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« Please refer to the official prescribing information for each
product for discussion of approved indications,
contraindications, precautions, and warnings.

GLP-1-based Medications with FDA-
Approval for Overweight & Obesity in
Adults
« Liraglutide — 12/2014 (Saxenda), generic 8-2025

« Semaglutide — 6/2021 (Wegovy)
« Tirzepatide — 11/2023 (Zepbound)

Are there other FDA-
approved indications?

Learning Objectives

At the conclusion of this presentation, pharmacists should be able
to:

List recent FDA-approved indications for GLP-1-based medications.

gnize prop! i YA
impact conditions beyond type 2 diabetes and adip
disease.

Describe key findings from major clinical trials evaluating new therapeutic
potential of GLP-1-based medications.

GLP-1-based Medications with FDA-
Approval for T2DM in Adults

= Exenatide — 4/2005 (Byetta), 1/2012 (Bydureon), 11/2024 (generic)
« Liraglutide — 1/2010 (Victoza), 12/2024 (first generic)

« Albiglutide — 4/2014 (Tanzeum, discantinued 2017)

» Dulaglutide — 9/2014 (Trulicity)

« Lixisenatide — 7/2016 (Adlyxin, discontinued 2023)

« Semaglutide — 12/2017 (Ozempic), 9/2019 (Rybelsus)

« Tirzepatide — 5/2022 (Mounjaro)

» Insulin glargine-lixisenatide — 11/2016 (Scliqua 100/33)
* Insulin detemir-liraglutide — 11/2016 (Xultophy 100/3.6)

“Step by Step”

(Learning Objectives)
At the conclusion of this presentation, pharmacists should be able
to:

List recent FDA-approved indi P-1-based medications.

Recognize proposed mechanisms by which GLP-1-based medications may impact
conditions beyond type 2 diabetes and adiposity-based chronic disease.

Describe key findings from major clinical trials evaluating new therapeutic potential of GLP-
1-based medications.
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AUDIENCE POLL #1

Which of the following GLP-1-based medication has an FDA
indication for reducwa/rlsk sustained eGFR decline, end-stage
kidney disease and death in adults with type 2 diabetes
mellitus and CKD?

A. dulaglutide
B. liraglutide
C. semaglutide
D. tirzepatide

AUDIENCE POLL #2

Which of the following GLP-1-based medication has an FDA
indSin)t’i)on for management of obstructive sleep apnea

A. dulaglutide
B. liraglutide
C. semaglutide
D. tirzepatide

GLP-1-Based Medications — FDA Approved Indications

- B v - - s

Liraglutide  (Victoza) ~  (Saxenda) - v
(Saxenda, (Victoza) Victoza: 10 yrs
Victoza) & older (T2DM)
Saxenda: 12
Dulaglutide ' yrs &older
(Trulicity) 10 years and older (obesity)
(T2DM) Semaglutide ' (Ozempic, ' (Wegovy) - s + (Ozempic) ' (Wegovy) v
. (Ozempic, Rybelsus) (Ozempic, Wegovy: 12yrs
ST o - ° ° - - 5 Rybelsus, Rybelsus, &older
(Bydureon, 10 years and older Wegovy) Wegowy) (obesity)
Byetta) (T2DM; Bydureon
only)
Lixisenatide
(Adlyxin) Tirzepatide ¥ (Mounjaro) v V (Zepbound) -
(Mounjaro, (Zepbound)
Zepbound)

GLP-1-Based Medications — FDA Approved Indications
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Learning Objectives

At the conclusion of this presentation, pharmacists should be able
to:

List recent FDA-approved indications for GLP-1-based medications.

P e
Recognize proposed mechanisms by which GLP-1-based medications
may impact conditions beyond type 2 diabetes and adiposity-based
chronic disease.

Describe key findings from major clinical trials evaluating new therapeutic potential of GLP-
1-based medications.
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GLP-1-based Medications and
Cardiovascular Outcomes

A Glp1r/GLP1R, Gipr/GIPR and
Gcgr/GCGR expression

Atrial
Cardiomyocytes
e g e "

Ventricular
Cardiomyocytes
1)

Endocardial cells

(mice only)

L)

Endothelial cells

o,

Vascular smooth
muscle cells

B Actions of GLP-1RA, dual agonists, and triple agonists

©

4 Atherosclerosis

1 Plaque progression

1 Pro-inflammatory
pathways

1 AMPK signaling

1 Vascular smooth muscle
cell proliferation

1 Vascular oxidative stress

4 Lesion severity

1 TG, VLDL

1 FA uptake by white and
brown adipose tissue

4 Proatherogenic circulating
markers

L Hepatic lipoge

1 Blood pressure

1 Atrial natriuretic peptide
1 Urine sodium excretion
1 Vasorelaxation

1 Heart Rate

1 Systolic blood pressure

— 4 Myocardial Infarction
1 Cardiac rupture
1 Cardiac output
1 Cardioprotective gene

expression
 AMPK signaling

1 Anaerobic glycolysis

1 Cardiomyocyte apoptosis

{4 Heart Failure

1 Atrial enlargement

1 Diastolic dysfunction

L Left ventricle remodelling

1 Pro-inflammatory pathways
1 AMPK signalling
 Myocardial glucose uptake
L Cardiomyocyte apoptosis
1 Epicardial fat depot

{ Stroke

. 4 Thromboxane Az-induced

platelet aggregation

Mullur N et al. J Endocrinol. 2024 Sep 19;263(1):e240046.

Learning Objectives

At the conclusion of this presentation, pharmacists should be able
to:

( Recognize proposed mechanisms by which GLP-1-based medications )
ons beyond type 2 diabetes and adiposity-based
chronic disease.

Describe key findings from major clinical trials evaluating new
therapeutic potential of GLP-1-based medications.

AUDIENCE POLL #3

Which of the following mechanisms contribute to the cardiovascular
risk reduction observed with GLP-1-based medications?

A. Direct blockade of angiotensin Il receptors and weight loss

B. Improved endothelial function, decreased blood pressure, and
weight loss

C. Sodium-glucose cotransporter inhibition
D. Increasing sympathetic nervous system activity

Meta-Analysis of GLP-1 RA and Major Adverse Cardiovascular Events (MACE)

MACE
HR

Study Favours GLP-1RA with 85% CI

ELIXA 102( 0.89, 1.17)
0.87( 078, 0.97]
074 058, 0.85]
091( 083, 1.00]
0.78( 068, 0.90]

ELIXA: lixisenatide
LEADER LEADER: liraglutide
SUSTAIN-6 SUSTAIN-6: semaglutide
EXSCEL EXSCEL: exenatide LAR
HARMONY HARMONY: albiglutide

——
——
-

REWIND REWIND: dulaglutide

PIONEER &
AMPLITUDE-O

PIONEER 6: semaglutide
AMPLITUDE-O: efpeglenatide

=i

—-
—_—
[ —

0.88[ 0.79,
0.79[ 0.57,
073 0.58,

0.99)
1.10)
0.42)

overall -
Heterogeneity: 1 = 0.01, I' = 50.09%, H’ = 2.00
Testof 8 = 8: Q(7) = 12.62, p = 0.08

086[ 0.79, 094]

Random-effects empirical Bayes model
Knapp-Hartung standard errors

Giugliano D et al. Cardiovasc Diabetol. 2021 Sep 15:20(1):189.



Semaglutide 2.4 mg Cardiovascular
Outcomes (SELECT RCT)

« Population: 17,604 adults 45 years or older with pre-existing

CVD, BMI 227, and without hx of diabetes

* Interventio|
» Semaglutide 2.4 mg SC QW

+ Placebo SC QW

tcome: Primary endpoint — composite of:
» First occurrence of death from CV causes
« Nonfatal Ml
*» Nonfatal st

Lincoff AM et . N EnglJ Med 2023;389(24):222:

Table 3. Suppartive Binary and Continuous Secondary End Points.
Semaglutide 2.4 P
mg arm: End Point (N=5503)
Glycated hemoglobin level of <5.7% among patients with
| SBP, DBP baseline glycated hemoglobin level of 25.7%
— no./total no. (%%
improvedlipids Atweek's2 38435831 (66.0)
Atweek 104 775/5750 (65.7)
Higher % of Mean change from randomization to week 104
participants with Body weight —% -9.39:009
improved Alc aist crcurference — cm 7561009
(back in normal Glycated hamogiobin level — percentaga points 0312000
range) Systolic blood pressure— mm Hg 3322016
Diastolic blood pressure — mm HE -L02:0.10
L CRP Heart ate — beats/min 129301
EQ-SD-SL index scoref 0012000
Higher rates of GI EQSDAVAS scoref 2520016
ADEs High-sensitivity CRP level — % -19.12
Total cholesterol level — 463
HOL cholesterol level — 436
LDL cholesterol level — % -5.25
Trighceride level — % 183

A Major Adverse Cardiovascular Events
149 Hazard ratio, 0.86 (95% CI, 0.77-0.96)
2 P=0.006 for superiority

No. of events:

1 Placebo, 668
? Semaglutide, 579,

2

T T T T T
0 6 12 18 24 30 36 42 48 54

Cumulative Incidence (%)

Months since Randomization
No. at Risk
Placebo 4825 4718 4583 4455 4322 4194 4101 3727 2517 1346
Oral semaglutide 4825 4743 4635 4542 4438 4346 4239 3831 2555 1346

Placebo
(N=8301) Difference (35% CI)

1136/5748 (19.8) 1015 (9.18t0 11 23)
12113663 (21.4) 874 (79110 0.65)
0882008 851 (875 10-8.27)
1032009 653 (679 10-6.27)
0012000 032 (033 16-031)
0511016 331 (175 10-2.88)
-0.47:010 055 (-0.8310-0.27)
069:0.11 3,10 230103.39)
~001:000 001 (0.01t00.02)
0922016 160 {11610 2.04)
-200 ~37.82 (-38.70 to -35.90)
192 277 (337 10-216)
059 424 (3700479
314 218 (-3.2210-112)
=320 15,64 (~16.68 0 -1458)

AM Lincoff et al. N Engl J Med 2023; 389:2221-2232.

» Oral semaglutide |
MACE compared to
placebo

* Effect of PO
semaglutide on MACE
appeared to be larger
among participants with
Aic > 8%

» Trial population may
not be representative of
the global population
with T2DM (~30%
wamen, ~3% Black)

McGuire DK et al. N Engl J Med 2025;392(20):2001-
2012

Time-to-First-Event Analysis for Primary and Confirmatory Secondary
Efficacy End Points.

Semaglutide 2.4
mg SELECT RCT

Change in weight
from baseline

n = semaglutide:
45 years of age or . " pel -9.39%
older with =] 2 placebo: -0.88%
preexisting CVD
(but without DM) v —_— M —
and BMI 2 27 T & h & % % & & S

Mot since Randomizaton Months since Randomization

Treatment
difference: -8.5%

8803 semaglutide,

8801 placebo X § § | CV composite

~ 3 years « et of ' endpoint, heart

] failure composite
endpoint, and
death from any

Eh o b % & causes

Mean age: ~62 yrs
Male: 72%

White: 84%

67% with preDM
68% with h/o MI o & a T B o2 ow o %

Months since Randomiaton Months since Randomization

AM Lincoff et al. N Engl J Med 2023; 389:2221-2232.

Oral Semaglutide — SOUL RCT

» Population: 9650 patients 50 years and oldeo with T2DM, A1lc
own ASCVD, CKD, or both

» Semaglutide 14 mg PO daily, in addition to standard care
« Placebo PO daily in addition to standard care
Outcome: Primary endpoint — MACE, a composite of death
CV causes, nonfatal MI, and nonfatal str
- Secondary outcomes — major kidney disease events

McGuire DK et al. N £ngl / Med 2025;392(20):2001-2012.

Tirzepatide in HFpEF and Obesity
(SUMMIT RCT)

- Population: 731 patients, 40 years and older,
» with HF (NYHA class lI-IV) with EF = 50
« and BMI 2 30

* Interven :

« Tirzepatide SC titrated to 15 mg once weekly, in addition to standard
care

 Placebo SC once weekly in addition to standard care
» Outcome: Primary endpoints
« Death from cardiovascular causes or a worsening heart-failure event,

« Change at 52 weeks in the Kansas City Cardiomyopathy Questionnaire
clinical summary score (KCCQ-CSS)

Packer M et al; SUMMIT Trial Study Group. N Engl J Med. 2025 Jan 30;392(5):427-437.




Composite of Death Cardiovascular Causes or a Worse!

Change in Kansas City Cardiomyopathy Questionnaire Clinical Summary Score (KCCQ-CSS)

100 204 Hazard ratio, 0.62 (95% Cl, 0.41-0.95)

90 P=0.026
15 Placebo

Tirzepatide

—r Tirzepatide i 195

Placebo * 127

304 T T T T T T T T T 1
0 8 16 24 32 40 48 56 64 72 80 88 96 104 112 120 128 136

Cumulative Incidence (%)

Change from Baseline

Between-group median difference at 52 wk,
6.9 (95% Cl, 3.3-10.6); P<0.001

T T T T T T 1
0 8 16 24 32 40 48 56 64 72 80 88 96 104 112 120 128 136

T T
Weeks since Randomization 52 Treatment-

" Regimen
No. at Risk E tg d Packer M et al;
Placebo 367 361 349 339 332 328 318 268 259 240 219 215 195 165 145 94 73 45 Stiman SUMMIT Trial Study

Tirzepatide 364 359 349 344 340 338 333 284 275 251 228 220 196 167 146 105 82 46 No. at Risk Group. N Engl J Med.
Tirzepatide 341 2025 Jan

Placeb 337 30;392(5):427-437.
Packer M et al; SUMMIT Trial Study Group. N Engl J Med. 2025 Jan 30;392(5):427-437. acebo

AUDIENCE POLL #4

In the FLOW RCT, which supported semaglutide’s recent FDA label
expansion for kidney risk reduction, the primary composite endpoint

GLP-1 -based Med ications and (kidney failure, 250% sustained eGFR reduction, or kidney/CV

. death) was reduced by _ compared to placebo:
Nephroprotection
A. ~10%
B. ~25%
C. ~50%
D. ~60%

image: Flaticon.com

Semaglutide in T2DM and CKD (FLOW RCT)

o + Population: 3533 participants with T2DM & CKD (eGFR 50-75
e Immune-mediated | | Oxidative Stress | | Metabolic Effects Blood mL/min/1.73 m2 and UACR >100 and <5000) receiving ACEI or
of Reno- Inflammation . G\Y ™ Pressure ARB; mean age = 67, 70% men

RAGE

)
rotection of ) Control -
g ol ‘insul secretion . « Interventi

GLP-1RA ?
» LROS mediated damage G >>- » Semaglutide 1 mg SC QW
¢ e ,s..:? L Gastric emptying | [T Natriuresis L RAAS - Placebo SC QW

cytokines and cell
pathways  infiltration

D ‘,l " \ A « Qutcome: Primary endpoints — major kidney disease events, a

[ ] - 4 composite of:

(@)
M2 Macrophege & e Renel smictiz| 7 = Onset of kidney failure (initiation of dialysis, kidney
polarisation i i idney

damage \ Improved  1Body  4Blood transplantation, eGFR < 15 mL/min/1.73 m2)

glycaemic  weight pressure

 control * 50% reduction or more in eGFR from baseline
Renoprotection - Death from kidney or CV-related causes PerkovicV etal. N EnglJ Med

2024;392(2):209-221.
Chen J et al. Diabetes Metab. 2025 May;51(3):101641. 202439 o2




A First Major Kidney Disaase Event B First Kidney-Specific Component Event
i Hazard ratio, 0.76 (95%.C1, 0,66-0.88) oo 57 Hazard ratio. 0.79 [958 €1, 0.66-0.94)
90+ ' 0.0003 90 204
£ a0 Placebo £ w0 154 ,/
;1 0 /-‘ % 70 104 Placebo
{ o] i bl £ o Semagluide
H / i -
T s = % %0 -
o R L e e
& a0 0 12 18 24 30 36 42 48 ﬁn 40 0 6 12 18 24 30 36 A2 &8
§ o - §
H H
i L P .
104 , 10 =
R o ——
0 & 12 13 b2 30 6 42 48 0 (3 n 13 M 0 EL I 48
Months since Randomization Months since Randomization
Mo. st Risk No at Risk
Placebo 1736 1682 1605 1516 1408 1048 660 354 Placebo 1766 1736 1682 1605 1516 1408 1048 660 354
Semaghitide 1767 1738 1693 1640 1572 1489 131 742 392 Semaglutide 1767 1738 1653 1640 1572 1689 1131 742 392

Semaglutide reduced risk of clinically important kidney outcomes
Study did not assess combination therapy (SGLT-2 inhibitors, MRAs, etc)
Majority of participants {~66%) were White

Perkovic V et al. N EnglJ Med 2024;391(2):10;

Meta-analysis of Kidney Outcomes and
GLP-1-based Medications

AWARD-7: dulaglutidg Total Events Total Risk Ratio RR  [95% CI] Woigh
% w82 7 194 L 063 1036 1.09] 2.7
248 8459 266 6466 — 093 [0.78; 1.10] 115
62 1648 100 1649 —— 0.62 [046:0.85] B
] 848 4849 970 4952 B 087 [0B0;0.95) 1569
ettt JU LD 383 2717 250 1359 e 071 [061:082) 125
MPITUSEE B3 995 104 1000 —w— 061 [0450.82] 66
e 268 4668 337 4672 —_— 080 [058;0.93] 1224
;S;g:g;_"'_e 152 1262 440 3785 e 1.04 [0B7;1.23] 11.3
" " . 218 1767 260 1766 — 0.84 [0.71;0.99] 11.6%
tirzepatida | 155 8800 198 B795 B— 0.78 [0.64;0.96] 9.8
SRSCETC R ndom effects model 33647 34638 - 0.81 [0.73; 0.89] 100.0
LA LB 1 ogeneity: 1 = B1%, < = 0.0141, p < 0.01
semaglutide

Sasaki T et al. Nephrol Dial Transplant. 2025 Sep 22:gfaf193.

GLP-1-based Medications and

Obstructive Sleep Apnea (OSA)

image: Flaticon.com

Percentage of aricpants

No.at Risk
Plcebe

o58s535838%88

€ Death from Cardiovascular Causes

157 Hazardratio, 071 (5% C1,0.56-0.89)

o Placsbo /"
B T Semagluide

ol
IREEEEEERE]

D Total eGFR Slope
P

Semagiuide

GR (mimin/L73 )

3¢ Difeence in s siope, 116 mijmin/L73
(55% 1, 086147
P01

Months since Randomizstion

bo 1766 1737 167 1641 1601 1544 1185 772 437
Semaglutide 17

7 1739 1705 1665 1627 1585 1234 838 460

I 104 o £
Wesks since Randomization
No.atRisk
Pacsbo 17661663 15731609 1450 1441 1284 76 603 1
Semaglotide 17661665 1590 1606 1521 1468 1365 952 651 218

Percentage of Paricipants

No.at
Plcebe

o58s335838%28

E. First Major Cardiovascular Event

F Death from Any Cause
.

207 Hazard rato, 0.82 (95% C1, 0.68-0.98) 257 Hazard rato, 0.80 (35% C1, 0.67-095)
porrts > Py IR v -
s
s T g sl —
w0 i P
T magasie § w -
. - N Semaghaie
e H s
— fw _
I EEEEER] & w EEEEEEE]
§
i -

Months since Randomization

6 1721 166 1581 1535 18 I 7 A8

o 17
Semsglude 1767 1725 1672 1622 1575 1515 176 793 430

Months since Randomization
No.stRisk

Pacsbo 1766 1737 1637 ledl 1601 1S4 1ss T2 43
Semsgaide 1767 1739 1703 1665 1627 1583 1234 B3 460

GLP1-RAs are anti-hyperglycaemic
medications with demonstrated
cardiac and metabolic benefits.

However, the effects on renal
outcomes remains unclear.

Methods

Systematic search of MEDLINE,
EMBASE and the Cochrane Register
A

GLP1-RAS

it

Populations 2 18 years
Any severity of CKD
‘With or without history of diabetes

Sasaki, . et al
NDT (2025)
@NDTsocial

Tirzepatide in OSA (SURMOUNT RCT)

GLP1-RA versus PLACEBO
19 included trials

Composite

Decline in

The effect of GLP-1 receptor agonists on renal
outcomes: a systematic review and meta-analysis

Results E

Development of

Progression to

renal outcomes renal function microalbuminuria kidney failure

119%

RR0.81
95% CI0.73-0.89

112%

RR0.88
95% C1 0.81-0.95

124%

RR0O.76
95% C10.71-0.82

No significant difference in reduction in composite renal outcomes
between patients with or without diabetes, patients with or
without CKD or based off GLP-RA drugs

114%

RR0.86
95% C10.71-1.05

GLP-1RAs had demonstrated renal protective effects with reduction in composite renal
outcomes, decline in renal function, and development of microalbuminuria in patients
with diabetes. There was comparable efficacy in patients without diabetes.

91(2):209-121.

Sasaki T et
al. Nephrol
1

+ Population: 469 adults with moderate-to-severe OSA and obesity;
two Phase 3 RCTs
« Patients had to have at least 15 apneic—hypopneic events per

hour, BMI = 30, without diabetes

* Intervention:

» Maximum tolerated dose of tirzepatide (10 mg or 15 mg) SC QW
 Placebo SC QW
» Both arms included reduced-calorie diet and increased physical

activity

* Outcome: Primary end point: change from baseline in apnea—
hypopnea index (AHI: number of apneas and hypopneas during an

hour of sleep)

Malhotra A et al. N Engl J Med 2024;391(13):1193-1205.



Tirzepatide in OSA (SURMOUNT RCT

Trial 1

« Participants NOT receiving
PAP therapy

» 234 adults

« Mean age: 48 years old

« 67% men

* Mean AHI: ~50 events per hour
* Mean BMI: 39

» Without D

PAP = positive airway pressure

Trial 2

« Participants receiving PAP
therapy

« 235 adults

« Mean age: 52 years old
« 72% men

« Mean AHI: ~50 ev
« Mean BMI: 39

« Without D

ts per hour

Malhotra A et al. N Engl J Med 2024;391(13):1193-1205.

GLP-1-based Medications and

Metabolic Dysfunction-Associated

Steatohepatitis (MASH)

image: Flaticon.com

Pathogenesis of Metabolic Dysfunction-Associated Liver Disease

Altered Microblome
(ncreased firmicutes,

reased

Lifesyle Factors
(Sedentary Beha
t
High Sugar Diet)

lipopolysaccharides)

Genetic Factors
(PNPLA3, TM6SF2, HSD17813
‘and others)

Normal Liver

MASH with Fibrosis Cirrhosis

Insulin Resistant Adipose Tissue
4 nectin
TLipolysis~1FFA flux to liver
+Pro-inflammatory cytokines
tPro-phagocytic macrophages

Progression

Mitochondial ER Stress

dysfunction *C-reactive protein
Inflammatory Pathway 1ROS
vation TTNFo

Abushamat LA et al. Clin Gastroenterol Hepatol. 2024 Aug;22(8):1565-1574.

~50% reduction in
AHI

All key secondary
endpoints also
favored
tirzepatide
Common ADEs
were
gastrointestinal in
nature

Authors intend to

A Change in Apnea-Hypopnea Index n Trial 1 (fficacy estimand) B ch Index in Tria 2 )
Overllmean apnea-ypopnea index a baselne, 515 events/hr Overll mean spnea-ypopnea index at baseline, 515 events/r
o o
B Placebo z
3 S SV £ Plcsbo 60 Wes
5 10 . 5 0
H i
§ § o
: 3| Eom
H Tirepatide ——m-274 H
£ 0 Tirepatide 304 23
H 4
£ D
§ &
% 5 treatment. ) %2 Treatment
. Regimen ks Regimen
Weels Estimand Weeks Estimand

further study
clinical outcomes

Malhotra A et al. N Engl J Med
2024;391(13):1193-1205

C Change in Body Weight n Trial 1 (effcacy estimand)
o

Overall mean body weight at baselne, 1147 kg

D Change in Body Weight in Trial 2 (efcacy estimand)
o

EE

‘Overall mean body weight at baseline, 115.5 kg

B e |, : 5 ks
L Pacebo § Plcebo
3 a
§ o £ o
H &
2 &
5 s 5 s
g g
] S e SENRI RN -
g . g o 201 196
§ Treepide
H H pat
PR T TR R TR — P VT P R R P
o regimen
Weeks Estimand Weeks Estimand

(MASLD)

MASLD and MASH

» Metabolic-dysfunction associated steatotic liver disease

» Metabolic-dysfunction steatohepatitis (MASH)

« Previously: non-alcohoalic liver disease (NAFLD) and non-
alcoholic steatohepatitis (NASH)

[eiotropic

o

©

38.20%
(337210 4289%)

28.6% 27.78%
25.26% (2sdsto3neen)  (2385t03207%)
(2159t02933%)

Younossi ZM, et al. Hepatology. 2023 Apr 1;

ects 0 g eading to Improvement o

1 satiety -
4 appetite

1 food intake

T weight loss

1 glucose utilization
Cardioprotective effects

4 lipolysis
i ;FA);‘UX

1 inflammatory markers ——|
* adiponectin

4 gastric emptying —

{ Ir‘sulln
glcagon
Improved beta cell

function

1 diuresis and
natriuresis— L blood —
pressure

1 muscle insulin
sensitivity-> T glucose

* hepatic insulin sensitivity
1 gluconeogenesis
1 glycogenolysis

+ de novo lipogenesis

4 VLDL-TG production/secretion

 Hepatic inflammation
w==Pp | Hepatic steatosis
T MASLD/MASH resolution|

Abushamat LA et al. Clin Gastroenterol Hepatol. 2024 Aug;22(8):1565-1574.




A Resolution of Steatohepatitis with No Wersening of

Semaglutide in MASH (ESSENCE RCT) B s ot

mo} 287 ‘qs?:o_:olbé: 1-36.2)
» Population: 1197 adults with biopsy-defined Metabolic '
dysfunction—associated steatohepatitis (MASH) and fibrosis stage
2o0r3
» Excluded participants with other chronic liver diseases, high
alcohol use, or recent GLP-1RA therapy
« Intervention:
» Semaglutide 2.4 mg SC QW
* Placebo SC QW x240 weeks
* Planned interim analysis at 72 weeks
« Outcome: Primary endpoints — resolution of steatohepatitis with + Results fram planned interim analysis of first 300 participants
no worsening of liver fibrosis, reduction in liver fibrosis with no e (R el g eeroverment: cinical

worsening of steatohepatitis Sanyal AJ et al. N Engld Medl » Improved glycemic contral, weight loss, and insulin resistance
2025;332(21) 29. with semaglutide

Estimated difference,
14.4 (95% €1, 7.5-21.3)
P<0.001

Percentage of Patients
Percentage of Patients

0
Semaglutide, 2.4 mg Placebo Semaglutide, 2.4 mg
(N=534) (N=266) (N=534)

Sanyal Al et al. N Engl J Med 2025;392(2

l Weight loss goals J L Recommendations to all MASLD. Jl Implementation
» Diot quality Physical activity Treatment recommendations beyond lifestyle modification in MASLD/MASH.
3 || somtorseaons - Macitorranean diot + Tatorad to e ncviduats [ - Mutcicipinary care
H reducton + Minimising processed preference and abilly + Lifestlo ovaluation Preferred phamacological options for reating comrbidities
overwoight | R T esered + >150 minwosk of during healthcare visis
Jobesity £ § | [ar-1oxtormasa foods and sugar- moderate- or 75 minfweek || . - Affordable structured
55 || ana foross eduction v e oy e o MASH-targetod T2 Dyslipidaemia Obesity
8 hysical activity
Fo || conserinroin + nceasing inprocssod! T - ndhiduisodpn
z based weight loss ‘minimally processed foods * Minimising sedentary ime depending on the GLP1RA
55 patient’s preferences and MASLD/ .
83| auos Other lfostyle habits e MASH It locally approved. (e.g. semaglutide,
£3 + Smoking: avoidance o S v ot s rasmetirom liraglutide, dulaglutide) GLP1RA
B (| Conscerderatic + Alcohol: discouraged or b My in F2/F3 fibrosis and coagonists (e.g. semaglutide,
e avoidance n advanced Ui i) (2.9, tirzepatide) liragiutice) and
i3 fibrosis or cirthosis. coagonists
g MASH cimhosis SGLTZ inhibitors {e.9-tizapatide)
3 - Lifestylo adapted to the saveriyof iver disease and (e:9. empaglifiozin
H nutritional status dapagiifiozin)
B - Sarcopenia or decompensated cithosis: igh-protein et
- 3-5% weight reduction and late-evening snack Metfarmin®
romal - Compansetd ihasiswiobety:modeal woiht " etformin
woig reducton lus high-protan nake and physcal aciiy MASLDY Check indication for (special caution In
— liver transpiantation Insulin e of caniaealid
MASH with b per
Prevention of MASLD and HCC Long-term goals: compensaled 3 in case ff {in case of cirrhosis)
* Preventing obesity Quality of life and survival cirrhosis (F4) MOOMPRASSLION OF: decompensated
* Healthy diet Cardiometabolic benefits Hcc cirrhosis)
+ Regular physical activity Prevention of cirrhosis, HCC, T2D, cardiovascular disease
-+ Avoiding smoking and aicohol

European Association for the Study of the Liver; European Association for the Study of Diabetes; European Association for the Study of Obesity. EASL-
EASD-EASO Clinical Practice Guidelines on the management of metabolic dysfunction-associated steatotic liver disease (MASLD): Executive Summary.
logia. 2024 Nov;67(11):2375-2392.

European Association for the Study of the Liver; European Association for the Study of Diabetes; Europ sociation for the Study of Obesity. EASL-
EASD-EASO Clinical Practice Guidelines on the management of metabolic dysfunction-associated steatotic liver disease (MASLD): Executive Summary.
Diabetologia. 2024 Nov;67(11):2375-2392.

Putting it All Together

« Patient selection — match to population « Balance efficacy with warnings, ADRs, Sesslon Cod e fo C E C red |t:

in RCTs as closely as possible DDls, ete.
« Patients with or without DM

« Patients with ar withaut adiposity-based o
chronic disease + Guidelines

Patients with or without ASCVD or at high
risk for CVD
Patients with CKD
Patients with HFpEF
Patients with MASLD or MASH
» Alternative, established agents can be
just as, or more, effective

- Combination therapy?
« Especially with SGLT2 inhibitors

« Background therapy of established therapy
(remn-amglutensm System inhibitars,
Statins, etc.)

« Therapeutic Iifestyle changes



