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Change in Fatty Liver Disease Nomenclature:
“From NAFLD to MASLD definition”
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Figure 1. Flowrchart Showing the Classification and Subclassification of Steatotic Liver Disease
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Global Epidemiology of MASLD and MASH
Among Patients With Type 2 Diabetes

Meta-analysis of 123 studies (N = 2,224,144 patients with T2DM)

Globally
436 Million Adults with T2D
65% of T2D with MASLD
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Figure 2. Na eristoé@fsteatotic Liver Disease and MASLD.
Factors rela to,i n resistance and metabolic dysfunction, diet and envircnmental exposures, and genetic and epigenetic factors
are the m drivi{\of MASLD development and its progression throughout the entire spectrum of liver disease (Panel A). Female sex
and‘l'@onal ctors can also modulate the development and progression of MASLD (Panel B). Ranges for years for disease progres-
sios\\\} pQ age of patients are approximations. HCV denotes hepatitis C virus.
pad

Targher G et al. N Engl J Med. 2025; 393: 683-698 The NEW ENGLAND
JOURNAL of MEDICINE




Diagnostic criteria for adult MASLD — hepatic steatosis
plus =1 trait of metabolic syndrome in the absence
of secondary causes of steatosis
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Management and therapeutic strategies
for MASLD in individuals with T2DM
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Approval of a drug candidaie for
MASH therapy

e The FDA and EMA currently accept «MASH resolution
without worsening of fibresis» and «Fibrosis
improvement without worsening“of MASH» as primary
histological endpoints for conditional and accelerated
drug approval.

e For full regulatory approval, sponsors must ultimately
demonstrate lorig-term clinical benefits, such as risk
reductions in® ntajor liver-related outcomes (new-onset
cirrhosis, hepatic decompensation, HCC, and liver-related
deaths).




Effects of an «ideal» drug candidate
for MASLD/MASH therapy
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Current «treatment targets» based on
pathophysiological concepts in MASLD/MASH
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Resmetirom for MASH and liver fibrosis

1t drug conditionally approved by FDA, 14 March 2024, and by EMA, August 2025
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Resmetirom for MASH and liver fibrosis

1t drug conditionally approved by FDA, 14 March 2024, and by EMA;.¥9 August 2025

Phase 3 placebo-controlled MAESTRO-NASH ftrial: 966 patients with biopsy-proven MASe and moderate-severe liver fibrosis
treated for 52 weeks (BMI 35.3 kg/m?, 65% had T2DM)

(® 2P N\
A NASH Resolution with No Worsening of Fibrosis B Fibmsi@%pr@%ment by =1 Stage with No Worsening
100— of WLDQKétivity Score

P<0.001 P<0.001 N
4 2 P<0.001 P<0.001

30+

Percentage of Patients

Percentage of Patie

N O
. O . - .
Placebo R g}, Resmetirom, Placebo Resmetirom, Resmetirom,

>80 ,@ 100 mg (N=318) 80 mg 100 mg

(N=318)
@ 0 (N=321) (N=316) (N=321)

Harrison SA et al. N Engl J Med. 2024; 390: 497-509.




Resmetirom for MASH and liver fibrosis

(75t drug conditionally approved by FDA, 14 March 2024, and by EMA; 19 August 2025)

Table 3. Key Secondary and Other Secondary End Points (Primary Population).*

) O
"b% ,0(9\ Difference between Difference between
Resmetirom, Resmetirom, N Resmetirom, 80 mg, Resmetirom, 100 mg,
80 mg 100 mg D P | and Placebo and Placebo
Measurement (N=322) (N=323) 60 é}ﬂ» 21) (95% CI)i (95% CI)

least-squares mean percent ciggnge J;rg@ase!me percentage points

LDL cholesterol level at wk 241§ -13.617 . 0.1£1.7 -13.7 (-17.5 t0-10.0) -16.4 (-20.1t0-12.6)
Apolipoprotein B level at wk 24§ -16.813 Q. 9.5 Q 0.39+1.3 -17.2(-20.0to-14.4) -20.2 (-22.9t0-17.4)
Triglyceride level at wk 24§ -22.7+4.0 \&?\ fé'l 7+4.3 -2.6+4.1 -20.1 (-28.3 to-11.8) -19.1 (-27.8t0-10.3)
Lipoprotein (a) level at wk 24{** -30. 4+3@é \Q -35.9+4.0 -0.8443.5 -29.5 (-37.6 t0-21.5) -35.1 (-43.5t0-26.6)
MRI-PDFF at wk 52 %(\Q -46.6+2.8 -8.7+2.7 -26.7 (-32.9t0-20.6) -37.9 (-44.210-31.7)
Alanine aminotransferase level at wk 481+ @6 639 -33.2439 -6.9+3.8 -19.7 (-27.7 to-11.6) -26.3 (-34.5t0-18.1)
Aspartate aminotransferase level at wk 481+ 6 ﬁ 1439 -28.313.9 -29:3.8 -19.3 (-27.2to-11.3) -25.4 (-33.5t0-17.4)
(

\Z
y-Glutamyltransferase level at wk 4871 (0{0 @ 25055 -31.9+6.3 3.345.2 -28.3

-37.310-19.3) -35.2 (-45.5t0-25.0)

Harrison SA et al. N Engl J Med. 2024; 390: 497-509.
(Phase 3 MAESTRO-NASH trial)




Semaglutide for MASH and liver.iibrosis

(drug conditionally approved by FDA, 15 August 2025 and by EMA, 30 January 2026)

Phase 3 placebo-controlled ESSENCE ftrial: 800 patients with biopsy-proven MASH ana moderate-severe liver fibrosis (F2-F3
stages) treated with subcutaneous semaglutide 2.4 mg/week for 72 weeks (BMI 34 kg/m?,,58% had T2DM)
2O AN
A  Resolution of Steatohepatitis with No Worsening of B Reducti n)é%r Fibrosis with No Worsening of
Liver Fibrosis Steat @pa
Estimated difference,

28.7 (95% Cl, 21.1-36.2)
100], P<0.001

|
62.9 > Estimated difference,
60 14.4 (959 CI, 7.5— 21.3)
P<0.001

70+
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40+ 36.3
30+
20+

Percentage of Patients

10+

4]

Semaglutide, 2.4 mg ) Semaglutide, 2.4 mg Placebo
(N=534) Q> (N=534) (N=266)
QY N

Figure 1. Primary End Point (b \(b
The figure shows the perd&lta of patients with fibrosis stage 2 or 3 who had resolution of steatohepatitis with no
worsening of liver fibrog< (P | A) and reduction in liver fibrosis with no worsening of steatohepatitis (Panel B) after

72 weeks, with the eﬁ a{& difference expressed in percentage points.
V.
o<

Sanyal AJ et al. N Engl J Med. 2025; 392: 2089-2099.




Semaglutide for MASH and liver.iibrosis

(drug conditionally approved by FDA, 15 August 2025 and by EMA, 30 January 2026)

Phase 3 placebo-controlled ESSENCE trial: 800 patients with biopsy-proven MASH ardmaderate-severe liver fibrosis treated
with subcutaneous semaglutide 2.4 mg/week for 72 weeks (BMI 34 kg/m?, 56% had T2DM)

A Enhanced Liver Fibrosis Score
10.2+

10.0- Placebo
9.8

9.6

Mean Score

9.4

9.2- PN Semaglutide, 2.4 mg

T N D U' T I [
24 O (o\ 43 72
Weeks since ﬁb%omi%a%on Weeks since Randomization

> W
No. of Patients fb\' Q\ No. of Patients
Placebo 266 Placebo 216 204
Semaglutide, 24 mg 534 Semaglutide, 24 mg 417 399

Sanyal AJ et al. N Engl J Med. 2025; 392: 2089-2099.




Semaglutide for MASH and liver.iibrosis

(drug conditionally approved by FDA, 15 August 2025 and by EMA, 30 January 2026)

\U
Table 2. Change in Select Cardiometabolic Features during the Trial Period.* \Q ,\\(b\
A

(@)

O
Semaglutide, % %\ Difference between Semaglutide
2.4 mg P and Placebo at Week 72
Measure (N=534) (95%6 CI)

Blood pressure — mm Hg
Systolic . ) . ~4.00 (-5.93 to —2.07)F
Diastolic . . ~2.14 (-3.43 to —0.85)F
Glycated hemoglobin — %26
Patients without type 2 diabetes . Q ; -0.53 (-0.61 to -0.44)
Patients with type 2 diabetes -1.08 (-1.27 to -0.89) T
High-sensitivity C-reactive protein &25@ - —42.41 (—49.75 to —33.98)

— mg/liter \}
S

Triglycerides — mg/dl 6‘16 77 . -16.54 (-21.02 to -11.81)%
Cholesterol — mg/d|
Total : _ . ~2.93 (-5.60 to —0.19) %
Low-density lipoprotein 6@ AQ . . -2.04 (-6.35 to 2.46) &
High-density ||p0pr0tem®\<b‘ \(b' . . 4.66 (2.12 to 7.26) &

Sanyal AJ et al. N Engl J Med. 2025; 392: 2089-2099.




Semaglutide for MASH and liver.iibrosis

(drug conditionally approved by FDA, 15 August 2025 and by EMA, 30 January 2026)

Table 3. Safety Analysis Population.=

Event Semaglutide, 2. 4 Placebo

num@/tq\ number (percent)

Any adverse event 690,’8 315/395 (79.7)
Fatal adverse event ? 6/395 (1.5)
Serious adverse event OO@_Z' 4) 53/395 (13.4)
\@22;3:@ (2.8) 10/395 (2.5)

Gastrointestinal disorder 0 200800 (2.5) 6/395 (1.5)
Musculoskeletal or connective-tissue disorder 0@ . cDI[SOO (1.8) 6/395 (1.5)
Injury, poisoning, or procedural complication 11/800 (1.4) 5/395 (1.3)
Nervous system disorder 11/800 (1.4) 5/395 (1.3)
Neoplasm+ 11/800 (1.4) 8/395 (2.0)
Adverse event leading to trial discontinuation %\ 21/800 (2.6) 13/395 (3.3)

Infection or infestation

Adverse event affecting =10%26 of patients in eith
Nausea 290/300 (36.2) 52/395 (13.2)
Diarrhea N 215/300 (26.9) 487395 (12.2)
Constipation 178/800 (22.2) 33/395 (8.4)
Vomiting 1497800 (18.6) 22/395 (5.6)
O 134/800 (16.8) 74/395 (18.7)

Coronavirus disease 2019 (.9\
112/800 (14.0) 11/395 (2.8)

Decreased appetite

Adverse event within safety Focbs are&Q
Gallbladder-related dIS& \ 20/800 (2.5) 6/395 (1.5)
Acute pancreatitis 3/800 (0.4) 2/395 (0.5)
Malignant neopla& 13/800 (1.6) 9/395 (2.3)

@

Hypoglycemia N ‘\C)
Patients wit iabetesf 33/446 (7.4) 12/222 (5.4)
Patients w@oqupe 2 diabetes 1/354 (0.3) 1/173 (0.6)

Sanyal AJ et al. N Engl J Med. 2025; 392: 2089-2099.




GLP-1RAs improve MASH and liver fibrosis: A 'meta-
analysis of randomized clinical trials

Study or Mo of events / total Odds Ratio, IV, Weight (%), i Odds Ratio, IV,

subgroup Experimental Control common + random (95% CI) rfb common + random (95% CI)

[Non-cirrhotic MASH
Armstrong, 2018, Liraglutide (1.8 mg) ar23 2522 - 643 [1.20; 34 .41]
MNewsome, 2020, Sema (0.1 mg daily) 237557 10 f 58 —_—— .5 3.25[1.37; 7.69]
MNewsome, 2020, Sema (0.2 mg daily) 21 f 59 10/ 58 —_— X\ 285 [1.12; 6.30]
Newsome, 2020, Sema (0.4 mg daily) 33756 10 f 58 E— 4 6.89 [2.90; 16.35]
Sanyal, 2025, Sema (2.4 mg weekly) 336 534 91 f 266 — . . 3.26 [2.40; 4.44)]
Total (95% CIl), common 729 462 ) 3.48 [2.69; 4.51]
Total {95% CI}), random . 3.48 [2.69; 4.51]
Heterogeneity: v = 0; 3 = 3.48, df = 4, P = 0.4812; I = 0%

[ Cirrhotic MASH
Loomba, 2023, Sema (2.4 mg weekly) ¥ . 1.96 [0.62; 6.23]

Total (95% CI), common F76 - 3.39 [2.63; 4.36]
Total (95% Cl), random . 100.0 3.39 [2.63; 4.36]
Heterogeneity: ©°=0; 3 =4.38, df=5, P=0.4962; I°=0.0%

Test for subgroup differences {common effect): x° = 0.90, df = 1, P = 0.23425 -
Test for subgroup differences (random effects): = = 0.90, df = 1 P = 0.3425 MASH resol utlon

on + random (95% CI) common random common + random (95% CI)

subgroup Experimental Control

Study or No of events / total z\géds Ratio, IV, Weight (%), Weight (%), Odds Ratio, IV,

[Non{irrhoﬁc MASH ]
Armstrong, 2016, Liraglutide (1.8 mg) 8 /f23 31522
Newsome, 2020, Sema (0.1 mg daily) 28/ 57
MNeawsome, 2020, Sema (0.2 mg daily) 19/ 59
MNewsome, 2020 Sema (0.4 mg daily) 24 f 56
Sanvyal, 2025, Sema (2.4 mg weekly) 198 7 534 %,’ &6
Total (95% CI), common 729 462

Total (85% CI), randam @
Heterogeneity: T = 0.0014; ';_" =317.df =4, P = 0.52@ = 0%

N\
[Girrhotic MASH Q® AQ
Loomba, 2023, Sema (2.4 mg weekly \Q 5‘;’0@

2.24 [0.48; 10.35]
1.98 [0.93; 4.22]
0.97 [0.45; 2.11]
1.54 [0 72; 3.30]
2.02 [1.44; 2.83]
1.80 [1.38; 2.34]
1.79 [1.37; 2.35]

“

17

0.29 [0.08; 1.04]

1.67 [1.29; 2.186]
1.42 [0.90; 2.23]

Total (95% CI), common . A@ é T7G

Total (85% CI), randam »5\\\ 2
Heterogeneity: T9=0.1469; ;;_2=1 T df=5, P=0.0574; 1°=53.3%

Test for subgroup differenc mmon effect): 7" =7.54, df =1, P = 0.0060

Test for subgroup diff(er\ random effeclsl:zz=?.5‘l.dl= 1P =0.0061 FibrOSiS improvement

A0

Mantovani A et al. Liver Int. 2025;45:e70256. 19




Possible Hepatoprotective Effects of GLP-1 Receptor Agonists
(Semaglutide 2.4 mg/week) or Other Dual or Triple Incretin—-Eased Receptor
Agonists in Adults with MASLD or MASH and Fibrosis

AN
\.J

o,
A GLP-1 Receptor Agonist: Semaglutide for 72 Weeks B GLP-1-GIP Receptor Agonist: Tirzepatide f'opag Weel \\

(Phase 3 ESSENCE trial)

Placebo (N=266) Semaglutide, 2.4 mg/wk (N=534) Placebo Tirzepatide, .&?pa‘n ,\\- Tirzepatide,
100 (N=48) 5 mg/wk 15 mg/wk
90

P<0.001 80 P<0.001 for dose—r@hse \\% P value vs. placebo
70 curve vs. p#\ not tested

62.9
60 O 55

51 51
50

40
30

(N=47) \‘b @“ (N=48)

P<0.001
1

36.8

Percentage of Patients
Percentage of Patients

Resolution of MASH without =1 Stage Reduction in solution of MASH without =1 Stage Reduction in

Worsening of Liver Fibrosis Liver Fibrosis without Worsening of Liver Fibrosis Liver Fibrosis without
(primary end point) Worsening of MASH Y (primary end point) Worsening of MASH
(primary end point) & (primary end point)

Placebo Survodutide, Survodutlde& § Retatrutide, Retatrutide, Retatrutide, WM Retatrutide,
(N=74) 2.4 mg/wk 4.8 mg/wk 1 mg/wk 4 mg/wk 8 mg/wk 12 mg/wk

(N=73) (N=72) sl (N=20) (N=19) (N=22) (N=18)
P<0.001 for dose-response ue vs bo
curve vs. placebo A not ted
« O
47 43 0 @K

34 36 4,

Percentage of Patients

Mean Change in Liver Fat (%)

n I@ H without =1 Stage Reduction in -31-82 -82

0
86
.Qisem Liver Fibrosis Liver Fibrosis without P<0.001 for all doses P<0.001 for all doses
(p{ ry end point) Worsening of MASH vs. placebo ¥5-{pagebio
Q (primary end point) Week 24 Week 48

Targher G et al. N Engl J Med. 2025; 393: 683-698.
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Glucagon-like peptide-1 receptor agonist use
associated wwith a lowvwer risk of major advers&@ iver-
related outcomes: a meta-analysis of obse%é‘atlonal
cohort studies

Ciro Celsa 2?2 Grarzia Pennisi, ! Adele Tulone, ' Giacinta CianC|$Q
Marco Vaccaro,” Giuseppe Infantino, ! Gabriele Di Maria,” Dawid @to 2.5
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Figure 1 Forest plot and > ates of the long-term effect of GLP-1RA use on the risk of developing major adverse liver-related outcomes
{(MALOs) (n=11 retrospectj 0 tudies, including 647 903 GLP-1RA new users and 819317 GLP-1RA non-users). MALOs were defined as
occurrence of hepatic d p on events, hepatocellular carcinoma and liver-related death. The incidence rate of MALOs was significantly lower
in GLP-TRA new IJE-EW Q n-users (random-effects IRR 0.71, 95% C1 0.57 to 0.88). GLP-1RA, glucagon-like peptide-1 receptor agonists; IRR,
incidence rate rat

Major adverse livergelated events (MALO): hepatic decompensation, new-onset HCC, or liver-related death. Celsa C et al. Gut. 2025; 75: 815-824.




Use of glucose-lowering medications in.the
management of T2DM (& MASLD)
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Goal: Cardiovascular and Kidney Risk Reduction in
High-Risk Individuals with Type 2 Diabetes*
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ADA Standard of Care 2025. Diabetes Care. 2025; 48: S181-S206.
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Treatment algorithm for MASLD in T2DM

D )
Metabolic Dysfunction-Associated Steatotic Liver Disease {M&’B reatment Algorithm
’\Q} ~\Q§®
éfyaﬁ@ Diabetas MASH
P c&imap‘y pharmacotherapy pharmacotherapy
N

(8\ GLP-] A Prefer GLP-1 RA,

2 = i GLP- dhal GIP and GILP-1 RA, MOl ndicated
b\s\,@ {ﬁ“"‘ LP1RA 1™ ogfitazone, SGLTS
Individuslize 0 S . f'oo
care, targeting 1l Obesity Diabetes
the following: pharmacotherapy armacotherapy
>
+ Adoption of z =

. - Prrofer GLP-T R
hieatthy lifestyle Prafer GLP-T RA, J
viesty dual GIF and GLP-1 Ra, | Oudl GIF and GLP-1 R,

Weight loss (if indic ated) piaglita zone
Oyptimal dizbetes
M&n agemennt
- _QE . Obesity Diabetes
= Lemliowemcar . pharmacotherapy | pharmacotherapy
risk reduction
Meed formetabaolic A with F2-F3 Aswih F2-F3
surgery (s recommended s wath cautan™
by guid eline s}

Obesity Diabetes MASH
pharmacotherapy pharmacotherapy pharmacotherapy
(1) Avoan

August 2025/January 2026: Semaglutide 2.4 mg/week
. (FDA/EMA approvals for MASH pharmacotherapy)

*Individuzlized care EI‘%’\%EE Iint:nring neaded in compensated cimhosis given limited safety data available.
()

ADA Standard of Care 2025. Diabetes Care. 2025; 48: S59-S85.
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NAFLD Treatment: Impact of Diet and & % CEASL
Lifestyle Changes on Liver Hlstology\

low-fat hypocaloric diet,

n=293 NASH # fibrosis physical activity*

293 overweight or obese patients with v ’\\.
biopsy-confirmed MASH P<0.001* %O \9:0 001*

weeks (n=261)

* Low-fat hypocaloric diet
[750 kcal/day less than the

100% daily energy need] and 200
min of weekly walking
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Vilar-Gomez E et al” Gastroenterology. 2015; 149: 367-378.
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Romero-Gomez M et al. J Hepatol. 2017; 67: 829-846.
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