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Carlos Chagas 

History of Chagas disease 

9,000 BC people 
with T. cruzi 
infection 
(mummies) 

1909 Discovery 

1920 Diagnostic 

1960-1970 
Treatment Salvador Mazza 

1950 Vector Control 

1995-2018 >>> 
Treatment – biomarkers 

Access 



Life cycle of Trypanosoma cruzi 
Oral 

Vector 

Transfusion 

Transplant 
Congenital 

Acute Phase 

Chronic Phase 

Trypomastigote 

Trypomastigote 



4 

GEOGRAPHICAL DISTRIBUTION OF DTU Trypanosoma cruzi. Zingales et al, 2012. 

CYCLE 
DOMESTIC 
SELVATIC 

RELATIONSHIP ? 

•Dynamic of transmission 

•Physiopathogenesis 

•Peformance of diagnostic tests 

• Response to treatment 



Parasite 

Inflammation 

Specific immune  

response  

against the parasite 

Chagas disease: Physiopathology 

Microvascular 

Pathology 



ACUTE PHASE (2 months) Prolonged fever syndrome 
  Vector transmission 
  Congenital transmission 
  Accidents 
                                 
CHRONIC PHASE (decades) 
  Without demonstrable disease 
  With demonstrable disease 
   Cardiac form 
   Digestive form (megas) 
   Mixed forms and other  
 
REACTIVATION OF CHRONIC INFECTION (eventual) 
  Co-infection (HIV/AIDS) 
  Other causes of immunodeficiency (oncology, transplant) 

CHAGAS DISEASE 

PHASES  OF INFECTION AND CLINICAL FORMS  
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Série1

Latin American 

Initiatives

Nonendemic coutries

Initiative

Elimination of intra-domiciliary vectorial transmission of Chagas disease in Latin 

America (2020) 



Around 7,000,000 infected  and < 18,000 patients treated/year 

 Most common parasitic disease in the Americas 

 Leading cause of infectious myocarditis worldwide 

 Largest disease burden in chronic indeterminate patients 

 20-30% will evolve to cardiomyopathy with important morbidity and 

mortality 

 Only 2 registered compounds: BZN and nifurtimox 

Global distribution of Chagas disease cases, based on official estimates, 

2006−2017 (WHO, 4th  NTD report, 2017)  



A NEW PARADIGM IN THE 21ST CENTURY 

Acute Phase Acute and Chronic Phase 



GOAL OF TIMELY DIAGNOSIS AND 

TREATMENT 

CURE INFECTION 
PREVENT 

MORBIMORTALITY 
 

AVOID CONGENITAL 
TRANSMISSION 

PERSONAL 

AND FAMILY 

WELLBEING 

REDUCE DISEASE BURDEN 



Guidelines for antitrypanosmal treatment with 

benznidazole or nifurtimox 
Varying strengths of recommendation (A-E) and levels of evidence (I-III) 

• All patients in the acute phase (A I; A II) 

• Children and young adult patients in the chronic phase (A I) 

• Women of childbearing age (A II) 

• Adults undergoing the chronic phase (B II; C II) 

• Laboratory or surgical accidents (B III) 

• Organ transplant recipients or donors (A III) 

Oral; 60 days 



Timeline of side effects of benznidazole and nifurtimox 

Day 1 

Start 

Day 60 

End 

Day 30 

Middle 

Gastrointestinal 

Dermal 

Haematological Peripheral  

Neurotoxicity Liver toxicity 

Monitoring Adverse Events/Drug Tolerance  

•Weekly contact with the patient 

•Laboratory testing 

Typical  

completion rates 

-adults=83% 

 

 

 

-neonates=100% 

CNS Toxicity 

X X X 

Sosa-Estani et al. J Trop Med. 2012;2012:292138. 

X 



Assessing response to etiological treatment 

PRIMARY CRITERIA 

• Demonstration of no clinical progression 

• Wellbeing (clinical evolution) 

 

SECONDARY CRITERIA 

• Failure: Detecting parasite presence using molecular tests 
(PCR) 
– Time range: end of treatment to month/years post-treatment 

• Success: serological negativization 
– Acute phase: Follow-up for 24 months post-tx 

– Chronic phase: Long-term follow-up, every 1-3 years. 

 



TREATMENT 

impact again infection 



Effects during the acute phase  

Acute Phase: Decrease in 

antibodies and parasitemia 

91,2

37,2

3,1
1 1,1 2,7 2,5 2,1 1,3
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0 7d 30d 60d 3m 6m 12m 24m 36m

Percentage of positive PCR at follow-up

Cohort of 206 BZN- treated children



Effects during the early chronic phase 



 Course of serological outcomes in treated 

subjects with chronic Trypanosoma cruzi 

infection: a systematic review and meta-

analysis of individual participant data. 

 ELISA test ~ age at treatment  

Sguassero et al.  Unpublished 



TREATMENT 

impact on clinical evolution 





Discontinuation 51 
(3.6%) 

Discontinuation 192 
(13.4%) 

1431 BNZ 
84% took ≥75% of target dose 

1423 Placebo 
90% took ≥75% of target dose 

99.5% Complete 
Follow-up 

99.5% Complete 
Follow-up 

Lost to follow-up (n=8) Lost to follow-up 
(n=7) 

2854 randomized 

Mean FU 5.4 yrs. 

Results: 

Trypanocide effect: p< 0.05 

Clinical evolution: p> 0.05 





Primary Outcome - Overall 

Years of Follow-up 
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# 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 

Some of main limitation: 

 

- Age range 

 

- Severity of disease 

(Opportunity of 

treatment) 



…but none  

Statistically  

significant 

 

«Definitive,  

patient-important  

outcomes 

 

All results  

 

going  

 

in the  

 

“right  

 

direction”... 



TREATMENT 

impact on transmission 



(RR congenital transmission in treated mothers = 

 0.04, IC:95%: 0.012 - 0.166; p<0.05) 

Fabbro D et al. PLoS Negl Trop Dis. 2014 Nov 20;8(11):e3312 



Treatment of women before pregnancy 

Conclusions 
• No case was detected among the offspring of mothers treated 

before pregnancy 

• Specific treatment of young women is useful at the level of 

secondary prevention 

• Etiological treatment in girls and women of childbearing age is 

helpful at the primary prevention level to avoid congenital T. cruzi 

transmission  



TREATMENT 

new challenges 



DNDi’s success is only possible  

through innovative partnerships   
Universities 
& Research 
Institutes 

  PDPs 

  Int. Org. 
& NGOs 

  Biotechs 

  CROs   
Pharmaceutical  

companies 

CRITERIA FOR SUCCESS 
 Share the same vision 
 Mutual understanding 
 Involvement throughout the 

whole process  

Over 160 partnerships worldwide 



Chagas Disease –TPP 2015 
  Acceptable Ideal 

Target population Chronic indeterminate Chronic indeterminate and acute 

Geographic Distribution All regions All regions  

Efficacy  
Non-inferior to benznidazole standard 

dose* in all parasitological areas 

Superior to benznidazole standard dose in 

different phases of disease (acute and 

chronic) (parasitological)  

Safety 

Superior to benznidazole* in the 

frequency of definitive treatment 

discontinuations due to medical 

indication (clinical and laboratory)**  

Superior to benznidazole* in the frequency of 

definitive treatment discontinuations due 

to medical indication (clinical and 

laboratory)**  

Contraindications Pregnancy No contraindications 

Precautions 
No genotoxicity**; no pro-arrythmic 

potential 

No genotoxicity; no teratogenicity; no pro-

arrythmic potential 

Interactions 

No clinically significant interaction with 

anti-arrythmic and anticoagulant 

drugs 

No clinically significant interaction with other 

drugs  

Presentation 
Oral/Parenteral (short POC)*** 

Age-adapted 

Oral 

Age-adapted 

Stability 3 years, climatic zone IV 5 years, climatic zone IV 

Dosing regimen 
Oral - any duration  

Parenteral - <7 days 
<30days 

Cost Lowest possible ≤ current treatment cost 

* As per WHO recommendation; ** No genotoxicity is a condition only for NCEs; *** Need for parenteral treatment for severe disease  



Fexnidazole Phase II 

DNDi 

CD Clinical Landscape 



SUMMARY OF RECENT RCTs 
• Posaconazole (monotherapy or in combination) and E1224 

(monotherapy) were effective during treatment and relapsed after EOT 
(demonstrated by PCR Positive) 
 

• Fexinidazole x 60 days (suspended for safety issues) was effective during 
treatment with sustained response (PCR negative 100%) at 12 months 
FUP  
 

• Benznidazole was effective during treatment with sustained response 
(PCR negative ~ 80%) at 12 months FUP 
 

• Pharmacokinetic studies suggest that doses of benzidazole could be 
reduced 
 

• PCR proved useful  for assessing treatment response to anti-
trypanosomal drugs 





Strategies for Improving Efficacy and Tolerability 

• BNZ is an effective drug 

… but 

• Efficacy gap 

– About 20% exhibit feilure on PCR at 12 
months 

• Tolerability gap 

– 15-20% do not complete treatment 

• Majority due to ADRs 

CURRENT 
BNZ 

THERAPY 

Parasitological Efficacy 80% 100% 

80% 

100% 
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REDUCED BNZ REGIMENS 
(improve tolerability) 

CURRENT 
BNZ 

THERAPY 

80% 100% 

80% 

100% 
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Ideal  

TPP Acceptable TPP 

• Reduce BNZ exposure 

– Improve tolerability while maintaining 
efficacy 

– *Does not address  the efficacy gap 

• Combination therapy   

– Improve efficacy while maintaining or 
improving tolerability 

– *May not address the tolerability gap 

 

Current situation Opportunities 

Parasitological Efficacy 



Chagas Landscape 2018 

GSK 

Tres Cantos 

GNF 
Eisai/Broad 

GSK 

DDU 

IPK 

Dundee 

Eskitis 

Celgene 

DNDi  Activities 

DNDi only DNDi in collaboration other 

Screen Hit to Lead Lead Opt. Pre-clinical Phase I Phase IIa / PoC Phase IIb/III Registration 

 Research   »                         Translational        »  Development 

LSHTM 

STPH 

LMPH 

Chagas DD 
Consortium 

Various 

Groups 

Worldwide 

Fexinidazole  

Biomarkers 

Pediatric 

Benznidazole 

LAFEPE Bra 

ELEA Arg 

Pediatric 

Nifurtimox 
(Bayer) 

FDA 

Benznidazole 

(ELEA/Chemo) 

Implemn 

Pfizer / UGA 

EU-FP7 Consortia - PDE4NPD 

Benznidazole 

New Regimen / 

Comb 

Forsavuconazole  

GNF 

Eisai/Broad 

GSK 

DDU 

CHICO 

Pediatric 

Nifurtimox 

Bayer 

ATTACH 

Amiodarone 
UNB 

EQUITY 
Benznidazole / Nifurtimox 

UNB 

BERENICE 

Benznidazole 
VHIR EU-FP7 

consortia 

5/8 2/3 

LOAUS-LOUS-LOLA 

Series from partners and 

sources  

-Abbvie 

-GSK “Chagas” Box 

-Sanofi 

-Celgene 

-others 



BENDITA overall design 

Bolivia 
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BZN 300 4W BZN PBO 4W 

E1224 PBO 8 W 

BZN PBO 4W 

BZN 300 8W 

E1224 PBO 8W 

E1224 PBO 8 W 

BZN 300  
2W BZN PBO 6W 

BZN PBO 8W 

E1224 PBO 8W 

BZN 150 4W 

E1224 PBO 8W 

BZN PBO 4W 

BZN 150 4W 

E1224 8W 

BZN PBO 4W BZN PBO 4W 

I
T 

I
T 

I
T 

I
T 

I
T 

I
T 

E1224 8W 

Follow-up at 10 wk, 12 wk,  
4M,  6M, 12 M 

 Futility stopping rule 

 10 and 12-week interim 

analysis (safety and 

efficacy) 2 months treatment phase 

Primary 

endpoint at 6M 

Follow-up until 12M 

 Adults (18 – 50 years old) 

at Chronic Indeterminate 

CD stage 

 210 subjects - 30 

patients/arm 

Partners 

CEADES 

ISGlobal 

INGEBI 

INP 

ClinicalTrials.gov Identifier: NCT03378661 



FEXI 012 overall design 

Spain 
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Fexi 600 mg  
10 days 

Fexi 1200 mg 
3 days 

Follow-up at 1-4; 6; 10; 12 
wk, 4M, 6m, 12 M 

 Futility stopping rule 

 12-week interim analysis 

(safety and efficacy) 

10 day treatment phase 

Primary 

endpoint at 4M 

Follow-up until 12M 

 Adults (18 – 50 years old) 

at Chronic Indeterminate 

CD stage 

 45 subjects - 15 

patients/arm 

Fexi 600 mg 
3 days 

Fexi 1200 mg 
4 days 
 

PBO 7 days 

PCO 
3 day 

Partners 

ISGlobal 

Hosp Vall d´Hebron 

Hop Clinic 

Hop Moises Broggi 

Hosp Univ Valencia 

INGEBI 

Historical Control 



MULTIBENZ overall design 

Argentina, Brazil, Colombia, Spain 

ra
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BZ 300 mg  
60 days 

BZ 150 mg 
60 days Follow-up at 4; 6; 8; 12 M 

60 days treatment phase 

Follow-up until 12M 

 Adults (18 – 50 years old) 

at Chronic Indeterminate 

CD stage 

 240 subjects - 80 

patients/arm 

BZ 400 mg 
15 days 

PLACEBO 
45 days 

Partners 

Hosp Vall d´Hebron 

ANLIS-INP; ICC 

FIOCRUZ 

FCI 

ELEA 

DNDi 

BERENICE Phase I and II  WIHP FP7 UC

ClinicalTrials.gov Identifier: NCT03191162 



Current alternatives under evaluation 
• Different old courses of benznidazole and nifurtimox (30 vs 60 days) 

 

• New regimens of benznidazole in monotherapy (low dose and/or 
short regimen or intermittent): Next step, policy change ? 

 

• NCE: New regimen of Bz in combination with E1224: Next step, 
Move to Phase 3 ? 

 

• NCE: Fexinidazole, short course of treatment: Next step, Move to 
Phase 3 ? 

 



PARASITE
ANTIGENS

Expression level in %
(vs no T. cruzi)

% of decreasing
after treatment

Elapsed time to
decrease

CoML
anti rTc24 ab

80
100

38 – 19
38 – 19  //  80*

6-24m/ 24-36m

KMP11 100 74-67 6m -24m

HSP70 100 74-50 6m-9m

F29 80 35– 62 6m - 48 m

Ab 3 NP NP NP

POTENTIAL BIOMARKER. SECONDARY SURROGATES
NHEPACHA Pilot Study 2017-2018

Biomarkers to improve assesment of response of etilogical treatment 

Apo1 New markers 

through Proteomic 

platforms  

DNDi-McGill University 

28095.53

24756.70
S0 Serum F3

28095.18

24772.41
S1 Serum F3

S2 Serum F3

S0 S1 S2

30

20

KDa



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

OXABOROLE

GSK Box 
Series 1

GSK Box 
Series 2

GNF

GSK DDU

= preclinical candidate Preclinical development

Lead optimisation

2016 2017

Progress in developing NCEs for Chagas disease

UW MetRS

Nov Dec Jan Feb

2018



• NEW TRYPANOCIDE CHEMOTHERAPY 

 

• TRYPANOCIDE CHEMOTHERAPY PLUS IMMUNOTHERAPY (?) 

 

• TRYPANOCIDE CHEMOTHERAPY PLUS MODULATION OF 
PHYSIOPATHOGENESIS (?) 

 

• TRYPANOCIDE CHEMOTHERAPY PLUS IMMUNOTHERAPY 
PLUS MODULATION OF PHYSIOPATHOGENESIS (?) 

OUTLOOK FOR 2020 BEYOND…. 



Chagas Access Plan: Current Outlook 

Mexico 

Colombia 

USA 

Gran Chaco 

Brazil 

ARG, BOL, 

PAR 

Guatemala 

Regional Initiatives 

Ministries of Health 

INCOSUR, IPA, 

IPCAM, IAMAZON, 

NonEC 

Colombian Pilot Project, initial Y1 results: 

Increase in screening:    900% 

Coverage of dx confirmation:  100% 

Reduction in delays, dx confirmation: from > 1 year to <2 weeks

    

Available Medication: 

BZ 12,5; 50; 100 mg 

NFT  30; 120 mg 

Registration of Bz in NA 
(FDA-USA and 
COFEPRIS-Mexico) 
2017 



http://www.youtube.com/watch?v=t3yVr8N3XmU 

International Federation of Associations of  

People Affected by Chagas disease - FINDECHAGAS 
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