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MASLD Diagnostic Criteria (Adults)

Cardiometabolic Criteria for Adults (at least 1 out of 5):
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Fatty Liver Hepatitis (Steatohepatitis) and Obesity: An
Autopsy Study with Analysis of Risk Factors

IAN R. WANLESS AND JOHN S. LENTZ*
Department of Pathology. University of Toronto. Toronto, Canada, M5G 2C4

so ERCENTAGE WITH ::Emnsmm i Landmark autopsy-based cross-sectional study:
1 « Overall prevalence of NASH in adults in North
" America is 18.5% in obese and 2.7% in non-
1o 2 obese individuals.
* Of obese individuals found to have NASH at
s 8 autopsy, about one in seven had bridging
183

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

Obese men Obesewomen
O West Africa B Polynesia and Micronesia
O Cental Africa 3 Carbbean

3 Souther Africa B3 Andean Latin America
D East Afica B3 Central Latin America
300-{ B Middle East and north Afrca B Southern Latin America

B Contral Asia 3 Highincome Engiish
I southsia speaking countries
I Southeast Asia 3 Northwester Europe
S eastAsa 3 Southwester Evrope
B High-income AsiaPacfc I Central Europe

0 Melanesia

B Eastern Europe

Numberof obese men (millions)
Numberof obese women (millons)

NCD-Risk Collaboration, Lancet 2016

Obesity, metabolic syndrome & MASLD reached pandemic dimensions

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

WHO & Lancet Gastroenterol Hepatol 2021
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It is estimated that 25% of European adults have MASLD

W weo

B Non-NAFLD

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

Francque SM et al, JHEP Rep 2021

Number of overweight and obese people in Switzerland (2022)

Overweight and obesity in people > 15 years of age. 21'930 persons interviewed in 2022
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12% obesity rate in general population of 8.7 Mio = 1 Mio
15% of children and teenagers have overweight or obesity

Federal Office of Statistics (BFS), 2023
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BMI increase in Swiss recruits

A) Mittelwert BMI 1952-2015
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Floris J et al 016

Progression from MASLD to MASH and end stage liver disease

Healthy '—*; NAFLD '—*G NASH == Cirthosis = Hepato-

liver  15.30% 12-40% 15-25% cellular
50% carcinoma

Liver transplant
Death

Day CP et al,,  Hepatol 2008
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Clinical outcomes in adults with biopsy proven NAFLD

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
Mean daily consumption of alcohol < 20 g in women and < 30 g in men. Other liver diseases exclud

Hepatic Decompensation Hepatocellular Carcinoma
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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.

‘Sanyal Al etal, N EnglJ Med 2021

Estimated 1’906’000 persons with MASLD and 453’000 with MASH‘%{
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Expected increase in MASLD complications (liver decompensationsﬁ
liver cancer (HCC), death) in Switzerland by 2030
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Goossens N et al., Swiss Med Wkly 2019

What went wrong in the
last 50 years ?

Worth1000.com
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Modern diet: Ultra-processed food (UPF)
e =

Evolution of diet. Natio

Spectrum of food processing What is ultra-processed food (UPF)?

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
profitabl i and hyper ble, 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.

Unprocessed Minimally processed Processed _

Van Tulleken C. Ultraprocessed people, 2023
Monteiro CA et al, Public Health Nutrition, 2019 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 Massive increase in sugar and fructose consumption in recent decades

Ultra-processed food Findings
it oo Tn—— Lowntonlauslty  +E0Cs 0. 8P
-Honinaddedsugars | Ppersaliadle Lown ther  Disry AGES *UPF consumption is associated with
it ~Duableandeasylouse  +Lowin antodans  Food addtves i °
obesity and type 2 diabetes

All large-scale prospective cohorts

found an association of UPF with
MASLD and metabolic syndrome

Overselghtand «These associations were
= independent of BMI and energy
intake
Rer it
1850 1890 1932 1980 2015
Non-alcoholic Fatty Liver Disease |
I AT TR 1
I Grinshpan LS et al, JHEP Reports, 2023
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Glucose vs. Fructose Glucose vs. Fructose
Glucose Fructose
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G I ucose vs. Fructose A systematic review of 3920 animal models of MASLD finds high-fat, high-
fructose diets most closely resemble human MASLD
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hepatic de novo lipogenesis: A randomized controlled trial Y
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94 healthy men T - " " .
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Geidl-Flueck B et al., J Hepatol 2021
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higher of HCC and death from chronic liver diseases.

Zhao Letal, JAMA 2023
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A calorie is not a calorie ! =

Pills and Lifestyle
Surgery Change

"It is all your fault - you just need to diet & exercise.....”
Lustig RH, Metabolical 2021
Bertoni Maluf VA et al, Nutrients 2022
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Credits: Paul Ma; One Man's Funnies Blogspot

H H Bariatric surgery provides long-term resolution of MASH & fibrosis regression
MASLD treatment by bariatric surgery geryp 8 8
Prospective study of 180 severely NASH undergoing n werefollowad fo 5 years
Tesoluton of NASH 2 offbrosis at 5 ears
A>m9 4 n i Evolution of Fibrosis after Histological Evolution of NASH and
w"“";»f{ Resolutlonwzfigrﬁ?oisaccord|ng to Bariatric Surgery Flbmgsls after Bariatric Surgery
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Roux-en-Y Gastric Bypass Sleeve Gastrectomy

p— Lassailly G et al, Gastroenterology 2020
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Bariatric surgery in patients with MASH & obesity is associated
with lower risk of adverse liver and_cardiovascular events

v pvp— Drugs in development for MASLD

[&] Major adverse liver outcomes® [B] Major adverse cardiovascular events®

20 20
HR, 012 (95% C1, 0.02-0.63);
P=.01

HR, 030 (95% €1, 0.12-0.72);
P=.007

P

Nonsurgical control

£
£
H

iovascular events, %
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No approved medical treatment so far for MASLD

Nensurgical control

Bariatric surgery

Bariatric surgery
o)

2 4 3 8 10 0 H 4 6 5 10
Time since index date, y Time since index date, y
Progression to cirrhosis, HCC, liver transplantation, Coronary artery & cerebrovascular events, heart
or liver-related mortality failure, or cardiovascular death

Aminian A et al., JAMA 2021
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MASLD drugs currently in phase lll development

Semaglutide (GLP-1 agonist)
Dapagliflozin (SGLT2 Inhibitor)
Lanifibranor (PPAR agonists)
Resmetirom (THR-beta agonists)
Aramchol (SCD-1 inhibitor)

Belpectin (Galectin 3 inhibitor)
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e it, but it’s
not a no-brainer

What a difference 4 months of semaglutide can make.....
05/2023 09/2023
63 yo male with metabolic syndrome (T2DM, Weight/BMI 98kg/28.9 90kg/26.6
Dyslipidemia, arterial HT) and MASLD ALT (<55 U/I) 94 a5
Liver biopsy 2017: AST (<55 U/1) 2 &
F3 fibrosis, 40% steatosis, NAS score 4 Glucose, fasting (3.9-5.6 mmol/l) 6.9 54
HbA1c (4.0-5.7%) 6.4 5.1
Maximum weight 105 kg (BMI 31.0) Cholesterol, total (<5.0 mmol/I) 5.2 34
Tried hard to loose weight for 5 yrs (98 kg, BM128.9)  HDL cholesterol (>1.0 mmol/l) & 12
LDL cholesterol (<2.6 mmol/I) 33 19
Received semaglutide (Ozempic) for T2DM in USA Triglycerides (<1.7 mmol/|) 21 13
Weight reduction 8 kg/4 months with semaglutide
Fibroscan (< 5kPa) 11.0 7.0
CAP (< 275 kPa) 338 257
FIB-4 Score 155 1.89
NAFLD Score -0.883 -2.054

A placebo-controlled trial of semaglutide in NASH
(Phase 11, n=320 NASH patients F1-F3, BMI > 25, 18 months)

A Resolution of NASH with No Worsening of iver Fibrosis B Improvement in Liver Fibrosi Stage with No Worsening of NASH
(primry end paint) (confirmstory secondary end point)
Odds ato, 336 (95% C1,129-8.36) Odds raio, 196 (95% C1,086-4.51)

Odds rato, 2.

»
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g o i n
I iw
g ow] 36 g w0
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2 - &
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10] 10
Semaglutde, Semaglutide, Semaglutide, _ Placebo Semaglutide, Semaglutde, Semaglutide,  Placebo
0r'mg 02m 04 floir-s 01 02mg  04m Nosy)
NS NS (Nese) NSH NS (Nesh)
* Signifi NASH ion; no dif ini of fibrosis stage

+ 4.8-12.5% weight loss in 18 months in semaglutide patients (vs. 0.6% in controls)
* Status: NASH phase Il study ongoing (ESSENCE study)

Newsome P etal., N Engl J Med 2020
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Personal thoughts on GLP-1 agonists
Approved for treatment of diabetes and obesity (Ozempic, Rybelsus)

Efficient weight loss (i.e. 15%) and improved metabolic parameters (i.e. HbA1lc)

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 Mied 2021
“*Fujino € etal.Cureus 2023

Weight regain and cardiometabolic effects after withdrawal
of semaglutide: The STEP 1 trial extension

Weight HbAlc
(A) "

589 6Sweek veatmentphase

HbALE (%)

= Semaglutide 2.4 mg arm
s1d Piacebo arm

Time since randomizaton (wk) Time since randomization wk)

Wilding JPH et al., Diabetes Obes Metab 2022
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American Academy of Pediatrics Issues Its First Comprehensive Guideline on Evaluating,
Treating Children and Adolescents With Obesity
American Academy
of Pediatrics

* 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

Lifestyle advice for ALL patients with NAFLD

Non-recommended foods/

Recommended foods
Minimize consumption

Recommended activity

Wediterranean diet

ra-processed
food

sy =
123 Saturated fats S|
L NS i crosors 3
Nuts/ |
N o Procossedmeat H
Legumes W > E
"y T=7 High fat 3
= - : sugared =
" Sweets. dairy products 3
Whole 2 Fruits 3
nde G OB eemves - p
Lo o  Mentalwe boing management & S [
+ Aerobic exercise 23 daysiweek | 1) ) g
BN - 4 (3150 miwesk moderse mnsiy) 1 I H
a Ry | | - Ressacr oo szamens | | . e =
75 < + Re nt shaviour gns:svreatans rsshiond
E < oduce sedentary behaviou oo gt

. j9ar (6.9. . in fish, and walnuts; utlize
sugared dairy products, elc.) olive oil over other oils more often

+ Avoid sugar-sweetened beverages. * Minimize *fast food" and ultra-processed food

+ Reduce saturated fat and cholesterol (e.g. by eating low fat meat  + Home-cooked meals are preferable
and low fat dairy products) - Try to folk

P

All coffee types decrease the risk of adverse clinical outcomes in chronic liver disease: a UK Biobank study
All coffee
CLD = 0.79[0.73, 0.87]
CLD or steatosis =]
HCe —
Death from CLD —_—
Decaffeinated coffee
CLD —
CLD or steatosis s
————— 1.00[059, 172]

Death from CLD +————— 0.36[0.21, 0.62]
Instant coffee
CLD et 0.85[0.77, 0.93]
CLD or steatosis - 0586[0.79, 093]
HC 1 086[057, 1.30]
Death from CLD —_— 0.65[0.49, 0.86]
CLD — 0.65[0.57,0.74]
LD or steatosis — 065 (059, 0.73]

————— 086[038,1.17]
Death fomCLD  +———— 0.39[0.26, 0.59]

—
Regular coffee (> 2 cups/day) consumption is 02 05 1 2
recommended in patients with MASLD SRIEEES R RS
Kennedy O) et al, BV Public Health 2021
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Daily sugar intake: WHO reccomendations

Max. 25 g (50 g)/day @)t

Guideine
* WHO recommends reducing the intake of free sugars* to <10% energy
percent at all stages of life

Sugars intake for
adults and children

* 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

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

Do not expect industry to improve food products without regulation

U |
Sugar content
Switzerland
(no sugar tax) 2o @

28.5g/250ml =

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 “Declaration of Milano": Aldi Suisse, bio-familia, Bossy Céréales, Coop, Cremo, Danone, Emmi Schweiz, Keflogg.
(Schweiz), Lidf Schweiz, Migros, Molkerei Lanz, Nestlé Suisse, Schweizerische Schalmihle € Zwicky, Wander.

Summary & Conclusions

* The epidemiological burden of MASLD is increasing rapidly and is related to nutrition

* Astepwise 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 Ill) 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

* Eatreal food — reduce sugar, sweetened beverages and ultra-processed food
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Feed your gut (with_real food) & protect your liver!

THE NO. 1 SUNDAY TIMES BESTSELLER

Chris van Tulleken

METABOLICAL

People

Why Do We All
Eat Stuff That Isn’t
Food...and Why
Can’'t We Stop?

The Truth About Processed
Food and How it Poisons
People and the Planet

DR ROBERT LUSTIG, b, msL

“Let Food Be Thy Medicine and
Medicine Be Thy Food.”

Hippocrates, 400 B.C.
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