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NAFLD

Nutricidon - act
fisica

Hipoglucemiantes

(IR)

Tratamiento General
NASH NASH+DHF NASH+DIOS

Nutriciéon - act Nutriciéon - act Nutricion - act
fisica fisica fisica
Hipoglucemiantes Hipoglucemiantes Hipoglucemiantes
(IR) (IR) (IR)

Flebotomia c¢/15d
(50-100mcq)

Bashiardes S, Molec Met 2016; Bajaj M, Hepatol 2014.



ccuanto peso hay que perder para
mejorar la EHGNA?

Pérdida de pPeso (100%) Reduccion NAS

(90%) Resolucion NASH

> 1004 [3]
2 10% (45%) Estadio de Fibrosis

0 0/ [2
7% a 10% [ Reduccion NAFLD
Activity Score (NAS)

o/ [1] Reduccion de contenido de grasa
5% hepatica

Reduccion rigidez hepatica

1. Patel NS, et al. Clin Gastroenterol Hepatol. 2017;15:463-464. 2. Promrat K, et al. Hepatology.
2010;51:121-129. 3. Vilar-Gomez E, et al. Gastronterology 2015;149:367-378.



Tratamiento Especifico del NASH

Esquemas terapéuticos
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Metronidazol Probidticos Acido Vit E
Rifaximina (lactobacilus) Obeticdlico UDCA
Minociclina Prebidticos nor UDCA
Neomicina (Rifaximina) Metformina

Ac Obeticdlico
Bezafibrato

Bashiardes S, Molec Met 2016; Bajaj M, Hepatol 2014.



Farmacos recomendados en NALFD

AGA/AALSLD (2012)

JSG/ISH (2014)

EASL/EASD/EAQO (2016)

AASLD guidance (2017}

Vitamin E

UDCA

Pioglitazone

Metformin

Liraglutide

w3 fatty acid

Statin

Pentoxitylline

OCA

First-line therapy for biopsy-
proven NASH without diabetes
and cirrthosis (00 mefday)

Not recommended

Can be used in patients with
biopsy-proven NASH

Not recommended as a specific
treatment for NASH

Not mentioned
May be considered in NAFLD
with hypeririglyceridemia

Can be wsed to treat dyslipidemia

Not mentionetd

Not mentioned

Recommendad

Not recommended

Recommended in
NASH with insulin
Tesistance

Not recommended as a
specific treatment for

NASIIL

Not mentioned

Not mentioned

Recommended for
hypercholesierolemia

Recommended, but
commercially
unavailable in Japan

Not mentioned

Not firmly recommended,

but could be used

Not mentioned in detail

Not firmly recommended,

but conld be used

Insufficient evidence

Not mentioned

Reduced lipid in plasma
and liver, butl no
evidence related to
NASIT

Cun be used to reduce
LDL-C and prevent
cardigvascular risk

Not mentioned

Not mentioned

May be considerad in biopsy-
proven NASH without diabetes
and cirrhosis (800 mg/day)

Discuss benefit and risk with
patienis

Not recontmended

Can be used in patients with
biopsy-proven NASH

Discuss benefit and risk with
patients

Not recommended as a specific
treatment for NASH

Premature as a specific treatment
for NASII

Not recommended as a specific
reatment lor NASH

May be considered in NAFLD
with hyperuiglyceridemia

Can be used to treat dyslipidemia

Should be avoided in
decompensated cirrhosis

Not mentioned

Off-label use not recommmended
(approved [or PBC in USA)

Thuluvath P. Hepatol Int 2019



Mecanismos de Accion de los Farmacos

en NASH
LIKO&s

Insulin resistance

ANTI-INFLAMMATORY

BMS-986026 ¢ Ll
l TInsulin/glucose l
y . 4 Insulin Regulatory
FG j-.21 PPAR agonists : sensitizers T cells
|Adipanectin MGL-3196 e———— MSDCl 0602k
1TNFa : AOC3
LB | AcGinhibitors ( B Inhibitors
Aramchol —i ASK-1 inhibitor J_
IVLDL Immune cell
e T trafficking
Mitachondrial Apoptosis
dysfunction
1SHP —— | 1SREPB-1 » 1DNL JKB-121
3
ks ¢ Kupffer cell
: e
) Ao ~TLR-4
TtFXR/TGRS NGIA 282 “JNK "
3 Collagen TUPR —> —
+———— FXR agonist depaosition ‘
Bile acids =
S
F————— \Volixibat
ixiba |l CCR2/5
Anti-fibrotic inhibitors

Hepatic stellate
cell activation

SIM
GR-MD-02

T e

o TR,

» LPS

Konerman M, et al. J Hepatol 2018 vol 68:362-375



Antifibroticos Fase Il y Il

Phase Drug name Targeted stage
F1 F2 F3
Phaselll OCA
(REGENERATE)

Phaselll Elafibranor
(RESOLVE-IT)

Phaselll Selonsertib

Phaselll ((Xblkcorlg'&l)*nc
PhaseIl  Semaglutide

Phasell NGM282

Phasell FGF-21

Phasellb Aramchol

I

PhaseIll b Emiricasan

Yomeda M, J Gastroenterol 2018



FLINT-J TriaI Mechanism of action  Company (Product name) Condlition and stage Prirnary endpoint(s) N Duration (wk
. . FXE aronist non-hile acid
(ObeUCO“CO) Novartis {1]N432] NASH, stage (-3, clevated ALT, R Adverse event profile. safety, 2350 12
|NT-767 PDFF =10%, ohesity, D2 improvemant in AT
MWovartis {LMB753) MNASII, stage 0-3, elevated ALT, OR Adverse event profile, safety, 100 12
LMB763 PI2EF =10%, ohesity, M2 improvement in ALT
FXR agonist non-bile acid + ACC inhibilor
GS9674 Gilead (G8-9574) MRE >2.5 kPa, PLFE > 10% Safety and tolerability 40 24
MGL'3196 Gilead (C5-976 + G5-9G74) MRE =NASH 2.88 kI'a, FDFF =10%, OR  Safety and talerabilicy 110 12
MRE »4.67 kPa, nut compensated, OR
MNASH, stage 2-3
EMM'NENCE PPAR-a)y agonisl
¢ydus {saroglitazar) MNAJLLY stage 0-3, ALL =1.5 ULN Percent change in AL 101 16
(MSDC 0602K) PPAR-2/5/V agonist
Pemaﬁbrato Invenliva Pharma (TVA337) MASH, SAF [ibrosis score <4 Impruv?menl in SAF wilhoul 225 24
waorsening fibrosis
(K-877) GLP-1 analozue
EVI DENCES “ Novo Mordisle (liraglutide) MASH, fibrosis 1-4, compensated Resolution of NASH without 52 43
warsening of fibrosis
(Sarog"tazar) Novu Mardisk (semaplulide)  MASH, slage 2-3 [ibrosis Resolulinn of NASH wilhoul 372 72
warsening of fhrosis
GOLDEN 505 ACCL
: Gilead (G5-0976) NAILD OR MNASH without cimhosis Safety and tolerability 127 12
(Elaﬁbranor) Phizer (IPF-05221304) MRFE 22,5 kla, PNFF =8% Change in heparic far 3600 16
NATIVE NASH, stage 1-3
FGE-19 agonist
(IVA337) NCM BIO (NGM282; MASH, stage 1-3 Change in hepatic [at 140 12
Recombinant FGF-21
LEAN StUdy BMS {BMSORG036) NASH, stage 1-3 Change in hepatic far 74 16
TLR-4 antagonist
(Liraglutide) TAIWAN | {JKE-121) NASH, stage 1-3 Improvement in ALL and 56 24
change in hepalic [al
SUSTAI N'G Thyroid hommone receptor-B agonist
i Madrizal (MG 3186) MASH, stage 1 3 Change in hepatic fat 125 36
(Semaglu“de) ASBT inhibitor
SG LT2 Shire [volixibat} MASH, stage (-3 Improvement in NAS without 266 48
. . fibrosis worsening
(CanagllfOZIn) mTOT modulating insulin sensitizer
Cirins (MSDEC 0G02K) MASH, stage 1 3 [mprovement in NAS withour 3580 4R
[ibrasis worsening
MOZART Sodiwm glucose cotransporter 1 and 2 inhilbiter
. . Novartis | LIKOGG) MASH, slage 1-3 Percent change in ALT 110 12
(Ezetimibe) ADCS inhibitor
T Boehringer Ingelheim MASH srage 1 3, 0OR Tavget enzyme activiry relative 150 Lp o 16
Pemaflbrato StUdy [BI 1467335) MRE #3.64 kPa, PDFF =5% Lo baseline in percenl, 24 1
AramChOI StUdy post dase
Induction of regulatory T cells
GS'0976 IMMURON (hyperimmmune MASH, stage 0-3 Change in hepatic fat 130 24
hovine colosrrum)
FXR ligando PPAR-agonista Anti-DBT Hipolipemiantes Fase Il Trials




Targets terapéuticos- fase Il

Cirrosis

Esteatosis

» "._
i3

Insulino — Lipotoxicidad Inflamacion Apoptosis Fibrogénesis
Resistencia Stress Activacion Necrosis Turn Over
Metabolismo Oxidativo Inmunoldgica celular Colageno

Lipidico
METABCELlSI\/lO INFLAMACION y MUERTE CELULAR FIBROSIS
| 1 f L 1 F
Pioglitazona  Elafibranor Pentoxifilina Selonsertib Cenicriviroc
Liraglutide Amlexanox Selonsertib Emricasan Simtuzumab
Semaglutide  Saroglitazar GR-MD-02
GS-0976 MSDC-0602K S ~\ Selonsertib +
PF-05221304 OCA Disbiosis: Simtuzumab
Aramchol Tropifexor |MM-124E(NCT02316717) Tipelukast
LIKO66 LMB-763 Solithromycin(NCT2510599) Emricasan*
Volixibat JKB-121(NCT02442687) VAP1-inhibit

BMS-986036 NGM282 \ ) MT3995

MGL-3196 Amlexanox
*Con HTP Yomeda M, J Gastroenterol 2018.Chalasani N; Hepatology 2018




Farmacos en Fase |l

Study Name Target Inclusion Criteria
{ClinicalTrials.gov ID; Completion Target Primary Outcome
Drug (Alias) Mechanism  Sponsor) Date" Enrollment  NAS Fibrosis Stage  Diagnesis  Measures
Obelicholic FXI2 ligand REGENERATE QL 2021 2000 =4, wilh =1 of F1-3 Biopsy s |listwlogic imprsemen -
acid {QCA) {NCTO2548351; each el in liver fibresis
Tntercopt componeht of the i]‘;d "‘T‘-WLL'&‘-’“ nf SNASH at
. . maonths
(REGENERATE) $h.'flllm;\:’:e§2:als, New store « {omposilc oulcome  death,
ork, N, ) MACLIY =13, cierhosis, transplant,
PICET, Tnaspsitalization, 1l
Al brovesars ips)l
Elanbranor PRAR-wefd RESGLVE-IT Dec 2021 2000 =4, wilh =1 af F1-3' Biopsy s | listslagic. irflprm-'l_!rm!rﬂ - M-
[GFT505) agonist {NCTO?2704403: Genfit, cach lialicke rJI_N.-'\.HIl sl ween-
Loos, Mrance) compencnt of the sening of fibrosis ab 72 weeks
o ’ S » Composite outcome  all cause
(RESOLVE-IT) rmortality, cirthosis, *lbver-relaied
clinical ouluomes” al 4 years
ienll
Sclonsertib ASK-1 STELLAR-3 and STELLAR-  Jan 2020 B00 - F2 (STELLAR-3) Rinpsy * Histalogic improvement 2
(G5-4997) inhibitar 4 {NCTO3053050 and {each) F4 {STELLAR-4) sl impresvenaenl in Giliesis
MNCTO3053063 . Gilead wilhoul worsening ul SAST al
. . . AL waresess
a;‘;?ceh Foster Cily, CA,  bFvent-free suraval st D10 weeky
Cenicrivirog Dual CCRAS AURGRA (NCTQ3028740; Jul 2019 2000 = F2-3 Bippsy e Histologic improvemant - =1
[CVC) CCRS Tobira Therapeutics, slage impreseraent in ribrosis
antagenist Soguth San Francisco, CA wilhoul worsening ol SAR1 al
usa) ¢ i 17 months
(AU RORA) v Composite outcome - cirrhosis on
histalogy, liver refated clinical
oulcomes, and all cause mortal
il al T oputans Josl)
LirElt_:JIutit:IEJ GLP-1 CGH-LiNASH Sep 2017 36 - - Liver v [mprovernent in »A5H at
analogue {NCTO02654665; Changi chemistries, 12 manths
General Huspial ullrasound o Ruduchivndnormealislion in anai-
R ! R ! nalesrslerases, Tivaer lal al
Singapore) biopsy 12 munths
Meladoxine antioxidanl {NCTO2541045; Hospilal Aug 2018 108 =3, wilh =1 of FO-2 Biopsy & Lnpresaminl i A al
{glutathicne General de Mexica, each i mnthy
SoUrce) Mcxico City, Movica) componcnt of the
soore
Hydroxylyross| Antioxidanl {NCI0281256/; AP 200/ 20 - - Biopsy s Laboratory markars ol inflar-

and vitamin E'

Bambino Gesu Hospital
and Regearch Tnstitute,
Rome, [taly)

v tior anel osdcdalive sireas sl

A mcanthe

Laboratary markers of metabelic
sendromae al 4 maonths

Connolly JJ, et al. J Clin Transl Hepatol. 2018 Sep 28;6(3):264-275.



Mecanismo de accion Fase Il

OCA: es una variante sintética del acido biliar natural,
acido guenodesoxicolico. En modelos animales, se ha
demostrado que la activacion del receptor farnesoide X
reduce la glucogenesis, lipogénesis y esteatosis
hepaticas. Accion directa sobre fibrogenesis.

Yoshio Sumida Hepatol Res. 2019 Thuluvath P. Hepatol Int 2019



Farmacos en Fase lll. Acido Obeticolico

Drug Mecanismo Dosis Paciente Duracion End-point Resultado EAs
Regenerat OCA FXR agonista 25 mg NASH 2/3 18 meses 1) Reduccién 1 1) Positivo Prurito
e 10 mg (n:2370) estadio de fibrosis/ 2) Negativo LDL
Plac No empeoramiento elevacion
del NASH

2) Resolucion del
NASH sin progreso

de fibrosis En estudio
7 afos
Mortalidad de todas
las causas y eventos
hepaticos
Reverse OCA 10 mg NASH cirro 12 meses Reduccién 1 estadio En estudio
10-25 mg (n: 540) de fibrosis/
Plac No empeoramiento
del NASH
N * | Analisis interino mejoria de mas de un
N ' estadio de fibrosis.
20 *P = 0.0446 versus placebo
15 **P = (0.0002 versus placebo
10 —
L — -
a=311 #=312
0 Placebo OCA 10mg OCA 25mg

Neuschwander-Tetri BA, Lancet 2015. Vlad Ratziu. Contemp Clin Trials, 2019 Sep.



OCA, Mejoria de Scores Clasicos
REGENERATE TRIAL

<o~ Placebo
A
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o
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& -0.21 £ 2 024
@
&3 0.4 g; 041
g .64 & U
0.8"— T T T T | B ey T T T T
(1] 24 48 72 26 0 24 48 72 -}
Weeks Weeks
Palients (n) Patlents (n}
Stage 1 2 19 2 2 7 Stage 1 3 AN el 31 3
Stage 2 32 32 32 32 k1] Stage 2 26 24 25 26 24
Sage 3 20 28 29 28 27 Siage 3 34 34 33 34 33
c A NFS .
0,64 Off Treatmean 0.6+ 0N Treasmant
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Sanyal AJ. Liver Int. 2018 Sep 25.



OCA, Mejoria de Scores Clasicos
REGENERATE TRIAL

Fibrosis Improvement -= No -+ Yes

Analisis interino (OCA 25mg/d) mejoria de un estadio de fibrosis
A APRI

>

E

-104

-204

p > 0.0002 vs placebo

Median % Change
from Baseline

L] L]

0 24 48 72
Weeks

Fibrosis

Improvement (n)
No 145 140 143 145

Yes 55 a5 52 55

Sanyal AJ. Liver Int. 2018. EASL19, Abstract.



Mecanismo de accion Fase Il

Elafibranor: los receptores activados por proliferadores
de peroxisomas (PPAR) son receptores nucleares gue
regulan el metabolismo de lipidos e insulina, dos
componentes clave en la fisiopatologia de NAFLD vy
NASH. Elafibranor actia como agonista de PPAR-a y
PPAR-O.

Yoshio Sumida Hepatol Res. 2019 Thuluvath P. Hepatol Int 2019



Farmacos en Fase Ill. Elafibranor

Mecanismo  Dosis Paciente Duracion End-point Resultado EAs

FORULATION T4 SEECTION TREKTVENT AR N =ame = | Se observo reduccion del NASH, sin
o T e progresion de fibrosis en casi todos
— — los pacientes sometidos a 120 mg
e R -~ .2 s | €lafibranor group vs placebo group
N=202* N=63 N=72 N=67 (19% VS 12%, OddS ratIO [OR], 231,
w = s e | 9500 confidence interval [Cl], 1.02—
RS s e o o v 5.24; P=.045)
11% 15% 20% [1.3:::;21 000 Glucose h e
13% 17% 22% [1-1::,2;99] 0028 § ’ ) ) ' ' ' )
NAS=4 with HN=41 N=39 HN=3& %4@ H ﬂ H TE H
mpderatefadvanced N=118" 1845 ) o 3
filrosis {F2, F3) 7% 10% 13% [4-80,70:9E] 0-00d1 ;. o
= . s i; -60 e " ™ ] '
% 12% 15% I H -;w
- all patients; 6: patients with end of trial ver biopsy; * 120 rog slsfibranor v placebo, diectreatment effect | 02 L—— ‘= wm OWR =




Mecanismo de accion Fase Il

Selonsertib: la cinasa 1 regula la senal de apoptosis
(ASK1), activada por el TNFa provocado por el estres
oxidativo intracelular del reticulo endoplasmico. Esto inicia
la via p38 / JNK, lo que produce apoptosis V fibrosis. Por
tanto, se ha propuesto la inhibicion de ASK1 como un
objetivo para el tratamiento de NASH.

Yoshio Sumida Hepatol Res. 2019 Thuluvath P. Hepatol Int 2019



Farmacos en Fase lll. Selonsertib

Drug Mecanismo Dosis Paciente Duracion End-point Resultado EAs

STELLAR-3 (F2-3) STELLAR-4 (F4
NS

NE

14 r NE 16

|| | 14 -

12— —

10— —

=172 n=351

I pm=159 — np=321

=T 5 I - N = (O -

Placebo SEL6mg  SEL 18mg Placebo  SEL 6mg  SEL 18mg

Stephen A Harrison.J Hepatol, 2020



Selonsertib, Cambios Histolodgicos

STELLAR-3y STELLAR-4, suspendido en analisis interino por falla en
end-point primario

T B<25% Reduction in MRI-PDFF  0225% Reduction in MRI-PDFF
0 50
5 50 - 44
®
o
i 25 22 %
16 18 19
0 - ! r
Steatosis Improvement Hepatocyte Ballooning Lobular Inflammation Portal Inflammation
Improvement Improvement Improvement
p=0.117 p=1.000 p=0.016 p=1.000

Jayakumar S, et al. J Hepatol. 2018. www.gilead.com/news-stellar-3, 2019.


http://www.gilead.com/news-stellar-3

Mecanismo de accion Fase Il

Cenicriviroc: un antagonista del receptor CCR2 / 5
desarrollado para atacar principalmente la inflamacion.
Este agente también tiene efectos antifibroticos y mejora
la sensibilidad a la insulina. Se cree que el reclutamiento
de macrofagos a través de CCR2 en el tejido adiposo
juega un papel en el desarrollo de la resistencia a la
iInsulina y la diabetes tipo 2.

Yoshio Sumida Hepatol Res. 2019 Thuluvath P. Hepatol Int 2019



Farmacos en Fase lll. Cenicriviroc

Drug Mecanismo Dosis Paciente Duracion End-point Resultado

CENTAUR (F1-3)

20% - Placebo . CvC
2 P=018 inflammatory
E monocyte
£ 15% -
£ P=013
2
(%]
£ 10% -
2 - fibrogenic
E / monocyte-derived
T 5 macrophage
g. 4.8%
o 29_?" n=1

0% n=34 n=65 n=21 n=38
Stage 2 or 3 Stage 3 only
Improvement In 2%;’5'5 by 22 stages hepatic stellate activated HSC  extracellular

Tacke F. Expert Opin Investig Drugs 2018. Vlad Ratziu. Hepatology 2020



>

Proportion of subjects (%)

50 1

40

30

20

ORO 216
(0.439, 1.516)

P=05194
1

15.8%
| 15.8% (n=27)

(n=23)

Primary end point: improvement in NAS
and no worsening of fibrosis

Key secondary end point: Subgroup analyses

c

Proportion of subjects (%)

Proportion of subjects (%)

50<

40 -

301

204

10

0_

50 -

40

30

20 A

OR 1875
(0.743, 4.729)
P=0.183

OR 3.082 ‘

(0.737,12713) 44 o
P= 0 123 (n=135)
OR 2.158

(0.600, 16.618) 2«9%
P 0175 n=8) 20.0%
(n=10)
136%
=8 8.8%
4.8% n=3)
n=2)

N= 44 35
Stage Slage 2 qIag(-: 3
Baseline fibrosis stage (NASH CRN)

OR2.917
(1.255, 6.779)
P=0013
[ |

OR 1.195
(0.366, 3.904)

P=0.768
AR

23.6%

21.6% (n=21)

(n=8) 18.8%

(n=9)

9.6%
(n=9)

N= 37 32 89 94
NAS =4 NAS z5
Baseline NAS randomization strata

M cvc

w

Proportion of subjects (%)

Proportion of subjects (%)

Propartion of subjects (%)

504
OR 2.201
404 (1113, 4.352)
— P=0.0234 —
304
20.0%
(n=29)
20+
10.4%
(n=13)
10
0+ .
Key secondary end point: improvement
in fibrosis by 21 stage and no worsening
of steatohepatitis
50 4 OR22
(1.00, 4.69)
40 1 — P=0.0490 —
28.0%
(n=23)
30 4
15.5%
20 A {n=13)
10
0 A
N= 82 84
Pooled stages 2 and 3
Baseline fibrosis stage (NASH CRN)
50 - OR 4.1
(151, 11.18)
£ =0.0058
40 - OR 1.150 —
(0.438, 3.020) 28.1%
P=0776 (n=18)
30 - —
17.7%
(n=1) 158%
20 - n=9)
87%
=8
10 (n=8)
0
N= 62 57 64 69
Grade 1: Grade 2:
Few balloon cells  Prominent ballccning
Baseline ballooning grade
Placebo

Cenicriviroc

Fase IlI-AURORA- Sep. 2020

Mejoria del estadio de fibrosis ( >2)
en el Fase Il (CENTAUR)

20% -
p< 0.1

11%

10% -

3%
2% =

N:34 N:65
Seguimiento a 2 anos

Friedman SL, et al. Hepatology 2018.



Mecanismo de accion Fase Il

Resmetirom: el receptor de hormona [ (THRP) es el
receptor de tiroxina (T4) hepatico predominante, a través
del cual aumenta metabolismo y excrecion del colesterol a
través de la bilis. El Resmetirom es un agonista del
receptor 3 de la hormona tiroidea altamente selectivo

para tratar la dislipidemia, pero también se ha demostrado
gue reduce la esteatosis hepatica en ratas alimentadas
con grasa. Los ensayos de fase 2 se completaron en
pacientes con EHNA comprobada por biopsia y esteatosis
hepatica 210% utilizando el cambio porcentual de la
fraccibn de grasa hepdtica inicial evaluada mediante
resonancia magnética.

Yoshio Sumida Hepatol Res. 2019 Thuluvath P. Hepatol Int 2019



Farmacos en Fase lll. Resmetirom

Drug Mecanismo Dosis Paciente Duracion End-point Resultado EAs

: .. : ' !
E E
o o
c k=
< s 6
g g
E E P
z £ 10
Semana 12 4 E
&4
-40 < 1
| 7-4% 12 36 | 12 36 |36 36 2 36 | 12| '
; Placebo Alldoses |60 mg 80 mg Placebo hlldﬂﬁe_r. ﬁﬂmg Bﬂmg
: W d Resmetirom | Resmetirom Resmetirom | Resmetirom
e Q : Weeks since treatment initiation Weeks since treatment initiation
)\‘ Reduccion grasa (mediana) en Reduccion grasa (absoluta) en
w’ } Semana 36 semana 12 y 36 placebo vs semana 12 y 36 placebo vs
- . 4-0% Resmetirom. Resmetirom.

(MRI-PDFF: MRI-proton density fat fraction) Stephen A Harrison. Lancet 2019



Mecanismo de accion Fase Il

Emricasan: La lipotoxicidad activa las caspasas, que
provocan apoptosis, citoquinas inflamatorias (IL-103 e IL-
18) y produccion de fibrosis. Emricasan es un inhibidor
de la pan-caspasa que disminuye las aminotransferasas
séricas Yy la activacion de la caspasa en pacientes con
NASH.

Yoshio Sumida Hepatol Res. 2019 Thuluvath P. Hepatol Int 2019



Farmacos en Fase lll. Emricasan

End-point Resultado EAs

Drug Mecanismo Dosis Paciente Duracion

No se observo reduccion del

Fibrosis @l ireroved
= e estadio de fibrosis vs placebo
100 group
s 75 Analisis secundario demostro
Py tendencia a mejorar los scores
E 50+ de NAS
g
251

EMR 5 EMR 50 Placebo
Treatment group

Phase |Ib ENCORE-LF clinical trial with emricasan. Stephen A Harrison. J Hepatol 2020



Farmacos en Fase Ill.

Emricasan

Response (%)

Response (%)

B oo
B sabe
NAS ) Woma

100+ 1040+ 100+

75 F 75 = 75
e i‘
. @

25 T g L. oe ]

o (1] 1,
EMR S EMR 50 Placebo EMR 5 EMR 50 Placebo EMR 5 EMR 50 Placebo
Treatment group Treatment group Treatment group
Portal inflammation Ballooning Mallory-Denk Bodies

100+ 100+ 100

75- F 75 F 75-
3 3

50 E_ 50 E_ 50
(i

25- © 25 25

0 72 0 0
EMR 5 EMR 50 Placebo EMR 5 EMR 5D EMR 5 EMR 50 Placabo
Treatmant group Treatmant group

Stephen A Harrison. J Hepatol 2020




Ensayo de fase lll que compara emricasan versus placebo en
pacientes con cirrosis relacionada con NASH e hipertension
portal severa

Conatus 14: Multicenter mndomized controlled study comparing emricasan, (a caspase inhibitor)
at 3 different doses vs. placebo in patients with NASH cirhosis and severe portal hypertension

.
Emricazan P "
Smg — Primary Endpoint
n = &5 — Mo change in HVPG
{.‘ i | »— at 24 wesks
HVPG 212 Emricasan :_' '_':
w = zﬁm
"1 mmHg ’ Secondary Endpoint
{L reAC n=g5 Improve d biomarkers
. _}J‘nﬁ 1444 ] - 5t 24 wesks
inotransfersses
1 Emricasan | |F {am .
50 mg Fr caspases, cytokerating)
m n =66 r ; :
Lo Secondary Endpoint
Cirhosla dus to NASH L] — No improvement in
M= 263 n=&T ) " — Iher-relaied oulcomes
&t 48 wesks

48 wesks of trestment

I
* No logro reducir la hipertension portal en la poblacion total del estudio.
» El efecto reductor de la presion portal puede ser mas evidente en ultimas etapas
de la HTPP.
» Los eventos adversos emergentes del tratamiento fueron similares entre
emricasan y placebo.

Garcia-Tsao G. J Hepatol. 2020



Efecto Farmacologico en NASH

100- Improvement in hepatic steatosis 100- Resolution of NASH 100 - Improvement in fibrosis
90+ 90 90 1 D
] Plaéebo
801 p=0005 p=0001 p=0001 p=0.10 80 80 1
701 68, 70- 70

607 p=0.05 p=0.001 p=008 p=0.01 607 p=0.24 p=012 p=0004 p=002 p=ns.

47

Percentage of patients
Percentage of patients
o
=2
Percentage of patients

Konerman M, et al. J Hepatol 2018 vol 68:362-375



Tratamientos Futuros en NASH




El problema del enrolamiento en los
protocolos de investigacion

Pre-screening criteria for NASH clinical trials

Age >50, Hispanic, DM, obesity, HTN,
FS kPa >8.5, AST >40, AST/ALT ratio 21,
NFS >0.676, FIB-4 >2.67

High
likelihood of
NASH and fibrosis

Age >40, well-controlled DM,
obesity, HTN, FS kPa >7.0,
AST >20

Age <40, non-DM,
non-obese, FS kPa <7,
AST <20, NFS <-1.455,
FIB-4 <1.30

Low likelihood
of NASH and fibrosis

Tasa de screening faillure > 65%...... nos faltan predictores de fibrosis
mas sensibles?




El Efecto Hawthorne

“es una forma de reactividad psicoldgica por la
gue los sujetos de un experimento muestran
una modificacion en algun aspecto de su
conducta como consecuencia del hecho de
saber que estan siendo estudiados, y no en
respuesta a ningun tipo de manipulacion
contemplada en el estudio experimental”

Elton Mayo, Hawthorne and the Western Electric Company, The Social Problems of an
Industrial Civilization, Routledge, 1949.



¢, Qué aprendimos de los estudios de
NASH?

@ Una estratificacion adecuada es esencial para asegurar la
confiabilidad de los ensayos clinicos

@ La informacion estructurada debe reportarse y
homogeneizarse en cada ensayo clinico de NAFLD

@ Explorar la medicacion concomitante

@ Mantener la misma proporcion de pacientes con comorbilidad
metabolica de los ensayos clinicos de fase Il a lll

@El disefio estandar de los ensayos clinicos podria no
considerar la heterogeneidad de la NAFLD

@ Las mediciones objetivas del estilo de vida deben
iIncorporarse en los ensayos clinicos

Javier Ampuero, Manuel Romero-Gomez. JHEP Rep 2020



Cofactores a evaluar en cada Trial

Metabolic panel
» Fasting glucose

« Fasting insulin

* Hemoglobin Alc
» Total cholesterol
* LDL-cholesterol

 HDL-cholesterol
» Triglycerides

« TSH

Metabolic conditions

* Impaired fasting glucose
* Type 2 diabetes mellitus
 Arterial hypertension

» Hypercholesterolemia

» Hypertriglyceridemia

* Hypothyroidism

« Metabolic syndrome
 Menopause status

* Body mass index

« Waist circumference

Javier Ampuero, Manuel Romero-Gomez. JHEP Rep 2020

Lifestyle

* Diet pattern

« Total diet calories

« Diet type

« Daily exercise

* Physical activity

« Smoking habit

« Alcohol consumption
« Caffeine intake

Concomitant drugs

« Antidiabetic medications

« Hypolipidemic medications
* Antihypertensive drugs

* Thyroid supplements

« Vitamin E

« Steatogenic drugs



Comorbilidades incluidas en Fase |l y Fase Il

Essential metabolic comorbidities and daily lifestyle
Author Drug TZDM HOMA AHT Dyslipidasmia BMI 2 Metabolic Alcohol Dietary Smoking Exercise
syndrome habits
MNeuschwander-Tetri, § Obeticholic acid  Yes Yes Yes Yes Yes No No MNo No MNo
2014
Friedman, 2018 § Cenicriviroc Yes No Mo Yes Yes Yes No No Mo MNo
Ratziu, 2016 § Elafibranor Yes Yes Yes Yes Yes No No No MNo No
Armmstrong, 2016 Liraglutide Yes Yes Yes Yes Yes Mo Yes Yes Yes MNo
Loomba, 2018 § Selonsertb Yes No Mo No Yes No No Mo MNo Mo
Samyal, 2018 Pegbelfermin Yes No Mo Yes Yes Mo No Mo Mo MNo
Harrison, 2018 NGM232 Yes No Yes Yes Yes No No MNo No MNo
Traussnigg, 2019 norlJDCA Yes No Yes No Yes Mo No Mo Mo MNo
Loomba, 2018 C5-0976 Yes Yes Mo No Yes Mo No No Mo MNo
Harrisomn, 2020 § Emricasan Yes No MNo Yes Yes Yes No No MNo No
Concomitant drugs
Author Drug T2DM therapy (%) TZDM therapy  AHT therapy (%) AHT therapy Dyslipidaemia Dyslipidasmia
(individualised) (individualised) therapy (%) therapy
(individualised)
Neuschwander-Tetri, § Obetichiolic acid Yes Yes No Mo Yes MNo
2014
Friedman, 2018 § Ceni crivinos No No No Mo No No
Ratziu, 2016 § Elafibranor Yes Yes No MNo Yes Yes
Armstrong, 2016 Liraglutide Yes Yes Yes Mo Yes Mo
Loomba, 2018 § Selonsertib No No No Mo Mo Mo
Samyal, 2018 Pegbelfermin No No No MNo Yes Yes
Harrison, 2018 MNCM282 Yes Yes Yes Mo Yes Yes
Traussnigg, 2019 norl JDCA No No No MNo Mo Mo
Loomba, 2018 G50576 Mo Mo No Mo Mo Mo
Harrison, 2020 § Emricasan Mo Ng Ng Mo Mo Mo

El estudio CENTAUR (cenicriviroc) demostro mejoria de mas de un estadio de fibrosis en un 20% del total de
pacientes analizados (OR 2.20; p = 0.023). Sin embargo no fue superior al placebo en los pacientes con DBT
(23% [17/74] vs. 18% [10/57]; OR 1.40; 95% CI 0.59-3.35; p = 0.52), y fue muy efectiva en pacientes sin DBT
(23% [12/52] vs. 7% [5/69]; OR 3.84; 95% CI 1.26-11.7; p = 0.017).

§ Estudios Fase Il Javier Ampuero, Manuel Romero-Gomez. JHEP Rep 2020



Randomizar por comorbilidades

Type 2

diabetes mellitus Arterial hypertension Dyslipidaemia

Author Drug Drug Placebo Drug Placebo Drug Placebo
Neuschwander-Tetri, 2014  § Obeticholic acid 3% 2% 62% (154 62% Bl1%
Friedman, 2018 § Cenicriviroc 5T% 44% Mot reported 48% 49%
Ratziw, 2016 § Elafibranor 42% 36% B2% 47H 45% 4%
Armstrong, 2016 Liraglutide 35% 31% S8% 54% 35% 27%
Loomba, 2018 § Selonsertib 663 a0k Mot reported Mot reported

Samyal, 2018 Pegbeltermin 33% 42% Mot reported 25% 3%
Harrison, 2018 [ e B1% B3% B4% 78% 4% 30%
Traussnigg, 2019 norl JDCA 6% 16% 35% 41% Mot reported

Loomba, 2018 GS-0976 65% 8% Mot reported Mot reported

Harrison, 2020 § Emricasan 52% 49% Mot reported 6% =]

En el estudio FLINT los autores evaluaron que la hipertriglicericemia basal(>154 mg/dl)
Impacta negativamente en el efecto del acido obeticolico (p = 0.020)

El 58.9% (43/73) de los pacientes que demostraron beneficios histoldégicos tenian
menos de 154 mg/dl (vs. 45.7% 58/127 en pacientes con mayor a 154 mg/dl)

En el mismo Trial el end-point primario fue reducir > 2 puntos en NAS score sin
progresion de fibrosis el resultado fue menor que en el Fase 11(36% vs. 24%; response
rate 1.5; 95% CI 1.2-1.9; p = 0.0012). El mismo objetivo en el Fase Il se logro en el
45% de los pac en en rama tto vs 21% en grupo placebo (response rate 1.9; 95% CI
1.3-2.8; p = 0.0002). En este ultimo estudio habia mayor poblaciéon tomando vit E.

§ Estudios Fase Il Loomba R, Sanyal AJ, Gastroenterology 2019



Conclusiones

 El tratamiento se basa en multiples
conductas.

* El descenso de peso y la actividad fisica son
pilares fundamentales del tratamiento.

 EXxiste evidencia discutida sobre los
tratamientos especificos existentes en el
mercado.

* El futuro permitira establecer el mejor
tratamiento para cada caso seleccionando el
los farmacos mas adecuados.



