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Définitions

Stéatose métabolique Accumulation de graisse
dans le foie, d’origine

métabolique,(obésité, diabéte,
insulinorésistance).
(OH<30g/j H et <20qg/j F, HBV/HCV-)

(NAFLD)

Stéatose simple SIGCEV T LI Présence ou non de

(NAFL) (NASH) Iésions nécrotico-inflammatoires
(ballonisation hépatocytaire ++)

Risque de fibrose
Minime cirrhose
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Une nouvelle définition
La MASLD (ou steatopathie métabolique)

Steatotic Liver Disease
(SLD)

Alcohol-
Metabolic Dysfunction MASLD-ALD Overlap Assf)‘::i;ed

Associated Steatotic (Alcohol-related)

Liver Disease Liver Disease

(MASLD) (ALD)

MASLD and MASLD with
moderate alcohol more than
(MetALD)*** moderate alcohol

Metabolic Dysfunction
Associated Steato

Hepatitis
(MASH)

AMAfl PARISUNIVERSITAS

Specific aetiology SLD § Cryptogenic
SLD

Drug-Induced
Liver Injury
(DILI)

Monogenic
diseases*

Miscellaneous**

Rinella M, et al. Hepatology 2023



Prevalence de la steatopathie metabolique
dans le monde

'
'. 29.7% (25.96 t0 33.76%)

25.1% (20.55 t0 30.28%)

North America >

31.20% (25.86 to 37.08%) > %, ol N Asia Pacific
28.02% (24.69 to 31.60%)
*h*% South East Asia
7 33.07% (18 99 to 51.03%)
dg |
South Asia K”
33.83% (22.91 to 46.79%) Australasia
31.20% (25.86 to 37.08%)
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Histoire naturelle de la stéatopathie métabolique
Stéatosm Nash Fib(z:siﬁr:;ZZCée

o

Décés ou
transplantation
?
w : fibrose rapide

(5-6 ans)
Facteurs de risque
Age
Syndrome métabolique
Génétique
Microbiote Carcinome hépatocellulaire
Nutriments (50% des CHC surviennent sur foie non cirrhotique)
"™ MEDECINE Mittal S et al, Clin Gastroenterol & Hepatol 2016 QOda K et al. Clin J Gastroenterol 2015

SORBONNE Pais R et al. J Hepatol 2013 Sinah S et al. Clin Gastroenterol Hepatol 2015  Valenti | Hepatoloav 2010
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Flow-chart

119,150 subjects
on 01/01/2018

h 486 excluded for withdrawal of consent

[118,664 with consent ]

/16,320 excluded \
* 1108 HBV
« 560 HCV
« 3034 other liver diseases

[102,344 included in ] 11618 excessive alcohol consumption

final analysis \_ J

Nabi O et al. Gastroenterology 2020




Prévalences de la NAFLD et de la fibrose avancée
chez le sujet adulte en France

Population adulte francaise NAFLD avec fibrose avancée

NAFLD

18.2% (17.9-18.4)
8.491 M (8.39-8.58)

Fatty Liver Index > 60 Forns Index > 6.9
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Prévalence de la NAFLD en fonction de I’'age et du sexe
Men (25.8%) Women (11.4%)

% of NAELD
50

41 .744.2

40

34.8
30

22.5
20

12.9

10 9.4

4

0
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Distribution régionale de la NAFLD
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Prévalence de la NAFLD dans les groupes a risque

% (95%Cl)
100

791

80 (79-80.4)

62.4
(60.8-64.1)
60 51.6
(50.6-52.5)

40

20

0

Obesite DT2 ALAT> N
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Prévalence de la fibrose avancée (Forns>6,9)
chez les sujets NAFLD (n=16273)

% U%S%)

7,6
8 (6.5-8,7)
6
3,8 3,8
4 (3,4-4,2) (3,3-4,3)
2,6 25
(2,4-2,8) (2,2-2,8)
2 j l
0~ NAFLD* NAELD NAFLD NAFLD NAFLD
total obese DT2 S Met ALAT>N
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NAFLD, fibrose et mode de vie

Facteurs de risque de fibrose

Facteurs de risque de Nafld avancée chez les Nafld

Facteurs de risque de fibrose, EOR 1C95%

Soda>1 e R e e B L
oda>1/] T ) 1-1, . : - ]

Tabac>10PA mm |14 1316 I\?bac|>11(())A/' : : : : ﬁ (1); ig
Alcool>10g/j ol b 12 1,1-13 C90> gJ. : I R

Café>1Tas/ afn 08 0809 Café>1tasse]] | o |07 0416
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La prévalence des comorbidités augmente
avec le stade de fibrose

Cardiovascular disease

Extra-hepatic cancer

Chronic kidney disease

Class OR (95% Cl) p Value* OR (95% Cl) p Value* OR (95% Cl) p Value*
No NAFLD Reference Reference Reference
o P<0.0001 P<0.0001 P<0.0001 Indeterminate status of NAFLD 1.16 (1.06-1.27) 0.001 1.10 (0.99-1.21) ns 1.06 (0.94-1.20) ns
NAFLD with mild fibrosis 0.93 (0.81-1.06) ns 1.13(0.97-1.31) ns 1.03 (0.87-1.22) ns
35 4 33
NAFLD with intermediate fibrosis 1.36 (1.21-1.53) <0.0001 1.24 (1.08-1.41) 0.001 1.18 (1.01-1.39) 0.03
NAFLD with advanced fibrosis 3.07 (2.36-3.98) <0.0001 1.64 (1.15-2.29) 0.004 2.09 (1.42-2.98) <0.0001
30 N *Adjusted on age, gender, overweight/obesity, diabetes, high blood pressure, hypercholesterolemia, and smoking. OR : odds ratio, Cl : confidence interval.
25 - Non NAFLD (n=62440)
20 19.2
17.1 NAFLD with mild fibrosis (n=8278)
15 -+
NAFLD with intermediate (n=7498)
fibrosis
10 1 7.4 7.3 7.6
5 45 NAFLD with advanced fibrosis (n=427)
3.9 :
5 4 35 29 34
0 T T 1
Cardiovascular Extra-hepatic Chronic kidney
™\ MEDECINE disease cancer disease

SORBONNE
UNIVERSITE

Nabi O et al. Dig Dis Sci 2022



Type de cancers associés de facon indépendante au stade

de fibrose chez les sujet NAFLD

MAFLD with MAFLD with MAFLD with
mild fibrosis intermediate fibrosis advanced fibrosis
OR (C195%)  Pvalue* OR[Q95%)  pyalue* OR (C1 95%) Palue® OR(C185%]  pyaluet

Extra hepatic cancer in men 124 (106144 0007  L21[0.93-157) ns 1.28 (1.04-1.58) 0.02 L77(119250) 0004
Prostate 1.38 (1.07-1.79) 0.01 160(1.13-228) o008 1.9 (1.18-3.10) 0.008 2.13 (1.19-3.50) oo
Lung 2.61(0.83-8.28) ns 1.40 [015-14.54) ns 3.52 (0.73-17.10) ns 330 (0.98-3.77) ns
Colon 116(112-119) 00001 1.03(0.362.97) ns 1.45 (0.71-3.04) ns 2.19 (1.07-6.54) oo
Thyraid 1.16 (0.48-2_80) ns 0.81 {0.40-1.85) ns 1.24 (0.40-3.87 ns 1.98 (0.23-17.07) ns
Extra hepatic cancer in women 127 {1.061.51) 0008  1.13 (0.98-1.29) ns 1.30 (1.03-1.63) 0.02 1.47 (L16-1.84) 0.001
Ovarian 0.90 (0.70-1.34) ns 0.45 (0.15-1.37) ns 1.78 (0.50-5.37) ns 2 87 (0.78-10.60) ns
Uterus 0.99 [0.61-1.62) ns 0.91 (0.64-1.36) ns 0.61 (0.31-1.20] ns 0.99 [0.51-1 01 ns
Breast 109(108-109) <00001 1.08(0.88132) ns 1.03 (0.73-1.44) ns 149(108204) o004
Colon 1.44 (0.84-2 49) ns 1.25 (0.47-3.35) ns 1.07 {0.73-4.30) ns 115(112-118) <0.0001
Lung 112(106117) <0.0001 0.87(0.49-1.03) ns 1.05 {0.88-1.77) ns 1.15 [0.86-2.99) ns
Thyroid 1.55 [0.91-2 65) ns 1.01 {0.43-2.36) ns 1.23 (0.76-2.02) ns 1.097 (0.96-1.06) ns

*Bdjusted on age, gender, overweight/obesity, diabetes, high blood pressure, hypercholesterolemiaz, and smoking. Reference group is non RAFLD (FLI-30) Nabi O et al Dlg Dis Sci 2022



Evénements clinques chez les sujets NAFLD (CIM-10)
Median follow-up=3.62 yrs

NAFLD subjects
n=25753

Hepatic event 682
HCC 122
Liver transplantation 18

Cardiovascular event 2050

Chronic kidney disease 471

Extra hepatic malignancy 1954

Death 685

"\ MEDECINE

) SORBONNE Nabi O et al, Liver Int 2023



Complications hépatiques

Liver events Hepatocellular carcinoma

1.25%

1.00% p <0.0001

dence
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Cumulat

0.25% P<0.0001

Cumulative incidence
of hepatocellular carcinorr

-
=

0.00%
0

Time in years

Number at risk __;—_ﬂ;
0%
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Complications extra-hépatiques

Cardiovascular disease Extra-hepatic cancer

— Alaw MACI Iy LIAFLD

g
2
=

-
o
£

p <0.0001

L

2 4 [
Time in years

P<0.004-0001

Cumulative incidence
~
o
2

of cardiovascular diseas

o
2
a5

of hepatic events

Cumulative incidence
[=1 o [= -
[ h - | (=]
(4] [==] (4] (=]
ES & B =

Number at risk

0.00%

Chronic kidney disease

@
2
=

-
o
ES

p <0.0001

Cumulative incidence
of cardiovascular disease
5
2

"\ MEDECINE

SORBONNE ’ 2 4 6 i i
UNIVERSITE Time in vears Nabi O et al, Liver Int 2023

o
k=3
=




Mortalité globale

All cause death

== NON NAFLD == NAFLL

4.0% 1

w
o
S

p <0.0001

2.0% 1

of overall mortality

1.0% 1

Cumulative incidence

0.0% -
0
Time in years

Number at risk

110680 76258 38322 9008

24515 17768 9001 2049
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Taux d’incidence, risque d’événement clinique et de mortalité globale
La NAFLD est un facteur de risque indépendant

Incidence rate per 1000 person-yr Hazard ratio (95%CI)*
NAFLD (FLI260)  Non-NAFLD (FLI<60) NAFLD vs non NAFLD
n=25,753 n= 111,453 HR (95%Cl) P
Hepatic events 4,51 1.59 2.63 (1.96-2.87) <0.001
Cardiovascular diseases 45.67 13.30 2.33 (1.20-2.78) <0.001
Extra-hepatic malignancies 15.34 10.55 1.09 (0.90-1.23) NS
Chronic kidney disease 5.39 1.65 1.89 (1.48-2.40) <0.001
Death 491 2.38 1.43 (1.25-1.65) <0.001

*Adjusted in age, sex, geographic origin, level of education, diabetes, metabolic syndrome, alcohol consumption, smoking, soda intake, coffee
intake, and sports practice, cholesterol and ALT

"\ MEDECINE
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		Incidence rate per 1000 person-yr

		 

 

		Hazard ratio (95%CI)*



		

		     NAFLD (FLI ≥60)        Non-NAFLD (FLI<60)

            

               n=25,753                             n= 111,453

		

		NAFLD vs non NAFLD

          

             HR (95%CI)                              P



		Hepatic events

		4.51 

		1.59

		

		2.63 (1.96-2.87)

		<0.001



		Cardiovascular diseases

		45.67

		13.30

		

		[bookmark: _Hlk92273411]2.33 (1.20-2.78)

		<0.001



		Extra-hepatic malignancies

		15.34

		10.55

		

		1.09 (0.90-1.23)

		NS



		Chronic kidney disease

		5.39

		1.65

		

		1.89 (1.48-2.40)

		<0.001



		Death

		4.91

		2.38

		

		[bookmark: _Hlk92273563]1.43 (1.25-1.65)

		<0.001








Taux d’incidence, risque d’événement clinique et de mortalité globale
Le stade fibrose est un facteur de risque indépendant

Incidence rate per 1000 person-yr Hazard Ratio (95%ClI)*
NAFLD and NAFLD and NAFLD and mild Advanced fibrosis vs Intermediate fibrosis vs
advanced fibrosis intermediate fibrosis fibrosis No/mild fibrosis no/mild fibrosis
n=535 n=10638 n=13297 HR (95%Cl) P HR(95%CI) P
Hepatic events 7191 4.17 3.46 8.61 (5.04-14.7) <0.001 1.11 (0.77-1.61) NS
Cardiovascular 85.1 66.86 15.30 2.38 (1.92-3.08) 0.012 1.01 (0.83-1.24) NS
diseases
Extra-hepatic 37.88 22.23 9.27 1.88 (1.16-3.06) 0.011 1.19 (0.92-1.55) NS
malignancies
Chronic kidney 28.51 6.81 3.33 2.80 (1.66-4.71) <0.001 1.01(0.73-1.33) NS
disease
Death 22.28 5.76 3.56 2.97 (1.94-4.56) <0.001  1.06 (0.82-1.38) NS

*Adjusted in sex, geographic origin, level of education, diabetes, metabolic syndrome, waist circumference, alcohol consumption, smoking,
soda intake, coffee intake, and sports practice, TGs and ALT

"\ MEDECINE _ .
SORBONNE Nabi O et al, Liver Int 2023



		

		Incidence rate per 1000 person-yr

		

		Hazard Ratio (95%CI)*



		

		NAFLD and advanced fibrosis



n=535

		NAFLD and intermediate fibrosis



n=10638

		NAFLD and mild fibrosis



n=13297

		

		Advanced fibrosis vs

No/mild fibrosis

    HR (95%CI)            P

		Intermediate fibrosis vs

no/mild fibrosis

HR(95%CI)                P    



		Hepatic events

		71.91

		4.17

		3.46

		

		8.61 (5.04-14.7)

		<0.001

		1.11 (0.77-1.61)

		NS



		Cardiovascular diseases

		85.1

		66.86

		15.30

		

		2.38 (1.92-3.08)

		0.012

		1.01 (0.83-1.24)

		NS



		Extra-hepatic malignancies

		37.88

		22.23

		9.27

		

		1.88 (1.16-3.06)

		0.011

		1.19 (0.92-1.55)

		NS



		Chronic kidney disease

		28.51

		6.81

		3.33

		

		2.80 (1.66-4.71)

		<0.001

		1.01 (0.73-1.33)

		NS



		Death

		22.28

		5.76

		3.56

		

		[bookmark: _Hlk91346749]2.97 (1.94-4.56)

		<0.001

		1.06 (0.82-1.38)

		NS








"\ MEDECINE

SORBONNE
UNIVERSITE

Le poids de la NAFLD dans les populations
d’intereét
- le diabétique de type 2

- le sujet mince



[ Study population ]

T2D

159,203 subjects with no

excessive alcohol, no known

chronic liver disease

CONSTANCES

center

® Health care >

[
[ 7189 subjects with ]

|
[ 152,014 non-diabetic ]

type 2 diabetes subjects
Fatty Liver Index Fatty Liver Index
. “." X </> 60 </5 60
2 b 4392 diabetic subjects 2797 diabetic subjects 23,106 subjects with 128,908 subjects w/o
with NAFLD w/o0 NAFLD NAFLD NAFLD
LDiabetic NAFLD have higher rate of ]
advanced fibrosis (Forns Index> 6.9) NAFLD is associated with more hepatic events, cardiovascular
disease and overall mortality in diabetic subjects
P< 0.001 :
< Hepatic events ® Cardiovascular disease
E‘? _ 48% (A) — Diabetic NAFLD — Diabetic non-NAFLD — Non-diabetic P o < 00001
a gﬂ o p <0.0001 Eé 3.0%
£5 3.0% 25
2 . aHR 2.71*
3 x4 aHR 2.53
-3 | gg 1.0% 5?3 1o _‘_j
© B
é O ! 2 Time in yeavs3 ¢ ° o ! 2 Time in yea\rs3 ¢ ®
i . Overall death
g 1 .2% 4.0%
® p < 0.0001
"a . 5Z a0%
[} g5
- A o
® - : . aHR 2.91*
. i . g“g 1.0%
Non-diapefic N AIQII_anet'C NAFL| © —
0.0% . 3 3 4 5
4 Time in years
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*NAFLD vs non NAFLD with T2D
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152,014 non-diabetic subjects



4392 diabetic subjects with NAFLD  



23,106 subjects with NAFLD  



2797 diabetic subjects w/o NAFLD



128,908 subjects w/o NAFLD



7189 subjects  with 

type 2 diabetes



159,203 subjects with no excessive alcohol, no known chronic liver disease 




y b

Le stade de fibrose est correle a la severite du
diabete

Gender Female *
Male 16.7 (7.8-39.1) p < 0.001

*

Obesity No .
Yes 1.5 (0.8-2.9) p =0.20 ———
HBP No .
Yes 2.2 (1.0-5.0) p < 0.05 I L |
Elevated ALT No *
Yes 15.4 (8.2-29.9) p < 0.001 ——————
Hyperglycemia No *
Yes 1.6 (0.8-3.1) p=0.21 —e——i
Yes 8.6 (4.3-17.6) p < 0.001 A
Oral antidiabetic No *
Yes 1.4 (0.3-5.8) p=0.63 k * 1
Previous diabetes complications Wo *
Yes 13.5(6.7-29.4) p < 0.001 A
Tobacco No .
Yes 1.6 (0.8-3.1) p=0.18 A
Alcohol No  §
Yes 2.0 (1.0-4.0) p = 0.041 A
ty ?gEBESILNE 05 1 2 5 10 20 . 50 .
UNIVERSITE OR, 95% Cl Nabi O et al. Liver Int 2022



LEAN [ Study population ]

CONSTANCES [ wnéil‘ifiié?;v'lfgﬁdﬁ‘é'\i HCV ] SpeCifiC risk factors of NAFLD in lean:

. - Young age
® Health care ® Fatty Liver Index
center - dj <> 60 = Female sex
S G5 B 111,453 Non-NAFLD 25,753 NAFLD . . .
U L (= ] . Asian ethnicity
K3 BMI >/< 25

Nimes. 111,453 3664 22,089
P ew @ Non-NAFLD Lean NAFLD Non-lean NAFLD
L J L ]

Prevalence: 16.3% Overweight 41%/Obese 42.7%

L Lean NAFLD have higher rate of ]
a

dvanced fibrosis (Forns Index> 6.9) [ Lean NAFLD have poorer outcomes ]

= P<0.001 A &
o | —— | = Lean NAFLD =— Non-Lean NAFLD= Non—-NAFLD ”
§ 3_6%, N p < 0.0001 % g a0% b <0.0001

8, 0% 2

0, 5 B2

S 4. (95%C] 3.4-3.8) i i...
°\°" é“é_ 2.0% E §

=2 k=] o —r—
~ ] g% 1.0% E ?f, 2%
o S :
8 3 i 00%3 2 o 4 6 0% g 2 o a 6
S | 1 _7%, Time in years Time in years
2 , (95%C11.5-1.9)
- 4
(] c D
(3] _ 3.0% 10.0%
s 2

8 8 rsx
> 1 - é Z2.0% b <0.0001 5
© £E Eg
© T 2% —%’g o p < 0.0001
S Z51.0% 2
o EE" E L
Q O T 1 < % (5]
-
© Non-lean NAFLD Lean NAFLD 0.0% 5 i 5 a.0% 1 = ; .

[ 2 El ]
m Time in years Time in years
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137,206 French adults









25,753 NAFLD

111,453 Non-NAFLD









22,089

Non-lean NAFLD 

3664

Lean NAFLD

111,453 

Non-NAFLD






Conclusions (1)

Les biomarqueurs de NAFLD et de fibrose appliqués a une large cohorte
représentative de la population générale adulte francaise sans
consommation excessive d’alcool ou hépatites virales chroniques
indiquent:

» La NAFLD atteint un sujet adulte sur six en France.

> La fibrose avancée est observée chez 2.6% des sujets NAFLD, et quatre
fois plus chez les sujets diabétiques de type 2.

» L'age, le sexe, les anomalies métaboliques et le mode de vie sont les
principaux facteurs de risque de NAFLD et de fibrose.

» La NAFLD et surtout la fibrose, sont associées a un surrisque de
complications hépatiques, cardio-vasculaires et a une surmortalité,

indépendamment des FDR habituels.

Jj\ \'/\Ll',)
"\ MEDECINE, >3 QW ¢4 cohorte
SORBONNE CONSTAN

UNIVERSITE



Conclusions (2)

» CONSTANCES permet de générer des données vraie vie
pour I'évaluation de la NAFLD en France.

» En termes de politique de sante, ces donnees peuvent étre
utilisées pour estimer le fardeau sanitaire et économique de
la NAFLD et définir les populations cibles pour le dépistage.

» Ces données pourraient egalement permettre d’optimiser les
stratégies pour la conception des essais therapeutiques:
populations cibles, taille et duree des essais.

"\ MEDECINE, LY (R
b SORBONNE CONSTAN
UNIVERSITE
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