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CHAGAS DISEASE   
New Epidemiologic Scenery 

7- 10 million people 
infected 

Cosmopolitan 
urban disease 



12	500	deaths	
per	year	

Endemic	countries	

41	200	new	
cases	per	year	

~	8	million	
infected	

~	100	million	
at	risk	

Endemic	in	
18	countries	

(WHO  
2013) 

GLOBALIZATION OF CHAGAS DISEASE 

Nature 2010; 465: S6-S7  

. . . . . . 

CHAGAS’ HEART DISEASE 
EPIDEMIOLOGIC ISSUES IN 2014 

Population mobility toward 
non-endemic areas : 1 – 26% 
of migrants are infected, 
depending on the country of 
origin  

Acute Chagas Disease in 
non-endemic areas ? 

Reactivation  in 
chronically infected people 
 
Vertical transmission 
 
Immune-compromised 
recipients of infected 
organs or blood 



PLoS Negl Trop Dis 2013 
Oct 31;7(10):e2300 

Nature 2010 Jun 24;465(7301):S6-7 



Transmission of Chagas disease in Endemic Countries 
Infection caused by Trypanosoma cruzi 

•  Contact with faeces from the vectors, including ingestion of 

contaminated food  

•  Transfusion of infected blood  

•  Organ transplantation 

•  Congenital infection  

•  Laboratory accidents 



Acute Chagas Disease in the Amazon 
 Current Vectorial Transmission 

•  R. robustus, R. pictipes, P. Geniculatus in the Amazon 

Not domiciliated 
sylvatic vectors 

n  Emerging problem in other 
ecosystems (Amazon)  

Briceño-León R - Cad Saud 
Publ  23  suppl 1 (RJ)  2007 

 “The expansion of 
Chagas disease is thus a 
perverse effect of the 
deforestation process in 
the Amazon".  



Acute Chagas Disease  
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Oral Indeterminado Vetorial

Environment changes  

Poor sanitary conditions 

Non hygienic preparation of food 

•  138 outbreaks, 1.252 cases in Brazil (2000-2011)  
•  7-8 outbreaks, 112 cases in the Amazon (1965-2000) 

   

Secretaria de Vigilância Sanitária/MS - 2012 

Oral     Unknown  Vectorial 
Acute Chagas Disease 

Apud A. S. Sousa, 2013 



Asymptomatic 
(or oligosymptomatic) 

Contamination by T. cruzi 
(vectorial, transfusional, congenital, 
organ transplant, accidental, oral) 

Symptomatic 
(malaise, fever, signs of portal entry, 
enlargement of the liver, spleen, and 
limph nodes, subcutaneous edema) 

Indeterminate form 
(no symptoms, normal ECG, and normal 

radiological exam of heart, esophagus, and colon 

Acute phase 

Clinical forms 

Chronic phase 

For life Mixed Digestive Cardiac 

Death Cure 

Antiparasitic 
drug 

<5% 

Cure 

Antiparasitic 
drug 

• megaesophagus 
• megacolon 

• acute myocarditis 
• meningoencephalitis 

• arrhythmias 
• conduction defects 
• cardiac failure 
• thromboembolism 

Chagas` 
Disease 

60-70% 
5% 

70-80% 

50% 

10% 90% 

95% 

50% 

10-30y later 

immunosuppression 

reactivation 



Chagas` 
disease 

Determinate form 

Apparent form 
 
Inaparent form 

Acute 
phase 

Chronic 
phase 

Indeterminate form 

Cardiac 
 
Mixed 
 
Digestive 

Megacolon 

Stage A 
Stage B 
Stage C 
Stage D 

Chagas` 
heart 

disease 

Megaesophagus 
Group I 
Group II 
Group III 
Group IV 
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PREDICTORS PREDICTORS? 

PREDICTORS 

Chagas` Disease: Phases, Forms, and Stages (Groups) 

Adapted from Marin-Neto JA, Rassi Jr A, Maciel BC et al. Chapter 51: Chagas Heart Disease. In: Yusuf S, Cairns J (eds). 
Evidence Based Cardiology 3rd edition, 2010 

Indeter- 
minate 
form 

50% 

Cardiac 
form 30% 

Cardio-digestive form 

10% 
Digestive 

form 
10% 



Continuous antigen 
presentation 

Low grade chronic 
T. cruzi infection 

Parasite-induced 
myocyte necrosis 
and inflammation 

Myocardial damage 
and fibrosis 

Platelet 
Aggregation, 
Thrombosis, 

endotelial 
dysfunction 

Chamber remodeling 

Sudden 
death 

Parasite induced 
autonomic system damage 

Impaired 
homeometric 

regulation 
Microvascular 
ischemia 

Ventricular aneurysm, 
progressive  

dilation and failure 
Brady-tachy- 
arrhythmia 

Cross-reactive 
humoral and cellular 

immune response 
? 

? 

Pathogenesis of Chronic Chagas Cardiomyopathy 

Modified from Marin-Neto 
JA et al -  Circulation 2007 



Fundamental Disturbances – Parasite Persistence 

Autonomic system  
damage 

Conduction system damage Myocardial damage 

S Node 
Dysfunction 

IV 
Block 

AV 
Block 

Electrical Instability 

Ventricular 
Arrhythmia 

Atrial 
Fib 

Ventricular 
Aneurysm 

ê Contractility 

Biventricular  
Heart 

Failure 

Intracavitary 
Thrombosis 

Embolism 
systemic, 
pulmonary 

Microvascular disturbances 

- Inflammatory infiltrate 
- Cell death 
- Reparative and reactive fibrosis 

Atypical angina 

Sudden 
Death 

Death 

Adapted from Rassi Jr A, Rassi A, Marin-Neto JA – Mem Inst Oswaldo Cruz  2009. 

Pathophysiology of Chronic Chagas' Cardiomyopathy 



ACUTE PHASE 

30 -50% of infected people 

CHRONIC CARDIOMIOPATHY 

• Anginal symptoms  
• ECG alterations 
• Ventricular aneurysms 
• Biventricular failure 
• Thromboembolism 
• Arrhythmias 
• Sudden death 

3-4 decades 



Chagas Disease 
INDETERMINATE FORM 

(latent, sub-clinical or non-apparent) 

•  Positive serological tests 
•  No symptoms 
•  Normal ECG 
•  Normal chest x-ray 
•  Normal esophagus x-ray (barium swallow) 
•  Normal colon x-ray (barium enema) 

Enquanto o ECG fôr normal, mortalidade igual à de 
indivíduos não infectados, pareados por idade e gênero. 



•  Medical history  
•  Physical examination 
• 12-lead ECG with 30 sec rhythm strip 

No further cardiac/gastrointestinal evaluation 

Yearly follow-up:  
•  Medical history 
•  Physical examination,  
•  ECG 

•  Reassurance 
•  Evaluate for specific 
(antiparasite) treatment 
    

Evaluation:  T. cruzi infection confirmed 

Normal 

Bern C, Rassi A Jr, Marin-Neto JA et al JAMA 2007;298:2171-81 
Rassi Jr A, Rassi A, Marin-Neto JA Lancet 2010;375:1388-402 



FIDC 



CCDC 



CCDC 









Rassi A Jr et al. NEJM 2006; 355: 799-808 

NYHA class III or IV 

Cardiomegaly 

Segmental or global WMA 

Nonsustained VT 

Low QRS voltage 

Male gender 

4.05 (2.46-6.67) 

3.43 (2.06-5.72) 

2.46 (1.26-4.79) 

2.15 (1.28-3.62) 

1.87 (1.03-3.37) 

1.72 (1.06-2.81) 

HR (95% CI) Risk Factor 

Risk Factors for Death in Patients with 
Chagas Heart Disease: 

RASSI score: a multivariate analysis of 
424 patients 

Annual mortality rate = 3.9% 
Annual SCD rate = 2.4% 



24-h HOLTER 
(NSVT-) 

10 points 
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NYHA 
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Chagas Heart Disease: Risk of Death 
Multivariate analysis 

84% 

44% 

10% 

Mortality (10 years) 

20% 

19% 

61% 

Prevalence 
RISK FACTORS                                   POINTS 
1) Male gender                          
2) Low QRS voltage (ECG)                 
3) NSVT (24-h Holter monitoring) 
4) LV dysfunction (Echo)   
5) Cardiomegaly (chest x-ray)  
6) NYHA class III/IV 

2 
2 
3 
3 
5 
5 

Low risk 
(0-6 points) 

High 
Risk 

(12-20 points) 

Intermediate risk 
(7-11 points) 

 

NEJM 2006; 355: 799-808 

Rassi’ s 
score 



PREDICTORS OF MORTALITY 
IN CHAGAS HEART DISEASE 

Rassi Jr A, Rassi A, Marin-Neto JA  
 Lancet 2010; 375: 1388-402 

NSVT = nonsustained ventricular tachycardia (Holter) 
LVSD = left ventricular systolic dysfunction (echo) 

15x 



AMIO & ICD 
in patients 

with Chagas 
heart disease 

J Cardiovasc Electrophysiol 2007;18:1241-3  

Observational studies 
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JACC – Clinical Electrophysiology 2019 

            Mortality = 9%  
Annual rates   ICD interventions 30% 

          Electrical storm = 9.1%  



ICD vs Amiodarone 
in the Primary 
Prevention of 

Death in Chagas 
Cardiomyopathy 

s 

Concealed 
allocation - IVRS 

Martinelli M, Rassi Jr A, Marin-Neto 
JA et al; CHAGASICS Investigators,  
American Heart Journal 2013; 166: 
976-982  



Evidência e Adoção de Terapêutica  

      Terapêutica 
   Adotada              Não adotada 
          Certo                       Erro α 

                 
        

Com  
Evidência 

 “Definitiva” 
de Benefício 

AAS no IAM 



Evidência e Adoção de Terapêutica  

      Terapêutica 
   Adotada              Não adotada 
                              

                 
               Erro β                    Certo  

Com  
Evidência 

 “Definitiva” 
de Malefício 

 Antiarrítmico classe I profilático no IAM 



Evidência e Adoção de Terapêutica  

      Terapêutica 
   Adotada              Não adotada 
   Chance de acerto        Risco de α 

                 
      Risco de β         Chance de acerto  

Sem  
Evidência 
 Definitiva 



Medicina 
 Embasada  

Em Evidências 

Experiência  
Clínica 

Evidência 
Científica 

Preferência 
do 

Paciente 

Decisão 
clínica 

 Decisão  
Compartilhada 



n  Autonomic disturbances 
n  Microvascular derangements 
n  Parasite-dependent inflammation *  
n  Immune reaction to parasite persistence 

Ancillary 

n  Chronic Chagas disease is a true infectious 
process leading to low-grade but virtually 
incessant myocarditis triggered by the parasite 
persistence and superimposed adverse 
immune reaction 



EXPERIMENTAL SUPPORT FOR 
TRYPANOCIDAL THERAPY IN CHRONIC 

CHAGAS’ HEART DISEASE 

These results demonstrate that treatment with benznidazole in the 
chronic phase of infection prevents the development of severe 
chronic cardiomyopathy, despite the lack of complete parasite 
eradication. In addition, our data highlight the role of parasite 
persistence in the development of chronic Chagas’ disease and 
reinforce the importance of T. cruzi elimination … 



Etiologic Treatment in the Chronic phase of 
Chagas Disease (Asymptomatic Patients)  
Metanalysis of 5 RCTs       (n=756) 

ALOP(n=187) 
ITRA (n=217) 
PCB (n=24) 

Andrade 1996 (Brazil) 

Coura, 1997 (Brazil) 

Children 

Adults 

 

BZD (n=55) 
PCB (n=51) 

BZD (n=26) 
NFTMX (n=27) 
PCB (n=24) 

ALOP(n=18) 
PCB (n=22) 

BZD (n=64) 
PCB (n=65) 

S-Estani, 1998  - Arg Children 

Gianella, 1997 -  Bol 

Apt, 1998 (Chile) 

Adults 

Adults 

Follow up 
12-48 mo 

Treatment Author, year  Population 



vs 

Pacientes tratados com benznidazol tivereram um risco significantemente 
menor de eventos clínicos (71% menor (84 a 45% menor).  
Até 18% de descontinuações do tratamento por efeitos colaterais. 



Chagas Cardiomyopathy: 
Clinical Syndromes 
and Presentation 

TIA, stroke, 
other embolisms 

Presentation 

Asymptomatic 

Sudden death Dyspnea, fatigue, edema 

Palpitations, 
presyncope, syncope 

Chest pain 

Thromboembolism 

Cardiac 
arrhythmias 

Heart 
failure 

Syndromes 



B 
E 
N 
E 
F 
I 
T 

Antiparasitic clinical trial 
Drug: benznidazole 

Population: Chagas’ heart disease 

•  International 
•  Multicentre 
•  Prospective 
•  Randomized 
•  Double-blind 
•  Placebo-controlled 

“BENznidazole Evaluation For Interrupting Trypanosomiasis” 

Desfecho composto:morte, PCR, 
TVS, TX, IC, Tromboembolismo 



Am Heart J 2008 

2855 Pts followed for at least 3 years 
(mean = 6 years) – End of Study : 2015 





Primary Outcome 
 

Years of Follow-up	

P
ro
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nt

s	

# at Risk	
BNZ	

Pl	
1431	 1312	 1246	 1178	 936	 695	 484	 323	
1423	 1316	 1233	 1155	 881	 649	 459	 294	

0.0	

0.1	

0.2	

0.3	

0.4	

0	 1	 2	 3	 4	 5	 6	 7	

BNZ	
Placebo	

Log-Rank p-value=0.31	

Morillo C, Marin-Neto JA et al 
N Engl J Med 2015 

“Benznidazole did not significantly reduce the rate 
of the primary clinical outcome, despite reductions 
in the parasite detection in serum samples". 

“Our findings do not challenge current guidelines that recommend trypanocidal therapy in 
the early stages of chronic Chagas’ infection… and should not detract from  the pursuit of  
goals for exploring more effective or earlier treatments with new drugs or combinations”. 



Conclusion: 
Trypanocidal	therapy	with	
benznidazole	in	pa3ents	with	
established	Chagas’	cardiomyopathy	
significantly	reduced	serum	parasite	
detec3on	but	did	not	significantly	
reduce	cardiac	clinical	deteriora3on	
through	5	years	of	follow-up.	

The BENEFIT 
trial 

This article was published on September 1, 2015, at NEJM 

Clear the parasite but do not change disease evolution?!? 



Evidência e Adoção de Terapêutica  

      Terapêutica 
   Adotada              Não adotada 
   Chance de acerto        Risco de α 

                 
      Risco de β         Chance de acerto  

Sem  
Evidência 
 Definitiva 

Tratamento Tripanocida para Muitos : 
risco de erro α é atualmente muito 

menos aceitável do que o risco de β  

MARIN-NETO, JA et alii “Doença de Chagas: Moléstia Negligenciada”, in: Tratado de 
Prevenção Cardiovascular. Um Desafio Global. Andrade, JP; Arnett, DK Et alii 
(editores). Editora Atheneu, São Paulo, 1a edição, 221 páginas, v. 1, 2014, pp. 111-27.  



BENEFIT	Trial	Results	in	Brazil	

T	cruzi	II	

BENZNI	
DAZOLE+	

PLACE
BO	

	
HR	

	
OR	

	
95%	CI	

Primary	outcome*	
(5.4y)	

33.2%	 37.6%	 0.85	 0.71-1.02	

NegaXvizaXon	of	
PCR	(EOT)	

86.3%	 24.3%	 7.20	 4.53-11.4	

EOT=end of treatment (5mg/Kg/day for 60 days). 
+13% of patients interrupted therapy. 
*composite  of death, resuscitated CA, SVT, insertion of a pacemaker or ICD, cardiac 
transplantation, new HF, stroke, or other thromboembolic event. 

On the basis of the BENEFIT results, we suggest trypanocidal therapy to treat Brazilian patients 
with chronic CD, even if there is established cardiomyopathy of mild-to-moderate severity, but 
not in those with more advanced stages of CCC  

NNT = 23 
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Years of Follow Up 

BZN 
PCB 

Colombia, El Salv. 
HR=0.92 (0.66-1.27) 

Interaction P=0.16 

REGIONAL DIFFERENCES 
IN THE BENEFIT TRIAL 



KM at 5.4 ys 

0.85 (0.71-1.02) 

0.92 (0.66-1.27) 

1.18 (0.88-1.58) 

Total 
patients 

HR 
(CI 95%) 

Country 

Brazil 

Colombia/El Salvador 

Argentina/Bolivia 

1358 

580 

916 

PCB BZN 

33.2 

24.1 

21.4 

37.6 

25.6 

18.5 

HR (95% CI) 

PCB better BZN better 
1.0 2.0 0.5 

Interaction 
P value 

0.03* 
0.16 

Treatment effect of BZN over hard endpoints 
was inconsistent across different countries 

Post hoc grouping of countries: may be biased 
*Brazil (T cruzi II) compared to all other countries (non T cruzi II) = significant P for interaction 

*not shown by the investigators 





CharacterisXc	(RASSI	
score)	

BZN	
(N=1431)	

PCB	
(N=1423)	

Male	sex	 50.7%	 47.9%	

Low	voltage	QRS	 13.3%	 12.1%	

Complex	ventricular	
arrhythmias	

15.4%	 13.3%	

Wall	moXon	abnormaliXes	 38.3%	 37.6%	

Cardiomegaly	 ?	 ?	

NYHA	class	III	 2.7%	 2.3%	

Imbalance in prognostic factors 

•  Trial results may not be valid if it is not well 
balanced across prognostic factors. 

•  P value should be adjusted for imbalances 
in prognostic baseline characteristics. 

All more frequent in the BZN group 

BENEFIT trial 

Not entirely true 



•  All	components	of	the	composite	end-point	were	less	frequent	in	the	treated	group,	
although	without	staXsXcal	significance	in	all	but	one	of	them.	This	was	not	highlighted	
in	the	NEJM	discussion,	but	may	bear	clinical	relevance.		

•  The	rate	of	hospitalizaXon	for	CV	causes	was	significantly	reduced	with	BZN	(p=0.03)	
•  And	if	recurrent	events	were	included	in	the	analysis?	



We strongly believe that the risk of incurring an alfa-error (not to 
apply a promising therapy with tolerable side-effects) is much 
less acceptable than incurring a beta-error (Marin-Neto et al 
2015b). On the basis of current evidence, doctor’s failure to even 
consider the possibility of aetiological treatment for their patients 
is questionable from an ethical standpoint – after all, absence of 
evidence is not evidence of absence (Altman & Bland 1995)  

MARIN-NETO, JA et alii “Doença de Chagas: Moléstia Negligenciada”, in: Tratado de 
Prevenção Cardiovascular. Um Desafio Global. Andrade, JP; Arnett, DK Et alii 
(editores). Editora Atheneu, São Paulo, 1a edição, 221 páginas, v. 1, 2014, pp. 111-27.  



Event                                                               Recommendation class Level of evidence 
 
Antiparasitic treatment in the acute phase of Chagas disease                                  I  - B 
 
Antiparasitic treatment in congenital Chagas disease                                               I  -  B 
 
Antipar treat in the chronic phase of Chagas disease in children aged ≤12 years     I  - A 
 
Antipar treatment in the chronic phase of Chagas disease with recent infection      IIa  C 
 
Antiparasitic treatment in the chronic phase of Chagas disease with late infection, wtih 
indeterminate form                                                                            IIa  B 
 
Antiparasitic treatment in the chronic phase of Chagas disease with late infection and 
cardiomyopathy without advanced disease                                                               IIb  C 
 
Antiparasitic treatment in the chronic phase of Chagas disease with advanced cardiac 
form of the disease                                                                                                    III   C 

JC Dias et al - 2 nd Brazilian Consensus on Chagas Disease,  
Rev Soc Bras Med Trop 2015. 



 For individuals with Chagas disease aged 19–50 years with 
no recent documented infection, antiparasitic treatment should 
be considered on an individual basis, whether in ICF(120) (252) 
 (Class IIa, level of evidence B) or in the determined chronic 
form, without advanced cardiopathy(42) (120) (252) (295) (296) (297) (298) (Class IIb, 
level of evidence C).  
 
 
 
Specifically, treatment of  chronically infected women of childbearing age, when 
provided before pregnancy, can reduce congenital transmission(104) (109) . 

2 nd Brazilian Consensus on Chagas Disease, 2015. 


