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Global disribution of cases of Chagas disease, based on




Clinical studies in 60-70
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Figure 1. Serological and parasitological evolution in acute Chagas’
infection (51 untreated patients and 550 treated with nifurtimox).

CHEMOTHERAPY OF CHAGAS' INFECTION IN MAN ¢ J. A. CERISOLA Evolucién clinico-parasitolégica

y tolerancia a la droga de 33 nifios con

infeccién chagasica crénica tratados con Bay 2502 *

A I i Julio A. Cichero !, Elsa Segura ! y Juan C. Quatrochi 2

o 1) Programa Nacional de Lucha Antichagasica, Republica Argentina.

el = Ba 0 ol 2) Instituto ““Pablo Pizzurno”. Cérdoba, Argentina.
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Clinical-Parasitological Evolution and Drug’s Tolerance in
Chronic Chagasic Children Treated with Bay 2502
e e e i Bay 2502 was administered to thirty-three childre: ith ch i 2
R T R “ ® o infection. All these child; ‘ iti 5% T e
Figure 2. Serological and parasitological evolution in chronic Chagas’ infec- ildren had positive serology and 25% of them had also

tion. (30 untreated patients and 30 treated with nifurtimox).

positive xenodiagnosis.

As control, seven similar children recei d r
placebo. R

Table 11. Chronic Chagas’ infection. Nifurtimox. Summary of results as per duration and site of

treatment.
90-120 days 30-60 days
Site
Failures Cured % Failures Cured %

Argentina 1 18 94.7 1 9 90.0
Chile 1 8 88.9 1 5 83.3
Pérto Alegre 0 13 100.0 2 15 88.2
Brasilia 5 4 44 .4 2 4 66.7
Total 7 453 86.0 6 33 84.6

Between treatments
Between Argentina, Chile, and Porto Alegre p > 0.10 not significant
Between Brasilia and the rest

Table 7. Therapeutic results in conclusive

cases. Porto Alegre (Brazil)
Cases Cases Total
Treatment not cured cured % cases
Long 0 18 100.0 13
Short 2 15 88.2 17
Total 2 27 93.1 29

p > 0.10 not significant

p < 0.005 very significant

Table 9. Therapeutic results in conclusive

cascs, Brasilia
Table 17. Comparison of treatment results
chronic Chagas’ discase (Argentina) Treat- Cases  Cases % Total
ment  not cured cured ° cases
No. No. Percentag
Treatment Long 5 4 44.4 9
Cases Cured Cured Short 9 4 66.7 6
Nifurtimox 29 27 93

Benznidazole 31 29 94 Total 7 8 63.3 15




Preclinical and Clinical studies in 90
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Figure 2 - Probabiliiy of negaitive seroconversion in aduli patienis with
chronic Chagas disease, Ireated with nifurtimox andfor benznidazole
and unfreated, over the course of Hime.
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FIGURE 1. Decrease in the percentage of children with reactive
serology against Trypanosoma crizi (indeterminate phase of Cha-
gas’ disease) by enzyme immunoassay using the F29 protein after
treatment with benznidazele or placebo in Salta. Argentina, 1991—
1995.
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Figure 2: AT ELISA results at trial entry (@) and at end of
follow-up (Q) for 58 benznidazole-treated and 54 placebo-

treated children who completed trial treatment
Broken horizontal line=cut-off; values below this indicate seronegativity.

Figure 2.
patients who changed clinical group.
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NEW PARADIGM 00

Review Article

Therapy of Chagas Disease: Implications for

Antimicrobilal Agents Towards a Paradigm Shift in the Treatment Levels of Prevention
and Chemaotherapy of Chronic Chagas Disease
R. Viotti, B. Alarcon de Noya, T. Araujo-Jorge, M. J. Grijalva,
F. Guhl, M. C. Lopez, J. M%sq, I.}Eih-eign, AG

Schijman, 5. Sosa-Estani, F. Torrico and J. Gascon

Antimicrab. A ts Chemaother. 2014, ﬂ‘z]:m_ DOl- !nstituto Nacional de Parasitologia “Dr. Mario Fatala Chaben” y Centro Nacional de Diagnéstico e Investigacion de
10.1128/8AC &15&2_13 Endemo-epidemias (CeNDIE), ANLIS “Dr. Carlos G. Malbrdn’, Ministerio de Salud, Avendia Paseo Caldn 568,

= - 1063 Buenos Aires, Argentina
Published Ahead of Print 18 November 2013. 2 Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET), Avendia Rivadavia 1917, 1033 Buenos Aires, Argenti
3 Instituto de Efectividad Clinica y Sanitaria (IECS), Dr. Emilio Ravignani 2024, 1414 Buenos Aires, Argentina
4 Departamento de Salud Pablica, Facultad de Medicina, Universidr——=2 i S
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Old Paradigm New Paradigm

Sergio Sosa-Estani,2? Lisandro Colantonio,! and Elsa Leonor Segura’?

LA ATENCION AL PACIENTE

INFECTADO CON (Trypanosoma cruzi)

Inflammatory immune response
triggerad and sustained by the
parasite (25)

Autoimmune origin of
chronic myocarditis (5,7,21)

Absence of T. cruziin Finding of T. cruzi in

tissues tissues (19,20)
& ® f
Lack of TE|3"U|'|I5|'"F-‘ between Linking acute and chronic stages of disease,
JE'EUtE E"'lfi chronic stages B! the correlation with the host's immune status,
—1 disease, Wlthlm% of heart disease and reactivation of the infection by
progression due to non- immunosuppression [14,15-18,23) Organzacon Panamergana d a Salud/Orgalzacion Wundi de 1 Sal

established causes (50)

Tratamiento Etioldgico de la Enfermedad de Chagas

Conclusiones de una Consulta Técnica

[ Several mechanisms of
cardiomyopathy progression:
autoimmune, autonomic denervation,
disorders of microcirculation

The parasitic persistence is postulated as
the main mechanism of progression
toward cardiomyopathy (14,24,25)

Fundacién Oswaldo Cruz,
Rio de Janeiro, Brasil
23-25 de abril de 1998

(3351,53)
No indication of antiparasitic Antiparasitic treatment
treatment (53,54) (3,11,27,29,30,33-39) p

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

Diverse strong of recommendation B ™

PHUD/Banco Mundlal/OMS de Investigacisn y
Adiestramiento en EntermedadesTropicales (TOR),

(A-E) and level of evidence (I-1I)




DND:

Drugs for Neglected Diseases initiative

=== Chagas Disease — The TPP

Acceptable

Ideal

Target population

Chronic

Chronic and Acute (Reactivations)

Tcl, Tcll, TcV and TcVI (according to

. . e .
Strains new 2009 classification) All according to new classification (2009)
Distribution All areas All areas

Adult/children Adult All

Clinical efficacy

Non inferior to benznidazole in all
endemic regions (parasitological)

Superiority to benznidazole to different
phases of disease (acute and chronic)
(parasitological)

Safety

Superiority to benznidazole **
3 CE plus 2 standard LE or ECG during
treatment

Superiority to benznidazole or nifurtimox
No CE or LE or ECG needed during
treatment

Activity against resistant
strains

Not necessary

Active against nitrofuran- and
nitroimidazole-resistant T. cruzi strains

Contraindications

Pregnancy/lactation

None

Precautions

No genotoxicity; No pro-arrythmic
potential

No genotoxicity; No teratogenicity; No
negative inotropic effect; ; No pro-
arrythmic potential

Interactions

No clinically significant interaction with
anti-hypertensive, anti-arrythmic
and anticoagulants drugs

None

Presentation

Oral

Oral

Stability

3 years, climatic zone IV

5 years, climatic zone IV

Dosing regimen

Comparable to systemic antifungal
treatments

Once daily/ 30days




Some strategies looking for new tripanocidal treatment with
better (or at least with the same) efficacy, and more safety

 Old drugs-scheme and new prescriptions
— Benznidazole: BENEFIT, TRAENA, MADRES

 OIld drugs and new presentation
— Pediatric formulation of benznidazole: PopPK;
— Nanoformulation of Benznidazole: BERENICE

 Registered drugs with anti -T. cruzi action
— Posaconazole: CHAGASAZOL, STOP CHAGAS

« New compounds
— Ravuconazole: E1224
— Fexinidazole
— Others screened by library of compounds

e Combination
— Benznidazole-Posaconazole: STOP CHAGAS



CHAGASAZOL Study: RCT PHASE Il
Randomized Trial of Posaconazole and Benznidazole for Chronic

Chagas’ Disease
Molina | et al N Engl J Med 370,20, 2014

IAGASAZOL P <0001

100 -
P: 0.241
H Proportion 1:1:1 ‘ § N ﬁ w
@
| | E
@ @ W 60
- o, 0,
Benznidazol Posaconazol Posaconazol c 92.6% 80%
300mg/dia 200mg/dia 800mg/dia g 40 -
®
g
= 20 1 L)
26 patients 27 patients 25 patients 38.5%
|, 3 Lost pre- ° POSA RD POSA MD BENZNIDAZOL
|, 5 Treatment treatment L, 0 Treatment
Stopped Stopped
|, 0 Treatment P < 0.0001
Stopped 100 -
- e - b
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0 [ 5.9 %]
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E1224 Study: RCT PHASE I

Manuscript in preparation DNDi-CH-E1224-001

NCT01489228

» Efficacy based on
serial qualitative and

1 E 1224 high dose arm :
(double-blind) N = 46 No treatment fellow-up period

guantitaive PCR and Sl d“’e_""“ No treatment follow-up period
other candidate =

biomarker e Maiching placebo :
assessments ;I;-rfd---urm{ e No treatment follow-up period

Benznidazole tablets
(open-label) N = 46

 Parasite assessment
before and after
treatment

No treatment foellow-up period

(Screening period)

| randomisation

E1224 matching placebo

(double-blind) N = 46 No treatment follow-up period

1 I |
* PKPD for both E1224 8 weeks treatment 10 months additional follow-up
and BZN (60 days for BZN)

EOT M4 M6 M12

DND:.

Drugs for Neglected Diseases initiative
Iniciativa Medicamentos para Doengas Negligenciadas



POP PK Project: Prospective population pharmacokinetic
cohort study in children

All children had a

positive treatment \,/7 Patients eligible for the study: 83
response’ Wlth Screening failure: 2
. . . Enrolled: 81
negativization of T. Age: >2a: 40; < 2a: 41 (8 newborn)
cruzi gPCR ,
31ADRSs in 24 subjects : / Withdrawn due to ADR: 3
14 skin, 11 Gl, 4 lab
. . . 1 SAE Loss to follow up: 2
BNZ concentrations (polynomial regression) by age grou

Completed treatment: 76
BZ: 7.5 mg/kg/day

e 45 received 12.5mg tablet
8- 386 samples for PopPk analysis
7 4
6.
5. e
\ "
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S Adults

PEDCHAGAS

Benznidazole concentration (mg/L)
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Drugs for Neglected Diseases initiative
TIME (Davs) Iniciativa Medicamentos para Doencas Negligenciadas
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NP TRAENA Study: PHASE I

DR, MARIO FATALA CHABEN

Manuscrip in preparation
RS eatment with benznidazole in adult chroric Chagas disecise
patients
910

Pacientes seleccionados

146 no aceptan el consentimiento

{‘ Randomlzados \\ ReSUItS:

Tripanocide effect p< 0.05

382 Clinical evolution p> 0.05
Placebo Benznidazol
22 Noretird medicacion €— —= 29 Noretird medicacion
9 Abandonos D — 38 Exclusion por intolerancia
v abandonos
23 Perdidos -—
— 22 Perdidos
4 MINISTERIO de
L&
328 203 - S ALUD
E
Seguimiento promedio Seguimiento promedio % [ PRESIDENCIA de la NACION
11,04 + 1,65 afios 10,58 + 2,3%aros
Mediana 11,58 afios Mediana 11,74 afios

DND:.....

Drugs for Neglected Diseases initia
Iniciativa Medicamentos para Doer




BENEFIT Project: PHASE Il

BENznidazole Evaluation For Interrupting

% B

' CIHR IRSC NICE N0 Mot Bank Vo
Trypanosomiasis Mobser ~ELx f)0ae S
~~~~~~~~~~~~~ & deMedcina ~ WWEZZAESE  emmcon

.................. DR MARIO FATALA CHABEN

2750 patients

Chronic Chagas™ heart disease

October 4, 2011 - Pts recruited = 2,856
>

Number of centers:50

— _ 1,375 patients 1,375 patients
Argentina: 19 (n=559) BENZNIDAZOLE PLACEBO
Brazil: 25 (n=1360)

Colombia: 4 (n=502)
Bolivia: 1 (n=357)

mean follow up: 5.5 years l

El Salvador: 1 (78) PRIMARY ENDPOINT
Combination of death, cardiac arrest

resuscitation, sustained ventricular tachyarrhythmias, need
for pacemaker or defibrillator implant, thromboembolic
phenomena or hospitalization for CHF, Heart Tx

End of follow up: November 2014; Final Results March 2015
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MADRES Study: Observational study

Trypanocide Treatment of Women Infected with Trypanosoma cruzi and

‘EMINISTERIO de

SALUD its Effect on Preventing Congenital Chagas PlosNTD accepted 2014

-
. «* PRESIDENCIA de la NACION

Objetive: to asses the efficacy of trypanocidal therapy to prevent congenital Chagas disease

1527 Clinical Records of
infected women (pre-selected)

g o e q 1029 Excluded

g 1 T )

2 e _ v No mothers, not possible to contact
"g | Untreated woman 498 infected mOtherS (e|lgib|8)

S | e Treated woman 5. . .

I and their children

&‘2 log-rank test, p<<0.05 T

0.00| E‘: 1

354 Excluded mothers
No completion of information

: . ‘ ‘ ‘ >
0 10 20 30 40 l

Time of follow-up

144 infected women and 354 children
(354 PAIRS INCLUDED)

132 Pairs 222 Pairs
| Treated mother-Child Untreated mother-Child
132 Non infected 0 Infected Non infected 34 infected 11 infected children
children (100.0%) children (0.0%) children (79.7%) children (15.3%) with migration (5.0%)

GENERAL CONCLUSSION:
The etiological treatment for infection of T.cruzi
is an effective strategy for prevention of congenital Chagas (PRIMARY PREVENTION)
and usefull tool for deparasitation and prevention of Chagasic cardiopathy (SECONDARY PREVENTION),
specially when used at early ages.



PROJECTS ONGOING

Fexnidazole Phase Il: DNDi

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

STOP CHAGAS Phase Il: Merck

TREATMENT
Days 1 to 60

‘ FOLLOW-UP ‘
e 300 Days FEXI 1200 Placebo .
200 toice iy orally vt No treatment follow-up period
E - - ot Placebo .
1 POSACONAZOLE H ‘ oy co ‘ Day 120 Day 150 ‘ ‘ Doy 160 ‘ [k —_ P Awks No treatment follow-up period
2 10 mL twice daily, orally > isit = wks
- ' \ s =] 5
Z S — = — o .
g POSACONAZOLE g | | | | | = = FEX11200 - 8 wks No treatment follow-up period
& 400 mg lwu:ls daily, orally 3 g_ W
& plus. & = Placebo .
] o lEnamoazoLe” 5 a0 g ks No treatment follow-up period
H i o -
FEXI 1800 Placebo .
mﬂjgﬂ*f;lg‘;ﬁ,’;i"y 5 E Awks awks No treatment follow-up period
POS;\EEI’!:ABZOOLE' E .
10 mL twics daily, orally 8 FEXI1800 - 8 wks No treatment follow-up period
FEXImatching placebo No treatment follow-up period
a: Posaconazole will be administered single blind. ! T / ‘ T
b will be open label.
8 weeks treatment

4 months additional follow-up

20 patients/arm
Stopping rules: futility and safety
Cardiac and liver safety surveillance

BERENICE Phase | and Il WIHP FP7 UC

EOT Me .

partners

Vall @' Hebron University Hospital and ifs Research institute (ICS-HUVH, Barcelona,
Spain). Cur consortium brings fogetner 8 European and Latin American partners.

Starting in September 2012, this S-year project i supported by the European Commisson
under the fion Work f e

Ni

BERENICE (Benznidozol and Triazol REsearch group

To ensure ifs successful completion, BERENICE has been divided info 8 work packages,
each deaiing with specific tasks.

el Moing

Bl o) [0 [CZo Ml ¢ ?. de o Vol dHebron, 119-129 for Nanomedicine and innovation on Chagas iseasE)
i TRowmecting i 08035 Borcelona, SPAIN
3 i i Phone: +34 93274 62 51
4 ceo r ) Emall: imoina@vhebron.ne?
Innovative Pre-cinical 5
£ gaknic |7 gffectiveress [] 2 . ’
e : : et Horoger Making possible
§
S B s the treatment of
: rercons % g e treatment o
£ I s BT L Chagas disease
= Scaiing of technology = §
!
F—I‘m
Clinical fials

1 a



References identified in NLM searches

Immunological biomarkers: 278
Biochemical biomarkers: 768
Nucleic acid amplification techniques: 332

Immunological biomarkers

Biochemical biomarkers

Nucleic acid amplification
techniques

Biochemical and methabolic
biomaker studies: 33

Diagnostic studies: 72

Diagnostic studies: 73 ‘

Epidemiological studies: 8

Epidemiological studies: 56 ‘

Vaccine studies: 3 ‘

E ‘ | Clinical studies: 58 ‘ ‘ Clinical studies: 47 ‘
X
- Studies performed in animal | |
1 models: 164 P - L ;
u | Genotypification studies: 37 ‘ ‘ Genotypification studies: 43 ‘
: | | |
i Studies without evaluation -
o post-treatment: 53 | PCR studies: 539 ‘ Biochemistry and molecular
n ‘ biology studies: 28
Studies performed in animal ‘
models: 17 Chagas congenital
‘ transmission studies: 24
Studies of other dis .28 ‘ |
c ‘ Reviews: 20 ‘
r |
i — . |
B Studies without evaluation
e post-treatment: 2 ‘ Immunological studies: 17 ‘
i |
i
= Treatment in humans
evaluating other biomarker: 1
Articles using PCR in
response to treatment: 23
Acute congenital Chagas: 1
Do not use serology as gold

Articles fulfilled the inclusion criteria

Immunological biomarkers: 25
Biochemical biomarkers: 1
Nucleic acid amplification techniques: 17

standard: 5

Figure 1. Flow of indusion of studies on biological markers for evaluating.

EXPERT |
| REVIEWS

Biological markers for
evaluating therapeutic
efficacy in Chagas disease,
a systematic review

Expert Rev. Anti infect. Ther. 1244}, 479496 (2014}

Maria-Jesls Pinazo*,
M Carmen Thomas,
lacqueline Bua,
Alina Perrone,
Alejandro-Gabriel
Schijman,
Rodolfo-lorge Viotti,
Janine-M Ramsey,
Isabela Ribeiro,
Sergio Sosa-Estani,
Manuel-Carles Lopez
and Joaquirm Gascon

Articles fulfilled the inclusion criteria

Immunolegical biomarkers: 25
Biochemical biomarkers: 1
Mucleic acid amplification techniques: 17
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COMBINED EFFECT OF PREVENTION AND CARE OF PERSONS

CONTROL OF CHAGAS

PREVENTION AND WITH ACTION  WITH ACTION AND PREVENTION,
D I S EA S E NO ACTION PEOPLE WITHOUT CARE WITH CARE PEOPLE

7
i
N iE, Printed:. Libro “Enfermedad de Chagas. Una sintesis de la experiencia
VECTOR Density of practicay la investigacion médica” . Cap 4 Sosa-Estani S. Ed ViottiRy

DENSITY infected people Vigliano C. 2014
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