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Terapia dell’obesita: Steatoepatite




DISCLOSURE INFORMATION

negli ultimi due anni ho avuto i seguenti rapporti anche di
finanziamento con soggetti portatori di interessi commercial
in campo sanitario:

Bruno, Mundipharma, Astra Zeneca




Obesita definizione




Diagnosi e stadiazione

Diagnosi: Il framework va oltre il semplice BMI,

includendo la valutazione della distribuzione del

grasso corporeo (in particolare il grasso
viscerale) e gli effetti clinici di questo accumulo
eccessivo.

Viene introdotta la misura del rapporto vita-
altezza (WtHR), poiché risulta essere un
marcatore migliore di rischio cardiometabolico
rispetto alla sola circonferenza vita.

Si incoraggia anche l'uso di esami per la
composizione corporea (ad esempio, DEXA o
bioimpedenza) quando il BMI non é sufficiente.

Stadiazione: L'obesita viene stadia in base alla

gravita delle complicanze mediche, funzionali e

psicologiche

Diagnosis of obesity

Clinical component
- Medical domain
- Functional domain
« Mental domain

Anthropometric component
« High risk fat accumulation

(BMI = 25 kg/m* and WtHR = 0.5)
- Obesity (BMI > 30 kg/m®)

Diagnosis of obesity

BMI = 30 kg/m” or
BMI = 25 kg/m® and WtHR > 0.5
plus medical, functional or
psychological impairments or
complications

Staging of obesity

Discussion of personalized
therapeutic targets

Initial level of intervention

Intensification of therapy
if initial level is not sufficient
to achieve personalized
therapeutic targets

Busetto L, A new framework for the diagnosis, staging and management of obesity in adults. Nat Med. 2024 Sep;30(9):2395-2399



Adiposopatia alla base delle complicanze

Normal adipose development Healthy adipose expansion Metabolically unhealthy obesity

Normal nutrition Increased number of Insulin resistance
Normal microbiome small adipocytes Ectopic fat deposits
Adipocyte growth factors Low inflammation Metabolic syndrome
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Adiposopatia alla base delle complicanze

Normal adipose development

Normal nutrition
Normal microbiome

Adipocyte growth factors
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Healthy adipose expansion
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small adipocytes
Low inflammation
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Kahn.J Clin Invest. 2019;129:3990.
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Accumulo ectopico di TA
e trigliceridi
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»Tessuto adiposo viscerale
» Fegato

»Pancreas

»Muscolo

»Cuore

C Lelliott and AJ Vidal-Puig International Journal of Obesity (2004) 28, S22—-S28



Steatosi: fisiopatologia
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Epatosteatosi : Classificazione

Steatotic Liver Disease (SLD)

Metabolic dysfunction— MetALD Alcohol- Specific etiology SLD | Cryptogenic
Associated Steatotic (MASLD and increased alcohol intake*) associated SLD

Liver Disease — (alcohol-related)

(MASLD) MASLD ALD Liver Disease
predominant predominant (ALD)

Liver Injury
o1t

Weekly alcohol intake (g)

Metabolic Monogenic
dysfunction— predominant predominant diseases’

Drug-Induced

Associated

SteatOhepatitis Average daily alcohol intake (g)
(MASH) >

Miscellaneous?*

*Weekly intake 140-350 g female, 210-420 g male (average daily: 20-50 g female, 30-60 g male).
Teg, lysosomal acid lipase deficiency, Wilson disease, hypobetalipoproteinemia, inborn errors of metabolism.
*eg, hepatitis C virus, malnutrition, celiac disease.

Rinella. Hepatology, 2023;78:1966.




Epatosteatosi : Classificazione (2)

Steatotic Liver Disease
(hepatic steatosis identified by imaging or biopsy)

Does the patient meet any of
the cardiometabolic criteria?

|

No

MetALD or other
combination etiology

Rinella. Hepatology, 2023;78:1966.

|

Cryptogenic SLD

Other specific etiology

SLD
(eg, ALD, DILI,
monogenic diseases)

Cardiometabolic Criteria

At least 1 of 5:

BMI 225 kg/m? (23 Asia) OR WC >94 cm (M) and
80 cm (F) OR ethnicity-adjusted equivalent

Fasting serum glucose >5.6 mmol/L

(100 mg/dL) OR 2-hr postload glucose levels
>7.8 mmol/L (2140 mg/dL) OR A1C >5.7%
(39 mmol/L) OR T2D OR treatment for T2D

Blood pressure >130/85 mm Hg OR specific
antihypertensive drug treatment

Plasma triglycerides >21.70 mmol/L (150 mg/dL)
OR lipid-lowering treatment

Plasma HDL cholesterol <1.0 mmol/L (40
mg/dL) (M) and £1.9 mmol/L (50 mg/dL) (F)
OR lipid-lowering treatment




MASLD: Clinica

Sintomi Scenari comuni
" Generalmente assenza di sintomi; = Monitoraggio per LLDs
riscontro casuale o ,
= Esami di routine
= Astenia
= Disconfortin ipocondrio dx
Spesso “Riscontro occasionale”
= Alterazione indici di funzioalita
= All'imaging (fegato brillante all’eco)

= Epatomegalia

De Alwis. Dig Dis. 2016;34:19.



MASLD e MASH: prevalenza

MASLD

A
Normal Liver ' Steatosis Steatohepatitis Cirrhosis
“MASLD” “MASH”

Fatty liver with trivial or Fatty liver with significant Increasing fibrosis
no inflammation and no inflammation and leading to cirrhosis,
hepatocyte ballooning hepatocyte ballooning hepatocellular carcinoma

Worldwide prevalence: 3%-5%! 1%-2% at risk*

*Based on analysis of NHANES data estimating 1.74% prevalence of MASH with advanced fibrosis.2

1. Younossi. J Hepatol. 2019;70:351. 2. Kabbany. Am J Gastroenterol. 2017;112:581.




Screening per MASLD/MASH

Primary care, endocrinologists, gastroenterologists, and obesity specialists should screen for MASLD with advanced fibrosis

Step 1: Identify patients at risk

Steatosis on any imaging modality

>2 metabolic risk factors Type 2 diabetes .
or elevated aminotransferases
I

Step 2: History and laboratory tests: Excessive alcohol intake, CBC, liver function tests

Step 3: Noninvasive testing for fibrosis
(FIB-4 is a calculated value based on age, AST, ALT, and platelet count)

FIB-4 <1.3 FIB-4 1.3 to 2.67 FIB-4 >2.67

'

INDETERMINATE RISK

y

Step 4: Liver stiffness measurement

LSM <8 kPa LSM 8-12 kPa LSM >12 kPa
LOW RISK INDETERMINATE RISK HIGH RISK
Repeat NIT in 2-3 yr unless Refer to hepatologist for liver biopsy or Refer to hepatologist
clinical circumstances change MR elastography or monitoring with
re-eval of risk in 2-3 yr

Kanwal. Gastroenterology. 2021;161(5):1657.




MASLD Fibrosis Score e FIB-4 Score:
Disponibilita di calcolatori on line

= Basati su eta, conta piastrinica, AST, ALT, + altre variabili ematochimiche

10:48
NAFLD (Non-Alcoholic Fatty Liver Disease) Fibrosis Score Fibrosis-& (FIB-&) Index for Liver Fibrosis

Estimates amount of scarring in the liver based on several laboratory tests Noninvasive estimate of liver scarring in HCV and HBV patients, to assess need for

When to Use v Pearls/Pitfalls v

When to Use v Pearls/Pitfalls v

Age
Age

Use with caution In patients <35 or

- »>65 years old, as the score has been
. Y

shown to be less reliable in these
patients

impaired fasting
glucose/diabetes : o :1-4 U/L

Aspartate aminotransferase

Norm: 1-4&0
Platelet count - 33 x10%/L &y

Norm:1-35 AT
u/L

Alanine aminotransferase

Platelet count Norm: 150 - 350 Platelet count

Albumin Albumin

mdcalc.com



Obiettivi del trattamento della MASLD

= |dealmente: risoluzione della MASH e regressione della fibrosi epatica

Esiti standard dei trial clinici:
" Risoluzione della MASH senza peggioramento della fibrosi

= Miglioramento della fibrosi di 21 stadio senza peggioramento della
MASH
Pazienti candidati alla farmacoterapia: MASH con fibrosi di stadio >2



Impatto del calo ponderale sulla MASLD

Hannah. Clin Liver Dis. 2016:20;339.

Fibrosis

Weight loss 210%

(45%)

MASH resolution
(64%-90%)

Weight loss 27%

Ballooning/inflammation

(41%-100%)

Steatosis
(35%-100%)

Weight loss >5%

Weight loss 23%




Trattamento della MASLD: Dieta ed esercizio fisico

Exercise alone reduces liver fat

" Aerobic >150-250 min/wk Avoid fructose-sweetened beverages,
= Resistance training 45 min/day x 3 days/wk added sugars




GLP-1 RAs: Semaglutide

. GLP-1 R+ B-cell
Hypothalamic

or hindbrain
GLP-1 R+
neurons

J Food intake ™ Insulin secretion Adipocyte
1 Weight loss N Adipose nutrient uptake

‘ ‘ Fatty
J Liver lipids J Liver lipids acids

t

J TG secretion
J, VLDL secretion

At 1 Insulin
1 { Glucagon
[P ————

—p Direct effect
=== |ndirect effect
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J' Chylomicron secretion

J De novo lipogenesis

_—>» < Chylomicron synthesis

J' Glucose production

™ Glucose uptake — |, Gut motility

Liver Gut

Yabut. Endocr Rev. 2022;bnac018.




Studio ESSENCE: Semaglutide in Pazienti con MASH

= Studio multicentrico, in doppio cieco, controllato con placebo, randomizzato di fase

Semaglutide 2.4 mg SC once-weekly
Adults with biopsy-confirmed MASH /" (n=533)
and fibrosis stage 2 or 3;
randomized 2:1 to
(N =1197; Part 1 n = 800) N Placebo

(n=267)

= Endpoint primario:
— Risoluzione della steatoepatite senza peggioramento della fibrosi epatica
— Miglioramento della fibrosi epatica (riduzione >1 stadio) senza peggioramento della
steatoepatite
= Endpoint secondari principali:
— Combinazione di risoluzione della steatoepatite e miglioramento della fibrosi epatica
— Variazioni delle prove di funzionalita epatica (LFTs), miglioramento dei marcatori non invasivi di
fibrosi, perdita di peso, profilo di sicurezza e tollerabilita

Sanyal. NEJM. 2025;392:2089.




GLP-1 RAs: Semaglutide

A Resolution of Steatohepatitis with No Worsening of
Liver Fibrosis

Estimated difference,
28.7 (95% Cl, 21.1-36.2)

100
P<0.001
} I I
70+
@ 62.9
S
& 504
6
& 407 34.3
S
c 304
Q
=
P 204
40=
0-
Semaglutide, 2.4 mg Placebo
(N=534) (N=266)

B Reduction in Liver Fibrosis with No Worsening of
Steatohepatitis

100
)

70+
% Estimated difference,
& 01 14.4 (95% Cl, 7.5- 21.3)
- I I
o 40+ 36.83
B0
S
c 304
§ 22.4
S 204
10=
0-
Semaglutide, 2.4 mg Placebo
(N=534) (N=266)

N Engl J Med Volume 392(21):2089-2099 June 5, 2025.




ESSENCE: Secondary Endpoints

Enhanced Liver Fibrosis Score

10.2 A
10.0 - T I Placebo 1
S 98- I I !
O .
A
c 9.6 A
Y 94 A
= — +
9.2 1 Semaglutide
1
O 1 I I |
0 24 48 72
Wk
Patients at Risk, n
Placebo 266 252 246 237
Semaglutide 534 511 504 492

Sanyal. NEJM. 2025;392:2089.

Liver Stiffness per VCTE

13 A
g_t? 12 1
< 11 A Placebo
a
o 10 -
£ 97
Hho 8-
3] -
= 7 Semaglutide
=l
O 1 1 I
0 48 72
Wk
Patients at Risk, n
Placebo 216 204 193
Semaglutide 417 399 381




Tirzepatide in MAFLD/MASH

Primary and Key Secondary End Points.

A Resolution of MASH and No Worsening of Fibrosis
Risk difference,
34 (95% Cl, 17-50)
P<0.001
T 1
Risk difference,
46 (95% Cl, 29-62)
P<0.001
T 1
Risk difference,
1005 53 (95% Cl, 37-69)
90 P<0.001
£ 807 1
S 62
Q.
k° 70+ 56
60
2 T
oo 40
S
S 304
Y
g 204 10
10
Tirzepatide, Tirzepatide, Tirzepatide, Placebo
5mg 10 mg 15 mg (N=43)
(N=47) (N=47) (N=43)

B Decrease of =1 Fibrosis Stage and No Worsening of MASH

Risk difference,
25 (95% Cl, 5-46)

Risk difference,
22 (95% Cl, 1-42)

100+

Risk difference,
90 21 (95% Cl, 1-42)
1
£ 80-
(2]
g 707 55
B ] 51
S 60 T
w50
8 40+ 30
S
S 304
1%
S 20+
10
Tirzepatide, Tirzepatide, Tirzepatide, Placebo
5 mg 10 mg 15 mg (N=48)
(N=47) (N=47) (N=48)

Loomba R et al. N Engl J Med2024;391:299-310




Tirzepatide in MAFLD/MASH

Mean Liver-Enzyme Levels over Time.

Tirzepatide, 5 mg (N=47)  —W— Tirzepatide, 10 mg (N=47)  —@— Tirzepatide, 15 mg (N=48) -~ Placebo (N=48)
A Alanine Aminotransferase B Aspartate Aminotransferase
70 70
65:| Mean value at baseline, 53.9 U/liter 65 Mean value at baseline, 45.7 U/liter
60 ' 60
55—‘ 13 i ‘ T 5543
8 SO—E_\T, .- g 50
S 455 \‘\$ | S 43y I ._ |
g 404 ~ T g 4N\ T [T*7]
= \ e -]
> 35- T \T > 354 NI .
s - c T
S 304 = N T S 30 3 K
25+ *\V\— T ¥ 3 25 "\i\ - % s ¥ 2
—x v T
20 = : 1 4 £ 204 - = <1 Loz
154 154
0 [T T = 7] T e 0 [T = o | | T
Ot14 8 12 16 20 26 40 52 TRESFU Ot14 8 12 16 20 26 40 52 TRESFU
Weeks since Randomization Weeks since Randomization
Alanine Aminotransferase — U/liter Aspartate Aminotransferase — U/liter
Placebo 51.7 50.9 47.2 Placebo 43.4 43.9 40.4
Tirzepatide, 5 mg 22.8 26.1 23.8 Tirzepatide, 5 mg 23.7 264 231
Tirzepatide, 10 mg 23.0 23.7 254 Tirzepatide, 10 mg 23.5 23.9 24.6
Tirzepatide, 15 mg 21.7 23.4 23.0 Tirzepatide, 15 mg 23.1 241 229

Loomba R et al. N Engl J Med2024;391:299-310




Effetto di classe? GLP-1 Ra, dual e trial agonist

A GLP-1 Receptor Agonist: Semaglutide for 72 Weeks

W Placebo (N=266) M Semaglutide, 2.4 mg/wk (N=534)

1004

80 P<0.001
1

62.9

P<0.001

404 343 36.3

Percentage of Patients
v
(=]
1

0
Resolution of MASH without
Worsening of Liver Fibrosis
(primary end point)

=1 Stage Reduction in

Liver Fibrosis without
Worsening of MASH
(primary end point)

B GLP-1-GIP Receptor Agonist: Tirzepatide for 52 Weeks

M Placebo Tirzepatide, WM Tirzepatide, W Tirzepatide,
100 (N=48) 5 mg/wk 10 mg/wk 15 mg/wk
(N=47) (N=47) (N=48)
90-
w 804 P<0.001 for dose-response P value vs. placebo
%:: o curve vs. placebo not tested
£ 62
¥ 60— 56 55
& 51 51
o 504
)
S 404
=
% 30+
o 20—
10—

Resolution of MASH without
Worsening of Liver Fibrosis
(primary end point)

=1 Stage Reduction in

Liver Fibrosis without

Worsening of MASH
(primary end point)

C GLP-1-Glucagon Receptor Agonist: Survodutide for 48 Weeks

M Placebo Survodutide, Survodutide, M Survodutide,
100 (N=74) 24 mg/wk 4.8 mg/wk 6.0 mg/wk
(N=73) (N=72) (N=74)
90
P<0.001 for dose-response P value vs. placebo
..E 80 curve vs. placebo not tested
2 70
g 62
o 60
s 47
g % 43
= i
g 40 34 36 5
v 304
5]
o 20 14 18
il I
0

Reduction in MASH without
Worsening of Liver Fibrosis
(primary end point)

=1 Stage Reduction in

Liver Fibrosis without
Worsening of MASH
(primary end point)

D GLP-1-GIP-Glucagon Receptor Agonist: Retatrutide for 48 Weeks

M Placebo Retatrutide, Retatrutide, M Retatrutide, M Retatrutide,
(N=19) 1 mg/wk 4 mg/wk 8 mg/wk 12 mg/wk
(N=20) (N=19) (N=22) (N=18)
0.3
O =T~~~ """""" | e T
— 104 -5
B'S' 20
= 201
L 30+
§ w0
= -50- -43 .
g’n -60- 57 _59
E ~70
U -804
§ _90- -81-82 8275
= _100- P<0.001 for all doses P<0.001 for all doses
110 vs. placebo vs. placebo
Week 24 Week 48




Resmetirom and the THR-B Pathway

Mitophagy
Mitochondrial
Lipid i biogenesis
THR-B L2 droplet

Healthy liver

|

DNL

Acetyl-CoA

Cholesterol

Injured liver (MASH)

Local “intrahepatic hypothyroidism”

Sinha. Nat Rev Endocrinol. 2018;14:259




THR-B Agonist: Resmetirom Approvec March 2084 crce!

accelerated approval for MASH
with F2 or F3 fibrosis

MASH Resolution® Fibrosis Improvement (21 Stage)*
100 100
P <.001
L 1
P <.001 30% P <.001
30 - P <.001
26% 26%
— — 25 =
4] 2 20 -
o c
= 9
= © 15-
a. a.
10 A
5 -
0 -
Placebo Resmetirom Resmetirom Placebo Resmetirom Resmetirom
(n=318) 80 mg 100 mg (n=318) 80 mg 100 mg
(n =316) (n=321) (n=316) (n=321)

*Liver biopsy (ITT) at Wk 52.
Harrison. NEJM. 2024,390:497.




Phase Il Trials for MASLD/MASH

Compound Mechanism Status Compound Mechanism Status
ALG-055009 THR-B agonist Completed Oral glr::?:g:_?go) FGF21 analogue S
Controlled P
HU6 metabolic Completed Oral MASLD
accelerator Efinopegdutide GC(ZZQ?‘I;;J R completed; MASH
TERN-501* THR-B agonist Completed Oral ongomne
Deuterium- Pemvidutide® GCGR/GLP-IR o :\tlel'f:eSdL'DMASH
PXLO65 modified Ongoing Oral agonist pon oi;m
thiazolidinedione going
Denifanstat’ FASN inhibitor Completed Oral Retatrutide GCGR./GLP_l R/. Completed
GIP R triple agonist
Saroglitazar PPAR agonist Completed Oral rsepatide GIP R/GLP-1 R dual Completed
Icosabutate FFA;Rt/:iZ‘M Completed Oral agonist
g ION224 DGAT?2 inhibitor Completed
VK2809 THR-B agonist Completed Oral GSK4532990 HSD17B13 i

*Not progressing. 'Denifanstat was given breakthrough therapy designation by the FDA in 2024.
*Pemvidutide has received fast-track designation by the FDA.

postersessiononline.eu/173580348 eu/congresos/EASL2025/aula/-SAT 451 EASL2025.pdf. Noureddin. Lancet Gastroenterol Hepatol. 2023;8:1094.
irternspharma.com/node/8591/pdf. Harrison. J Hepatol. 2023;78:914. NCT03061721. Zhang. Cell Biosci. 2024;14:90. Harrison.

J Hepatol. 2025;S0168-8278(25)00069-8. Gastroenterol Hepatol (NY). 2024;20:13. Gastroenterol Hepatol (NY). 2024;20:15. NCT05877547.
Gdémez. ) Hepatol. 2023;79:888. NCT05989711. Harrison. J Hepatol. 2025;82:7. Sanyal. Nat Med. 2024;30:2037. Loomba. NEJM. 2024;391:299.
Brierley. Lancet Gastroenterol Hepatol. 2024;9:691. NCT05583344. Harrison. Clin Gastroenterol Hepatol. 2023;21:2001.

Route

Injectable

Injectable

Injectable

Injectable

Injectable

Injectable

Injectable




Standards of Care in Diabetes: 2025

Obesity
pharmacotherapy

Prefer GLP-1 RA, ~ Prefer GLP- ‘
dual GIP and GLP-1 RA | GuUai : NG LI Not indicated

-~
Individualize O ’
care, targeting Obesity
the following: | pharmacotherapy
<>

« Adoption of a
healthy lifestyle

« Weight loss (if indicated)

« Optimal diabetes
management

Prefer GLP-1 RA,
dual GIP and GLP-1 RA

Obesity :
. Cardiovascular ph.mm.nw ok - . : "
risk reduction Compensated ,
: cirrhosis o y E2-F3 =
« Need for metabolic ASLD A:':;'"::‘a::o':‘f e S (D AvoiD

surgery (as recommended
by guidelines)

Obesity

Decompensated pharmacotherapy
[0 cirrhosis

3

(1) AvoiD Only use insull (1) AvoiD

American Diabetes Association Professional Practice Committee. Diabetes Care. 2025;48:559.
Copyright © 2025 American Diabetes Association. All rights reserved.




Terapia dell’obesita basata sulle complicanze

Obesity management

‘ medication decision \

Body weight management in obesity Complications management in obesity
I I
No complications present

Goal to treat: Fat mass accumulation to
prevent dysfunction in non-adipose organs

Complications present

Goal to treat: Reverse dysfunction
in non-adipose organs

|
I I
Fat mass diseases: Sick fat diseases:
Altered and pathological Deranged endocrine and immune responses
mechanical forces
|
| | | | | |
OSAS* KOA* Prediabetes Type 2 diabetes CvD* Heart failure* MASLD*
. Total body OSAS KOA pain Normoglycemia Diabetes Hospitalization MASH
Primary  weight loss gy N : S MACE : o
. . remission remission restoration remission for heart failure remission
endpoints:  at endpoint
Tirzepatide Tirzepatide Semaglutide Tirzepatide/ Tirzepatide/ Semaglutide Tirzepatide/ Tirzepatide
Semaglutide . . Semaglutide Semaglutide Semaglutide )
Available Phen-Topir Liraglutide Liraglutide Liraglutide Naltr-Bupr Semaglutide
Liraglutide/ i Naltr-Bupr
Scientific Naltr-Bupr/ Orlistat
evidence Orlistat

published up to
31 January 2025

P m e e e e e e —  — — —— —— — —————————— 4

Nat Med 2025 Oct 2. doi: 10.1038/s41591-025-03765-w. Online ahead of print.




Conclusioni

= La MASLD e una condizione altamente prevalente, con tassi variabili di progressione
verso MASH e fibrosi epatica avanzata.
Fondamentale identificare i pazienti con MASH e fibrosi significativa, per il rischio di
evoluzione a cirrosi.

" | soggetti con obesita e diabete tipo 2 devono essere valutati per la presenza di
MASLD.

" ['impiego di biomarcatori non invasivi puo supportare la stratificazione prognostica
e ottimizzare il percorso diagnostico-terapeutico.

* La modifica dello stile di vita e la riduzione del peso corporeo restano i pilastri
fondamentali nella gestione della MASLD

= Sul piano terapeutico, i GLP-1 Ra e dual agonists (semaglutide e tirzepatide)
mostrano risultati promettenti nei pazienti con elevato rischio di fibrosi.
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