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Renaming NAFLD to MASLD 
MASLD – Metabolic Dysfunc5on Associated Steato5c Liver Disease:

  Metabolic 

  Dysfunc0on 

  Associated 

  Steato0c 

  Liver 

  Disease
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Cardiometabolic Criteria for Adults (at least 1 out of 5):

q BMI ≥ 25 kg/m2 (23 Asia) or waist circumference 94 cm (m) 80 cm 
(f) or ethnicity adjusted

q FasDng serum glucose ≥  5.6 mmol/L or 2h post-load glucose level 
≥  7.8 mmol/L or HbA1c ≥ 5.7% or type 2 DM or treatment for type 
2 DM 

q Blood pressure ≥ 130/85 mmHg or specific anGhypertensive drug 
treatment

q Plasma triglycerides  ≥ 1.70 mmol/l or lipid lowering treatment

q Plasma HDL cholesterol ≤ 1.0 mmol/l (m) and ≤ 1.3 mmol/L (f) or 
lipid lowering treatment

MASLD Diagnostic Criteria (Adults) 
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Nonalcoholic steatohepatitis is a poorly understood and hitherto unnamed liver 
disease that histologically mimics alcoholic hepatitis and that also may progress to 
cirrhosis. Described here are findings in 20 patients with nonalcoholic 
steatohepatitis of unknown cause. The biopsy specimens were characterized by the 
presence of striking fatty change with evidence of lobular hepatitis, focal necroses 
with mixed inflammatory infiltrates, and in most instances, Mallory bodies. 
Evidence of fibrosis was found in most specimens, and cirrhosis was diagnosed in 
biopsy tissue from three patients. The disease was more common in women. Most 
patients were moderately obese, and many had obesity-associated diseases, such 
as diabetes mellitus and cholelithiasis. Presence of hepatomegaly and mild 
abnormalities of liver function were common clinical findings. Currently, we know 
of no effective therapy.

1980: First description

Ludwig J et al., Mayo Clinic Proceedings 1980
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Wanless I et al. Hepatology, 1990

Landmark autopsy-based cross-secDonal study: 

• Overall prevalence of NASH in adults in North 
America is 18.5% in obese and 2.7% in non-
obese individuals. 

• Of obese individuals found to have NASH at 
autopsy, about one in seven had bridging 
fibrosis or cirrhosis. 
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Famine victims by continent since the 1860s
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BMI > 30 in 200 countries from 1975 to 2014
Pooled analysis of 1698 studies with 19.2 mio participants
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Obesity, metabolic syndrome & MASLD reached pandemic dimensions 

WHO & Lancet Gastroenterol Hepatol 2021

Obesity has tripled since 1975

>1.9 billion adults with overweight

>650 million adults with obesity

>340 million children and 
adolescents aged 5-19 with 
overweight or obesity

www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
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Francque SM et al., JHEP Rep 2021

It is estimated that 25% of European adults have MASLD 
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Number of overweight and obese people in Switzerland (2022)

Federal Office of Statistics (BFS), 2023

Overweight and obesity in people > 15 years of age. 21’930 persons interviewed in 2022 

12% obesity rate in general population of 8.7 Mio = 1 Mio 
15% of children and teenagers have overweight or obesity 
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Floris J et al., Institut für Evolutionäre Medizin, Universität Zürich, 2016

BMI increase in Swiss recruits 
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Progression from MASLD to MASH and end stage liver disease

Day CP et al., J Hepatol 2008
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Sanyal AJ et al., N Engl J Med 2021

Clinical outcomes in adults with biopsy proven NAFLD

Years of follow-up Years of follow-up
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Hepatic Decompensation Hepatocellular Carcinoma

A total of 1’773 adults with biopsy proven NAFLD were followed prospectively for a median of 4 years in the NAFLD Database Study Phase 2 (NAFLD 
DB2). Mean daily consumption of alcohol < 20 g in women and < 30 g in men. Other liver diseases excluded. 

In this prospective study involving patients with NAFLD, fibrosis stages F3 and F4 were associated with increased 
risks of liver-related complications (variceal bleeding, ascites, hepatic encephalopathy, HCC) and death. 
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EsGmated 1’906’000 persons with MASLD and 453’000 with MASH 

1,906,000 1,757,000 

79,400 46,300 23,200 
 -

 500,000

 1,000,000

 1,500,000

 2,000,000

 2,500,000

Total F0 / F1 F2 F3 F4

NAFLD – Switzerland, 2018

NAFL NASH

453,000 305,000 

78,900 

46,100 
23,200 

 -

 100,000

 200,000

 300,000

 400,000

 500,000

 600,000

Total F0 / F1 F2 F3 F4

NASH – Switzerland, 2018

NASH

67.3%

17.4%

10.2%

5.1%

Fibrosis stage (% total NASH) –
Switzerland, 2018
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NAFL / NASH cases as % of total 
NAFLD – Switzerland, 2018

NASH NAFL

Goossens N et al., Swiss Med Wkly 2019

MASLD MASH
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Incident HCC, Decompensated Cirrhosis and Liver-Related 
Deaths – Switzerland, 2015-2030

HCC Decompensated Cirrhosis Liver Related Deaths

Expected increase in MASLD complications (liver decompensations, 
liver cancer (HCC), death) in Switzerland by 2030

Goossens N et al., Swiss Med Wkly 2019
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What went wrong  in the 
last 50 years ?

worth1000.com
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Evolution of diet. National Geographic
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Modern diet: Ultra-processed food (UPF) 

20

Spectrum of food processing 

Unprocessed Minimally processed Processed Ultra-processed 

Monteiro CA et al., Public Health NutriGon, 2019
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What is ultra-processed food (UPF)? 

Ultra-processed 

• UPF is an industrially formulated edible substance 
derived from natural food or synthesized from other 
organic compounds.

• The resulting products are designed to be highly 
profitable, convenient, and hyperpalatable, often 
through food additives such as preservatives, 
colourings, and flavourings.

• UPF is the primary cause of pandemic diet-related 
diseases (obesity, diabetes, malnutrition).

• UPF has overtaken tabacco as the leading cause of 
early death globally.

Van Tulleken C. Ultraprocessed people, 2023
Monteiro CA et al., Public Health Nutrition, 2019
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Ultra-processed food (UPF) consumption and MASLD, metabolic 
syndrome and insulin resistance: A systematic review

Grinshpan LS et al, JHEP Reports, 2023

15 studies included, with a total of 52,885 parDcipants, one randomized-controlled trial, and fourteen observaGonal studies (nine cross-secGonal and five prospecGve) 

Findings

•UPF consumpFon is associated with 
obesity and type 2 diabetes

•All large-scale prospecFve cohorts 
found an associaFon of UPF with 
MASLD and metabolic syndrome

•These associaFons were 
independent of BMI and energy 
intake

23

Rhyn N. Neue Zürcher Zeitung 2019

Massive increase in sugar and fructose consumption in recent decades 

Ein Land von Schleckmäulern: Wie der Zucker in Schweizer Produkten reduziert werden soll und warum das so lange dauert 
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Glucose vs. Fructose

Table sugar = Disacharide with 1 molecule glucose and fructose

Synonyms for table sugar and/or contained in: Saccharose, cane sugar, refined sugar, Raffinadezucker, brown sugar, 
sucrose, table sugar, honey, natural sugar, Agave sirup, high fructose corn sirup (HFCS), etc
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Glucose vs. Fructose
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Glucose vs. Fructose
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• Fructose with different hepatic metabolism
• Stimulates de novo lipogenesis (ACL, ACC, FAS)
• Reduces 𝛃-oxidation
• Induces mitochondrial & ER oxid. stress
• Fructose: Dopamin release / addictive
• Fructose enhances non-enzymatic glycation  

Jensen T et al., J Hepatol 2018    Lustig R, Metabolical 2021
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A systemaGc review of 3’920 animal models of MASLD finds high-fat, high-
fructose diets most closely resemble human MASLD

Im YR et al., Hepatology 2021

• Studies using a prolonged diet of high fructose and 
high fat had the highest overall scores for similarity 
to human MASLD including the closest 
transcriptomic signature to human MASLD.

• Fibrosis & HCC development could be expedited in 
these models by additional treatment with 
intraperitoneal CCl4 .
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Fructose- and sucrose- but not glucose-sweetened beverages promote 
hepatic de novo lipogenesis: A randomized controlled trial

Geidl-Flueck B et al., J Hepatol 2021
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Chronic Liver Disease Mortality Hepatocellular Carcinoma

Sugar-sweetened beverages and risk of liver cancer and 
chronic liver disease mortality

Zhao L et al., JAMA 2023

Compared with ≤3 or fewer sugar-sweetened beverages per month, consuming ≥1 sugar-sweetened beverage per 
day was associated with a significantly higher incidence of HCC and death from chronic liver diseases.

A prospective cohort with 98’786 postmenopausal women aged 50 to 79 years enrolled in the Women’s Health Initiative 1993-1998 at 40 clinical centers in the 
US. Median follow up 20.9 years. Questionnaire assessment of regular soft drinks, fruit drinks (not including fruit juice); artificially sweetened beverages. 
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A calorie is not a calorie ! 

"It is all your fault - you just need to diet & exercise…..”
Lustig RH, Metabolical 2021

Bertoni Maluf VA et al, Nutrients 2022

C redits h* p://m issath le1 que.com /2014/11/15-exercises-to-burn-off -calories-taken-by-junk-food.htm l
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Credits: Paul Ma; One Man’s Funnies Blogspot

32

Roux-en-Y Gastric Bypass Sleeve Gastrectomy
www .usz.ch

MASLD treatment by bariatric surgery

33

Lassailly G et al, Gastroenterology 2020

Bariatric surgery provides long-term resoluMon of MASH & fibrosis regression
ProspecGve study of 180 severely obese paDents with biopsy-proven NASH undergoing bariatric surgery at a single center in Lille/France and were followed for 5 years. 

Primary endpoint: resoluGon of NASH without worsening of fibrosis at 5 years
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Bariatric surgery in patients with MASH & obesity is associated 
with lower risk of adverse liver and cardiovascular events

Aminian A et al., JAMA 2021

Bariatric surgery (Roux-en-Y gastric bypass, sleeve gastrectomy, n=650) vs. nonsurgical control group (n=508), with median follow-up of 7 years (IQR, 4-10 years), Cleveland Clinic & Pittsburgh 2004-2016

Progression to cirrhosis, HCC, liver transplantation, 
or liver-related mortality 

Coronary artery & cerebrovascular events, heart 
failure, or cardiovascular death
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Drugs in development for MASLD

No approved medical treatment so far for MASLD
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Semaglutide (GLP-1 agonist)

Dapagliflozin (SGLT2 Inhibitor)

Lanifibranor (PPAR agonists)

Resmetirom (THR-beta agonists)

Aramchol (SCD-1 inhibitor)

Belpectin (Galectin 3 inhibitor)

MASLD drugs currently in phase III development
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Weight/BMI   98kg/28.9 90kg/26.6
ALT (<55 U/l)   94  45

AST (<55 U/l)   62  36

Glucose, fasting (3.9-5.6 mmol/l) 6.9  5.4
HbA1c (4.0-5.7%)   6.4  5.1

Cholesterol, total (<5.0 mmol/l) 5.2  3.4
HDL cholesterol (>1.0 mmol/l) 1.3  1.2

LDL cholesterol (<2.6 mmol/l) 3.3  1.9
Triglycerides (<1.7 mmol/l)  2.1  1.3

Fibroscan (< 5kPa)   11.0  7.0

CAP (< 275 kPa)   338  257

FIB-4 Score   1.55  1.89
NAFLD Score   -0.883  -2.054

What a difference 4 months of semaglutide can make….. 

63 yo male with metabolic syndrome (T2DM, 
Dyslipidemia, arterial HT) and MASLD

Liver biopsy 2017: 
F3 fibrosis, 40% steatosis, NAS score 4

Maximum weight 105 kg (BMI 31.0)

Tried hard to loose weight for 5 yrs (98 kg, BMI 28.9)

Received semagluFde (Ozempic) for T2DM in USA

Weight reducFon 8 kg/4 months with semagluFde

09/202305/2023

39

Newsome P et al., N Engl J Med 2020

A placebo-controlled trial of semaglutide in NASH 
(Phase II, n=320 NASH patients F1-F3, BMI > 25, 18 months)

• Significant NASH resolution; no difference in improvement of fibrosis stage
• 4.8 - 12.5% weight loss in 18 months in semaglutide patients (vs. 0.6% in controls)
• Status: NASH phase III study ongoing (ESSENCE study)
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• Approved for treatment of diabetes and obesity (Ozempic, Rybelsus) 

• Efficient weight loss (i.e. 15%) and improved metabolic parameters (i.e. HbA1c)

• Seems to curb cravings for alcohol and reduces intake (i.e. NCT05895643)
• Increasing number of patients with cirrhosis (diagnosed and undiagnosed) are being 

prescribed GLP-1 agonists i.e. for diabetes 

• Weight loss is not attributed solely to fat mass but also to lean body mass and skeletal 
muscle (LBM reduction 20%-50% of total weight lost)*

• Given the importance of skeletal muscle especially patients with cirrhosis malnutrition, 
and sarcopenia have to be avoided (exercise & protein intake)

• Delayed gastric emptying with GLP-1 agonists (Cave anaesthesiologists & endoscopists)**
• High costs of treatment (CH 1’557.- CHF/year, USA 16’188.- USD/year) 

• Beneficial effects seem to be only transient: rebound after stopping treatment
*Sargeant JA et al., Endocrinol Metab, 2019   &  Wilding JPH et al. N Eng J Med 2021

**Fujino E et al. Cureus 2023

Personal thoughts on GLP-1 agonists
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Weight regain and cardiometabolic effects a=er withdrawal 
of semaglu?de: The STEP 1 trial extension 

Wilding JPH et al.., Diabetes Obes Metab 2022

Weight HbA1c
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• Pediatricians and other PHCPs should offer adolescents aged 12 years and older with 
obesity weight loss pharmacotherapy, according to medication indications, risks, and 
benefits, as an adjunct to health behavior and lifestyle treatment.

• Pediatricians and other PHCPs should offer referral for adolescents aged 13 years and 
older with severe obesity for evaluation for metabolic and bariatric surgery to local or 
regional comprehensive multidisciplinary pediatric metabolic and bariatric surgery 
centers.

Hampl SE et al., Pediatrics 2023
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There is no magic bullet against MASLD & Metabolic syndrome

Wall-E, Pixar Animations 2008
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Lifestyle & nutrition: EASL MASLD/MASH patient guide

45

Kennedy OJ et al., BMC Public Health 2021

All coffee types decrease the risk of adverse clinical outcomes in chronic liver disease: a UK Biobank study

Regular coffee (> 2 cups/day) consumption is 
recommended in patients with MASLD
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Daily sugar intake: WHO reccomendaAons

www.who.int/publicaions/i/item/9789241549028

Max. 25 g (50 g)/day
• WHO recommends reducing the intake of free sugars* to <10% energy 

percent at all stages of life

• For an average adult (calorie intake of 2,000 kcal/day): <50 grams of sugar 
per day (<10 teaspoons or 14 sugar cubes)

* “Free sugars”= all sugars added to foods and beverages including “natural sugar” in honey, syrup, fruit juice concentrates and fruit juices 
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Sugar content 
Switzerland 

(no sugar tax) 

28.5g / 250 ml

Do not expect industry to improve food products without regulation

Sugar content
United Kingdom 

(sugar tax since 2018) 

11g / 250 ml
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Political action needed: “Declaration of Milano”: Voluntary reduction of 
added sugars in yoghurt (10%) and breakfast cereals (15)%

14 food producers/companies, which voluntarily signed the “Declara<on of Milano”: Aldi Suisse, bio-familia, Bossy Céréales, Coop, Cremo, Danone, Emmi Schweiz, Kellogg 
(Schweiz), Lidl Schweiz, Migros, Molkerei Lanz, Nestlé Suisse, Schweizerische Schälmühle E.Zwicky, Wander. 
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Summary & Conclusions
• The epidemiological burden of MASLD is increasing rapidly and is related to nutrition

• A stepwise approach to the workup (FIB-4 <1.3, VCTE < 8kPa) of NAFLD allows selection 
of subjects for further assessment

• Recent name changes:  “NAFLD” to “MASLD”, “NASH” to “MASH”, MetALD

• New medical therapies (currently at least 6 in phase III) are actively being developed

• Bariatric surgery is effective: resolving NASH, reducing fibrosis, improving survival

• Lifestyle interventions (physical activity, weight loss, nutrition) are effective & preventive

• Education (nutrition & physical act.) of patients, the general population & children is key

• Eat real food – reduce sugar, sweetened beverages and ultra-processed food

50

Feed your gut (with real food) & protect your liver! 
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“Let Food Be Thy Medicine and 
Medicine Be Thy Food.”

Hippocrates, 400 B.C.
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