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4.26 In adults with type 2 diabetes,
MASLD, and overweight or obesity,
consider using a glucagon-like peptide 1
(GLP-1) receptor agonist (RA) or a
dual glucose-dependent insulinotropic
polypeptide (GIP) and GLP-1 RA for
the treatment of obesity with poten-
tial benefits in MASH as an adjunctive
therapy to lifestyle interventions for
weight loss. B

4.27a In adults with type 2 diabetes
and biopsy-proven MASH or those
at high risk for liver fibrosis (based
on noninvasive tests), pioglitazone,
a GLP-1 RA, or a dual GIP and GLP-1 RA
is preferred for glycemic management

4.27b Combination therapy with piogli-
tazone plus GLP-1 RA can be considered
for the treatment of hyperglycemia in
adults with type 2 diabetes with biopsy-
proven MASH or those at high risk of
liver fibrosis (identified with noninva-
sive tests) because of potential bene-
ficial effects on MASH.B

4.28 For consideration of treatment
with a thyroid hormone receptor-3
agonist in adults with type 2 diabe-
tes or prediabetes with MASLD with
moderate (F2) or advanced (F3) liver
fibrosis on liver histology, or by a vali-
dated imaging-based or blood-based
test, refer to a gastroenterologist or
hepatologist with expertise in MASLD
management. A

4.30b Insulin therapy is the pre-
ferred agent for the treatment of
hyperglycemia in adults with type 2
diabetes with decompensated cir-
rhosis. C

Diabetes Care 2025;48(Suppl. 1):S59-S85



DIABETE E OBESITA TRA RISCHIO
CARDIO-RENALE, EPATICO E NEUROLOGICO

Obesity
pharmacotherapy

Individualize
care, targeting
the following:

Prefer GLP-1 RA,

dual GIP and GLP-1 RA Mot indicated

Obesity
pharmacotherapy

Adoption of a C——-:)
healthy lifestyle

Weight loss (if indicated)

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

Optimal diabetes

management

Cardiovascular
risk reduction

Compensated

Obesity
pharmacotherapy

Need for metabolic cirrhosis

surgery (as recommended

As with F2-F3
with caution*

by quidelines)

Decompensated
cirrhosis

Obesity
pharmacotherapy

Diabetes Care 2025;48(Suppl. 1):S59-S85
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Goal: Cardiovascular and Kidney Risk Reduction in Goal: Achievement and Maintenance
High-Risk Individuals with Type 2 Diabetes* of Weight and Glycemic Goals

+Indicators of
+AscvDr high CVD risk bl oKD +Weight | | +Achievement and maintenance
L ig 5 Current or prior e3FR <80 mLjmin/173 m? OR management of thEI‘I'IiG oals
symptams of HF albuminuria (ACR =30 mgimmal g g
with documented [30 maig]). Repeat measurement ~ -
k. - HFrEF or HFpEF i resquired to confirm CKD
+ASCVD/indicators of high CVDrisk" h 4 h 4
( - - Efficacy Metfarmin ar other agent (including
GLP-1RA? SGLT2R with for weight combination therapy) that provides
with proven proven CVD SGLTZit +CKD (on maximally tolerated loss adequate EFFICACY to achiewe and
CVD benefit ) { benefit with HF benefit dose of ACEi or ARE) T maintain glycemic treatment goals
In this pepulaticn ol Prioritize avoidance of Fypoglycermia
SGLT2# with primary evidence Semaglutide, in high-risk individuals
of reducing CKD progression tirzepatide \

= SGLTZi can be started with
eGFR =20 mLfmin/1.73 m?

r
I AIC is above goal + Continue until inftiztion of Dulagluticie, =
dialysis or ransplantation liraglutide Efficacy for glucose lowering
« Glucose-lowering efficacy |s reduced

with eGFR <45 mLfminf1.73 m? Viary high:

o ) Dulaglutide (high dose), semaglutide,
= For individuals on a GLP-1 RA, consider adding “ tirzapatide, insulin

SGLTZ with proven CVD benefit or vice versa T2i ath i
« Piogltazone Combination oral, combination

| 5LP-1 RA® whth proven CKD benefit | injectable (GLP-1RA and insulin)

I A1C i above goal, far individuals
on SGLT2i, consider incorparating
a GLP-1 RA or vice versa

K additional cardiovascular and kidney risk reduction, management of other
metabolic comorbidities, andfor glycemic lowering is needed

K A1C is above goal or significant hypoglycemia or
hyperglycemia or barriers to care are identified

FY
1
1
1
1
1
[ +Mitigating risk of MASLD or MASH ] : + Rater to DSMES to support sell-slficacy in achisvernant of
T 1 treatment goals
i 1 » Consider technology (e.g., disgnostic or personal CGM) to
+ 1 identify therapeutic gaps and tallor theragy
H + Identify and address SOOH that Impact achievement of
' treatment goals
Agents with potential benefitin MASLD or MASH 1 90
GLP-1RA, dual GIF and GLP-1 R4, plogkazone, or combination of GLR-1 RA with pieglitazone —
Use imsulin in the setting of decompensated cirthosis

Diabetes Care 2025;48(Suppl. 1):S59-S85
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If additional cardiovascular and kidney risk reduction, management of other
metabolic comorbidities, and/or glycemic lowering is needed

v

+Mitigating risk of MASLD or MASH ]

\ 4

Agents with potential benefit in MASLD or MASH
GLP-1 RA, dual GIP and GLP-1 RA, pioglitazone, or combination of GLP-1 RA with pioglitazone -

Use insulin in the setting of decompensated cirrhosis

Diabetes Care 2025;48(Suppl. 1):S59-S85
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2025 ADA standards

* MASLD terminology

* Four (precise) recommendations on MASLD screening
* Reliance on FIB-4 and VCTE/ELF

* Specific screening algorithm proposed

* Eight recommendations on MASLD treatment

* Presence of MASLD in Chapter 9 (Pharmacologic approaches to
glycemic treatment)
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The Pivotal Phase 3 MAESTRO-NASH Trial

FIRST Phase 3 Trial to Achieve NASH Resolution and Fibrosis Improvement Primary Endpoints

Primary Endpoints Secondary Endpoint?

NASH Resolution! 21 Stage Fibrosis Improvement? LDL Cholesterol
30% 30% 5%
Y 0%
£ 0%
» " 2
E 20% :5 20% ég
o o] -5%
g g :
2 30% & £
0,
& 26% & o -10%
x  10% ¥ 10% %
S
1 0% © -15%
0% 0% -20%
Placebo Resmetirom Resmetirom Placebo Resmetirom Resmetirom Placebo Resmetirom Resmetirom
n=318 80 mg 100 mg n=318 80 mg 100 mg n=318 80 mg 100 mg
n=316 n=316 n=316 n=321 n=316 n=321
p<0.0001 p<0.0001

p<0.0001 p<0.0001 P=0.0002 p<0.0001

Both primary liver biopsy endpoints and the key secondary endpoint of LDL cholesterol lowering were met
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Resmetirom FDA approval: March 14, 2024

FDA NEWS RELEASE

FDA Approves First Treatment for Patients with
Liver Scarring Due to Fatty Liver Disease

Resmetirom EMA approval: August 19, 2025

Resmetirom approvato in Europa per il
trattamento della MASH con fibrosi epatica
da moderata ad avanzata
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Semaglutide Phase 2 b

A Resolution of NASH with No Worsening of Liver Fibrosis
(primary end point)
Odds ratio, 3.36 (95% CI, 1.29-8.86)
f )
Odds ratio, 2.71 (95% CI, 1.06-7.56)

100+ | |
90 - Odds ratio, 6.87
(95% CI, 2.60-17.63)
80+ P<0.001
70 - f 1
59

Percentage of Patients
ol

30+
20+ 17
10+
n-
0.1 mg 0.2mg 0.4 mg (N=58)
(N=57) (N=59) (N=56)

B Improvement in Liver Fibrosis Stage with No Worsening of NASH
(confirmatory secondary end point)

Odds ratio, 1.96 (95% CI, 0.86-4.51)
I 1

Odds ratio, 1.00 (95% Cl, 0.43-2.32)
100+ I |
90 - Odds ratio, 1.42
(95% CI, 0.62-3.28)

80 P=0.48

70+ | |

Percentage of Patients
$

S lutide. S lutid hats
0.1 mg 0.2 mg 0.4 mg (N=58)
(N=57) (N=59) (N=56)

Newsome et al. N Engl J Med. 2021;384:1113-1124
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ESSENCE - SEMAGLUTIDE PHASE 3

Methods

Trial design

16-week dose escalation®

Key inclusion criteria

sAge =18 years old

sHistological evidence of fibrosis
stage 2 or 3*

«NAS 24"

Key exclusion criteria

«Chronic liver diseases other
than MASLD

sKnown or suspected excessive
consumption of alcohol (>20
g/day for women or >30 g/day
for men)

sTreatment with GLP-1RAs or
unstable use of other glucose-
lowering, lipid-lowering or
weight loss medications within
90-days prior to screening

Placebo + standard of care

ivar disasse & wwore; W

[ L (N=800) >
| rt 2 (N=1200) b
Screening
L] L ] -
Liver beopsy Liver blopsy Liver blopsy
WO W72 W240 W247
Randomisation Interim End of End of
(2:1) analysis treatment study

¥ MASLD, melat Ty sl Ctaan -S4 pled slealof . Jigddd e NAS - 1y

h—m-mwmmmmu S Dhego, LISA
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Methods

Trial flow
Efficacy analysis set
(First 800 randomized)
v +
266 allocated to placebo

+ v
501 (94%) part 1 completers™ 245 (92%) part 1 completers” —

468 (88%) on-treatment at 214 (81%) on-treatment at
week 72 week 72

466 (87%) with a week 72 biopsy’ 222 (83%) with a week 72 biopsy* [~
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Baseline characteristics

Semaglutide 2.4 mg Placebo
Characteristic (N=534) (N=266)
Age, years, mean (SD) 56.3(11.4) 55.4 (12.0)
Sex, female, n (%) 313 (58.6) 144 (54.1)
Type 2 diabetes, n (%) 296 (55.4) 151 (56.8)
HbA,., %, mean (SD) 6.6 (1.1) 6.4 (1.0)
HbA:., %, mean (SD) — with type 2 diabetes .2 (1.1} 6.9 (1.0)
Body mass index, kg/m?, mean (SD) 34.3 (7.2) 35.0 (7.1)
Alanine aminotransferase, U/L, mean (SD) 67.8 (42.3) 67.9 (44.7)
Fibrosis stage 3, n (%) 365 (68.4) 185 (69.5)
Liver stiffness by VCTE, kPa, mean (SD) 12.8 (6.6) 12.9 (7.6)
ELF score, mean (SD) 10.0 (0.9) 10.0 (1.0)
PRO-C3, ng/ml, mean (SD) 52.9 (24.9) 52.9 (28.1)

ELF, Enhanced Liver Fibrosis; HDA;, givcated hemoglobin; IQR; PRO-CH, N-terminal type [II collagen;
50, standard deviation; VCTE, vibration-controlfed transient elastography
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Primary endpoints (ITT population)

EDP: 28.9 %-points

70 1 95% CI: 21.3 to 36.5; P<0.0001 S, BOroemeuion: 2.4, 18
— r 1 B Placebo (n=266)
& 60 - 62.9
0
]
c 50
a EDP: 14.4 %-points
% 40 - 95% CI: f.S to 21.4; IP-:D.OODI
a
s 30 37.0
—
o 20 -
g

10
E H—
o

0 - —
Resolution of steatohepatitis with Improvement in liver fibrosis with
no worsening of liver fibrosis no worsening of steatohepatitis

Cl, confidence Interval; EDP, astimated difference in responder propartions; ITT, infention-to-{raat
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Confirmatory secondary endpoints (ITT population)

Resolution of steatohepatitis fo ke ik
Change in body weight with improvement in liver P ; :
fibrosis SF-36 bodily pain

ETD: -8.5 %-points EDP: 16.6 %-points ETD: 1.3 units
95% CI: -9.6 to -7.4; P<0.0001 95% CI: 10.2 to 22.9; P<0.0001 95% CI: 0.0 to 2.7; P=0.0488
& g — -535 1.0 - o))
S el u
R . m 8 30 - ﬁ sl i
— m
ﬁ S 25 - 8 05
L _5 E E u 3 <
E EL 20 - tg y
E - & 0.0
R 5 5
2 o
o ln - .E 1u ﬁ 'u-j‘
H - =1 5‘1
E E 5 - u;'ﬂ.E N
= -12.5 - = -
- b 0 -0.8 -

B semaglutide 2.4 mg (n=534) B Placebo (n=266)

e -~ s . bk
anfidance inferval: EDP, aziimaled difference in espondar progaovtions; E10, &himalad (reslmeant giiferénce
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Change in liver enzymes

ETR: 0.6 ETR: 0.7 ETR: 0.6
95% CI: 0.6 to 0.7, P<0.0001 95% CI: 0.6 to 0.7; P<0.0001 95% CI: 0.6 to 0.7; P<0.0001
?\" ~J 45 't. 1
Y 50+ | i ™ ] 5 I"i 1 + o E 60 I"-. +_ G
3 |\ e 5 %) e = |\ M
5 : ! : 1 : |
& 40 - !\ E 35 - | E S0- i\
c A 40% | e 30% v = 40% 4
E- 30 \‘ 5 i - E 40 B
- 5, '\l\._-._\_\-|
—— 25 Ne——_, e
I [ I [ I I I [ I [ [
D 12 24 38 48 72 0 12 24 36 48 12 0 12 24 36 48 72
Timno since randomization (wooks) Tima since randomization (waoks) Time since mndomization [woeks)
Number of parocpants Murmber of part<ipants Nurmber of partopants
Samaghitide 2.4mg 534 518 511 508 502 493 Somaglutde 3.4 mg 534 516 508 S04 500 a5 Samaghutida 2.4 mg 534 530 512 510 503 ans
Pacebo 208 258 255 252 296 2 Plopsbo 2686 297 257 2151 2446 2 Placcho 266 258 287 252 24% d37
- Semaglutide 2.4 mg ¥ Placebo
Data are geomelric maan with error bars, denved from the exponentis! of the standard arror on the laganithm scale, P-values not adjusted Ffor muttiplicity
ALT, alanine fransaminase; AST, aspartate ransaminase; CI, confidence interval; ETR, estimated bréatment ratio; GGT, gamma-giutamyl transferase,
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Change in non-invasive fibrosis tests

ETR: 0.8 ETD: -0.6 ETR: 0.8
95% CI: 0.7 to 0.9; P<0.0001 95% CI: -0.7 to -0.5; P<0.0001 95% CI: 0.8 to 0.9; P<0.0001

= 47.5
!«
Ef 425
g 400

0 48 72
Time since randomization |weeks)

Mufribser of DartiCapants Beardar of particigunts Murmniber of pErtCpants
Semaghutide 1.4 mg 417 Ey g isl Sermagiutide 1.4 mg 534 3l S04 &52 Semaghatede J 4 mg 313 450 41
Pacebo 216 o4 193 Placebs 166 FaT 246 37 Facebo 149 38 i

i Semaglutide 2.4 mg -¥- Placebo
N3 are mean & standard &ror of the mean back ransforrmed from the loganthm scale. P-valuves nol adjusied for multiplicl
CI, confidence interval; ELF, Enhanced liver flibvosis; ETD, estimabted treetrment diference; ETR, estimafed treatment ratio; PRO-C3, N-terminad type I
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Semaglutide FDA approval: August 15, 2025

FDA Approves Treatment for Serious Liver
Disease Known as ‘MASH’

Action Will Provide New Therapy for Growing Public Health Issue
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Tirzepatide - SYNERGY NASH (Phase 2)

Primary:

resolution of MASH and no worsening of fibrosis

Risk differences, 38.6 (85% ClI, 19.6, 57.7) P<0.001
I 1

Risk differences, 49.6 (95% CI, 31.1, 68.1) P<0.001
I 1

Risk differences, 60.1 (95% CI, 42.4, 77.9) P<0.001

E 100 = I 1
s 733
E 80~
a
Q
g ] o8
a
L'
o
40 -
s
t
2  20- 13.2
e
o

Tirzepatide, Tirzepatide, Tirzepatide, Placebo
Smg 10 mg 15 mg (N=35)
(N=39) (N=41) (N=40)

Loomba R etal, N Engl J Med . 20234 Jun & doi: 10.1056/NEIMoa2401243

Secondary:

21 stage decrease in fibrosis and no worsening of MASH

Proportion of participants (%)

Risk difference, 25.2 (95% CI, 4.7, 45.7) P<0.05
1

Risk difference, 21.6 (95% CI, 1.1, 42.1) P<0.05
I 1

100= Risk difference, 21.3 (95% Cl, 0.8, 42.0) P<0.05

1
80-
wl 7 513 s10
40=
il | B
0

Tirzepatide, Tirzepalide, Tirzepatide, Placebo
5mg 10 mg 15 mg (N=48)
(N=4T) (N=4T) {N=48)

Loomba R etal NEJM 2024
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Survodutide (Phase 2)

MASH resolution Fibrosis improvement

*2
Pakred biopsy resuts (F2/F3) Paired biopsy results (F2/F3)*

P<0.0001 P=0.0041
100 - ' P<0.0001 . 100 ' — P=0.1191 l
' P<0.0001 r — '
90 - P=0.0007
80 - T '

Proportion of Participants (%)
£ & 8383388

Proportion of Participants (%)

Survodutide, Survodutide, Survodutide, Placebo -
2.4mg 4.8 mg 6.0 mg (n=54) Survodutide, Survodutide, | Survodutide, Placebo
(n=41) (n=44) (n=31) 24 mg 4.8 mg 6.0 mg (n=54)
(n=41) (n=44) (n=31)
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Retatrutide - MRl data

Percentage of participants achieving liver fat content <5% .

*k*k

100 - r 03

dk 86
79

20
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o
I

=20 4
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52 40
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Relative liver fat change (%)

27 804 o @

-100

b2
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|

=40 -30 =20 =10 0
Change in body weight from baseline at week 48 (%)

Week 24 Week 48
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FDA accepts proposal for reasonably likely
surrogate endpoint for ‘MASH’ all-cause
mortality or liver-related events

This acceptance represents the first step in the Drug Development Tool qualification
process, where the company will work with FDA to develop a comprehensive qualification
plan for data and validation requirements to support the specific context of use.

August 27, 2025
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