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Quelle est I’histoire naturelle de la stéatose
dysmétabolique (=NAFLD) ?

Foie normal Stéatose NASH / Fibrose avancée

simple fibrose / cirrhose

Complications

’ Carcinome_ (encéphalopathie, ascite,
hépatocellulaire HTP) et mortalité
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Nouvelle nomenclature: MAFLD
Metabolic associated fatty liver disease

Hepatic steatosis in adults
(detected either by imaging techniques, blood biomarkers/scores or by liver histology)

Overweight or obesity Lean/normal weight
(defined as BMI 225 kg/m? in (defined as BMI <25 kg/m? in Caucasians
Caucasians or BMI 223 kg/m? in Asians) or BMI <23 kg/m? in Asians)

If presence of gt least two metabolic risk abnormalities:

« Waist circumference 2102/88 cm in Caucasian men and women (or 280/80 cm in Asian men
and women)

+ Blood pressure 2130/85 mmHg or specific drug treatment
+ Plasma triglycerides 2150 mg/dl (=1.70 mmol/L) or specific drug treatment

« Plasma HDL-cholesterol <40 mg/dl (<1.0 mmol/L) for men and <50 mg/dl (<1.3 mmol/L) for
women or specific drug treatment

+ Prediabetes (i.e., fasting glucose levels 100 to 125 mg/dl [5.6 to 6.9 mmol/L], or 2-hour post-load
glucose levels 140 to 199 mg/dl [7.8 to 11.0 mmol] or HbA1c 5.7% to 6.4% [39 to 47 mmol/mol])

+ Homeostasis model assessment of insulin resistance score 22.5

+ Plasma high-sensitivity C-reactive protein level >2 mg/L

" 4

MAFLD

(Metabolic dysfunction-associated fatty liver disease)

Fig. 1. Flowchart for the proposed “positive” diagnostic criteria for MAFLD.

Eslam et al, J Hepatology, 2020



Quels questions poser face a un patient avec une
suspicion de stéatose hépatique?

. ldentifier les patients a risque
. Anamnese et examens biologiques (étiologie et stade)

. Mesure de la fibrose hepatique a I'aide d’outils non-invasifs
(FIB-4 et/ou elastomeétrie)

. Prise en charge



Quels questions poser face a un patient avec une
suspicion de stéatose hépatique?

1. Identifier les patients a risque



Facteurs de risque métabolique

I Non-NAFLD
PLLTLTTVNT VLTV TVTT LTV TVNY

RIS TR i

Community (25% NAFLD) Obesity (80% NAFLD) Type 2 diabetes (65% NAFLD)

Francque et al. J Hep Rep 2021



Quels questions poser face a un patient avec une
suspicion de stéatose hépatique?

2. Anamnese et examens biologiques (étiologie et stade)

3. Mesure de la fibrose hépatique a I'aide d’outils non-invasifs
(FIB-4 et/ou elastomeétrie)



Exclure les co-facteurs et autres étiologies de
pathologie hépatique

Toujours ++ Au cas par cas

« Hepatite B, C Hémochromatose

* Alcool Auto-immune

Déficit en al-antitrypsine
Médics (MTX, amiodarone,
corticoides etc..)

Mais encore....

» Maladie de Wilson

« Maladie coeliaque

« Déficience LAL

« Hypobétalipoprotéinémie




Identifier les patients a risque

Foie normal Stéatose NASH / Fibrose avancée

simple fibrose / cirrhose

Complications

’ Carcinome_ (encéphalopathie, ascite,
hépatocellulaire HTP) et mortalité

\



NASH - le role pronostic de la fibrose
hépatique

All-cause and liver-related mortality in NAFLD
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Systematic review of 1,495 NAFLD patients with 17,452 patient years of follow-up.
No adjustment for confounders

Dulai et al, Hepatology, 2017



Comment identifier les sujets a risque de
maladie hépatique avancée ?

Parametres simples!

« Age

« ASAT

— (Calcul du score FIB-4
« ALAT

« Thrombocytes

Pour le calcul rechercher “FIB-4” sur votre moteur de recherche préfére



Comment identifier les sujets a risque de
maladie hépatique avancée ?

Parametres simples!

« Age

« ASAT

— (Calcul du score FIB-4 21.3
« ALAT

« Thrombocytes

Pour le calcul rechercher “FIB-4” sur votre moteur de recherche préfére



Comment identifier les sujets a risque de

maladie hépatique avancée ?

[ Patients at risk for chronic liver disease

1. Check for liver risk factors

Metabolic syndrome, alcohol, HBV, HCV, familial history
2. Test AST, ALT, GGT, ALP and platelet count

¥

Viral hepatitis/other causes

of chronic liverdiseases

[/
|
|
|
|
|
|
|
|
I ( Metabolic co-factors and/or alcohol only? ]
|
|
|
|
|
|
|
|
|
|

or
clinical signs of advanced liver
Calculate FIB4* disease /cirrhosis
(Age, AST, ALT, platelet) |
<1.30 21.30 | ) .
Low risk ( }Inhrmediato-mgh risk ! Liver clinic
-
No need for referral < kPa Liver stifiness Referral to
Lifestyle modifications = — — — — — — - by transient liver specialist
Low risk

Re-test in 1-3 years

elastography”

I 28 kPa Intermediate-High risk

i

Patented serum tests**
Not available

Patented serum tests**
Available = combine

Discordance | Concordance
Consider F3-F4
liver biopsy highly likely

EASL, J Hep, 2021



FIB4 is associated with HCC development

« Retrospective cohort of 30,000

0.5+ —— FIB-4 <1.3 (n = 17,967)
NAFLD patients in Germany g - FEA .8 (p=i2en) o
« FIB-4 21.3 was a strong predictor of é §0.3- S
HCC in 10y follow-up ( HR 12.85: S Goz
95% Gl 3.58-46.16; p <0.001) £ o
« FIB-4 was not associated with non- 0'0'0 =2 2 4 2 & 2 & &

Years since index date

liver cancer

Loosen et al, J Hep 2022 (letter)



Quels questions poser face a un patient avec une
suspicion de stéatose hépatique?

4. Prise en charge



Approche multidisciplinaire de la prise en charge de
la NASH

Primary Care Provider/

Endocrinology

Initial risk stratification with FIB-4 +/- secondary testing

+ Management of metabolic comorbidities with preferential
use of medications with potential NAFLD benefit

+ Assessment of other endocrine drivers if indicated
Cardiology/Advanced * Hisstyle changes

Weight Management
Lipid Management

Medical/Interventional

Gastroenterology/ ! NAI_:LD W Nutrition/
Hepatology Patient M Lifestyle Intervention

Comprehensive liver risk stratification -

+ Assessment of dietary habits

* Liver-directed therapies T * Development of dietary
« Identification of additional comorbidities : plan/goals

» Management of advanced fibrosis b * Identification of barriers
- Clinical trial opportunities as available : * Referral for behavioral

intervention if needed

* Prescriptive follow up
and management plan

Heélth
Psychology

Rinella et al, AASLD, 2023



Reversibility of NASH and fibrosis

 p<.001  p<.001

100% - ' F4
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- FO
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Baseline 1year 5 vyears

Bariatric surgery in 180 obese subjects with biopsy-proven NASH
Lassailly et al, Gastro 2020



Résumé des mesures hygiéno-diététiques pour
les patients

[ Overweight/obesity NAFLD]

Weight
reduction

* The more severe the liver disease is, the higher the goals
are in terms of weight loss

« Healthy diet with caloric restriction tailored for
your preferences

( Non-obesity NAFLD

* 3-5% reduction of weight even within the normal BMI range
(especially if recent weight gain occurred or if abdominal
obesity is present)

((Litestyle advice for ALL patients with NAFLD |

Recommended foods

Recommended activity

Non-recommended foods/
Minimize consumption

Mediterranean diet

@%
@%@E@E@

Nuts/
Seeds/
Legumes

&
X

% Ultra-processed
food

.

= =
: g Saturated fats
& and cholesterol

Processed meat

\é s

Olive oil High fat/

sugared
dairy products

Whole '33 Fruits .
ricgri?wl?iier . vegetables « Mental well being management < }f\

L f
. e « Aerobic exercise 23 days/week
Fish Walnuts (=150 min/week moderate intensity)
* Resistance exercise 22 days/week T — =
%%» - Reduce sedentary behaviour Sugar-sweetened Alcoholic
beverages beverages

( » Reduce added sugar (e.g. by reducing sweets, processed foods,
sugared dairy products, etc.)
* Avoid sugar-sweetened beverages
» Reduce saturated fat and cholesterol (e.g. by eating low fat meat
and low fat dairy products)

Increase n-3 fatty acids found in fish, and walnuts; utilize
olive oil over other oils more often

Minimize “fast food” and ultra-processed food
Home-cooked meals are preferable
Try to follow the Mediterranean dietary pattern

Francque et al, J Hep Rep, 2021



Mediterranean diet

Daily

Every
meal

[ Mediterranean diet pyramid ]

Potatoes <3 s

White meat 2 s
Fish/Seafood 22 s

Dairy 2 s
(preferably low fat)

Olives/Nuts/Seeds 1-2 s

Fruits 1-2 Vegetables 22 s
Variety of colours/textures
(Cooked/raw)

Regular physical activity
Adequate rest
Conviviality

Sweets <2 s

Red meat <2 s
Processed meat =1 s

Eggs 2-4 s
Legumes 22 s

Herbs/Spices/Garlic/Onions
(less added salt)

Variety of flavours

Qlive oil
Bread/Pasta/Rice/Couscous
Other cereals 1-2 s
(preferably whole grain)

Water and herbal
infusions

Biodiversity and seasonality
Traditional, local and
eco-friendly products

Culinary activities

s, servings

Francque et al, J Hep Rep, 2021



Efficacité mesures hygiéno-diététiques

52 weeks of lifestyle intervention

>
% Weight loss (WL) 5% 7% 10%
NASH-resolution 0% | 26% | 64% i 90%
FIBROSIS-regression 16% i 18% 16% E 45%
STEATOSIS improvement 35% |  65% ! 76% ! 100%

N=293 patients with biopsy-proven NASH.
52 weeks of lifestyle interventions (low-fat hypocaloric diet, walk 200 mins/week,
behavioral sessions every week). 2" liver biopsy at 52 weeks (n=261/293)

Vilar-Gomez et al, Gastroenterology, 2015
Romero-Gomez et al, J Hep, 2017



Efficacité mesures hygiéno-diététiques

52 weeks of lifestyle intervention

>
% Weight loss (WL) 5?% 7?% 10’I%
NASH-resolution 10% i 26% : 64% E 90%
FIBROSIS-regression 16% ; 18% E 16% E 45%
STEATOSIS improvement 35% E 65% E 76% E 100%
% Patients achieving WL = 70% : 12% : 9% : 10%

N=293 patients with biopsy-proven NASH.
52 weeks of lifestyle interventions (low-fat hypocaloric diet, walk 200 mins/week,
behavioral sessions every week). 2" liver biopsy at 52 weeks (n=261/293)

Vilar-Gomez et al, Gastroenterology, 2015
Romero-Gomez et al, J Hep, 2017



Low free sugar diet leads to reduced steatosis
in adolescent boys with NAFLD

E MRI proton density fat fraction Alanine aminotransferase

Low-Sugar Diet p< 0.001 Usual Diet Low-Sugar Diet p< 0.001 Usual Diet
70+ 500
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R 60- ;
c = 400+
2 ; =) :
S 50 e g 350+ ]
& c
£ 401 g 3007 e
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= 400000000 e 3 E
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Patients Patients

N=40 adolescent boys aged 11-16 years old with NAFLD (MRI-PDFF > 10% and ALT = 45)
RCT: Restricted free sugar <3% daily calories for 8 weeks vs control (regular diet)

MRI-proton-density fat fraction measurement

Schwimmer et al, JAMA, 2019



Physiopathologie et cibles thérapeutiques

potentielles

« Satiety mechanisms

* Food availability and desirability
* Exercise ability

« Extrahepatic energy disposal

Energy intake exceeds metabolic needs

Dietary carbohydrates Adipose tissue fat storage capacity stressed
* Fructose
= Glucose Adipose tissue inflammation, insulin resistance
« Sucrose

Increased circulating free fatty acids

Hepatic de novo

lipogenesis (DNL) ‘,‘
VLDL Triglyceride Free Fatty Acids M;f;',’;;f’;:?‘
Elevated serum Lipid droplets J Lipotoxic lipids
cholesterol and (steatosis) (e.g., diacylglycerols;

triglycerides lysophosphatidic acids;
ceramides, etc)

Increased v 4 4

CVD risk Oxidant stress  ER stress  Inflammasome activation

Additive effect *

of cholesterol ‘/_\‘

Inflammation Hepatocyte stress/death

Phenotype m Genomic DNA
of NASH

damage
Fibrogenesis ¥ e

Hepatocellular

irrhosi :
Bl carcinoma

Major modifying factors:

« Genetic polymorphisms

= Gut microbiome

* Environmental/social

* Dietary saturated fat vs PUFA

Rinella et al, AASLD, 2023



Landscape of therapeutic

trials in NAFLD
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Etudes de phase 3

Ongoing Phase 3
Investor enthusiasm _— .
High ;creertlhfail rate CI N |Ca| Tr|a |S

Histologic endpoints
Patient heterogeneity

Cotadutide Lanifibranor Semaglutide Resmetirom Obeticholic Acid
Dual RA GLP-1/GLC an-PPAR agonist ~ OLP-1RA - THR B agonist FXR-agonist

NS

Armachol (program suspended)

SCD-1 inhibitor

Manel Abdelmalek, EASL NAFLD summit 2022
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Obeticholic acid for the treatment of non-alcoholic
steatohepatitis: interim analysis from a multicentre,
randomised, placebo-controlled phase 3 trial

30.0%

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%

28.0%

11.0%

6.0%

Pruritus grade 2 or more

Placebo, n=311
= OCA 10mg, n=312
OCA 25mg, n=308

3.0%

1.0% 1.0%
E—

Gallstone-related AE

www.thelancet.com Published online December 5, 2019



Role of GLP-1 analogues in NASH

= . b i

[B’lAdipose tissue insulin resistance
¢
3§ Lipolysis
()} Leptin
1 Adiponectin

1 satiety _
:A} } Caloric intake v JBody weight

=
-

-
-

GLP-1RAs |————

L () T Insulin
"“f-‘f:f 1 Hepatic insulin resistance
(©) l.Daetarv_fats (B) % pe novo lipogenesis
¥ chylomicrons ¥ HEPATIC FAT DEPOSITION

Seghieri et al, Front Endocrino, 2018



Phase 2 trial of semaglutide (GLP-1 analogue) —

72 week results

320 NASH with BMI = 25kg/m?
28% F1,22% F2, 49% F3; =60% T2D

A Resolution of NASH with No Worsening of Liver Fibrosis
(primary end point)
Odds ratio, 3.36 (95% Cl, 1.29-8.86)
I |
Odds ratio, 2.71 (95% Cl, 1.06-7.56)

100+ T ]
90 Odds ratio, 6.87
(95% Cl, 2.60-17.63)
w807 P<0.001
2
3 704
& 60 59
s 50
& 40
£ 404 36
g *
E 304
204 17
104
0
Semaglutide, Semaglutide, Semaglutide, Placebo
0.1 mg 0.2 mg 0.4 mg (N=58)
(N=57) (N=59) (N=56)

B Improvement in Liver Fibrosis Stage with No Worsening of NASH
(confirmatory secondary end point)
Odds ratio, 1.96 (95% Cl, 0.86-4.51)
[ 1
Odds ratio, 1.00 (95% Cl, 0.43-2.32)
100+~ I 1
90 Odds ratio, 1.42
(95% Cl, 0.62—3.28)
w807 P-0.48
2
3 70+
& 60
e
= 49
504
% 43
5 407 32 3
= 304
&
204
104
0
Semaglutide, Semaglutide, Semaglutide, Placebo
0.1 mg 0.2 mg 0.4 mg (N=58)
(N=57) (N=59) (N=56)

-13% body weight in semaglutide 0.4mg group vs -0.6% in placebo at 72 weeks

Phase 3 ongoing

Newsome et al, NEJM, 2021



Phase 2 trial of semaglutide (GLP-1 analogue) —
72 week results

90.0% m Placebo, n=80
m Sema 0.1mg, n=80
80.0% 77.0%
m Sema 0.2mg, n=78
70.0% 68.0% Sema 0.4mg, n=81
64.0%
60.0%
50.0% 45.0%
40.0%
30.0%
19.0%
20.0% 5 o
13.0% 15.0% 15.0%
10%
10.0% 5.0% 4.0% 5.0% .
0.0% I =
Gl-related AE AE leading to tt discontinuation Serious AE

Newsome et al, NEJM, 2021



Phase 2 trial of semaglutide in cirrhosis—
48 week results

71 NASH with BMI > 27g/m?
BMI 35kg/m2, 75% T2D

Improv fib with ,
A proviib without B\ asH resolution
100~  Worsening NASH _

& - OR0-28 | OR1.97

€ (95% Cl 0-06-1-24) (95% Cl 0-56-7-91)

= B p=0-087 _ p=0-29

§- = | | I 1

o]

-,,5_. 40 7 (29%) 16 (34%)

& 50 | 5 (21%)

§' 5 (11%)

(a1

0 | | |

Semaglutide Placebo Semaglutide Placebo
2-4 mg group group 2-4 mg group group

-8.8% body weight in semaglutide 2.4mg group vs -0.1% in placebo at 48 weeks

Loomba et al, Lancet Gastro hep, 2023



Et apres ?
(études de phase 1-2 sélectionnées)

Récepteur des sels biliaires: Agonistes FXR de 2¢me
génération

Régulation métabolisme: analogues FGF21
Inhibition lipogénéese: FASN ou ACC1 inhibiteurs

Incretines — dual agonistes: GLP1-GIP, GLP1-glucagon



Food for thought ...
Tirzepatide: GLP-1 and GIP analogue

Tirzepatide, 5 mg [l Tirzepatide, 10 mg [l Tirzepatide, 15 mg [l Placebo

A Overall Percent Change in Body Weight from Baseline
(treatment-regimen estimand)
00T -pemmm —- s -~~~ BEEEE -

0] !
=3.1

-8.0
-12.0
-16.0- [

-15.0

-20.0+

Percent Change in Body Weight

-19.5
-20.9

Sl P P s°

o8

GQQ& ke (‘?‘* \9 0¢§»\ \f’ Q\‘b&
AN (0

-24.0

N A

Percent Change in Body Weight

B Percent Change in Body Weight by Week (efficacy estimand)
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-20 Tirzepatide, ; 10mg v
-214 -20.9
15 mg
225
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N=2539 adults with BMI > 30 or > 27 and complication
Improvement in all prespecified cardiometabolic measures

Jastreboff et al, NEJM, 2022



Conclusions

Clinical Suspicion for Fatty Liver Disease

Primary Care or Non-Gl/Hepatology Care

GOAL: Exclude advanced fibrosis in low-prevalence populations

Primary risk assessment, e.g., FIB-4

b
( FIB4213 )

No Yes
FIB-4 > 2.67
Consider referral

Persistent Gl/Hepatology Care

TALT and AST > GOAL: Identify/manage patients with ‘at risk’
NASH or cirrhosis

v

Reassess periodically:

] ?z%ﬁuﬁi%ﬁqﬁag t Secondary risk assessment - Review/perform primary/secondary risk assessment
metabolic risk factors Risk Level VCTE or ELF ‘g + Consider additional stratification with MRE, cT1
* FIB-4 every 2-3 years if gl L ow <80 | <77 S |
no T2DM and <2 EINER Low risk Intermediate/
metabolic risk factors [ Intermediate  8-12 | 7.7-9.8 e !" high risk
s | St | 4 ollow-up
High >12 >9.8
All patients: e I
+ Cardiometabolic risk reduction and preferential use Consider liver biopsy

of meds with potential NAFLD benefit « Indetermiinate NiTs

+ Ongoing assessment of alcohol intake + Diagnostic uncertainty
* Lifestyle management ) : » Persistently T ALT and AST
Either Care Setting
Suspect cirrhosis
Biopsy Staging f;;"gf:';;";zg;" %

» Reassess in 2-3 years * Reassess annually + Cirrhosis-based
« Consider pharmacotherapy management e

Rinella et al, AASLD, 2023
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