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Il fegato e la sindrome metabolica: call to action

Dr Marco Rossi
Direttore UOC Gastroenterologia ed
Endoscopia Digestiva
Arezzo-Bibbiena-La Fratta-Sansepolcro
USL Toscana Sudest
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Why we need the gastroenterologist?

Why we have to work as a team?
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J Hepatol 2023: Global Burden of liver disease: 2023 update

a principale minaccia per la salute olobale dei
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* Prevalenza Globale NAFLD: 32.4%

* In progressivo aumento (parallelo a

quello det disturbi metabolici associatr)
Prima eziologia di trapianto epatico
Alto impatto economico (destinato a
crescita esponenziale)

e Jncremento stimato dell’incidenza della

NAFLD e delle sue complicanze
(cirrost scompensata, HCC, mortalita):
x2-x3 nel 2030

(Esstes C et al. 2018)

rossimi decenni

#ForumRisk20
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Worldwide trends in body-mass index, underweight, NCD Risk Factor Colebaretion (NCD-RisC)Y
overweight, and obesity from 1975 to 2016: a pooled Articles
analysis of 2416 population-based measurement studies in
128-9 million children, adolescents, and adults Lancet 2017; 390: 2627-42
] West Africa Il Polynesia and Micronesia
[ central Africa [ Caribbean
3 southern Africa Andean Latin America
[ East Africa [ Central Latin America
60-| HH Middle Eastand north Africa Il Southern Latin America 60
I Central Asia ™ High-income English-
O south Asia speaking countries
[ Southeast Asia = Northwestern Europe
B East Asia [ southwestern Europe °
Bl High-income Asia Pacific I Central Europe US Ob e SltV rate:
40| T8 Melanesia B £astern Europe 40 <

an unstoppable rise

- 1968: 15%
- 2008: 30%
- 2030: 50%

Number of obese girls (millions)
Number of obese boys (millions)
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Trends in the number of children and adolescents (5-19 y.o.) with obesity by region
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Amehoan Journal of OPTN/SRTR 2018 Annual Data Report:
TRANSPLANTATION Liver
== \S/:vlel:::zrlisot'llei?:Tsl\‘ll/SRTR Annual Data A. Kwong', W. R. Kim'Z, J. R. Lake'?, J. M. Smith'4,
Report 2018 D. P. Schladt?, M. A. Skeans?, S. M. Noreen?®, J. Foutz®,
S s SCIENTIFIC REGISTRY of E. MillerS, 3. 3. Snyder?5, A. K. Israni267, B. L. Kasiske2”

41 W NAFLD (Non-Alcoholic Fatty Liver Disease)

=0 Acute bver talure . . . . . .
principale cansa di epatopatia cronica nel mondo occidentale

- — HOV
\ w—f ALD
A ) —y Chol. disease
— HOC

ﬁw A Principale indicazione a trapianto di fegato (US.A)
=000t et

" manifestazione epatica della sindrome metabolica

Figure LI 6. Distribution of adults walting for liver transplant by dlagno- Aumento del Rischio CV
sls. Candidates waiting for transplant at any time in the given year. Candidates

listed concurrently at multiple centers are counted once. Active and inactive

patients are included. HCV, hepatitis C virus; ALD, alcoholic liver disease; Chol.

disease, cholestatic disease; HCC, Hepatocellular carcinoma.
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Clinical Gastroenterology and Hepatology 2019;17:748-755

14 -
Nonalcoholic Steatohepatitis Is the Fastest Growing Cause of | ¢
Hepatocellular Carcinoma in Liver Transplant Candidates e _ 12 -
pdates | Y
Zobair Younossi,”* Maria Stepanova,® Janus P. Ong,' Ira M. Jacobson,” 3
Elisabetta Bugianesi,” Ajay Duseja,” Yuichiro Eguchi,** Vincent W. Wong,%® § 10 A
Francesco Negro,!! Yusuf Yilmaz,7 Manuel Romero-Gomez,”* Jacob George, ™ &
Aijaz Ahmed, ™+ Robert Wong,*%% Issah Younossi,® Mariam Ziayee,® and Arian Afendy,® on 8 &
Behalf of the Global Nonalcoholic Steatohepatitis Council ‘g
T 6-
Q
Z
3 4
S
Nonalcoholic steatohepatitis g 2
I
is the most rapidly growing o
2002 2004 2006 2008 2010 2012 2014 2016
causc Of HCC among US ®-CHB -&-CHC —a—NASH --ALD ~o—ALD+CHC
patients listed for liver
transplantation.
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Rilevata mediante biopsia, imaging o biomarcatori/score ematicil

Inassenza di oltre cause di steatosi
MAin presenza di

Inassenza di oltre cause
disteatosi

Fig. 1 Steatosi epatica negli adulti

in presenzadicimeno 1 del 3
seguenti disturbl metabolici

(1 Significativo
consumo alcolico
(definito come
assunzione >20g/die
perledonneo >30
mg/die per gli uvomini)

2. EpatitecronicaBo C

3. Altre cause

specifiche disteatosi

epatica

Epatite indotta da

farmaci

« Epatite autcimmune

« Emocromatosi

Malattia di Wilson

Deficitdialfal

anti-tripsina

Malnutrizione

« Malattia celiaca

« |potiroidismo franco

« Altre cause secondarie
di steatosi

Sovrappeso o obesita: BMI 225kg/m
in uomini e donne caucasici (BMI 223 kg/m-
negli asiatici)

2. Diabete melitoditipo 2

3. Almeno 2 delle 7 anomalle metaboliche

Circonferenza vita 2120/88 cm inuomini e
donne caucasici (o criteri aggiustati per i diversi
gruppl etnicl)

Prediabete(es. glicemia adigiuno 5.6-6.9
mmol/Lo glicemia 7.8-11.0mmol/La 2oreda
carico orale diglucesio o HbA 1¢ 38-47
mmel/mol)

Pressione arteriosa 2130/85 mmHg o terapia
antipertersiva

Trigliceridi 21.70 mmol/L{150 mg/dL) o
terapia ipolipemizzante

Colesterolo HDL uomini <1.0 mmol/L{40
mg/dL), donne<1.3mmel/L{50mg/dL)o
terapiaipolipemizzante

Sensibllita all'insulina all'lHOMA test 2.5
Valoridi PCR ad alta sensibilita >2 mg/L

rAlmeno 1 delle 5 anomalie

metaboliche:

« Sovrappeso o obesita: BMI 225
kg/m* nei caucasicl (BMI 223
kg/m’ negli asiatici),
oclrconferenza vita 294/80cm

In uomini e nelle donne caucasicl,
o criteri aggiustati per i diversi
gruppl etnid

Glicemia adigiuno z5.6 mmol /L
(100 mg/dL), o glicemia =7.8
mmol/L{140 mg/dl)a 2oreda
carico oraledi glucosio, o HbAlc 2
39 mmol/mol (5.7%), o diabete
mellito di tipo 2 o terapia per
diabeteditipo 2

Pressione arteriosa 2130/85
mmHg o terapla antipertensiva
Trigliceridi 21.70 mmol/L{150
ma/dL) o terapia ipclipemizzante
Colesterolo HDLuomini<1.0
mmol/L{40 mg/dL),donne<1.3
mmol/L(50 mg/dL) o terapia
ipolipemizzante

b
NAFLD

MASLD

(soslost epabica aavocila a defun sone melabobica)
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mafld
mash steatosis

nash :
non-alcoholic

masld

metabolic

+ other etiologies
(MASLD+AFLD)
(MASLD+HCV) ...

‘ h
2005-2025

nafld
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EASL-EASD-EASO Clinical Practice Guidelines for t!}e management
A new definition for metabolic dysfunction-associated fatty liver of non-alcoholic fatty liver disease™
disease: An international expert consensus statement Fuope sy o the sudy of hf LiverJenst Europesn Apecinton [ the Sty

L Hepatic steatosis in adults ]

(detected either by imaging techniques, blood biomarkers/scores or by liver histology)

(defined as BMI 225 kg/n¥ in (defined as BMI <25 kg/m? in Caucasians
Caucasians or BMI 223 kg/m? in Asians) or BMI <23 kg/m?in Asians)

[Overweight orobesity] { Lean/normal weight }

4 N
If presence of at least two metabolic risk abnormalities:

» Waist circumference =2102/88 cm in Caucasian men and women (or 290/80 cm in Asian men
and women)

» Blood pressure 2130/85 mmHg or specific drug treatment

» Plasma triglycerides 2150 mg/dl (21.70 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

\ J

[ MAFLD : J

(Metabolic dysfunction-associated fatty liver disease)

#rorumRisk20 + other etiologies 00D

(MAFLD+AFLD)(MAFLD+HCYV) ...



Forumr Risk Management 25-28 NOVEMBRE 2025
\' , oblettlvo sanita ®salute | AREZZO FIERE E CONGRESSI %‘?’%

NORMAL SIMPLE NASH CIRRHOSIS
STEATOSIS

1.2-2.3/1000 yr/ / > 8 6.2-47/1000 yr

e

0811000 yr \ \ .J 4

L—-

Dysregulated immune

surveillance
Fibrosis: IL6 and

obesity

HCC

Insulin resistance, disregulation of
the microbiome, increased intestinal
inflammation

Genetics: PNPLA3, TM6SF2,
MBOAT7, GCKR, HSD17B13

Digestive and Liver Disease 54 (2022) 154-163
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Table 2.MASLD and MASH Prevalence, Incidence, and

Mortality Values

Group

Value

Global NAFLD prevalence
(2016-2019)

Highest global NAFLD
prevalence

Prevalence of lean MASLD
in general population

Prevalence of lean NAFLD
within the NAFLD
population

F1-F2 prevalence in
general population

F3-F4 prevalence in
general population

Incidence of NAFLD

All-cause mortality
Cardiac-specific mortality

Extrahepatic cancer
mortality

Liver-specific mortality

38%

Middle East and North Africa
(42.6%)

5%-7%

20% in the western and eastern
hemispheres

~ 40% (nonobese) in eastern
hemisphere

7%-8%

1%-2%

48.89-50.09 per 1000 person-
years

12.61-7.1 per 1000 person-years
4.2-5.5 per 1000 person-years
2.8-4.2 per 1000 person-years

0.92-1.75 per 1000 person-years

NOTE. Data are based on NAFLD.
F1, F2, F3, F4, fibrosis stages 1, 2, 3, and 4.
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Gastroenterology 2025;169:1017-1032

Global Consensus Recommendations for Metabolic Dysfunction- ®
Associated Steatotic Liver Disease and Steatohepatitis

00D
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Fibrosis-4 (FIB-4) Index for Liver Fibrosis

Noninvasive estimate of liver scarring in HCV and HBV patients, to assess need for biopsy.

5.2025
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Gastroenterology 2025;169:1017-1032

Global Consensus Recommendations for Metabolic Dysfunction- 2
Associated Steatotic Liver Disease and Steatohepatitis

When to Use v Pearls/Pitfalls v Why Use v
Strategy for the assessment of steatotic liver disease
Age
Use with caution in patients <35 or >65 years years Type 2 diabetes or
old, as the score has been shown to be less Obesuty + 21 cardiometabolic risk factor or
reliable in these patients . .
Persistently elevated liver enzymes
AST l
Aspartate aminotransferase UL { Calculate FIB-4* }
ALT l
Alanine aminotransferase uL A > 267
<13 B
Platelet count e [VCTE or alternative test'j
x 1= 3
[Intensnve management
of comorbidities** F[ Hepatology referral J
LSM N LSM
Re-assess <8.0kPa 28.0 kPa « Diagnostic work-up
ReSUIt: FIB4 at 51y * Management for liver-related
Re-assess FIB-4 ' g - outcomes
Please fill out required fields. every 1-3 years ' FIB-4 <1.3 FIB-4 21.3 « Intensified management of
> comorbidities
@ Evidence & Creator Insights * FIB-4 thresholds - 1.3 for age <65 years, 2.0 for >65 years A and B are options, depending on medical history, clinical
** e.g. lifestyle intervention, treatment of comorbidities (e.g. GLP1RA), bariatric procedures | coniext and local resources
A O 2 & " VCTE - vibration-controlled transient elastography
e.g. MRE, SWE, ELF, with adapted thresholds LSM — Liver stiffness measure

Adopted from ~ EASL-EASD-EASO Crvond Pr it of MASLD

#rorumRisk20 00D
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Who to screen

Duration of Screening

f /N

High Risk Profile

« Presence of Comorbidities
(e.g Diabetes, Obesity)
Family History of HCC

Older Age
Alcohol Intake
« Increased fibrosis markers
(e.g FIB-4, LSM)

Cirrhosis Present?

No

Individualized

screening based on
person's risk profile

4

Yes

Screen all patients

with cirrhosis

[ Case by case J Lifelong Screening

Screening interval

Every 6 months

Screening Modality

Other modalities such as MRI should be

Liver ultrasound +/- serum AFP
considered on a case-by-case basis

25-28 NOVEMBRE 2025 \
AREZZO FIERE E CONGRESSI

Screening for MASLD-Associated HCC

%052025
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- Il p1a grave pericolo per la salute pubblica nel mondo moderno

(problema globale)

MISSION:IMPOSSIBLE |8

#rorumRisk20 00D
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( People with MASLD and overweight/obesity ) (Peaple with MASLD and normal weight )
v e
= - » reduction of =5% of total body weight to reduce liver fat
80 ¢ reduction of 7-10% to improve liver inflammation Y -
- e S tecaction ot SIDR R mpce P < | reduction of 3-5% of total
= » N -
= ‘ body weight to reduce liver fat
v M
3 ' Consider bariatric procedures for people with obesity

" class Il or 111

= = i
&y ﬂ » ® * " A a -
2|y o "ég" | v L D & \ﬂ‘/g O¥ ®-
- e t )
=
- ¢ Follow the .Mc_-dilt-rmnpan dicta.r_v e Limit the consumption of ultra- . lnrroas&f dail\" phy:'_si("nl actiy’iry * Avoid smoking
pattern or similar plant-based diet processed food and saturated fats ¢ Increase exercise (aim 150-300 min‘week of o Avoid alcohol
* Increase consumption of fruits, o Avoid sugar-sweetened moderate, or 75-150 min/week of consumption (especially
vegetables, lentils, nuts, olive oil, and beverages vigorous-intensity) in advanced disease)

unprocessed poultry and fish * Decrease sedentary time

Figure 2. Lifestyle management.

#rorumRisk20 00D
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Cardiovascular
disease

Normal liver

L~

2 Type 2 diabetes ik Lifestyle modification
weigt loss (1) Change unhealthy lifestyle; (2) A low-calorie diet with
BEB—== daily calorie reduction of 500-1000 kcal/day; (3) Exercise

Steatosis includes aerobic exercise and resistance training 9based on
s 3 e )] patients); (4} digital health interventions

Atherosclerosis 4
/ A /
/ {
|\ K_/

Pharmacological treatment

MASH with without

Sarcopenia (1) Anti-obesity and antidiabetic medications; (2}
|/ Medications for dyslipdemia and hypertension; B avenc
i l l 7-10% (3) Medications for MASH and significant ‘
e | ; : . . . .
Obstructive | weigtiass & st 4.1 The use of STATINS should be encouraged in pts with cirrhosis

sleep apnea . . . . .
N, Animportant fibrosis and an approved indication for statins since these agents may decrease
) driving force of g . .
T combination ortal pressure (Al) and improve overall survival (B.1) - Changed
disorder therapies

4.3 The use of ASPIRIN should not be discouraged in pts with
: cirrhosis and an approved indication for aspirin, since it may reduce the
uAaion ri H iver-r mplicati (B2) — New

Chronic kldney
disease

&4 h.‘

Hepatpcellular
carcinoma

... anti-obesity / antidiabetic medications?

#ForumRisk20 000



f—
[\

Forum Risk Management 25-28 NOVEMBRE 2025
\ / obiettivo EIEEIANT AREZZO FIERE E CONGRESSI

DIETA e STILE DI VITA: COSA POSSIAMO FARE IN PREVENZIONE SECONDARIA?

Weight Loss Through Lifestyle Modification Significantly ®
Reduces Features of Nonalcoholic Steatohepatitis

Eduardo Vilar-Gomez,‘“ Yadina Martinez-Perez,' Luis Calzadilla-Bertot,’
Ana Torres-Gonzalez, Bienvenido Gra-Oramas,  Licet Gonzalez-Fabian,” Scott L. Friedman,"
Moises Diago,” and Manuel Romero-Gomez

52 weeks of lifestyle intervention

>
- 293 pazienti
i o e Lo - «Paired liver biopsies» in 261 pazienti
NASH-resolution 10% 26% 64% 90%
FIBROSIS-regression 45% 38% , 50% 81%
STEATOSIS improvement 35% 65% 76% 100%
% Patients achieving WL  70% 12% 9% 10%

Gastroenterology 2015;149:367-378

#rorumRisk20 00D
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Agents in Development for NASH in US, EU, and Japan:

P h a s e I_ I I ' Other (18) " @ larsucosterol (DUR-928)/

® Oral

Durect :
@ IM-102/intzgral Molecular @ CBA&211/Cohgar e Subcutaneous

tolimidone/Melior
Updated Dec 2, 2021 » d e cibinetide/araim @ sco-267/scohia S Y
@ ART 648/Takedz, FERAE @ HASSG/Novartis A i2n i 5-723595/shionogi
PPAR Modulators (5) ARTham @ LPCN-1148/Lipocine B SRk, ::‘n;:c;T::éj @ MT 2004/Xizn Biocarz @ A /Shionogi Parenteral
® BMS-063272/5M5 o GDD 3898/Lpidio ® LPON-1144*/Lipocine ck, e BMS-986171/BMs @ idebenone/Santhera g5 ¥
/ P z s nspecifie
@ T3D 959/T3D, Bayer . iricorilant/ Hepaem/ Ll A - - § MEGLEC0/Hepagen
(T20. 0] ® tesamorelin/ @ Miricorilant/ promethera @ HUs/Rivus =
L COMCERt aD-0802/Oramad ® PxL77o/Poxel Metabolism Modulators (27)
@ pemafibrate/kowa @ . LM 011/LifaMax @ *TERN 101/Terns "
RAAS Modulators {0) Shenzhen, HighTide ® BOS-580/Boston, Novartis @ *ASC4a2/Gannex
@ PXLO65/Deutery, o cagrilintide/Novo Nordisk ® MK3655/NGM, Marck ‘ : )
@ PBF 1650/ ° poxel el @ azemiglitazone (MsDC-0502k)/ @ Vonafexor (EYP0O1)/ ® NN9500/Novo Nordisk
Pzlobiofarma, XOMA ® AXA1125/Axcella Cirius ° Poxel, ENYO
@ PHP-303/8ayer, pH-Pharma @ nitazoxanide/ ® saroglitazar/Zydus L4 L AT MR b e
Fit Pinnacl @ ** *efruxifermin/Akero el Lill
@ HPN-01/Hepanova ® RXCOD7/  Genft, Pinnacle ; ; il ® @ Ly3522348/¢li Lilly
RedX @ FM101/ ® L Qvartis [ ‘-"Iamﬁbranon‘ 2 ® phizer @ 0304/Betagenon
Future Meadicine — e z Inventiva L] y
Anti f.b ti /A tic fl t ? *belapectin/Galectin @ **obeticholic acid/Intercept @ BFKB8488A/Genentach. @ “META09/Metacrine BIO89-100/Teva, BSbio
nui-riprotic/Anti-intfiammato 22 ®
4 . Ky 122} Pre-reg  Phaselll Phase Ilb Phase Il Phase |
h H 5 o -
@ hydronidone/ @ leronlimab/Cytodyn ® *aramchol/Gaimed @ TVB2640, ASCA0/ @ ARO-HSD/Arrowhsad, GSK
;hangrjal Genomics @ *tipelukast/ @ *resmetirom/Madrigal Sagimet, »}sdetls
pegipanermin/INmune " Kyorin, MediciNova £ e @ 10N224/ionis ® bulevirtide/MYR
n e o Sones R8s/ 2 oy T S o ek @ Vxa8o9/Viking :
@® GB1211/Galecto  Pliant, Novartis Fousyons B/M ° o tirzepatide/Eli Lilly Novo Narcgs'icosabutatemorthsaa @ PF-07202954/Pfizer
A - itto Denko, BMS A s
PRM-151/Promedior, Roche @ CRV 431.:,.,,1&‘,;0“ @ *HM15211/Hanmi @ norursodeoxycholic acid/ @ *epeleuton (DS102)/ Livid Modul
- Afimmune ipi odulators (20
@ 1G0030317/ @ °TERN zosx;:“e{n;. o Ht 56005 i e immu P ’ (20)
LG Chem, TransThers @ hz.{ L2  Bljzealand ‘ ® ALG-009/Aligos g cER-209/Abionyx
NT-0167/NodThers  Synthetic Biologics e cotadutide/AZ @ ervogastat/Pfizer

adalimumab/130 Life Sciences @ ALN-HSD/alnylam, Regeneron

o efinopegdutide/
5C0-094/5cohia METCK/HaNMI @ :;Pagm"-’li’\" @ AZD2693 (ION839)/AZ, lonis

Apoptosis Inhibitors (0) @ A3907/Albireo

PB-718/PegBio @ AMG 609/amgen

S e S @ CT 388/Carmot .
: I r l . l b @ TERN 501%/Terns
*FDA Fast Track Status Incre Co A 8] * pemvidutide (ALT-801)/Us g ;?:::;"ab/ T e ey ts in biue only combi Tx
**FDA Breakthrough Designation ® DD 01/D&D ‘ .
+++ EU PRIME Designation [y prr e Immune Modulators (1)  Incretins (1), c0
Courtesy of Nina Brant, PhD Slide credit: clinicaloptions.com

semaglutide

#rorumRisk20 00D
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Consideration for selection of medications for treatment of comorbidities in those with MASH

Pioglitazone

GLP-1RAs

Sodium-glucose co- transporter-2 (SGLT-2)
inhibitors

Dipeptidyl peptidase-4 inhibitors

Metformin, Insulin, and sulfonylureas

Vitamin E

Ursodeoxycholic acid or
Omega-3 fatty acids

Pioglitazone can be considered as a treatment for T2D for individuals with or
without MASH but not as a MASH-targeted therapy

Until the FDA approves GLP-1RAs for MASH, these drugs should be considered
the preferred treatments for T2D and/or obesity in individuals with MASH.

SGLT-2 inhibitors should be considered as treatments for T2D for individuals
with or without MASH, but not as MASH-targeted therapies

Dipeptidyl peptidase-4 inhibitors can be considered as treatments for T2D for
individuals with or without MASH, but not as MASH-targeted therapies

Metformin, insulin,” and sulfonylureas are used for treatment for T2D, but are
not the preferred drugs for treatment of T2D in patients with MASLD or as
MASH-targeted therapy”

Due to a lack of sufficient evidence and balancing risks and benefits, vitamin E
supplementation cannot be recommended as a MASH-targeted therapy,
except in select individuals without T2D or cirrhosis

Ursodeoxycholic acid or omega-3 fatty acids should not be considered as a
treatment for people with MASH

MASH treatment with THR-( agonist (Resmetirom, approved in the United States)

Recommendation 1

If available and licensed, resmetirom should be considered as treatment in
individuals who meet NIT criteria: MASH with F2-F3 fibrosis in the absence
of cirrhosis

EASL

Journal of Hepatology, January 2025. vol. 82 ' e21-e22 The Home of Hepatology

#ForumRisk20
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Table 1. Glucose-lowering agents with some evidence to improve metabolic dysfunction-associated steatotic liver disease in histology-based studies.

Pioglitazone® GLP-1RAs Tirzepatide Survodutide”

Benefits in steatohepatitis Yes Yes Yes Yes

Benefits in liver fibrosis Yes, based on Not demonstrated to date, Yes, based on a Yes, based on a single
phase |l studies based on phase |l studies single phase |l study phase |l study

Benefits in major Yes
cardiovascular outcomes
Cost Low

Adverse events Heart failure, bone
loss/fractures at the
extremities, fluid
retention, hemodilution,

and weight gain

Yes

High

Gastrointestinal disorders
(nausea, constipation,
decreased appetite, vomiting,
and abdominal pain) and
gallbladder-related disorders
Progression of retinopathy?

Not demonstrated

to date

High

Gastrointestinal disorders,
including nausea, diarrhea,
and constipation

Not demonstrated to date

Unknown

Gastrointestinal disorders,
including nausea,
diarhea, and vomiting

“No longer available in many European countries.

®Not approved for the treatment of type 2 diabetes. GLP-1RAs, glucagon-like peptide 1 receptor agonists.

Journal of Hepatology, January 2025. vol. 82 ' e21-e22
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[ Preferred pharmacological options for treating comorbidities
— 4
MASH-targeted T2D Dyslipidaemia Obesity
GLP1RA l
M': ASSLI? v If locally approved: (e.g. semaglutide,
ot clvhost resmetirom liraglutide, dulaglutide) GLP1RA
o N in F2/F3 fibrosis and coagonists (6.9 Semagh e,
(FO-F3) (e.q. tirzepatide) Iiraglutide) and
coagonists
SGLT2 inhibitors (e.g. tirzepatide)
(e.g. empagliflozin, .
dapaglifiozin) Statins
S Bariatric
TR Metformin interventions
MASLD/ Chack Indication for (special caution in
MASH with liver t‘ransplantahon Insulin case of compensated
compensated in case of (in case of cirrhosis)
cirrhosis (F4) decompensation or decompensated
HCC cirrhosis)
*if glomerular fltration rate >30 mimin

Fig.4 Treatment recommendations beyond lifestyle modification in MASLD/MASH. The recommended choice of pharmacological treatment

options in individuals with MASLD/MASH is dependent on comorbidities and stage of disease. T2D, type 2 diabetes
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Conclusions

It has been estimated that approximately one-third of adults worldwide have metabolic
dysfunction associated steatotic liver disease (MASLD formally known as nonalcoholic fatty liver
disease, NAFLD)

The progressive form of MASLD know as metabolic dysfunction associated steatohepatitis
(MASH) is characterized by steatosis, hepatocite ballooning and associated liver inflammation

As MASH progresses, the liver becomes fibrotic, leading to cirrhosis, possible hepatocellular
carcinoma (HCC), and the need for liver transplantation.

Furthermore, MASH is associated with impaired health related quality of life and a tremendous
economic burden.

The global burden of MASH has been increasing in parallel with the increasing prevalence of
obesity and additional metabolic disorders.
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Conclusions

In patients with NAFLD diagnosed by imaging or histology over a median follow-up of 6.9 years,
there was a 65% increased risk of developing both fatal and nonfatal cardiovascular events

Patients with NAFLD are twice as likely to die of cardiovascular disease than liver disease, which
is largely related to shared risk factors including diabetes mellitus , HNT, and obesity

In fact liver disease is only the third leading cause of death in patients with NAFLD, following
cardiovascular disease and malignancy
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Global prevalence of non-alcoholic fatty liver disease and non-alcoholic
steatohepatitis in the overweight and obese population: a systematic

review and meta-analysis

SRR
¢ Reset Jingxuan Quek * « Kai En Chan * « Zhen Yu Wong, MBBS * « Caitlyn Tan « Bryan Tan « Wen Hui Lim « et al.

Show all authors « Show footnotes

||| Pooled analysis comprising 101 028 individuals:
O_ O NAFLD in overweight population 69-99%
NASH in overweight population 33-50%
2015 2026

NAFLD in obese population 27-75%
NASH in obese poplulation 33-67%

publQed” d

Advanced Create alert Create RSS User Guide <<Th€ global burden Of NAFLD
parallels the increase

in obesity rate across the world»
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EASL-EASD-EASO Clinical Practice Guidelines on the management
of metabolic dysfunction-associated steatotic liver disease (MASLD):
Executive Summary

Steatotic liver disease
Hepatic steatosis identified by imaging or biopsy

European Association for the Study of the Liver' - European Association for the Study of Diabetes? - European
Association for the Study of Obesity>

Published online: 13 June 2024

Presence of any of the cardiometabolic
criteria?

© by the European Association for the Study of Diabetes 2024, corrected publication 2024

|
YES

L

I
NO

L

Metabolic dysfunction- Presence (history) of

NO

associated <+——NO alcohol consumption >20 g/day in women
steatotic liver disease and >30 g/day in men?
(MASLD) T
; YES
1

Alcohol intake

L

Other causes of

J

>50 g/day in women and YES steatosis?
>60 g/day in men? | I
if inflammation and T T
ballooning on histology NO YES YES ey
} ! ' .
Metabolic dysfunction- MetALD Alcohol-related liver * Drug-induced liver Cryptogenic SLD
associated (20-50 g/day in women disease (ALD) disease (DILI)
steatohepatitis and (>50 g/day in women + Monogenic diseases
(MASH) 30-60 g/day in men) and >60 g/day in men) » Miscellaneous
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s N
[ Weight loss goals ] [ Recommendations to all MASLD ] [ Implementation ]
— N e Y2 s 3
o Diet quality Physical activity
MASLD g 25% for steatosis + Mediterranean diet + Tailored to the individual's » Multidisciplinary care
with > % reduction - Minimising processed preference and ability « Lifestyle evaluation
overweight S meat, ultra-processed «  >150 min/week of during healthcare visits
lobesity &g 27-10% for MASH )
£9 foods and sugar- moderate- or 75 min/week (| . Affordable structured
cS and fibrosis reduction of vigorous-intensit i i i
C e sweetened beverages vigorous- Y lifestyle interventions
b hysical activit: .
— % § Consider incretin- + Increasing unprocessed/ P ‘y‘ - y _ * Individualised plan
( —) = g based weight loss minimally processed foods * Minimising sedentary time depending 0'" the g
= - S
= patient’s preferences an
g 5 drugs Other lifestyle habits ot pavae oo
MASLD 58 + Smoking: avoidance )
with = Consider bariatric _ + Behavioural therapy
class llorll [P 2 8 procedures +  Alcohol: discouraged or
obesity @ § avoidance in advanced
28 fibrosis or cirrhosis
E e - s\ J
S =] Q - X
] MASH cirrhosis
.Z . < « Lifestyle adapted to the severity of liver disease and
( ) 2 ) nutritional status
MA,SLD e « Sarcopenia or decompensated cirrhosis: high-protein diet
with ' —p 3-5% weight reduction and late-evening snack
norm: « Compensated cirrhosis with obesity: moderate weight
weight ) | reduction plus high-protein intake and physical activity
- s " s L L _
£ s "
Prevention of MASLD and HCC Long-term goals:
» Preventing obesity Quality of life and survival
* Healthy diet Cardiometabolic benefits
* Regular physical activity Prevention of cirrhosis, HCC, T2D, cardiovascular disease
» Avoiding smoking and alcohol

Fig.3 Lifestyle management algorithm for MASLD. Behavioural Overweight: BMI of 25-29.9 kg/m® (non-Asian) or 23-24.9 (Asian),

therapy includes: self-monitoring, clinicians providing affected indi- Obesity: >30 kg/m” (non-Asian) >25 kg/m> (Asian). Class II obesity:
viduals with self-efficacy and motivation, setting realistic negotiable BMI >35 kg/m® (non-Asian) or BMI >30 kg/m® (Asian). Normal
goals and overcoming barriers. Examples of unprocessed/minimally weight: BMI<25 kg/m? (non-Asian) or <23 kg/m? (Asian). T2D, type
processed foods: vegetables, fruits (not juice), low-fat dairy, nuts, 2 diabetes

olive oil, legumes, unprocessed fish and poultry. Overweight/obesity:
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EASL-EASD-EASO Clinical Practice Guidelines for the management
of non-alcoholic fatty liver disease™

European Association for the Study of the Liver (EASL)*, European Association for the Study
of Diabetes (EASD) and European Association for the Study of Obesity (EASO)

Journal of Hepatology 2016 vol. 64 | 1388-1402
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NAFLD

*  Excessive hepatic fat accumulation with IR
»  Steatosis in >5% hepatocytes
*  Exclusion of secondary causes and AFLD

JOURNAL OF
°EASL HEPATOLOGY

NAFL

e Pure steatosis

*  Steatosis and mild lobular inflammation

EARLY

FO/F1 Fibrosis

NASH HCC
FIBROTIC CIRRHOTIC
F2/F3 Fibrosis F4 Fibrosis

Definitive diagnosis of NASH requires a liver biopsy
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‘ GUT MICROBIOME DYSBIOSIS IN OBESITY l
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Steatosis on imaging with or without abnormal aminotransferase levels

Steatosis without Findings
features of cirthosis suggestve
. of cirrhosis
/ \ |
CPRs and/or Iver Persistent | Consider liver
sliffness elevation in stiftnass
measurement aminotransferases L measurement
. v
Suggestive of Consistent with
advanced fibrosis? cirrhosis?
No Yes l No ’ Yes
' } Initiate HCC

Consider liver biopsy
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INSULINO-RESISTENZA: substrato comune di molte patologie croniche

NAFLD/MAFLD

Cardiovascular

naturemedicine

Rischio CV DM tipo 2

shed: 0

A Py v} tobe 1 ('?:\)%iabetes Normal liver
Obesity and hyperinsulinemia drive adipocytes to — ?

==

activate a cell cycle program and senesce Atheroscleross H”S/
647 Steatosis
INSULINO-RESISTENZA i O AR R N T A S T A/ Sarcopenia & “]
Ping Chen, ida Alexandersson, fleni Terezaki, Matthew ), Harms Marsa Kuytschke, Nahida Arifen, Neals I | -
IPERINSULINISMO O T i W P I RN =
Krime ouadi Cargle Knibbe, jere QUC orel] & palding Obsnucﬁve%i Hl’if’;f’mss
ne 27, 1941-1953 (2021) | Cite tt 1 SleEPapnea/ ‘\‘q 2N Animportant MASH with without
: - 14k & 30 Citat 128 Altme e (R Z';’Zg:;;ffmofc
Neuropatie Neoplasie i
l" I /,’“\;
e o Chronic kidney@
== D*‘— disease
2 H = e . : 5 S—— - 4 a A
invecchiamento XFd — S CELS ) e
- - 4 s

Gty
Hypopituitarism (&257%

Adspocyte cell cycle progression associates with obesity and hyperinsulinemia, with a concomitant increase in cell sige, nuclear sige and nuclear DNA
content. Chronic hyperinsulinemia in vitro or in humans, however, is assoctated with subsequent cell cycle extt, leading to a premature senescent
transcriptomic and secretory profile in adspocytes

@255 Non-hepatic
Of ’ malignancy
o
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MASH Occurs in a Context of Multi-tissue Involvement
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FFA overload Mitochondrial Insulin resistance
dysfunction

1 _ 1 ' and lipotoxicity

|
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| 1 !
| I
ER stress 4 TCA cyde flux I ER and oxidative stress :
¥ Kelogenesis I !
¥Long-chain acylcamnitine I :
¥ ATP production : g
Cytokines/chemokines | I
4 TNFaq, IL1B, MCP-1 I e g
Pl Apoptosis
ipon. I Hepatic stellate cell activation |
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Statements

e Type 2 diabetes and obesity (particularly abdominal obe-
sity) are the metabolic diseases with the strongest impact
on the natural history of MASLD, including progression
to MASLD/MASH-related advanced fibrosis, cirrhosis
and hepatocellular carcinoma (LoE 2, strong consen-
sus).

e Men aged >50 years, postmenopausal women and indi-
viduals with multiple cardiometabolic risk factors are at
increased risk of progressive fibrosis and the develop-
ment of cirrhosis and its complications (LoE 2, strong
consensus).
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There has been an explosive interest in NAFLD and its more advanced stage, NASH,
because of their growing impact on world health. In the United States, the number of
NAFLD cases 1s projected to expand from 83.1 million in 2015 (~25% of the population) to
100.9 million in 2030. An increased proportion of these cases will be NASH, rising from
20% to 27% of adults with NAFLD during this interval'. This rising disease prevalence will
exact a growing economic burden? and will be accompanied by both an increasing number
of patients with cirrhosis and end-stage liver disease necessitating liver transplantation’4
and an alarming increase in hepatocellular carcinoma>. Compared to incidence in other liver
diseases, a larger percentage (~35-50%) of HCCs that arise in NASH occur before patients
are cirrhotic and routine screening for cancer is conducted-®. As a result, these tumors tend
to be larger and less amenable to curative therapies than those with other etiologies’.
Globally, the prevalence of NAFLD i1s estimated at ~25% and 1s highest in the Middle East
and South America and lowest in Africa®. Whereas NAFLD typically is accompanied by
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Box 2 |
Comorbidities of NAFLD

Patients with NAFLD are twice as likely to die of cardiovascular disease than liver
disease, which is largely related to shared risk factors including diabetes mellitus, HTN
and obesity12. In fact, liver disease is only the third leading cause of death in patients
with NAFLD, following cardiovascular disease and malignancy>%!73. Both increased age
and metabolic comorbidities increase the occurrence and severity of NASH!76.177,
NAFLD and especially NASH also confer an independent risk of adverse cardiovascular
events in affected individuals beyond that conferred by the shared risk factors, likely
related to abnormalities including systemic vascular endothelial dysfunction, atherogenic
dyslipidemia and the systemic and hepatic proinflammatory state associated with
NAFLD and NASH; the magnitude of this risk has not yet been quantified, however.
NAFLD and NASH are also associated with abnormalities of cardiac structure and
function, which further contribute to its impact on CVD mortality®®!78, In a recent meta-
analysis of 34,000 patients with NAFLD diagnosed by imaging or histology over a
median follow-up of 6.9 years, there was a 65% increased risk of developing both fatal

and nonfatal cardiovascular events!”?.
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