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MAFLD: Histoire naturelle

Diagnostic criteria for adult MASLD — hepatic steatosis
plus =1 trait of metabolic syndrome in the absence
of secondary causes of steatosis

Traits of metabolic syndrome:
« BMI =25 (=23 in Asian persons), waist circumference =94 cm
in men (=90 cm in Asian men) and =80 cm in women
« Fasting glucose level =5.6 mmol per liter, glycated

hemoglobin level =39 mmol per liter, established type 2
diabetes, or treatment with medication

« Blood pressure =130/85 mm Hg or medication for hypertension

« Plasma triglyceride level =1.70 mmol per liter or
triglyceride-lowering medication

« Plasma HDL cholesterol <1.0 mmol per liter for men and
<1.3 mmol per liter for women or cholesterol-lowering medication

MASLD

Targher G NEJM 2025



MAFLD: Histoire naturelle

Approximate increase in the risk of new-onset
adverse clinical outcomes

Type 2 diabetes (if no type 2 diabetes at baseline) — 2.2x
Fatal or nonfatal cardiovascular disease — 1.5x
Heart failure — 1.5x
Atrial fibrillation — 1.2x
CKD (stage =3) — 1.5x
Extrahepatic cancers — 1.5x
Cirrhosis or HCC — 2-10x

Targher G NEJM 2025



MAFLD: Histoire nature_lle

A Time to Cirrhosis or Hepatic Decompensation

Saturated and trans fats
Aleohol intake

Fructose Increased adiposity Genetic background,
Insulin resistance ethnic group
Type 2 diab C genetic vari
Drugs and toxins Primary hypothyroidism | | (&8« in PNPLA3 and TMESFZ)

0.01-0.2% per yr

30-35yrs

Fibrosis stage
FOor F1

2-18% peryr

SO

65-85% of persons
at high risk
A
7-35% per yrl 1 5-10% peryr \
% 10-30% of persons
% with MASLD
A "* ADVANCED
1-10% per yr |+ 1-10% per yr FIBROSIS
0.5-2.5% per yr l 10% per yr
HEPATIC
DECOMPENSATION

Rare genetic variants
{e.g., in APOB)
Viruses (e.g., HCV)
Epigenetic factors and
gut microbiome
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MAFLD: Approche diagnostique

[ o . J Clinical Practice Guidelines

Hepatic steatosis identified by imaging or biopsy

[ Presence of any of the cardiometabolic j

criteria?
[ '
YES : NO
i : ¥
Metabolic dysfunction- Presence (history) of
associated <——NO alcohol consumption >20 g/day in women NO
steatotic liver disease and >30 g/day in men?
(MASLD) T
YES
¥

Alcohol intake Other causes of
steatosis?

<
m
(7]

>50 g/day in women and
>60 g/day in men? | I
if inflammation and T T
ballooning on histology NO YES VES NO
¥ Y 7 i A ;
Metabolic dysfunction- MetALD Alcohol-related liver | Drug-induced liver \ Cryptogenic SLD
associated (20-50 g/day in women disease (ALD) disease (DILI)
steatohepatitis and (>50 g/day in women Monogenic diseases
(MASH) 30-60 g/day in men) and >60 g/day in men) Miscellaneous

EASL Guidelines J Hepatol 2024
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¢ FEtude danoise sur 350 000 individus

— Suivi de 3,3 millions personne-année de 2010-2017
— 35761 déces, 1211 cas de cirrhose

La consommation d’alcool a un impact majeur
sur le risque d'évolution vers la cirrhose
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Alcool, diabéte, HTA, tabac plus importants que I'lMC

Faut il modifier les seuils de la Met ALD?

Risque d’évolution vers la cirrhose
Limpact de I'lMC diminue avec l'augmentation de la consommation d’alcool
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L'IMC 2 30 augmente le risque de cirrhose en cas de consommation
hebdomadaire d’alcool entre 1 et 28 verres
LIMC 2 30 n'augmente pas le risque de cirrhose en cas de consommation

hebdomadaire d’alcool 2 29 verres
Regnn J, Danemark, AASLD 2025, Abs. 0039 actualisé



3 Hepatonews — Faut il modifier les seuils de la Met ALD?

NG

Risque d"évolution vers la cirrhose
Linteraction IMC-Alcool disparait avec consommation élevée d’alcool

IMC-Alcool groupes

IMC 18,5-24 + 1,00 {1,00-1,00)

1-14 verres/semaine (référence)

IMC 2 30 1,58 (1,22-2,05)

1-14 verres/semaine

IMC 18,524 3,29 (2,48-4,38)
15-28 verres/semaine
IMC >=30 5,92 (4,38-8,01)

15-28 verresfsemaine
10,02 (7,26-13,82)

IMC 18,5-24
29-42 verres/semaine
IMC 2 30 11,39 (7,86-16,51)
29-42 verres/semaine
IMC 18,5-24 20,91 (15,33-28,50)

> 42 verres/semaine

IMC= 30 21,77 (15,42-30,75)

> 42 verres/semaine

I
10 20 30
HR ratios cirrhose

W Référence M Effet IMC [ Effet Alcool Il Interaction

HR (IC95 %)

Risque d’évolution vers la cirrhose

Limpact du diabéte diminue avec la quantité d’alcool consommé

1-14verres fsemaine 15-28verres/semaine 29-42verres/semaine >42 verres/semaine

30 —

20 —
15 —

10 —

Rgnn J, Danemark, AASLD 2025, Abs. 0039 actualisé
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NB : pas d’effet de la dyslidémie

news — Faut il modifier les seuils de la Met ALD?

Risque d "évolution vers la cirrhose
Linteraction Tabac-Alcool persiste quelque soit la consommation d’alcool

e Conclusions

L'obésité, le diabete, I’'HTA et le tabac augmentent le
risque de cirrhose

La dyslipidémie n’a pas d’impact sur le risque de
cirrhose

La fraction attribuable a I'alcool est beaucoup plus
importante

L'interaction entre le syndrome métabolique et I'alcool
augmente jusqu’a 28 verres/semaine puis diminue
constamment

Seul le tabac conserve un effet synergique
indépendamment de la consommation d’alcool

Ra@nn J, Danemark, AASLD 2025, Abs. 0039 actualisé



Metabolic dysfunction and alcohol-related liver disease

(MetALD): Position statement by an expert panel on O?:UHFE%‘?#OLOGY|
alcohol-related liver disease |

Juan Pablo Arab'“™', Luis Antonio Diaz" "', Jiirgen Rehm"’, Gene Im”’, Marco Arrese’, Patrick S. Kamath”, Michael
R. Lucey’, Jessica Mellinger’, Maja Thiele’, Mark Thursz'”, Ramon Bataller'’, Robyn Burton', Shilpa Chokshi'®, Sven
M. Francque'®, Aleksander Krag”’, Carolin Lackner'®, Brian P. Lee'®, Suthat Liangpunsakul'’, Craig MacClain'®,
Pranoti Mandrekar'’, Mack C. Mitchel™, Marsha Y. Morgan®’, Timothy R. Morgan™, Elisa Pose'', Viay H. Shah®,
Debbie Shawcross”, Nick Sheron™, Ashwani K. Singal'®, Horia Stefanescu’”, Norah Terrault'”, Eric Trépo™,
Christophe Mareno”™*, Alexandre Louvet”’!, Philippe Mathurin®’**

_ ) Degree
Histological Disease of liver
features progression fibrosis
Slow No fibrosis
= rogression
; -~ Dyslipidemia P
Attributable :
to alcohol Hypanonsion
consumption

\\ Diabetes
Non-specific steatotic
liver disease features

Advanced
fibrosis
4 e Alcohol Fast o
Specific alcohol-related use progression Cirrhosis
liver disease features

J Hepatol 2025



MAFLD: Evaluation non Invasive

Non-invasive test Biological processes reflected Rule-out cut-off Rule-in cut-off Prediction of liver-
related outcomes

Primary target: Hepatic steatosis

US scan - standard Lipid content N/A N/A +
VCTE: CAP (Controlled atten- Lipid content S1: 248 dB/m ?
uation parameter)'®® S2: 268 dB/m
S3: 280 dB/m
MRI - MRI-PDFF'** Lipid content S1: 5% +
S2: 11-18%
S3: 16-23%

EASL Guidelines J Hepatol 2024



MAFLD: Evaluation non Invasive

Non-invasive test Biological processes reflected Rule-out cut-off Rule-in cut-off Prediction of liver-
related outcomes
Primary target: Hepatic fibrosis
FIB-4 0408194 Stress to hepatocytes, hypersplenism F2: 0.66-0.89 F2: 2.67 +
F3 1.3 F3: 2.67

VCTE: LSM - Fibrosis, extracellular volume fraction F3: 8 kPa F3: 12 kPa ++4+
(iver stiffness) *"'***
US - 2D-SWE'*® Fibrosis, extracellular volume fraction F3: 8 kPa F3: 10.5 kPa +H+
MRI - MRE'7%% Fibrosis, extracellular volume fraction F2: 3.14 kPa ++

F3: 3.53 kPa

F4: 445 kPa

EASL Guidelines J Hepatol 2024



MAFLD: Evaluation non Invasive

Non-invasive test

Biological processes reflected Rule-out cut-off Rule-in cut-off Prediction of liver-
related outcomes

Priman:y tar_get: “At-risk MASH”

FAST1 68,184
MAST'®’
Corrected T1'®
NIS2+%%?

Stress to hepatocytes, fibrosis, lipid content 0.35 0.67 ++
Stress to hepatocytes, fibrosis, lipid content 0.165 0.242 ++
Extracellular volume fraction, (fibrosis) 825 ms 875 ms ++
Stress to hepatocytes, fibrosis, extracellular 0.46 0.68 ?

matrix remodelling

Combined scores for fibrosis diagnosis that use blood an-
alyses and imaging results (elastography and steatosis evalu-
ation) have been proposed and tested in recent years:
¢ MAST = MRE + MRI-PDFF + AST;'’

o FAST = VCTE (LSM, CAP) + AST;'®
 MEFIB = MRE + FIB-4."%%'7°

EASL Guidelines J Hepatol 2024



MAFLD: Evaluation non Invasive

Type 2 diabetes
or
obesity + 21 cardiometabolic risk factor(s)
or
persistently elevated liver enzymes

~ 1 FIB-4*

<1.3 1.3-2.67

3

>2.67

[

VCTE

or alternative test*** ]

! T

<8.0 kPa
[ Intensified management ] )

of comorbidities**

re-assess FIB-4
at <1 year

Re-assess FIB-4 FIB-4 FIB-4
every 1-3 years <13 213

* FIB-4 thresholds valid for age <65 years (for age >65 years: lower FIB-4 cut-off is 2.0)
** e.g. lifestyle intervention, treatment of comorbidities (e.9. GLP1RA), bariatric procedures
*** e.g. MRE, SWE, ELF, with adapted thresholds

®and ® are options, depending on medical history, clinical context and local resources

3

I
28.0 kPa

L—( Hepatology referral j

» Diagnostic work-up and management plan for
liver-related outcomes

» Intensified management of comorbidities (in a
multidisciplinary team)

EASL Guidelines J Hepatol 2024



MAFLD: Quels seuils pour approche thérapeutique

Positive Predictive Value (%)

Primary Care

Diabetes
Clinic

Liver Clinic

VCTE

30 35

40

45

50

FIB-4 (cutoff, 1.3
ELF (cutoff, 9.8)
VCTE (cutoff 9.6 - 11.4 kPa)

Castera L, NEJM 2025



MAFLD: Quels seuils pour approche thérapeutique

100 e 97
90~ 9
80—
70~
60-
50
40-
30~
20-
10

0 | T T T T | | T 1
0 3 10 15 20 25 30 35 40 45 50

Pretest Probability (prevalence) of Advanced Fibrosis (%)

Negative Predictive Value (%)

Castera L, NEJM 2025



MAFLD: Quels seuils pour approche thérapeutique

ELF |
VCTE (kPa)
MRE (kPa)

Castera L, NEJM 2025



MAFLD: Stratégie Thérapeutique

& B
[ Weight loss goals ] [ Recommendations to all MASLD ] [ Implementation ]
() ' N ' N N >
» Diet quality Physical activity
12}
MASLD § 25% for steatosis * Mediterranean diet * Tailored to the individual’'s || « Multidisciplinary care
with : g reduction « Minimising processed preference and ability « Lifestyle evaluation during
oxenweight £ " meat, ultra-processed + >150 min/week of healthcare visits
lobesity 25 =710% for MASH foods and sugar- moderate- or 75 min/week || . Affordable structured
s2 snd ksl feduction sweetened beverages of vigorous-intensity lifestyle interventions
L ) 8 hysical activit -
§ ‘_; Consider incretin- » Increasing unprocessed/ P .y- : iy ey ) ] Indnvndu.allsed plan
) | S£ || basedweightloss minimally processed foods || * Mnimising sedentarytime || dependingonthe
$5 drugs Other lifestyle habits patnent; B
3 o economic constraints
MA_SLD o< « Smoking: avoidance "
with S Consider bariatric - « Behavioural therapy
class Il or Il => B9 « Alcohol: discouraged or
; 5 e pracEciies avoidance in advanced
obesity o @
39 fibrosis or cirrhosis
T o - J J
e £a - - - =
.ug; MASH cirrhosis
}_ \ < » Lifestyle adapted to the severity of liver disease and
——————— g ( nutritional status
MA,SLD o = Sarcopenia or decompensated cirrhosis: high-protein diet
with | = = 3-5% weight reduction and late-evening snack
nor_m:t » Compensated cirrhosis with obesity: moderate weight
weld J L A ) reduction plus high-protein intake and physical activity
. J J
Prevention of MASLD and HCC Long-term goals:
+ Preventing obesity Quality of life and survival
» Healthy diet ‘ B Cardiometabolic benefits
* Regular physical activity Prevention of cirrhosis, HCC, T2D, cardiovascular disease
» Avoiding smoking and alcohol

Targher G NEJM 2025



MAFLD: Stratégie thérapeutique
Approche progressive

Recommendation

e |n adults with MASLD, improving diet quality (similar to the
Mediterranean dietary pattern), limiting the consumption of
ultra-processed food (rich in sugars and saturated fat) and
avoiding sugar-sweetened beverages should be recom-
mended to improve histologically or non-invasively
assessed liver injury (LOE 2, strong recommendation,
strong consensus).

Statement

e There is little evidence that improving diet quality benefi-
cially impacts clinical liver-related outcomes (LoE 3,
consensus).

EASL Guidelines J Hepatol 2024



MAFLD: Stratégie thérapeutique
Approche progressive

Recommendation

¢ In adults with MASLD, physical activity and exercise should
be recommended to reduce steatosis, tailored to the in-
dividual’s preference and ability (preferably >150 min/week
of moderate or 75 min/week of vigorous-intensity physical
activity) (LoE 1, strong recommendation, strong
consensus).

Statement

e In comparison to the well-documented cardiometabolic
benefits, there is less robust evidence for benefits of
physical activity and exercise on histological outcomes,
non-invasively assessed liver damage/fibrosis and liver-
related clinical outcomes (LoE 5, strong consensus).

EASL Guidelines J Hepatol 2024



MAFLD: Stratégie thérapeutique
Approche progressive

Recommendation

¢ |n normal-weight adults with MASLD, diet and exercise in-
terventions should be recommended to reduce liver fat (LoE
3, strong recommendation, strong consensus).

Statement

e In normal-weight adults with MASLD, there is currently no
evidence regarding the beneficial effect of diet and/or ex-
ercise on liver histology, fibrosis and liver-related clinical
outcomes (LoE 5, consensus).

EASL Guidelines J Hepatol 2024



MAFLD: Stratégie thérapeutique
Approche progressive

Statement

e In adults with MASLD, coffee consumption has been
associated with improvements in liver damage and reduced
liver-related clinical outcomes in observational studies (LoE

4, strong consensus).

EASL Guidelines J Hepatol 2024



MASLD/
MASH
without cirrhosis
(FO-F3)

MASLD/
MASH with
compensated
cirrhosis (F4)

MAFLD: Stratégie thérapeutique
Approche progressive

Preferred pharmacological options for treating comorbidities

MASH-targeted T2D Dyslipidaemia Obesity
GLP1RA
If locally approved: (e.g. semaglutide,
resmetirom liraglutide, dulaglutide) GLP1RA
in F2/F3 fibrosis and coagonists (e.g. semaglutide,
(e.g. tirzepatide) liraglutide) and
coagonists

SGLT2 inhibitors (e.g. tirzepatide)
(e.g. empagliflozin, Statins

Check indication for
liver transplantation
in case of
decompensation or
HCC

dapagliflozin)
Metformin*

Insulin
(in case of
decompensated
cirrhosis)

Bariatric
interventions
(special caution in
case of compensated
cirrhosis)

*if glomerular filtration rate >30 ml/min

EASL Guidelines J Hepatol 2024




MOLECULES EN EVALUATION
THERAPEUTIQUE
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Resmetiron
Thyroid hormone receptor beta (THR-B) selective agonist
Resmetirom is an oral, liver-directed THR-B selective agonist in clinical development for

the treatment of NASH
THR-B function in the liver is impaired
J' mitochondrial function and consequently B-oxidation of fatty acids with > in

fibrosis

Hepatic stellate cell (THR-a)

Lipid droplets
(trigiycerides)

Fatty acid
oxidation ,"'A

\ P04

Mitophagy Toxic %d species

j Cholesterol
@ transport liver
_____ Packaging into
Cholesterol D porices
Convefsion

—"cholesterol to bile
acids

Hepatocyte (THR-8) Kupffer cell (THR-a)




MAESTRO-NASH Trial Design

Resmetirom is an oral, liver-directed, thyroid hormone receptor beta (THR-B)-selective agonist in clinical development
for the treatment of NASH

KEY ELIGIBILITY CRITERIA
Presence of 23 metabolic risk factors _:E% Placebo _
MASH on biopsy: NAS 24 (with 21 in . o
each component) MAESTRO-NASH = E Resmetirom 100 mg _
Fibrosis stage F1B, F2, or F3 :'f& Resmetirom 80 mg _
=8% hepatic fat by MRI-PDFF J A 4
” A hid A A ',;‘ r f
. ﬂﬁ?&?ﬂm Screening  pi W16 w24 wsz Month 54
¢ LDL-C/Biomarkers PrimE:- "";rﬁzk . 54 Month Qutcome
A VCTE/CAP fyEnen

Primary Endpoint

NASH resolution (ballooning score=0,

Dg:;sg:#:v inflammation score=0/1, & 22-point
reduction in NAS) with no worsening of
AT WEEK 52

fibrosis




% response

Dual Primary Endpoints - 52-week Sub-Part H

NASH resolution & NAS 2 2 points

improvements with no worsening of fibrosis

10%

Placebo
n=318

30%
26% p<0.0001

p<D.0001

Resmetirom Resmetirom
80 mg 100 mg
n=316 n=321

% response

Improvement in liver fibrosis = 1 stage
& No Worsening of MASH

26%
24%
p<0.0001
p=0.0002
10%

Placebo
n=318

Resmetirom Resmetirom
80 mg 100 mg
n=316 n=321

Harrison, NEIM 2024



Secondary Endpoints - Lipids

Key Secondary
Endpoint
Triglycerides, mg/dL Lp(a), nmol/L
LDL-C ApoB (BL>150) (>10)
5 - Week 24 Week 52 Week 24 Week 52 Week 24 Week 52 Week 24 Week 52
0 1] 1
u T T L T T
-1
g -5 -3 -3
3 -5
i -10
K=}
E -15 4
\E -20 - =17 -16
1
B -20
5 -25 22 .23 ~22 -23
=3
R 301 -28
-30
-35 4 =
.40 G 37
" Placebo M Resmetirom 80 mg M Resmetirom 100 mg

Harrison, NEJM 2024



Changes in hepatic steatosis measured by PDFF and

CAP
MRI-PDFF Fibroscan CAP
Week 16 Week 52 Week 52
U -5
i En 104 o
£ .10 4 =
0 @ -10 A
8 -20 - ﬁ
E = -
§ 30 | g 20 396 | -41.3
© .40 - §:-30
P o
O -50 4 :
e 5 -40
J -
60 -50 -

Harrison, NEIM 2024



PDFF as a Marker of Resmetirom Biopsy Response

* PDFF reduction in resmetirom treated patients was
highly associated with both NASH Resolution (NR) and
Fibrosis Improvement (FI)

* Placebo patients with PDFF reduction of 30% or higher
did not associate with improvement in fibrosis

% Biopsy Response

* A=30% PDFF response was observed in 96% and 88% of
resmetirom 100 mg responders for NASH resolution and
Fibrosis improvement.

-100 -90 -80 -70 60 50 -40 -30 -20 10 O
%Change from baseline PDFF at Week 52

= Fibrosis Improvement = NASH Resolution

Harrison et al. NEIM 2024



Safety Overview

Resmetirom 80mg Resmetirom 100mg Placebo
{(n=322) (n=323) (n=321)

=1TEAEs 296 (91.9) 296 (91.6) 269 (92.2)
Grade 1 (mild) 71 (22.0) 65 (20.1) 77 (24.0)
Grade 2 (moderate) 180 (55.9) 183 (56.7) 167 (52.0)
= Grade 3 (severe) 45 (14.0) 48 (14.9) 52 (16.2)
=1 drug-related TEAEs 122 (37.9) 134 (41.5) 86 (26.8)

21 serious TEAEs 38 (11.8) 41 (12.7) 39(12.1)
=1 drug-related serious TEAEs 2 (0.8) o 1(0.3)

TEAEs leading to study discontinuation (in 52

Weeks) 6(1.9) 22 (6.8) 8 (2.5)

Fatal TEAE 1(0.3) 1(0.3) 1(0.3)

3-pt MACE* (adjudicated) 1(0.3) 1(0.3) 1(0.3)

Other cardiovascular events (adjudicated) 0 1(0.3) 3(0.9)

Study discontinuations in the 100 mg arm were increased relative to placebo only during the first 12 weeks and were
similar in all treatment groups for the remaining period of the first 52 weeks; after 52 weeks, placebo discontinuations
were higher than drug treatment arms

Most AE discontinuations in the 100 mg arm were Gl-related

No DILI events (adjudicated)



GLP-1 Receptor Agonist
Etude Phase lll Semaglutide



Glucagon Like Peptide-1 (GLP1) Receptor agonists

_ _ Mechanisms of action
Mechanisms of action

Minsulin secretion in hyperglycemic states,
J' Glucagon secretion in hyperglycemic or euglycemic states,
J gastric emptying
J Appetite

J body weight.

Acinar cells ()"

e

A Pancreas protein & enzyme biosynthesis

’ sms 4 Food intake

o } Body weight

A Pancreatic enzyme secretion

Glucagon

X
Secretion
GLP-1 '%
Rt p-Cell @B "

9 4 insulin Secretion

B Ansulin Biosynthesis
W ,‘ B~  VApoptosis

Drucker, Cell Metabolism, 2018



Etude Essence
Essai Phase 3 du Semaglutide dans la MASH

Histological evidence of MASH
NAS 24
Histological evidence of fibrosis stage 2 or 3

Score 21 for steatosis, lobular inflammation and
hepatocyte ballooning

Biopsy at $72

16-week dose escalation’

025 | 05 1.0
mg mg mg

Semaglutide 2.4 mg OW + standard of care*

Sanyal, NEJM, 2025



A Resolution of Steatohepatitis with No Worsening of

Essai Phase 3 du Semaglutide dans la MASH
Critere principal de jugement

Liver Fibrosis

Percentage of Patients

lDD}

T
B0
50+
40-
30—
20
10—

ﬁ_

Estimated difference,
28.7 (B5% O, 21.1-3632)

P00l
I I
629
343
Semaglutide, 2.4 mg Placebo
(N=534) (N=

B Reduction in Liver Fibrosis with No Worsening of
Steatohepatitis

)
70-
60—
50—
40—
30—

20+
1o

Percertage of Patients

D,_

Estimated difference,
14.4 (959%CL 75 21.3)
P 001
| |
368

114

Semaglutide, 2.4 mg Placebo
(N=534) (N=266)

Sanyal, NEJM, 2025



Proportion of participants (%)

Essai Phase 3 du Semaglutide dans la MASH
Criteres secondaires de jugement

improvement in
SF-36 bodily pain

Resolution of steatohepatitis with c . d iah
improvement in liver fibrosis hange in body weight

ETD: -8.5 %-points

ETD: 1.3 units
) : 0. 5 i i
100 0 - : : — 1.0 - 1
X X
o= =
o0 £ 25 £ = B8
2 & 8 05 -
© o Q "
60 EDP: 16.6 %-points K] 5 o £
95% ClI: 10.2 to 22.9; P<0.0001 e 8 g 031
) | | = S o
40 g -7.5 4 e 2 0.0
c .8 e
©
20 - RS  10.5 3 0%
: § o 2-.05 -
-12.5 - 0.8 - Sanyal, NEIM, 2025

B semaglutide 2.4 mg (n=534) Placebo (n=266)



Essai Phase 3 du Semaglutide dans la MASH
Evolution biologie hépatique

ALT

AST

ALT in serum (U/L)

ETR: 0.6
95% CI: 0.6 to 0.7; P<0.0001

40 4

30

0 12 24 36 48 72

Time since randomization (weeks)

Number of participants

Semaglutide 2.4

dmg 534 B 51 509 502 493
Placebo 266 258 256 252 246 236

AST in serum (U/L)

ETR: 0.7
95% ClI: 0.6 to 0.7; P<0.0001

0 12 24 36 48 72

Time since randomization (weeks)

Number of participants

Semaglutide 24mg 534 516 508 50 500 490
Placebo 266 257 257 25 246 236
Placebo

- Semaglutide 2.4 mg

GGT

TT in serum (U/L)

GG

ETR: 0.6
95% ClI: 0.6 to 0.7; P<0.0001

2]
]
L

W
o
1

40 1

0 12 24 36 48 72

Time since randomization (weeks)

Number of participants

Semaglutide 24 mg 534 520 512 510 503
58 2

Placebo 266 258

Sanyal, NEJM, 2025



Essai Phase 3 du Semaglutide dans la MASH
Changes in cardiometabolic risk parametters

Measure

Absolute change
Systolic blood pressure, mmHg
Diastolic blood pressure, mmHg
HbA,., % [without T2D]
HbA ., % [with T2D]

Relative change
hsCRP, mg/L
Total cholesterol, mg/dL
Triglycerides, mg/dL
LDL cholesterol, mg/dL
HDL cholesterol, mg/dL

Semaglutide
2.4 mg
(N=534)

-5.39
-1.90
-0.42
-1.08

0.46
0.94
0.83
0.94
1.03

Placebo

(N=266)

-1.39
0.24
0.1

-0.00

0.80
0.97
1.00
0.96
0.98

Difference between
semaglutide and
placebo at week 72
(95% Cl)

P value

-4.00 (-5.93 to -2.07)
-2.14 (-3.43 to -0.85)
-0.53 (-0.61 to -0.44)
-1.08 (-1.27 to -0.89)

0.58 (0.50 to 0.66)
0.97 (0.94 to 1.00)
0.83 (0.79 to 0.88)
0.98 (0.94 to 1.02)
1.05 (1.02 to 1.07)

<0.001
0.001

<0.001

<0.001

<0.001
0.04

<0.001
0.37

<0.001

Sanyal, NEJM, 2025



Essai Phase 3 du Semaglutide dans la MASH

Safety analysis
Semaglutide 2.4 mg
(N=800)
All AEs 690 (86.3)
Fatal AEs 3(0.4)
Serious AEs 107 (13.4)
AEs leading to trial discontinuation 21 (2.6)
AEs affecting 210% of participants
Nausea 290 (36.3)
Diarrhea 215 (26.9)
Constipation 178 (22.3)
Vomiting 149 (18.6)
COVID-19 134 (16.8)
Decreased appetite 112 (14.0)

315 (79.7)

6 (1.5)
53 (13.4)
13 (3.3)

52 (13.2)
48 (12.2)
33 (8.4)
22 (5.6)
74 (18.7)
11 (2.8)

Sanyal, NEJM, 2025



ESSENCE: Semaglutide 2.4 mg in patients with MASH F2-F3 =i

Part 2 (full trial): 1200 participants 16-week dose escalation’

Histological evidence of MASH 025 | 05 L0
mg mg mg
NAS z4

Semaglutide 2.4 mg OW + standard of care®

* Histological evidence of fibrosis stage 2 or 3

Score 21 for steatosis, lobular inflammation and
hepatocyte ballooning

Part 2
Event-driven (240 weeks)

End of treatment

Randomisation (2:1)

Part 2: Key endpoints

= Cirrhosis-free survival, corresponding to not experiencing one of the following liver-related clinical events:
» Histological progression to cirrhosis « Liver transplant
« All-cause mortality

« Liver-induced MELD score 215

« Hepatic decompensation events®

® Supportive secondary endpoint:

« Time to first major adverse cardiovascular event (composite)**




MOLECULES EN PHASE II
(PHASE Ill en cours Agonistes FGF 21)



Dual glucose-dependent insulinotropic polypeptide (GIP)-GLP-1 receptor
agonist : What benefit?

Mechanisms of action of Glucose-dependent insulinotropic polypeptide:

the main incretin hormone in healthy persons
Act centrally to potentiate a GLP-1-induced reduction in food intake

Unlike GLP-1, GIP is glucagonotropic in a glucose-dependent manner
Under hyperglycemic conditions

M release of insulin thereby lowering glucagon level

Under euglycemic or hypoglycemic conditions
™ glucagon levels

Tirzepatide, a once- weekly glucose-dependent insulinotropic polypeptide (GIP)

and GLP-1 receptor agonist



Tirzepatide for MASH with Liver Fibrosis
SINERGY phase 2b trial

A Resolution of MASH and No Worsening of Fibrosis
Risk difference,
34 (95% Cl, 17-50)
P<0.001

Risk difference,
46 (95% Cl, 29-62)
P<0.001

1

100+ Risk difference,
53 (95% Cl, 37-69)
0 P<0.001
1
80

62
70_ 56

604
50 T
40+
304
20 10

Percentage of Participants

Tirzepatide, Tirzepatide, Tirzepatide, Placebo
5mg 10 mg 15 mg (N=48)
(N=47) (N=47) (N=48)

0

Figure 1. Primary and Key Secondary End Points.

B Decrease of =1 Fibrosis Stage and No Worsening of MASH

Risk difference,
25 (95% Cl, 5-46)

Risk difference,
22 (95% Cl, 1-42)

100+ Risk difference,
904 21 (95% ClI, 1-42)
80 o

ng EF 51 51
50+
40 30
30+
20
10

Percentage of Participants

Tirzepatide, Tirzepatide, Tirzepatide, Placebo
5 mg 10 mg 15mg (N=43)
(N=47) (N=47) (N=48)

Loomba, NEIM 2024




Tirzepatide for MASH with Liver Fibrosis
SINERGY phase 2b trial

Tirzepatide, 5 mg (N=47) % Tirzepatide, 10 mg (N=47) -4~ Tirzepatide, 15 mg (N=48) -1} Placebo (N=48)

A Alanine Aminotransferase

70
GS] Mean value at baseline, 53.9 U/liter

60
551; ‘ |
T 50 %] _p-w -4 g
é O.L\\%, I T S P m- ‘ .
a 45-2! N, :r .
TR .
S 404 W
N & ‘!
> 354 T8 =
= 1 |
g 304 + ;
= % :oy
_ : ¢
20 IR
15;9
0 LI T T T T f’l T 1 R e
ol14 8 12 16 20 26 40 52 TRESFU

Weeks since Randomization

Alanine Aminotransferase — U/liter
Placebo 51.7 5009 47.2
Tirzepatide, 5 mg 22.8 26.1 23.8
Tirzepatide, 10 mg ~ 23.0 23.7 25.4
Tirzepatide, 15 mg 21.7 23.4 23.0

B Aspartate Aminotransferase

70+
65 Mean value at baseline, 53.9 U/liter
60+
55
=
8 504 ‘
E 1 ,
o 45477
T Ry-ss ] e | I = ¥
S 40~‘T\.‘ = L | | =
[ ¥F A 4
> 354 \EL\T 3,
o 30 T ROT I
s \"-@_, - _ = & T
254 - ib‘“":—ﬁu. 1 p ¢ v
20- * I % & I
154
4
0 !- T T T I 21 T I =¥ T
Ool14 B8 12 16 20 26 40 52 TRESFU
Weeks since Randomization
Aspartate Aminotransferase — U/liter
Placebo 43.4 439 404

Tirzepatide, 5 mg 23.7 26.4 231
Tirzepatide, 10 mg 235 239 246
Tirzepatide, 15 mg 231 241 229

Loomba, NEIM 2024




MASLD et Syndrome meétabolique

Maladie systémique et risques extra-hépatiques



Semaglutide : | évenements cardiovasculaires
Etude chez patients avec ATCD cardiovasculaire sans DNID

o

g —

b

- |
Yy 5 ¥ ¥ . ¥ ¥ x e e ,."

-3 |

Mean (SD) baseline weight, kg:
—=&— Semaglutide; 96.5 (17.5)
—=— Placebo: 96.8 (17.8)

_8 |
- Tp—a

Body weight percentage (%),
change from baseline
1
1

|
-
(=1

=3 T o I T T T T T T T T T T T T T T T
04 12 2026 a9 52 65 7a 91 104 117 130 143 156 169 182 195 208 221

Weeks since randomization

Semaglutide, N 8803 7647 7493 6600 7290 6447 7282 6,460 7474 5991 5898 4,685 5,085 3650 2954 1,737 921 157
Placebo, N BB01 7715 7,516 6,704 7,269 6,340 7272 6,392 7378 5871 5879 4,583 5014 3560 2,890 1698 B9& 152

Lincoff, NEJM 2023

A Primary Cardiovascular Composite End Point

Hazard ratio, 0.80 [95% Cl, 0.72-0.90)
P0.001 for superiority

Placebs "

i .Semaglurjde

100 104
90
— A
P
ﬁ 704 B4
GO
R
£ sp4
£ 4 2
E 10
E 1 o
g - 0
10
O
0 6
Mo. at Risk
Placebo ERD1 8652

Semaglutide 2803 B&95

|
12 18 4 10 k{3 437 48
Months since Randomization

487 B326 El64 7101 5660 4015 1672
501 B427 B254 T2IY 5777 4126 1734



Effect of Semaglutide on Patients with Type 2 Diabetes and CKD*

Change in body weight (kg) Major kidney disease events (%)
(kidney failure [dialysis, transplantation, eGFR <15 ml/min/1.73 m2]
>50% eGFR reduction, or death from kidney or CVD causes)

B Body weight A First Major Kidney Disease Event
100, 13 Hazard ratio, 0.76 (35% CI, 0.66-0.28)
7 ETD k 104 (95% CI}= —4.10 kg {-4.56: -3.65) 7 is RERERR
at wee =—d.1 —4.56; -3.
o £ B0+ Placebo
& 20
_ g+ 70 15 _
g E & 10 ~ " Semaglutide
L1
z s S0 =
: - "L . T T - F I .1
z 8 40 0 & 12 18 24 30 36 42 48
2 § 30
é 204
10+
T A : ! s o T T T T T T T T
2 = o 1 o 0 6 12 1 24 30 36 47 48
—Semallmg 1765 163 1596 1502 980 2
o S G e e o Months since Randomization
Time since randomisation (weeks) No. at Risk
Placebo 1766 1736 1682 1605 1516 1408 1048 660 354

Semaglutide 1767 1738 1693 1e40 1572 1489 1131 742 392

*eGFR 50-75 ml/min/1.73m2 + UalbCr >300 or eGFR 25 to <50 + Ualb/Cr Pekovic, NEJM 2024



COMPARAISON Head to Head
Dual GIP-GLP-1 Receptor Agonist vs GLP-1 Receptor Agonist



Tirzepatide 10 - 15 mg vs Semaglutide 1,7 - 2,4 mg : Weight Loss

A Change in Body Weight

Percent Change

0-

5]

-10-

-15-

-20-

-25

-13.7
-20.2
Tirzepatide Semaglutide

B Weight Reductions

M Tirzepatide Semaglutide

100
I
S  80-
a
R
5 60
5
& 40—
8
,
9
5 204
o

0

605 A6
2?3 -
ilBl

10% 15% 0% 25%
Target Reduction in Body Weight

Aronne LJ, NEJM 2025




Tirzepatide 10 - 15 mg vs Semaglutide 1,7 - 2,4 mg : Weight Loss

C Change in Waist Circumference

A Change in Body Weight O -~ - DeEmERE -~ —-—------~"msoom - - ==~
0 --_.______Overall meanbaseline weight=113.2kg
-4 =i
&
s -84 T
2 E 104
— -12+ Semaglutide o)
= , -T]
§ i : +-15.4 = ]:
& -16 ® 154
. Tirzepatide 6 -13.0
-204 T
1 -21.6
-24 T T T T T 7T T T T T -204 -18.4
0 4 8 12 16 20 24 36 48 52 60 72 '
Weeks since Randomization
-25
Tirzepatide Semaglutide

Aronne LJ, NEJM 2025



Tirzepatide 5 - 10 - 15 mg vs Semaglutide 1,7 - 2,4 mg : Diabete type I

Change in Glycated Hemoglobin Levels from Baseline Patients Who Met Glycated Hemoglobin Targets
ETD -0.15 (-0.28 to -0.03), P=0.02
r ( 0 ) : P<0.05
ETD -0.39 (-0.51 to -0.26), P<0.001 PO 0' .
ETD -0.45 (-0.57 to -0.32), P<0.001 100— m
0.0 ---panr -~ Baad -~ hEms —- waas -~ T70.-0 36 86
82

w 80+

€ -05 Y P<0.001
g. g 1

o P<0.001

& 10 109 5 & 604 —
T £ “n

g E = 46
3 -5 164 & E 404 l

@ = a.

%: 2.0 1.86 209

o 201 o ' 204

2.5 224230 L27.3
PORPCR R
AN D }@ <7.0 <6.5 <5.7
2 e &
> R R o ;
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& 2 (2 &
AN ,({.(" &Qo’ e@é\

Frias JP, NEJM 2021



Place de la chirurgie bariatrique chez
les patients ayant NAFLD au stade de
Cirrhose

Recommendations

¢ |n adults with non-cirrhotic MASLD who have an approved
indication, bariatric surgery should be considered, because
it can induce long-term beneficial effects on the liver and is
associated with remission of type 2 diabetes and
improvement of cardiometabolic risk factors (LoE 3, strong
recommendation, strong consensus).

e |n adults with MASLD-related compensated advanced
chronic liver disease/compensated cirrhosis who have an
approved indication, bariatric surgery can be considered
but careful evaluation (indication, type of surgery, presence
of clinically significant portal hypertension) by a multidisci-
plinary team with experience in bariatric surgery in this
particular population is required (LoE 4, weak recom-
mendation, strong consensus).



Semaglutide 2.4 mg in patient with MASLD cirrhosis
Essai Phase 2

Histological changes: (A) liver fibrosis and Changes in metabolic body weight (A) and HbAlc (B)
(B) resolution of MASH
A B
A B 105 85+ 7o
2 100 - T 2o L
5 OR0-28 Il OR1.97 i _ i, %-f”' I 4 |
|5 (95% C10-06-1-24) {95% C10-56-7-91) s . 754
= . =0} é h o = E 55
8 604 'LOB?| T ,&l g |f Ty  ED-875(e5%0-1241t0-500] 5 70 FTD-1.63 (95% C1-2:20 to-1.06)"
= § 30 = pe0-0001 B és pe0-0001 [F50
é 40 7 (29%} il 16 (34%) 2 = w5y H.x‘“—-x e —'i 45
8 20+ 5w Y 5 (21%) s 604 — I
] \ : -#— Semaglutide 2.4 mg
- 0 T ] T O/rl i | T 1 O,f’l T T T /]I/o
Semaglutide Placebo Semaglutide Placebo g T_u _ mz’*_ S 48 o T"I :: I 48
ime since randomisation (weeks) ime since randomisation
2-4 mg group group 2-4 mg group group I—T - 5 ' g i o s i ”
" Placebn 24 3 n 7 18 18 18 18

Loomba, The Lancet 2023
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Bariatric Surgery Long-term Evolution

Primary outcome, p<0.0001

100%
Persistent NASH and/or
80% fibrosis worsening
B NASH resolution without
60% 85,4% fibrosis worsening
40%0
20%
15,6%
0%

Baseline 5-years after surgery
Lassailly G, Gastroenterology 2020



Bariatric Surgery Long-term Evolution
Advanced fibrosis is associated with lower response

Resolution of fibrosis at 5 years

Percentage (%)
N o) o)
) o o

N
o

o

F1-F2 F3-F4

Baseline fibrosis

Lassily G, Gastroenterology 2020
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60%

Chirurgie bariatrique et bénéfice de survie

Resolution of Metabolic Dysfunction-associated

Steatohepatitis With No Worsening of Fibrosis After Clinical Gastroenterology and Hepatology 2025;23:1567-1576
Bariatric Surgery Improves 15-year Survival:

A Prospective Cohort Study

Guillaume Lassa:lly, " Robert Ca:a.zzo * Armelle Goemans

Mikael Chetboun. " Viviane Gnemmi,” Jullen Labreuche,” Gregory Baud,”

Helene Verkindt,™* Camille Marcmlak ' Naima Oukhouya -Daoud,™

Line-Carolle Ntandja Wandiji, ' Massih ngarhan Emmanuelle Leteurtre,”

Violeta Raverdy,™ Seba_stlen Dharancy, * Alexandre Louvet, - Frangons F’attciu"""1
and Philippe Mathurin'=

15-year survival according to baseline Fibrosis

15-year survival according to baseline MASH
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—_—
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0%
.3/ oCl; 77.1 .
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70% -
Log rank p value <0.001 %o Log rank p value <0.001

60% |
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_ i Is =
50% - Yes 50% Fibrosis 2 F2
40% > years
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Chirurgie bariatrique et bénéfice de survie

Resolution of Metabolic Dysfunction-associated
Steatohepatitis With No Worsening of Fibrosis After Clinical Gastroenterology and Hepatology 2025;23:1567-1576

Bariatric Surgery Improves 15-year Survival:
A Prospective Cohort Study

Guillaume Lassallly " Robert Cala.zzo * Armelle Goemans

Mikael Chetboun. * Viviane Gnemm|. dullerl Labreuche,” Gregory Baud,”
Helene Verkindt,™* Camille Marcmlak ' Naima Oukhouya -Daoud,”

Line-Carolle Ntandja—Wandu 2 Massih ngarhan Emmanuelle Leteurtre,” )
Violeta Raverdy,” * Sébastien Dharancy, " Alexandre Louvet, ’ Frangois Pattou, ™
and Philippe Mathurin'*

15-year survival according to resolution of MASH with no worsening of fibrosis at 1 year of surgery 15-year survival according to fibrosis progression at 1 year of surgery
100% -
o0 “= 92.9% (95% Cl: 90.395.4) T T T~ 94.9% (95% Cl: 92.7:97.1)
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[ — 14
R L—
80% 1 1 ._
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%
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No MASHs. persistant MASH; p < 0.001 . — 50% Improvement of fibrosis vs. F2-F4 ; p =0.02 Fibrosis at 1 year
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Survival Benefit of Bariatric Surgery and Cirrhosis

523 Adults with obesity and biopsy-
proven cirrhosis potentially eligible

355  Met exclusion criteria®
176 MELD-Na > 10
161 Child-Pugh class B or C
89 Evidence suggesting liver disease other than MASH
89 Bilirubin = 2 mg dl™
85 Alkaline phosphatase > 200 U |
79 Albumin<3gdl?
74 Creatinine 2 1.3 mg dl”
73 Ascites
69 AST>2001UL"
65 Platelet count < 100,000 pl™
52 ALT>2001U ("

39 Bleeding esophageal varices

37 INR21.7

22 Encephalopathy

19 Organ transplantation or listed for transplant
17 Sodium <130 mmol L'

7 Dialysis

3 Total parenteral nutrition

2 HIV

2 Cardiac ejection fraction < 20%

2 Underwent uncommon bariatric procedures

168 Adults with obesity and compensated
biopsy-proven MASH-related cirrhosis

|62 Underwent metabolic surgery |——+ 106 Nonsurgical control patients

Aminian A, Nat Med 2025



Survival Benefit of Bariatric Surgery and Cirrhosis

Outcome variable Total cohort Metabolic Nonsurgical
(n=168) surgery (1=62) controls (n=106)
n Median n Median n Median
(range) (range) (range)
time time time
interval interval interval
(years) (years) (years)
Composite MALO 52 57 10 5.7 42 5.6
(primary endpoint) (0.7-17.2) (0.7-16.6) (0.8-17.2)
Encephalopathy? 27 66 3 8.7 24 6.5
(1.3-15.3) (6112.7) (1.3-15.3)
Ascites” 24 56 3 59 21 5.1
(0.8-17.2) (5.3-8.7) (0.8-17.2)
Variceal bleeding 6 6.6 0 - 6 6.6
(2.8-15.8) (2.8-15.8)
HCC 8 6.7 2 37109° 6 6.7
(1.8-12.6) (1.8-12.6)
Liver transplant 9 8.4 1 8.2° 8 8.5
(1.9-12.9) (1.9-12.9)
All-cause mortality 32 74 6 5.2 26 8.0
(0.7-16.6) (0.7-16.6) (1.9-16.1)
Decompensation 37 6.2 4 73 33 B
(secondary (0.8-17.2) (5.3-12.7)° (0.8-17.2)
endpoint)®

Aminian A, Nat Med 2025



Survival Benefit of Bariatric Surgery and Cirrhosis

a MALO

Cumulative incidence (%)

Number at risk

Nonsurgical controls 106

— Metabolic surgery

60

50
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10

b Progression from compensated to
decompensated cirrhosis

1 adi 60 -
Adjusted HR, 0.28 (95% Cl, 0.12-0.64) Adjusted HR, 0.20 (95% Cl, 0.06-0.68)
P=0.003 P-JOO1 , 0. o Cl, O. .
b g 50 -
8
4 c 40 ~
[}
o
O
7] £ 30+
o
=
=
7] £ 20
>
= J
S :
T O 10+ '
T T T T 1 O e : T ! ‘ . ‘
0 3 6 9 12 15 0 3 6 9 12 15
Time since index date (years) Number at risk Time since index date (years)
92 66 42 23 13 Nonsurgical controls 106 93 67 43 24 14
62 61 46 31 17 7  — Metabolic surgery g2 61 46 31 18 7

Aminian A, Nat Med 2025



Survival Benefit of Bariatric Surgery and Cirrhosis

€ Percentage change in body weight for all patients

Weight change (%) (95% ClI)

5 1

51

-10 -
-15
-20 -
-25 |
-30

0 E

Nonsurgical controls
— Metabolic surgery

Mean between-group difference at 15 years from I
baseline, 16.8% (95% ClI, 13.9-19.7%), P < 0.001
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T T T T 1
3 6 9 12 15
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Aminian A, Nat Med 2025

d Absolute change in HbAlc in

HbA1C change (%) (95% Cl)

patients with diabetes
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Nonsurgical controls
— Metabolic surgery

o I

-0.5 -
-1.0
-1.5
-2.0
-2.5

Mean between-group difference at 10 years from
baseline, 0.7% (95% Cl, 0.1-1.3%), P = 0.015
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Conclusions

'approche diagnostique pour les patients MAFLD est mieux codifiée

* Parmi les criteres métaboliques, le diabete a une influence pronostique majeur
dans la progression de la fibrose et le développement du CHC

 Le concept de MetALD ne résistera pas a 'approche basée sur les évidences
scientifiques

e Lutilisation des méthodes diagnostiques non invasives de la fibrose sera
indispensable tant pour le suivi que pour la sélection des patients candidats a
un traitement moléculaire ou une chriurgie bariatrique


https://www.univadis.fr/viewarticle/lema-recommande-rezdiffra-traitement-fibrose-h%C3%A9patique-2025a1000hf0

Conclusions

* Nous sommes proches de l'utilisation thérapeutique des molécules dans la
MASH
» LAgence européenne des médicaments (EMA) a recommandé
I'autorisation de mise sur le marché (AMM) conditionnelle du Rezdiffra
(resmetirom)
» Analyse de 'EMA du Semaglutide est en cours

* La plupart des molécules en phase Il sont actuellement évalués dans le cadre
d’étude de phase Il


https://www.univadis.fr/viewarticle/lema-recommande-rezdiffra-traitement-fibrose-h%C3%A9patique-2025a1000hf0

Conclusions

La mise sur le marché définitive est conditionnée par la démonstration de
données sur les criteres robustes tels qu!

» Incidence cirrhose

» MELD>15

» Décompensation

» Transplantation

» Mortalité (globale et hépatique)

Les stratégies combinant les voies ciblant les |ésions inflammatoires
(Resmerirom et FGF21) et autres voies GLP-1 sont des pistes d’intérét

La chirurgie bariatrique aura une place importante dans I'algorithme
thérapeutique des patients ayant une cirrhose ou un profil métabolique sévere
avec une progression rapide de la cirrhose


https://www.univadis.fr/viewarticle/lema-recommande-rezdiffra-traitement-fibrose-h%C3%A9patique-2025a1000hf0
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