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GEOGRAPHICAL DISTRIBUTION OF DTU Trypanosoma cruzi. Zingales et al, 2012.
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Chagas disease: Physiopathology
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CHAGAS DISEASE
PHASES OF INFECTION AND CLINICAL FORMS

ACUTE PHASE (2 months) Prolonged fever syndrome
Vector transmission
Congenital transmission

Accidents
CHRONIC PHASE (decades)
Without demonstrable disease ol
With demonstrable disease i
Cardiac form e o s
Digestive form (megas) e
Mixed forms and other s

REACTIVATION OF CHRONIC INFECTION (eventual)
Co-infection (HIV/AIDS)
Other causes of immunodeficiency (oncology, transplant)




Elimination of intra-domiciliary vectorial transmission of Chagas disease in Latin
America (2020)
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Transmisién por el principal vector, 2005-2015

Diciembre 2005 Diciembre 2009 Agosto 2015

Mexico

g
Belize
_~.Honduras

Guyana
Suriname

Costa Rica ™

B
Panama
rench Guyana

Colombia

Leyenda Ecuador
—_—
Transmisién por el principal vector por el vector 0 s 220 4500Kkm
Agosto 2015 riwlaca i o S do Coondensdas: GCS WGS 1984
vea donds l ransmesion por e vecio princip) Dot WS 1984
Aroo en nupcitn de ks bansmiic veeloris
5 i dond o lmockn do s sk vecorsl e
2 Area donde e pincial vetor ha sido siminada
Area endémica donde ta ransmisié o efvector principal no
o sido dermamida I Avea no endémica sin evidenca de ransmision vectaria
Fuente de Datos: OPS-OMS AD CHA VT Contck oo Enfarmadad de Chagas
Arees no partcipan
e pamo Produccion del Mapa: OPS-OMS AD CHA IR
[ Limites do pais

30.000.000
25.000.000 S
20.000.000
15.000.000 Enfermedad de Chagas
Transmision por el principal vector
10.000.000 -
Mayo 2016 Uruguay
. Area endémica donde la interrupcion de la transmision vectorial
5.000.000 - no es una meta i!
~ Area endémica donde la transmision por el vector principal no .
0 - ““~ ha sido interrumpida Argentins P— -
8 g 8 3‘0 % g 8 8 g g g % 8 8 0 3 e} 3 _Area dont_je la transmision por el vector principal esta 0‘ 250 500 1,000 1,500 2,000
a 2 a 2 &) a a o a a a 2 S 8 § 2 2 8 interrumpida Sistema de Coordenada;a(t;frﬁ wg: 13244
D000 00000L22va000O0 Area donde la transmision por el vector principal esté cercana a Unidaﬂes- Degree
(%] € c o la interrupcion }
; a g ; ; a E LE g g E ; ; Area donde el principal vector ha sido eliminado Fuente de Datos:
S3 8 < g I Area no endémica sin evidencia de transmision vectorial o PAHO AD CHAVT
2 - o Control de Enfermedad de Chagas
-« Areas no participantes
o (i n Produccion del Mapa:
Limites de pais
= J P PAHO AD CHA IR
/(\ Organiza_cibn © Organizacion Panamericana de la Salud - Organizacion Mundial de la Salud (OMS) de 2016.Todos los derechos reservados.
A ) Panamericana Las denominaciones empleadas en estos mapas y la forma en que aparecen presentados los datos que contienen no implican, por parte de la Secretaria de la Organizacion P: de la Salud,
\/ de la Salud juicio alguno sobre la condicion juridica de paises, territorios, ciudades o zonas, o de sus autoridades, ni respecto del trazado de sus fronteras o limites. Las lineas discontinuas en los mapas
{ o izacié Latin American Nonendemic COUtries representan de manera aproximada fronteras respecto de las cuales puede que no haya pleno acuerdo.
2 rganizacion
%7 Mundial de la Salud Initiatives Initiative

Américas




Global distribution of Chagas disease cases, based on official estimates,
2006-2017 (WHO, 4th NTD report, 2017)

Around 7,000,000 infected and < 18,000 patients treated/year
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o Most common parasitic disease in the Americas

o Leading cause of infectious myocarditis worldwide
o Largest disease burden in chronic indeterminate patients
o 20-30% will evolve to cardiomyopathy with important morbidity and

mortality
o Only 2 registered compounds: BZN and nifurtimox
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A NEW PARADIGM IN THE 21ST CENTURY

Antimicrobial Agents Towards a Paradigm Shift in the Treatment

and Chemotherapy of Chronic Chagas Disease
R. Viotti, B. Alarcon de N Araup-.l-:u‘ge M. J. Grijalva,
F. Guhl, M. C. Lopez, .J. M. ey, | Ribeiro, A. G.

Schijman, 5. Sosa-Estani, F. T-:Irnl:-.-:r and J. Gascon
Antimicrob. Aﬂqen!: Chemother. 2014, 381 2):635. DO:
101128 AAC HEE2-13.
NHEPACHA Published Ahead of Print 18 November 2013

Red Iberoamericana

Acute Phase Acute and Chronic Phase

Old Paradigm New Paradigm

n =5 Inflammatory immune response
Autoimmune origin of . .
chronic myocarditis (5,7,21) = tr'E!EFEdp:r:s?;:FggiEd by the
Absence of T, cruziin Finding of T. cruzi in
1 tissues tissues (19,20)

Lack of relationship between i

acute and chronic stages of the
=1 disease, with 30% of heart disease
progression due to non-
established causes (50)

Linking acute and chronic stages of disease,
correlation with the host's immune status,
and reactivation of the infection by

immunosuppression (14,15-18,23)

- -
5?‘““' mechanisms Df The parasitic persistence is postulated as
cardiomyopathy progression: h \ hani f .
b— autoimmune, autonomic denervation, the main mechanism of progression
disorders of microcirculation toward cardiomyopathy (14,24,25)
{33i51I521
No indication of antiparasitic Antiparasitic treatment
treatment (53,54) (3,11,27,29,30,33-39)

FIG 1 Comparison of concepts belonging to the old and the new paradigms for chronic Chagas disease. Relevant references are given in parentheses.




GOAL OF TIMELY DIAGNOSIS AND
TREATMENT
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Guidelines for antitrypanosmal treatment with
benznidazole or nifurtimox

Varying strengths of recommendation (A-E) and levels of evidence (I-lll)

All patients in the acute phase (A l; A ll)
Children and young adult patients in the chronic phase (A l)

Women of childbearing age (A ) é

Adults undergoing the chronic phase (B Il; C 1)

Laboratory or surgical accidents (B Ill)

Organ transplant recipients or donors (A lll) 8l

Oral; 60 days




Timeline of side effects of benznidazole and nifurtimox

Gastrointestinal Haematological Peripheral
Y v Liver toxicity Neurotoxicity
Dermal CNS Toxicity -
—— \_\/_/ Y
Day 1 Day 30 Typical Day 60
Start Middle _ End
X X completion rates X

-adults=83%

Monitoring Adverse Events/Drug Tolerance
*Weekly contact with the patient

eLaboratory testing X
-neonates=100%

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



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
e 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
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Figure 1. Serological and parasitological evolution in acute Chagas’
infection (51 untreated patients and 550 treated with nifurtimox).

Acute Phase: Decrease in Cohort of 206 BZN- treated children
antibodies and parasitemia
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Effects during the early chronic phase

THE LANCET Am. J. Trop. Med Hyg. SX4), 1998, pp. 526-5:

Copyright © 1998 by The American Socicty of hu'n.nl Medicine and Hygiene

Randomised trial of efficacy of benznidazole in treatment of early
Trypanosoma cruzi infaction EFFICACY OF CHEMOTHERAPY WITH BENZNIDAZOLE IN CHILDREN IN THE

INDETERMINATE PHASE OF CHAGAS' DISEASE
Ana Lucia S Sgambatti de Andrade, Fabio Zicker, Renato Mauwricio de Oliveira, Simonne Almeida e Silva,
Aicianee Luguetts, Lz [ Travassos. lgor € Ameida, Seraya S de Andrade. Jogo Gumaraes de Andrade: SERGIO SOSA ESTANI, ELSA LEONOR SEGURA, ANDRES MARIANO RUIZ, ELSA VELAZQUEZ, BETINA MABEL
e ! PORCEL, AN CRISTINA YAMPOTIS
Centro Nacional de L istico e i6n de Ende pide /Adimil ion Nacional de Laboratorios e Institutos de

Salud (ANLIS) Dr. Carlos G. Malbran, Buenos Aires, Argentina; Instituto Nacional de Parasitologia Dr. Mario Fatala Chaben/
ANLIS, Secretaria de Salud, Ministerio de Salud y Accion Social de la Nacion, Buenos Aires, Argentina; Hospital San Roque,
Ministerio de Salud de la Provincia, Embarcion Salta, Argentina
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Course of serological outcomes in treated OPENACCES Frdy el e QPLOS |48 e

subjects with chronic Trypanosoma cruzi Trypanocide Treatment of Women Infected with
infection: a systematic review and meta- Trypanosoma cruzi and Its Effect on Preventing Crosark
analysis of individual participant data. Congenital Chagas
ELISA test ~ age at treatment e o, i S, S A, S

ELISA test
With Number of Subjects at Risk and 95% Confidence Limits 1.00

1.00 4 = 7
> H—L § 075
Z o075 E h
3 5]
g =
a 4]
— >
2 S 050
5 3 T
£ 050 @
& 5
] =
g 9
@ 0254 E 0'25_

o i
<2 I RS Women treated < 15 years old LIRS 1
o Cansored o Women treated = 15 years old E.....:
Log Rank p <.0001 " & L s
000 15 : : : : : 0.00 Log-rank test, p<0.05 :
0 5 10 15 20 25 =l 8 | : ]
Paost-treatment follow-up (years) 0 10 20 30 40
Time of follow-up (years
[Age 1-19 >19| P (years)
1-19 339 130 80 20 21 2 Figure 4. Kaplan-Meier curve showing serological reactivity rate by age during follow-up in 71 treated women.
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TREATMENT
impact on clinical evolution




NEGLECTED
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Trypanocide Treatment of Women Infected with
Trypanosoma cruzi and Its Effect on Preventing CrogMack
Congenital Chagas

et reredian, i Stetoors Serate Sona fovamprae T C1erk Codebe’ Susans Denner’ Long-Term Cardiac Outcomes of Treating Chronic Chagas Disease
Srona N | AGE |ACE | Tunseeuim. | Edad ulfs EGG with Benznidazole versus No Treatment

(n) (%) (aios) (afios) A Nonrandomized Trial
Tratadas 51 1 1,96 20,6+10,6 44,8+11,6
No tratadas 39 6 15,38 | 17,948,9 47,6+10,5
. 2=y 2 L Figure 2. Kaplan-Meier curves of cumulative percentage of
Total a0 7
patients who changed clinical group.
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RESEARCH ARTICLE g“- 40 _
Evaluation of Parasiticide Treatment with S
Benznidazol in the Electrocardiographic, T 7
Clinical, and Serological Evolution of Chagas T 3
Disease o
Abilio Augusto Fragata-Filho*, Francisco Faustino Franca, Claudia da Silva Fragata, : T
_ AngelaMaria Lourenco, Cristiane Castro Faccini, Cristiane Aparecida de Jesus Costa BA
g 204
=
Table 5. Logistic regression model. Dependent variable: the occurrence of clinical combined outcomes (heart failure, stroke and total mortality) and inde- [
pendent variables: treatment (BZ), follow-up, male, Caucasian and age in years. g 1
C1(95%) O.R. E 44
=
O.R. Lower Limit Upper limit p E
=
TREATED BZ 0.330 0.115 0.947 0.039 L= T
FOLLOW-UP 1.046 0.986 1110 0.138
MALE 2.264 0.878 5.834 0.091 a
CAUCASIAN 3.025 0.679 13.480 0.147 0
AGE 1.021 0.965 1.081 0.463 Fellow-up, ¥

Table 6. Logistic regression model. Dependentvariable: normal ECG maintenance and independent variables: treatment with BZ, follow-up, male, Cau-
casian and age inyears.

CI(95%) O.R.
O.R. Lower Limit Upper limit p
TREATED BZ 5.7330 2.5396 12.9420 <0.0001
FOLLOW UP 0.9381 0.8990 0.9789 0.0033
MALE 0.9381 0.8990 0.9789 0.0033
CAUCASIAN 0.9381 0.8990 0.9789 0.0033

AGE 1.0180 0.9886 1.0503 0.2243




ORIGINAL ARTICLE

BE’IT

Randomized Trial of Benznidazole for
Chronic Chagas’ Cardiomyopathy

C.A. Morillo, J.A. Marin-Neto, A. Avezum, S. Sosa-Estani, A. Rassi, Jr., F. Rosas,
E. Villena, R. Quiroz, R. Bonilla, C. Britto, F. Guhl, E. Velazquez, L. Bonilla,
B. Meeks, P. Rao-Melacini, J. Pogue, A. Mattos, . Lazdins, A. Rassi, S.J. Connolly,
and S. Yusuf, for the BENEFIT Investigators®

Results:
Trypanocide effect: p< 0.05

Clinical evolution: p> 0.05

2854 randomized

1431 BNZ

84% took 275% of target dose

Discontinuation 192 <«—
(13.4%)

Lost to follow-up (n=8) +—

v

90% took 275% of target dose

1423 Placebo

— Discontinuation 51

99.5% Complete
Follow-up

Mean FU 5.4 yrs. (3.6%)
— Lost to follow-up
v (n=7)
99.5% Complete
Follow-up




ORIGINAL ARTICLE

Randomized Trial of Benznidazole for
Chronic Chagas’ Cardiomyopathy

C.A. Morillo, J.A. Marin-Neto, A. Avezum, 5. Sosa-Estani, A. Rassi, Jr., F. Rosas,
E. Villena, R. Quiroez, R. Bonilla, C. Britto, F. Guhl, E. Velazquez, L. Bonilla,

B. Meeks, P. Rao-Melacini, ). Pogue, A. Mattos, ]. Lazdins, A. Rassi, 5.). Connolly,
and S. Yusuf, for the BENEFIT Investigators*

PCR Negativization

MNo. of Placebo Benznidazole Interaction
Patients (Pts with Events®%) P value

Overall

EOT 918 335 66.2 al

Year 2 673 35.3 55.4 -

>5 Years 647 33.1 467 -
Brazil

EOT 213 243 86.3 -

Year 2 96 311 60.8 " <0.001

>5 Years 141 27 4 353 i
Argentina, Bolivia

EOT 388 28 6 73.0 —

Year 2 332 341 62.9 I

>5 Years 276 302 614 —
Colombia, El Salvador

EOT 317 456 439 ™

Year 2 245 385 426 1

>5 Years 230 402 354 e

I T T I TTTI1

05 10 20 40 6080
Placebo Benznidazole

- Odds Ratio -



BE’IT

Primary Outcome - Overall

Some of main limitation:

~n|- Agerange
0.3 Log-Rank p-value=0.31

- Severity of disease
(Opportunity of
treatment)

——BNZ
== == Placebo

0.1

Proportion with Events
o
e

0.0

0 1 2 3 4 5 6 7

Years of Follow-up
# at Risk

BNZ1431 1312 1246 1178 936 695 484 323
Pl 1423 1316 1233 1155 881 649 459 294




Randomized Trial of Benznidazole for Chronic Chagas’
Cardiomyopathy

C.A. Morillo, J.A. Marin-Neto, A. Avezum, S. Sosa-Estani, A. Rassi, Jr., F. Rosas, E. Villena, R. Quiroz, R. Bonilla,
C. Britto, F. Guhl, E. Velazquez, L. Bonilla, B. Meeks, P. Rao-Melacini, J. Pogue, A. Mattos, J. Lazdins, A. Rassi,
S.J. Connolly, and S. Yusuf, for the BENEFIT Investigators*

Table 2. Primary Outcome and Its Components, Hospitalizations, and Deaths.

Benznidazole Placebo Hazard Ratio
Outcome (N=1431) (N=1423) (95% CI) P Value

number (percent)

Primary composite outcome 394 (27.5) 414 (29.1) 0.93 (0.81-1.07) 0.31
Death 246 (17.2) 257 (18.1) All results —
Resuscitated cardiac arrest 10 (0.7) 17 (1.2) —
ardia 33 (2.3) 41 (2.9) going ~ but none
N OF W Jre 109 (7.6) 122 (8.6) - o ac
«Deflnltlve, ardio- 109 (7.6) 125 (8.8) ] Statlstlcally
patient-important i) a6y inthe significant
outcomes 5
3(0.2) 9 (0.6) : —
" ‘right
[ospiialization
Any 358 (25.0) 397 (27.9) 0.11
For cardiovascular causes 242 (16.9) 286 (20.1) : - n 0.03
[Irection ...
Death from cardiovascular causes 194 (13.6) 203 (14.3) d eCt & ) 0.55
Death from or hospitalization for 348 (24.3) 380 (26.7) 0.89 (0.77-1.03) 0.13
cardiovascular causes

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




TREATMENT
Impact on transmission
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Trypanocide Treatment of Women Infected with
Trypanosoma cruzi and Its Effect on Preventing Crpmback
Congenital Chagas

Diana L. Fabbro', Emmaria Danesi?, Veronica Olivera', Maria Olenka Codebé?, Susana Denner’,
Cecilia Heredia?, Mirtha Streiger’, Sergio Sosa-Estani®**

1527 Clinical Records
of infected women (pre-selected)

» 1029 Excluded
¥ Mo mothers, no possible to contact

498 infected mothers (eligible)
and their children

I 354 Excluded mothers.
! *| Mo completion of information

144 infected mothers and 354 children
(354 PAIRS INCLUDED)

132 Pairs 222 Pairs
Treated mather-child Mon treatred mother-child
132 Non infected 0 Infacted 177 Non infected 34 Infected 11 Infected children
children (100.0%) children (0.0%) children (79.7%) children (15.3%) ||| with migration (5.0%)

(RR congenital transmission in treated mothers =
0.04, 1C: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
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DND/'s success is only possible
through innovative partnerships

Over 160 partnerships worldwide
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Chagas Disease —TPP 2015

Acceptable Ideal
Target population Chronic indeterminate Chronic indeterminate and acute
Geographic Distribution All regions All regions

Non-inferior to benznidazole standard Superior to benznidazole standard dose in

Efficacy . . . different phases of disease (acute and
dose* in all parasitological areas . . :
chronic) (parasitological)
Superior to benznidazole* in the Superior to benznidazole* in the frequency of
frequency of definitive treatment definitive treatment discontinuations due
Safety . : : . L .
discontinuations due to medical to medical indication (clinical and
indication (clinical and laboratory)** laboratory)**
Contraindications Pregnancy No contraindications
e ) . L L )
Precautions No genotoxicity**; no pro arrythmic No genotoxicity; no teratogenicity; no pro
potential arrythmic potential

No clinically significant interaction with

Interactions anti-arrythmic and anticoagulant No clinically significant interaction with other

drugs drugs
Presentation Oral/Parenteral (short POC)*** Oral
Age-adapted Age-adapted
Stability 3 years, climatic zone IV 5 years, climatic zone IV
: . Oral - any duration
Dosing regimen 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




CD Clinical Landscape

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

Randomized Trial of Posaconazole and
Benznidazole for Chronic Chagas’ Disease

JOURNAL OF THE AMERICAN COLLEGE OF CARDIDLOGY VOL. 69, NO. 8, 2017

© 2017 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION IS5N 0735-1087/336.00

PUBLISHED BY ELSEVIER http://dx_doi_org/10.1016/] jacc 2016.12.023

®

CrosMark

Benznidazole and Posaconazole
in Eliminating Parasites in
Asymptomatic T. Cruzi Carriers
The STOP-CHAGAS Trial

Al e Antimicrooial Agerts reskicd
li wosmenoer ANE] Charmatherapy ®?' —
Mew Scheme of Intermittent Benznidazole Administration in Patients
Chronically Infected with Trypanosoma cruzi: a Pilot Short-Term
Follow-Up Study with Adult Patients

OPEN 8 ACCESS Freely available online
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Population Pharmacokinetic Study of Benznidazole in
Pediatric Chagas Disease Suggests Efficacy despite <
Lower Plasma Concentrations than in Adults

Jaime Altcheh’, Guillermo Moscatelli', Guido Mastrantonio?, Samanta Moroni', Norberto Giglio', Maria
Elena Marson?, Griselda Ballering‘, Margarita Bisio', Gideon Koren?, Facundo Garcia-Bournissen'>*

Treatment of adult chronic indeterminate Chagas disease
with benznidazole and three E1224 dosing regimens:
a proof-of-concept, randomised, placebo-controlled trial

Faustino Torrico® joaquim Gascon®, Lourdes Ortiz, Cristina Alonso-Vega, Marfa-jests Pinazo, Alejandro Schijman, Igor C Almeida, Fabiana Alves,
Nat halie Strub-Wourgaft, Isabefa Ribeiro, on behalf of the E1224 Study Groupt

Fexnidazole Phase Il
DNDi

Proof-of-Concept Dose Ranging Study
Evaluation of Dose and duration

No trestment follow-up period |

= No treatment follow-up period |
% No trestment follow-up period
Z No treatment follow-up period
Iz No treatment follow-up period
é No treatment follow-up period

No treatment Sollowe-up peviod

8 weeks treatment 4 months additiona) follw-u*

20 patients/arm
Stopping rules: fulility and safety
Cardiac and liver safety surveillancs

EOT M.

Antimicrobial Agents

:g:;l'rc:ror{ @ Ezqﬁ;lr{{gx:}g
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Systematic Review and Meta-analysis of the Pharmacokinetics of
Benznidazole in the Treatment of Chagas Disease

Matthew O. Wiens,®® Steve Kanters,® Edward Mills,¢ Alejandro A. Peregrina Lucano,? Silvia Gold,® Dieter Ayers,? Luis Ferrero,®
Alejandro Krolewiecki’




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




Treatment of adult chronic indeterminate Chagas disease
with benznidazole and three E1224 dosing regimens:
a proof-of-concept, randomised, placebo-controlled trial

Faustino Torrico*, joaquim Gascon®, Lourdes Ortiz, Cristina Alonso-Veqa, Marfa-Jests Pinazo, Alejandro Schijman, Igor C Almeida, Fabiana Alves,
Nat halie Strub-Wourgaft, Isabela Ribeiro, on behalf of the E1224 Study Groupt
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Strategies for Improving Efficacy and Tolerability

Current situation Opportunities

100%
Lo TOLERABILITY GAP

80% [

d

80% L
>|  CURRENT 0 = CURRENT 2
= BNZ Q @ BNZ =
1 () >
@ THERAPY o | 2 THERAPY =
Q > [ )
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Parasitological Efficacy 80% 100% Parasitological Efficacy 80% 100%

*  BNZis an effective drug *  Reduce BNZ exposure
... but — 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

* Efficacy gap
— About 20% exhibit feilure on PCR at 12
months
* Tolerability gap
— 15-20% do not complete treatment
* Majority due to ADRs




Chagas Landscape 2018
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BENDITA overall design
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Partners FEXI 012 overall design
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Partners MULTIBENZ overall design
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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
Phase3?




Biomarkers to improve assesment of response of etilogical treatment

POTENTIAL BIOMARKER. SECONDARY SURROGATES
NHEPACHA Pilot Study 2017-2018
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Fig 2. Reactivity pattern of example optimal peptide subsets. Two peptide combinations were created using the EpiSelect algorithm to achieve a




Progress in developing NCEs for Chagas disease
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OUTLOOK FOR 2020 BEYOND....

* NEW TRYPANOCIDE CHEMOTHERAPY
* TRYPANOCIDE CHEMOTHERAPY PLUS IMMUNOTHERAPY (?)

* TRYPANOCIDE CHEMOTHERAPY PLUS
(?)

TRYPANOCIDE CHEMOTHERAPY PLUS IMMUNOTHERAPY
PLUS (?)




Chagas Access Plan: Current Outlook

Regional Initiatives
Ministries of Health
INCOSUR, IPA,
IPCAM, IAMAZON,
NonEC

' DND: o

Drugs for Neglected Diseases initictive M u ndo San (0]
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IDRC | CRDI
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nacdda TRICENTENARIA
Colombia (#)
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ARG BOL,
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Colombian Pilot Project, initial Y1 results:

Increase in screening: 900%
Coverage of dx confirmation: 100% Available Medication:
Reduction in delays, dx confirmation: from > 1 year to <2 weeks BZ 12,5; 50; 100 mg

NFT 30; 120 mg
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http://www.youtube.com/watch?v=t3yVr8N3XmuU
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