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•  Advisory committees: Alentis, Astra-Zeneca, Bristol-Myers 
Squibb, Engimmune, Esai,  Genfit, Inventiva, Ipsen, Madrigal, 
MSD, Novartis, Novo-Nordisk, Resolution Therapeutics, Roche. 

• Speaking and teaching: Astra-Zeneca, Ipsen, Novo Nordisk, 
Roche. 

Conflits d’intérêts



• 25% de la population a un foie gras
• Eviter les acides gras saturés
• Eviter le fructose (sodas) 
• Diète méditerranéenne
• Eviter les aliments ultra-transformés
• Jeun intermittent

Points essentiels
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25% de la population mondiale a un foie gras



Modes de vie associés avec MAFLD

Li et al. Frontiers in Endocrinology 2024

Study population:
5,002 participants 
NHANES 2017-2020

1,861 (37.2%) with MAFLD



Li et al. Frontiers in Endocrinology 2024

Modes de vie associés avec MAFLD
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Different Fatty Acids

PolyUnsaturated Fatty Acids (PUFAs)
Omega-3 or n-3

Eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA)
Upregulation of PPAR-α
Increase FA oxidation
Reduce Lipogenesis
Antiinflammatory and insulin-sensitizing effects

MonoUnsaturated Fatty Acids
Palmitoleic acid, oleic acid (cis)

Trans and Saturated Fatty Acids
Associated with elevated cardiovascular risk



0

5

10

15

20

25

30

35

Fat SFA MUFA PUFA

NASH

Controls

Daily intake of fats 

32 patients with NASH vs. 32 BMI-matched controls

%
 o

f 
K

ca
l

*

Musso et al. Am J Clin Nutr 2009

*



MonoUnsaturated Fatty Acids (MUFAs)

45 patients with diabetes randomized to 8-week
iso-caloric high MUFAs diet (28% vs 16% calorie intake)
vs high-carbohydrate (52% vs 40%)

Bozzetto et al. Diabetes Care 2012

Relative changes in liver fat (measured by 1H NMR)

No change in 
Body weight



Hypercaloric high fat-diet: SFA vs. PUFA 

39 young and normal-weight individuals overfed 
muffins high in SFAs (palm oil) or n-6 PUFAs 
(sunflower oil) for 7 weeks. Liver fat measured by 1H NMR

Rosqvist et al. Diabetes 2014

Body weight +1.6kg
no difference between 
the groups



Isocaloric high fat-diet: SFA vs. PUFA 

67 obese individuals fed a diet rich in n-6 PUFA or SFA 
for 10 weeks. Liver fat measured by 1H NMR

Bjermo et al. Am J Clin Nutr 2012

Body weight +≈0.6kg
no difference between 
the groups

PUFA SFA



Parker et al. J Hepatol 2012

Omega-3 PUFA and Liver Fat



Sanyal et al. Gasttroenterology 2014

Phase 2 RCT with Ethyl-Eicosapentanoic
Acid on Histologic Features of NASH

End point Placebo 
(n=55)

EPA 1800 mg/d 
(n=55)

EPA 2700 mg/d 
(n=64)

P values

% of responders 40 37 36 NS

Secondary

NAS -1 -1 -1 NS

Steatosis 0 0 0 NS

Lobular 
inflammation

0 0 0 NS

Ballooning 0 -0.5 0 NS

Fibrosis 0 0 0 NS



Double blind RCTs with Omega-3 
supplementation in NAFLD

RCT Population Intervention Steatosis NASH Fibrosis

Nobili et al.
2011
Arch Dis Child

60 children
NAFLD

250 or 500 DHA
For 6 months

Yes - -

Scorletti
2014
Hepatology

91 NAFLD 400 EPA+DHA
15-18 months

Yes - No

Argo
2015
J Hepatol

34 NASH 3000 EPA+DHA
12 months

Yes No No
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Isocaloric Diets High in animal vs. plant proteins

Markova et al. Gastroenterology 2017

Randomized open-label trial (30% energy from protein, before 17%)
18 patients with DM II to diet high in animal protein
19 patients with DM II to diet high in plant protein for 6 weeks
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‘Nature made sugar hard to get;
man made it easy’

Lustig et al. Nature 2012



High Fructose Corn Syrop (HFCS)

USDA/Economic Research Service. Feb. 27. 2009

Dry weight, pounds per capita per year



High Fructose Corn Syrop (HFCS)

USDA/Economic Research Service. Feb. 27. 2009

Dry weight, pounds per capita per year

Non-alcoholic steatohepatitis
Ludwig et al. 1980 



Reduces satiating effect

Is taken up into hepatocytes

Increases lipogenesis

Reduces lipid oxidation

Increases production of ROS

Increases uric acid

Fructose



Hypertension

Myocardial infarction

Dyslipidemia

Pancreatitis

Obesity

Malnutrition

Hepatic dysfunction (NASH)

Habituation

Chronic Fructose Exposure

Lustig J Am Dietetic Association 2010



Hypertension

Cardiomyopathy

Dyslipidemia

Pancreatitis

Obesity

Malnutrition

Hepatic dysfunction (ASH)

Addiction

Chronic Alcohol Exposure

Lustig J Am Dietetic Association 2010



Sugar-sweetened beverages and NAFL

Ma et al. J Hepatol 2015
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Sugar-sweetened beverages and fibrosis

Abdelmalek et al. Hepatology 2010
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Sugar Content in sodas

Courtoisie de Prof. M. Abdelmalek



41 obese children (9–18 years old) had all meals provided for 9 days 
with the same energy and macronutrient composition 
as their standard diet, but with starch substituted for
sugar, yielding a final fructose content of 4% of total kcal.

Dietary Fructose restriction

Schwarz et al. Gastroenterology 2017
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Mediterranean Diet

Fat mostly MUFA and 
Ω-3 PUFA:

↑ hepatic fat oxidation
↓hepatic lipogenesis
↓ serum TG levels
↓ inflammatory cytokines
Improve insulin sensitivity



Mediterranean Diet

www.mayoclinic.org Gepner et al. J Hep 2019



Pese of deathin NAFLD

Francque et al. JHEP Rep 2021



Identification d’aliments ultra-transformés
Food substances not used in kitchens appear in 
the beginning or in the middle of the lists of 
ingredients of ultra-processed foods. These 
include hydrolysed proteins, soya protein 
isolate, gluten, casein, whey protein, 
‘mechanically separated meat’, fructose, high-
fructose corn syrup, ‘fruit juice concentrate’, 
invert sugar, maltodextrin, dextrose, lactose, 
soluble or insoluble fibre, hydrogenated or 
interesterified oil. The presence in the list of 
ingredients of one or more of these food 
substances identifies a product as ultra-
processed.
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Industrie agro-alimentaire

Wood et al. Globalization and Health 2024



Aliments ultra-transformés

Plus de la moitié de l’apport énergétique de l’alimentation
• USA (Baraldi et al. BMJ Open 2018)

• Canada (Moubarac et al. Appetite 2017)

• UK (Rauber et al. Nutrients 2018)

Entre un cinquième et un tiers
• Brésil (Louzada et al. Public Health Nutr 2018) 

• Mexico (Marron-Ponce et al. Public Health Nutr 2018)

• Chili (Ceiel et al. Public Health Nutr 2018)



Aliments ultra-transformés

• Sont des produits à haut apport calorique

• Sont riches en sucres, mauvais acides gras et sel

• Sont pauvres en fibres, protéines, vitamines et 
minéraux

• Induisent une importante réponse glycémique

• Ont peu d’effet sur le sentiment de satiété

• Se consomment rapidement



Fast food diet

16 healthy young individuals aimed

for a body weight increase of 5–15% 

by eating at least 2 fast-food-based meals a day

in combination with adoption of a sedentary lifestyle 

for 4 weeks
Ethics Committee of Linköping University

weight gain 6.5 kg
70% increased their ALT above normal
doubling liver fat content

Kechagias et al. Gut 2008



Association entre ‘manger vite’ et MAFLD

Zhang et al. Nutrition and Diabetes 2024

Multicenter cross-sectional Chinese study of 1965 participants

Fatty liver based on ultrasound

Fast eating was defined as meal time less than five minutes

Self-reported frequency fast eating: ≤1 time/mo, ≤1 time/wk and ≥2 times/wk



Association en manger vite et MAFLD

Zhang et al. Nutrition and Diabetes 2024



Addiction aux aliments ultra-transformés



Ultra-processed foods are addictive

• Phone Survey in July 2022 to a randomly selected, 
stratified group of U.S. adults age 50–80 (n=2,163).

• Yale Addiction Scale

• The sample was subsequently weighted to reflect 
population figures from the U.S. Census Bureau. 



Pese of deathin NAFLD

National Poll on Healthy Aging, January/February 2023, 

https://dx.doi.org/10.7302/6792



Aliments ultra-transformés et insomnie
Participants français à NutriNet-Santé (âge moyen 50 years, 77%  femmes)

19.4% avec symptômes d’insomnia chronique, 

UPF 16% de l’apport alimentaire

Duquenne et al. J Acad Nutr Diet 2024

multivariable logistic regression adjusted for sex, age, and socio-professional category.



Lange et al. Hepatology Communications 2023

AST

Stéatose

Elasticité

Jeûn intermittent



Incidence rates and hazard ratios of T2DM incidence according to breakfast consumption

Importance du petit-déjeuner

■ Br eaters  □ Br skippers

Uemura et al. J Epidemiol 2015



Exercise + restriction calorique

Mucinski et al. J Hepatol 2024

Patients avec MASH randomisés pour control ou 4x30 min/sem exercice et 500 kcal/j



Le café
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• 25% de la population a un foie gras
• Eviter les acides gras saturés
• Eviter le fructose (sodas) 
• Diète méditerranéenne
• Eviter les aliments ultra-transformés
• Jeun intermittent

Points essentiels
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