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Learning Objectives

Tuesday, February 24, 2026

At the completion of today’s talk, learners wiill:

Discuss the new
nomenclature,
epidemiology and risk
factors for MASLD

Describe the
diagnosis, staging,
and natural history of
MASLD/MASH

Understand treatment
goals and potential
therapeutic modalities
in MASLD/MASH

and MASH

UT Southwestern

Medical Center

New Nomenclature:

Steatotic Liver Disease and Beyond

Steatotic liver disease (SLD)

MASLD and increased alcohol intake [ Specific etiology SLD ]

Metabolic . IR
Dysfunction-Associated (MetALD) A('°°h°"Ass°"a‘e)d VPSLS
L . Alcohol-related
Steatotic Liver Disease MASLD Al Liver Disease (ALD)

(MASLD) predominant predominant

T
-

) Weekly alcohol intake (g)

Dysfunction-
I,' I\\/S Clits ;03 \ MASLD ALD
| ssoclate H predominant predominant

\ Steatohepatitis J

__________ Average daily alcohol intake (g)

Drug-Induced

Q@ >50g/d
d > 60g/d (DILI)

Monogenic
diseases
Miscellaneous

Liver Injury

g Metabolic

UTSouthwestern

Medical Center

Rinella ME et al. Hepatology. 2023;78:1966-1986.
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New Nomencl

Tuesday, February 24, 2026

ature:

Steatotic Liver Disease and Beyond

Steatotic liver disease (SLD)

MASLD and increased alcohol intake
(MetALD)

Metabolic
Dysfunction-Associated
Steatotic Liver Disease
(MASLD)

MASLD
predominant

ALD
predominant

J_ 280 350/420
<" Metabolic \\\ Weekly alcohol intake (g)
Dysfunction- S BSEEERREE R R R R
Associated i o) HD
1 : .
3 s ) predominant predominant
L% Steatohepatitis
%#"*aa-.:g-,:
- Average daily alcohol intake (g)
= MASH
= MASLD

Rinella ME et al. Hepatology. 2023;78:1966-1986.

Cryptogenic
SLD

Alcohol-Associated
(Alcohol-related)
Liver Disease (ALD)

[ Specific etiology SLD ]

Drug-Induced

Q@ >50g/d
d >60g/d

Liver Injury
(DILI)

Monogenic
diseases
Miscellaneous

UTSouthwestern

Medical Center

Categorizing Steatotic

Liver Disease

Steatotic liver disease
(hepatic steatosis identified by imaging or biopsy)

!

Does the patient meet any of
the cardiometabolic criteria?

I

Are there any other causes
of steatosis?

Are there any other causes
of steatosis?

Yes

MetALD or ALD
(depending on
extent of alcohol
intake) or other
combination
etiology

Metabolic
Dysfunction
Associated Steatotic
Liver Disease
(MASLD)

Other specific
Cryptogenic

etiology SLD
(eg, DILI, Monogenic,
ALD)

SLD

ALD, alcohol-related liver disease; BMI, body mass index; DILI, drug-induced liver injury; SLD, steatotic liver disease; T2DM,
Rinella ME et al. Hepatology. 2023;78:1966-1986.

Adult cardiometabolic criteria
At least 1 out of 5:

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

QO Fasting serum glucose > 5.6 mmol/L (100 mg/dL) OR 2-
hour post-load glucose levels > 7.8 mmol/L (2140 mg/dL)
OR HbA1c 25.7% (39 mmol/L) OR type 2 diabetes OR
treatment for T2DM

O Blood pressure >130/85 mmHg OR
specific antihypertensive drug treatment

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

QO Plasma HDL-cholesterol <1.0 mmol/L
(40 mg/dL) (M) and <1.3 mmol/L (50 mg/dL) (F)
OR lipid lowering treatment

type 2 diabetes mellitus; WC, waist circumference. UTSouthwestern

Medical Center
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MASLD Is a Crisis in the US and Worldwide

Prevalence (95% Cl) of MASLD by global regions data, 1990-2019

North America %

v)
30.0%
31.2% (25.9%-37.1%) Western Europe

(27. A)
pOOL
i PREVALENCE OF
25.1% (20.5%-30.3%) East Asia

- 29.7% (26.0%-33.8%) MASLD

South Asia
f‘~ N33.8% (22.9%-46.8%)

. . Asia Pacific
Latin America - 28.0% (24.7%-31.6%)
44.4% (30.1%-59.0%) Middle East and .

North Africa
36.5% (28.6%-45.2%)

Southeast ASIa L .
723 1% (19.0%-51.0%) }7’ oS
Australasia
31.2% (25.9%-37.1%) . /‘,

i 77. UTSouthwestern
Younossi Z et al. Hepatology. 2023;77:1335-1347. Medical Center

MASLD Prevalence in General Practice

$S <P

Abnl ALT

Obesity

0 9 @

Obesity + DM2 Obesity + DM2 + Abnl ALT
Younossi et al, Hepatology, 2019 Noureddin et al, Hepatol Commun, 2022 UTSouthwestern
Nabi et al, Gastroenterology, 2020  Quek et al, Lancet Gastro Hep, 2023 Medical Center
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Clinical Predictors of Outcomes in MASLD:

Impact of Cardiometabolic Risk

Survival of patients with MASLD stratified by CMRF
1.0
‘mmmm i
. No CMRF Increasing number
= 0.8 "1 CMRF of cardiometabolic
g 2 CMRF risk factors (CMRF)
& 06 are associated with
s 3 CMRF ortality
<
5’) 0.4 -
Logrank P<0.0001 All 4 CMRE
0.2
T T T T T T
0 5 10 15 20 25
Survival time, year
Golabi P et al. Medicine. 2018;97(13):e0214. ursouthwestern

000 PATIENT-YEARS

| Fibrosis :
1 1

Fcs

: HCC

Healthy liver

PER YEAR

F1 24.1years
E—
F2 22.7 years

F3 11.8 years
e E—

MASH/ Fa 5.6 years
MASLD
SLD, steatotic liver disease; DC, decompensated
S L | FO 33.4 years
cirrhosis; HCC, hepatocellular carcinoma
1. Younossi Z et al. EMJ Hepatol. 2022; 2. Sayiner M et al. Clin Liver Dis. 2016;20(2):205-214; 3. Younossi ZM et al. Hepatology. 2016; 64(5):1577-1586; uTSouthwestern
4. Lequoy M et al. Horm Mol Biol Clin Investig. 2020;29;41(1); 5. Younossi Z et al. Hepatology. 2018; 6. Younossi Z J. Hepatology. 2019. Medical Center
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MASLD Affects More Than Just the Liver

AN

*
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Chronic
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/ disease
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UTSouthwestern
Medical Center
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Consequences of MASH: Liver Transplantation

60%

50%

40%

30%

20%

Non-HCC listings, %

10%

Liver transplantation in the United States
(Non-HCC)

Alcohol-
associated liver
disease (ALD)

48%

27%

0%

Younossi ZM. Hepatol Commun. 2023 22;8(1):e0352.

23% MASH
19%
i 4% Hepatitis C
: : : : : : : : . . Hepatitis B
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
uTSouthwestern

Medical Center
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Fibrosis Stage Predicts Liver Outcomes and Mortality

Liver-related mortality All-cause mortality
(meta-analysis of 7 studies) (meta-analysis of 8 studies)
30 - : 51
— 25 4
- G4
B 20 - 2 3.42x
+l :,I
% 151 11.13x 3
4 2 2.13x
2 10 .
< oud 6.65x R 1.50x
K] .53x ® .
e 51 1.05x § 112x
O
00 ' ' ' - 1 o= . .
0 1 2 3 4 0 1 2 3 4
Fibrosis stage Fibrosis stage
Taylor RS et al. Gastroenterology. 2020;158:1611-25. ms°“h§|e1d‘1:§5cteeng:
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Learning Objectives

At the completion of today’s talk, learners wiill:

Describe the
diagnosis, staging,
and natural history of
MASLD/MASH

UTSouthwestern
Medical Center

14

Lisa VanWagner MD
Navigating MASLD: Clinical Updates for Frontline Providers



Primary Care Winter Conference Tuesday, February 24, 2026

Disease Staging

Historically, MASH has been diagnosed by liver biopsy. Currently, non-invasive tests (NITs) can
distinguish between lower risk patients and patients with “at-risk MASH” with reasonable reliability.

~° MASH
Cirrhosis

T

Patients with steatosis alone or early MASH can Patients with “at-risk MASH” should be identified
focus on weight management and optimizing for liver-focused treatment.

metabolic syndrome with primary care.

Provided by Mazen Noureddin, MD, MHSc Reproduced for educational purposes only.

15

NIT Staging: Fibrosis-4 (FIB-4) Score

FIB-4 for MASLD/MASH screening

bt Al Age (years AST Level (U/L
probability ~ INDETERMINATE 2P (1 ge (years) (UL)

of F3/F4 of F3/F4

FIB-4 =
Platelet count (109L)
Age 35-65 Low cutoff High cutoff
(NPV) (PPV)
2.0 2.67
Age > 65 Low cutoff High cutoff
(NPV) (PPV)
1. Sterling et al. Hepatology. 2006. 2. Eddowes et al. Gastroenterology. 2019. 3. Vali Y et al. J Hepatology. 2020;73(2):252-262. UT Southwestern
4. Day J et al. J Appl Lab Med. 2019;3(5):815-826. 5. Newsome et al; Lancet Gastro Hep. 2020. Medical Center

16

Lisa VanWagner MD
Navigating MASLD: Clinical Updates for Frontline Providers



Primary Care Winter Conference Tuesday, February 24, 2026

NIT Staging: Enhanced Liver Fibrosis (ELF) Score

ELF score according to modified METAVIR
fibrosis stage for patients with overweight/

ELF cut-off scores and accuracy obesity and steatosis on liver biopsy?

for measuring advanced fibrosis v -
.
PRESENCE OF
EARLY TO RISK OF
NO FIBROSIS MODERATE  ADVANCED  FYIFIPRIINN oY | R
FIBROSIS 2 * .
A A o A oh®
<7.7 29.8 >11.3 8., | SR S £ AC
w Sl TR .-;.--—- @ g~ -~~~ g; ------ ;--M
ELF is a blood test that measures 3 biomarkers s & one .
involved in collagen homeostasis (fibrosis): HA, 2 o
PIINP, and TIMP-1. o
Q T T T T T T
0 1 2 3 4

Modified METAVIR fibrosis stage

HA, hyaluronic acid; PIIINP, procollagen Ill amino terminal

peptide; TIMP-1, tissue inhibitor of metalloproteinase.
ut Southwestern
Medical Center

1. Lichtinghagen R et al. J Hepatol. 2013;59:236-42. 2. Fagan KJ et al. Liver Int. 2015;35:1673-81. 3. Vali Y et al. J Hepatology.
2020;73(2):252-262. 4. Day J et al. J Appl Lab Med. 2019;3(5):815-826.
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1. Lichtinghagen R et al. J Hepatol. 2013;59:236—42. 2. Fagan KJ et al. Liver Int. 2015;35:1673-81. 3. Vali Y et al. J Hepatology. /
2020;73(2):252-262. 4. Day J et al. J Appl Lab Med. 2019;3(5):815-826. Medical Genter
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NIT Staging: Elastography

Provides Two Values
1. Stiffness Score (kPa)*
Estimates fibrosis

Reported in kilopascals (kPa)
2. CAP Score

Estimates fat quantity

Only good if >30% liver has fat

Transient Elastography (kPa) -WAVE Ultrasound Elastography (kPa)

Advantages « Can be performed in clinic with real-time results « Can be performed in clinic with real-time results

« Increased failure rate with obesity

« Expensive device

« Cutoff values with XL probe are slightly different
from M probe

* More time consuming than TE (although time can be
reduced significantly with training)
« Limited availability

Disadvantages

Fibroscan (VCTE) kPa # shear wave kPa; CAP, controlled attenuation parameter. ”TS°“J§';1!§%‘§§£

19

NIT for MASLD Staging: MRI-PDFF and MRE

Week 0 Week 24

Modified phase-contrast pulse sequence to visualize rapidly
propagating mechanical shear waves (~60 Hz)

Stage 1

MRI Fat Fraction Map
(Superior Liver)

1.69 kPa 2.1 kPa 3.20 kPa 6.22 kPa 6.91 kPa

Cutoff for Detecti Sensitivity Specificity PPV NPV
Advanced Fibrosis (95%Cl) (95%Cl) (95%Cl) (95%Cl)

MRI Fat Fraction Map
(Inferior Liver)

MRE stiffness 0.86 0.91 0.68 0.97

23.64 kPa (0.65-0.97) (0.83-0.96) (0.48-0.84) (0.91-0.99)
Noureddin. Hepatology. 2013, Loomba. Hepatology. 2015, Loomba Hepatology. 2014; Patel et al. Ther Adv Gastroenterol. 2016; UTSouthwestern
Han, Noureddin. Liver Int. 2020. Medical Center

20
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.
Practl Ce-Based 2 or more Steatosis on imaging or

metabolic risk factors Wi 2 el 32is elevated LFTs

Guidance for | | !
MAS LD Ris k Step 2: History and laboratory tests

=g = Assess alcohol intake and metabolic risk factors, obtain CBC and LFTs
Stratification
Step 3: Non-invasive testing (NIT) for significant fibrosis
(FIB4 is calculated based on age, AST, ALT & platelet count)
Age <35 FIB4 may not be accurate; consider referral to Gl/hepatology and/or alternative fibrosis
assessment (see Step 4)
Age 35-64 FIB-4 <1.3 FIB-4 1.3 to 2.67 FIB-4 > 2.67
Age 2 65 FIB-4 <2.0 FIB-4 2.0 to 2.67 FIB-4 > 2.67

| INDETERMINATE RISK |

*VCTE (preferred) or ultrasound elastography
(sheer wave or ARFI) based on availability

) ) Step 4: Liver Stiffness Measurement* or ELF Score
**1-2 years if T2DM or 2 or more met risk factors;

2-3 years if no T2DM and <2 met risk factors LSM < 8 kPa LSM 8 to 12 kPa LSM > 12 kPa
***ELF 2 11.3 is consistent with cirrhosis ELF <77 ELF>27.7t0<98 ELF = 9.8***
ELF = 13 is associated with rapid

decompensation and requires urgent referral l l

‘ INDETERMINATE RISK ‘

Adapted from Kanwal et al.
Gastroenterology Nov 2021 and l

Rinella et al. Hepatology 2023 ’ Refer to Gl/hepatology

21

Learning Objectives

At the completion of today’s talk, learners wiill:

Understand treatment
goals and potential
therapeutic modalities
in MASLD/MASH

UTSouthwestern
Medical Center

22
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First Step in MASLD/MASH
Management:
Lifestyle Modifications

UTSouthwestern
Medical Center

23

MASLD Management: Address Weight

Weight loss 210%
[ weig |

MASH resolution | Weight loss 27% |

(64%-90%)

Weight loss 5%
[ weig |

Steatosis | Weight loss 23% |
(35%-100%)

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

24
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Type of Diet for the Treatment of MASLD

Conceptual summary of level of evidence of diets for MASLD treatment
and suggested combinations

Mediterranean

(reduced carb) Time-restricted eating

Mediterranean
(reduced carb)

Low-carb
Low carb

Time-restricted Ketogenic All diets should minimize

Increasing level of evidence

eating ultra-processed foods
and meat, sugary foods and
Ketogenic drinks, and saturated fat.
Zelber-Sagi S. Liver International. 2022;42:1731-1750. "'Ts"“ﬁi‘[‘,"‘;g%t;'fg

25

MASLD Diet: Clinical Pearls

* Prescribe a diet that leads to a caloric deficit

 Tailor dietary modifications to patient’s cultural
and personal preferences

» Coffee consumption: 23 cups/day reduces risk
of MASLD, fibrosis and HCC

* NO support for other nutraceuticals

* Minimize alcohol
— NONE in MASH F2 or greater
— Emphasize risks of binge drinking on liver health

EASL-EASD-ESO MASLD Clinical Practice Guidelines 2024 UTSouthwestern

26
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Weight Loss Beyond Lifestyle Modifications

Orlistat

\ Phentermine

{ } [ Gastric balloon }
{ )

{ Naltrexone/bupropion }

{ )

{ )

{

Sleeve gastroplasty-
overstitch

[Duodenal mucosal ‘

Liraglutide resurfacing (DMR)

Semaglutide

Tirzepatide } Endoscopy

Drugs

NOTE: None of the strategies listed are approved for the treatment of MASH. UT Southwestern
Adapted from © 2020 AMERICAN ASSOCIATION FOR THE STUDY OF LIVER DISEASES. WWW.AASLD.ORG. Medical Genter
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American College of Sports Medicine (ACSM)
International Multidisciplinary Roundtable
report on physical activity and MASLD

Tailor to the patient

Aim for >150 min/week
of moderate-intensity =
or 75 min/week of &
vigorous-intensity
physical activity

Liver fat
CV health

@ Body composition
Minimize

sedentary time Cardiorespiratory fitness

——@ Health-related QoL

© World Obesity. UTSouthwestern
Stine JG. Hepatol Comm. 2023;7(4):e0108. Medical Center

28
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Lifestyle: Optimizing Cardio-Metabolic Risks

—_—
MASLD
with
overweight
/obesity

with
class Il or Ill
obesity

—_—
MASLD
with
normal
weight

+ Healthy diet

sammms 090
MASLD

Type of weight-loss diet chosen based on the

+ Regular physical activity
+ Avoiding smoking and alcohol

individual’s preferences and clinical condition

{ Weight loss goals ]

[ Recommendations to all MASLD

) (

Implementation

25% for steatosis
reduction

27%-10% for MASH
and fibrosis reduction

Consider incretin-based
weight loss drugs

Consider bariatric
procedures

3-5% weight reduction

Diet quality

« Mediterranean diet

* Minimizing processed
meat, ultra-processed
foods and sugar-
sweetened beverages

« Increasing
unprocessed/minimally
processed foods

Physical activity

* Tailored to the individual's
preference and ability

« >150 min/week of moderate- or 75
min/week of vigorous-intensity
physical activity

+ Minimizing sedentary time

Other lifestyle habits

+ Smoking: avoidance

« Alcohol: discourage or avoidance in
advanced fibrosis or cirrhosis

-
MASH cirrhosis

intake and physical activity

«+ Lifestyle adapted to the severity of liver disease and nutritional status
+ Sarcopenia or decompensated cirrhosis: high-protein diet and late-evening snack
+ Compensated cirrhosis with obesity: moderate weight reduction plus high-protein

« Multidisciplinary care

« Lifestyle evaluation during

healthcare visits

« Affordable structured

lifestyle interventions

Individualized plan
depending on the patient’s
preferences and economic
constraints

« Behavioral therapy

Prevention of MASLD and HCC
« Preventing obesity

Long-term goals:
Quality of life and survival
Cardiometabolic benefits

Prevention of cirrhosis, HCC, T2D, cardiovascular disease

EASL-EASD-EASO Clinical Practice Guidelines on the management of metabolic dysfunction-associated steatotic liver disease (MASLD)
Tacke, Frank et al. Journal of Hepatology, Volume 81, Issue 3,492 - 5

UTSouthwestern
Medical Center

Second Step of MASH Management:
Liver Targeted MASH Treatment
4
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Major 2025 Updates in MASH Pharmacotherapy

FDA Accepts Letter of Intent for VCTE as a Surrogate
[EIDYA Endpoint in MASH trials*

%N Semaglutide Receives Conditional Approval (F2—F3)?3

Next-Generation Agents Move Toward Registration

Resmetirom entering post-approval outcomes phase.
-~ FGF21 analogs (e.g., pegozafermin) show fibrosis + NASH resolution.
Dual agonists (GLP-1/GIP, GLP-1/GCGR) advance as combination-strategy candidates.

1. U.S. Food and Drug Administration. WEGOVY (semaglutide) injection, for subcutaneous use: Official prescribing information.  UTSouthwestern
Aug 2025. 2. Sanyal AJ et al. N Engl J Med 2025 Jun 5; 392:2089; Medical G

ical Genter

31

Currently Accepted FDA Endpoints for

Non-cirrhotic MASH Conditional Approval

Resolution of MASH, no Reduction in fibrosis, no
worsening of fibrosis worsening of MASH

- Fibrosis linked to hard clinical
outcomes

- Needs to not adversely impact
metabolic or inflammatory activity

A B N
Stage 2-3 Stage 3-4

Resolution or improvement of MASH could
reflect disease progression

i UTSouthwestern
Courtesy of M. Rinella Medical Center

32
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Targeting Pathophysiological Processes in MASH

« NLRP3 inflammasome inhibitors
« Norursodeoxycholic acid

@ Anti-inflammatory
strategies
insulin resistance

Type 2 diabetes-like therapy

ESSENCE: Semaglutide GLP-1 receptor agonists

SYNERGY: Tirzepatide . g:;’?f:’éf”[‘;?fﬂr‘”;? +Various immune cells
SYNCHRONIZE and LIVERAGE: Survodutidg Pm;g tp ? -ROS ) . ) -
agonists K Anti-fibrotic | - Galectin-3 NAVIGATE: Belapectin
SGLT-2 inhibitors ERstress @ strategies receptor agonists
Hepatic insulin @
e - Inflammatory
oytokines @)

~NLRP3
- Microbial products

Metabolism
Lipotoxicity
- FXR agonists.

NATiV3: lanifibranor - PPAR agonists <=
MAESTRO: Resmetirom + Aramchol
ENLIGHTEN: pegozafermin +THR-J} agonists

SYNCHRONY: efuxifermin | JRCmmbtes,
FASCINATE-3: Denifanstat -

L ©

Extrahepatic tissues | + PPAR-y agonists

= Adipose tissue +GLP-1 receptor agonists and| ESSENCE: Semaglutide
« Brain GLP-1/GIP receptor agonists| GYNERGY: Tirzepatide

= Kidney *SGLT-2 inhibitors

LDe nove lipogenesis
| Lipotoxicity

TEnergy expenditure
TFatty acid oxidation

Smallintestine

- Prebiotics
« Probictics
« Synbiotics.

== Dysbiosis

s

In Phase Ill study Tilg et al. Lancet Gastroenterol Hepatol 2023 Oct;8(10):943-954 UTSouthwestern
Medical Center

33

Resmetirom Was the First Approved Drug for MASH

Oral, partial agonist of thyroid hormone receptor-beta
(THR-B)!

Approved March 2024 for the treatment of adults with
NASH? with moderate-to-advanced fibrosis in
conjunction with diet and exercise?

Cost: ~$47,000 per year

£
aNASH used due to publication date. UT Southwestern
1. Harrison SA et al. N Engl J Med. 2024;390(6):497-509; 2. Rezdiffra [prescribing information]. Madrigal Pharmaceuticals, Inc. Medical Center

34
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Resmetirom Mechanism-of-Action

Liver-targeted activity
» Stimulates THR-B receptors in the liver

» Selectively effective in activating THR-3
over THR-a outside the liver (heart
and bones)

Reduces hepatic steatosis

+ Stimulates lipophagy

» Stimulates mitochondrial biogenesis
* Inhibits lipogenesis

May interfere with fibrogenesis
by inhibiting TGF-f signaling

1. Harrison SA et al. N Engl J Med. 2024;390(6):497-509; 2. Rezdiffra (resmetirom) [prescribing information]. UTSouthwestern
Madrigal Pharmaceuticals, Inc.; West Conshohocken, PA; 2024. Medical Center

35

MAESTRO-NASH: Phase 3, Randomized, Controlled
Trial of Resmetirom in NASH with Liver Fibrosis

n=323 | RESMETIROM 100 mg

Adults with biopsy-
confirmed MASH and
a fibrosis stage of
F1b, F2, or F3

n=321 | pLACEBO

A
Week 52

Primary endpoints
MASH resolution including a reduction in NAS
by =2 points with no worsening of fibrosis

e NEW ENGLAND 2 Improvement (reduction) in fibrosis by
JOURNAL of MEDICINE =1 stage with no worsening of NAS

Harrison S et al. N EnglJ Med 2024;390:497-509 UTSouthwestern

Medical Center

36
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Resmetirom Phase 3 (MAESTRO) Study:
Patient Population

Characteristic Overallo/(N=966)
(1}

Fibrosis stage

F1b 51

F2 33.0

F3 61.9
Type 2 diabetes 67.0
Hypertension 78.1
Dyslipidemia 71.3
Statin use 48.9
GLP-1 receptor agonist use 14.3

Harrison SA et al. N Engl J Med. 2024;390(6):497-509. UTSouthwestern

37

Resmetirom Phase 3 (MAESTRO) Study:

Primary and Key Secondary Endpoints

MASH resolution with Fibrosis improvement 21 stage % change in LDL-C
no worsening of fibrosis and no worsening of MASH at week 24
50 1 50 4 5 -
P<0.001 P<0.001 g 0.1
20 P<0.001 P<0.001 40 §°\° 0 0
< = £ n=318
@ 29.9 E) SE |
E30 25.9 5% 24.2 259 €%
8 g 2 | 5 3 10 A
o 20 14.2 2 £’
s
&
w0l 7 10 2715 1 13.6
=318 n=318 -16.3
0 0 20 7 P<0.001 P<0.001
Treatment effect: 15%-20% Treatment effect: 5-10%
Placebo Resmetirom 80 mg [l Resmetirom 100 mg
Harrison SA et al. N Engl J Med. 2024;390(6):497-509. UrSouthwestern
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Resmetirom: Phase 3 Safety (MAESTRO Study)

Adverse events >10% of patients in any group
Resmetirom

100 mg Placebo
(n=323) (n=321)
% %

Diarrhea 27.0 334 15.6
Covid-19 21.4 16.7 20.6
Nausea 22.0 18.9 12.5
Arthralgia 14.9 10.8 12.5
Back pain 10.9 8.4 11.8
Urinary tract infection 10.2 8.4 8.4
Fatigue 10.2 8.0 8.7
Pruritus 8.1 115 6.9
Vomiting 8.7 10.8 5.3

NOTE: Increases in mean ALT and AST (<1.5x baseline) were observed in the first 4 weeks after initiating treatment. Values returned to baseline ~8 weeks after initiating treatment|

UTSouthwestern
Medical Center

Harrison SA et al. N Engl J Med. 2024 Feb 8;390(6):497-509.
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Resmetirom Dosing and Other Considerations

* Rule out additional causes of liver
<100 kg (220 Ibs) disease, including autoimmune hepatitis

g « Resmetirom is not approved in patients
with cirrhosis

2100 kg (220 lbs) » Prior to starting therapy, review for

100 mg QD . . . .
possible drug-drug interaction potential,
including statins, gemfibrozil,
clopidogrel, cyclosporine
Rezdiffra (resmetirom) [prescribing information]. Madrigal Pharmaceuticals, Inc.; West Conshohocken, PA; 2024. UTSouthwestern

Medical Center
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Semaglutide 2.4 mg Is the Second

FDA Conditionally Approved Drug for MASH

Injectable, GLP-1 Agonist

Approved August 2025 for the treatment of adults with
MASH with moderate-to-advanced fibrosis in
conjunction with diet and exercise?

Cost: ~$16,200 per year

1. Sanyal A. et al. N Engl J Med 2025;392:2089-2099; 2. Wegovy [prescribing information]. Novo Nordisk, Inc UTSouthwestern

Medical Center
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GLP-1 Agonists in MASH

[ GLP-1 regulates metabolism through several target organs J

£

L ol )
T

Indirect hepatic effects

Indication: a ——
MASH and F2/F3 fibrosis C) o Fibrosis

Weight loss-dependent
and -independent effects

UTSouthwestern
Medical Center
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ESSENCE Study: Phase 3, Randomized, Controlled
Trial of Semaglutide in MASH with Liver Fibrosis

The NEW ENGLAND
JOURNAL of MEDICINE

Sanyal A. et al. N EnglJ Med 2025;392:2089-2099

Adults with T RSy AZmy| 1.0me ] 17w N=534
biopsy-confirmed
MASH and a Placebo + standard of care N=266
fibrosis stage of [ Part 2 >
F2, or F3 L Faril >
Screenin
A I S B B | 1
Week -14 0 o 72 240 247
Randamisation e Interim End of End of
(Z:1}) analysis treatment  Study

Primary endpoints
MASH resolution including a reduction in NAS
by =2 points with no worsening of fibrosis

2 Improvement (reduction) in fibrosis by
=1 stage with no worsening of NAS

UT Southwestern
Medical G

ical Genter
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Semaglutide Phase 3 (ESSENCE) Study:
Patient Population

Characteristic

Overall (N=800)
%

Age, year (SD) 56.0 £ 11.6
BMI, kg/m2 346+7.2
Fibrosis stage, %

F2 31.3

F3 68.8
Type 2 diabetes, % 55.9
FIB-4, median (IQR) 1.56 (1.12-2.27)
Liver stiffness (VCTE), kPa 12.8 +16.9

Sanyal et al. NEJM Apr 30, 2025. ePub

UTSouthwestern
Medical Center
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Semaglutide Phase 3 (ESSENCE) Study:

Primary and Key Secondary Endpoints

MASH Resolution* and Fibrosis Improvement 21 Stage Week 72 ITT Analysis
No Worsening of Fibrosis & No Worsening of MASH
80 . 80% Placebo
2.99
60 2 0% (N=266)
34.1% 0 37.0%* "
40 40% 0 Aweight,
20 0% 22.5 /o. mean -2.0% -10.5%*
0 0%
Treatment difference 1 Treatment difference
28.9 [21.3, 36.5] 14.4[7.5,21.4]

Placebo B Sema2.4
*P<.0001

Sanyal et al. NEJM Apr 30, 2025. ePub mso“ﬁgﬁ%ﬁ'{g

MASH Therapy Pipeline

Development phase
Class; Agent Description 1 2 3
THR-B agonists Resmetirom Oral :
VK2809 Oral : [
GLP1R agonists Semaglutide GLP1, 2.4mg dose, injection :
Tirzepatide Dual GLP1 and GIP agonist 1
Survodutide Dual GLP-1 and GCG agonist
Pemvidutide Dual GLP-1 and GCG agonist 1
Efinopegdutide Dual GLP-1 and GCG agonist 1
FGF21 agonists Efruxifermin Injection, weekly
Pegozafermin Injection, weekly 1 1
Efimosfermin FGF-21 agonist, monthly ‘ ‘
PPAR agonist Lanifibranor Pan PPAR, oral | |
FASN inhibitor Denifanstat Fatty acid synthase, oral ‘ ‘
DGAT2 inhibitor ~ |ON224 Injection, monthly : {
adinsrote poheptide GLo-. Socsgoe e pemtee, PPAR,peentoms prlferator asate veeptor wmsn el g Aseed Novemoer 76,00, U SOUIWeStern
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Bringing it Home: MASLD Management in 2026

Obesity Diabetes MASH
pharmacotherapy pharmacotherapy pharmacotherapy
MASLD — Prafer GLP-1RA
with FO-F1 dﬁ’;ﬁ'&";ﬂ-h dual GIP/GLP-1RA, Not indicated
pioglitazone, SGLTZ2
Individualize o]
care, targeting Obesity Diabates MASH
the fallowing: I MASLD pharmacothempy pharmacatherapy pharmacotherapy
. =D
+ Adoption of a with F2-F3 # Prefer GLP-1RA,
healthy lifestyle (“at-risk” Prergr G'E;p"' RA, dual GIP[GLP-1RA, Resmetirom,
« Weight loss (f indicated) MASH) dual GRIGLPARA pioglitazone (S?ana-;me)
+ Optimal diabetes
management Obasity Diabetes MASH
« Cardiovascular pharmacatherapy pharmacotherapy pharmacotharapy
risk reduction Compensated S
+ Meedfor metabolic MASLD cirrhosis 4 As with F2-F3 As with F2-F3 oD
sungery (as recommended with caution* with caution* @
by guidelines)
4 Obesity Diabetes MASH
Decompensat phamacotherapy | pharmacotherapy  pharmacotherapy
m ﬁ
(D AvoID Only use insulin (1) avoID
Cusi K et al. Diabetes Care 2025; 8:1-26 | https://doi.org/10.2337/dci24-0094 UTsour\}hE\’mel%tern
edical Center
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When You Identify Hepatic Steatosis in a
Patient with Metabolic Risk Factors, What s
the Best Next Step?

A. Reassure if ALT/AST are normal

B. Order ultrasound and follow clinically
C. Calculate FIB-4

D. Referdirectly to Gl/hepatology

E. Screen forviral hepatitis

@ CONTINUING EDUCATION COMPANY
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What Do You Usually Emphasize to Patients with
MASLD as Their Greatest Long-term Health Risk?

A. Progression to cirrhosis
Hepatocellular carcinoma
Liver Transplantation
Cardiovascular disease

moobw

Diabetes mellitus

@ CONTINUING EDUCATION COMPANY

Which Patient with MASLD Should Be Referred to
Gl/Hepatology for Consideration of Liver-directed
MASH Therapy?

A. Steatosis onimaging with normal labs
B. Low-risk FIB-4 (score <1.3)

C. Compensated cirrhosis

D. Confirmed stage 2 or 3 (F2-F3) fibrosis
E. Decompensated cirrhosis

@ CONTINUING EDUCATION COMPANY
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CYAELCYAVEVE

MASLD for Frontline Providers

New nomenclature
recognizes a
continuum between
metabolic risk and
alcohol use on
steatotic liver disease

*conditionally approved

Risk stratification in
MASLD starts with
use of the FIB4 score
followed by VCTE or
ELF and/or referral to
Gl/Hepatology

Lifestyle modification
remains the backbone

Resmetirom and
semaglutide 2.4 mg
are FDA-approved®
for F2—-F3 MASH

UT Southwestern
Medical G

ical Genter
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