalil, MD, PhD,  Sérgio Freitas de Siqueira, Eng, MsC,  on behalf of the 
CHAGASICS Investigators, Brazil. Am Heart J 2013; 166: 976-982.



Stable SVT &
SVT with mildly reduced EF

Zero RCT with ICD





ICD x AMIO in Secondary Prevention (Chagas)
 Observational study (single center in Ribeirão Preto, SP)
 ICD:    76 patients; 48 men; age 57 + 11 years; LVEF 39 + 12%; 100% SVT 
 AMIO: 28 patients; 18 men; age 54 + 10 years; LVEF 41 + 10%; 74% 

symptomatic SVT, 22% syncope + inducible SVT at EPS, 4% aborted CA
 Mean follow up: 34 months

LVEF > 40% (n=53)LVEF < 40% (n=51)

Gali WL et al. Europace 2014;16:674-80

Control=AmioControl=Amio



Int J Cardiol. 2018 Sep 15;267:88-93. 

Studies assessing mortality 
outcomes in patients with 
CHD and SVT treated w/ 
ICD implantation or w/ 
amiodarone. Secondary prevention

TOTAL

TOTAL



AA=antiarrhythmic
CCCD=chronic cardiomyopathy of Chagas disease
ICD=implantable cardioverter-defibrillator
LVEF=left ventricular ejection fraction
SVT=sustained ventricular tachycardia
SMVT=sustained monomorphic ventricular tachycardia
TTE=transthoracic echocardiogram
VA=ventricular arrhythmias
VF=ventricular fibrillation

SECONDARY
PREVENTION



European Journal of Heart Failure (2022) 24, 562–564
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