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Objectives

* Understand the new MASLD nomenclature and disease spectrum
* |dentify who should be screened for MASLD

 Qutline the stepwise risk stratification algorithm for MASLD

* Discuss evidence-based MASLD treatment options

 Review MASH therapeutic agents in the late-phase clinical trial
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Prevalence of MASLD Worldwide in Adults & Children
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Global prevalence: -
Adults: ~~ 38% J  EastAsia
Children: ~~ 13% B cuope Adults: =3

Sorgr? Adults: =25% - <18y: “7% Asia Pacific

~ o/ : =
< 18y: 1-2% 15% in obese Adults: ~28%
~ 30-40% in
< 18y: 8-10%

<18y: 8-10% | "
~40-50%in 4 ; K«‘ \ Prevalence of MetALD
obese _ oA Adults: ~5-10% prevalence globally, ~6-8% in U.S./Europe.

MENA No pediatric data.

Adults: ~36-39%

South Asia
<18y: 10-15% Adults: ~40% P, Australasia

Adults: ~31%

Latin America < 18y: 7-10%
Adults: ~44% ~ 40% in obese
<18y: 12-15%
~45-50% in
obese

< 18y: 7-9%

AASLD

The Liver @ @
Meeting"

Younossi ZM et al. Clin Mol Hepatol. 2025; AASLD The liver meeting 2025




Trends in the Liver Transplant Waitlist by Etiology
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Ochoa-Allemant et al. Analysis of the UNOS national registry. Hepatology, February 2025.
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Historical Timeline of Fatty Liver Disease

e ‘ -————————— ?i .

Early First Medical Metabollc Link MASLD and Updated
Descriptions Definition Established MASH Proposed Guidelines
Fatty liver NASH term coined  Strong association New terminology New MASLD
mentioned in ™ with obesity suggested terminology
medical literature and diabetes adopted

identified
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Steatotic Liver Disease Nomenclature

A Standard Drink in the US

=18 mL or 14 g of alcohol

% ¢

Beer Wine Liqueur Spirit

(5% ABV) (12% ABV) (24% ABV) (40% ABV; 80 proof)
— 12 0z (355 mL) 50z (~150 mL) 250z (~75mL) 15 0z (~45mL)
111 | F et al. Hepatology. 2024 8
—

* ABV = Alcohol By Volume Nutrientsreview.com|




Steatotic Liver Disease Nomenclature

Kanwal F et al. Hepatology. 2024 9



MASH Pathophysiology
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Healthy Metabolic Dysfunction Hepatic steatosis Lipotoxicity Inflammation Fibrosis
Hepatocyte Insulin resistance, visceral Lipid accumulation, Mitochondrial dysfunction, Kupffer activation, cytokine release, Stellate cell activation, ECM deposition
adiposity impaired B-oxidation, DNL T ER stress & ROS monocyte infiltration
Ballooned hepatocyte 1
a {r > iron,
\ L J '

=

Mitochondrial

FFA B-oxidation Balanced DNL
Palmitate
+ 8 7
2 Gene '
ACC

S

“}“ Mitochondrial ‘*}“
ACC dysfunction AGC

: L - .
Infiltrating
monocytes
p Pro-inflammatory .
signals
Sinusoid
= =
—
1 Rinella ME, Sookoian S. Nat Rev Gastroenterol Hepatol. 2026 10
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MASLD Disease Spectrum

Ingestion of ultra-processed foods Decreased Health Related Quality Increased risk of Chronic Kidney Disease,
fructose sweetened drinks and foods of Life Increased reports of Fatigue Cardiovascular Disease, Extrahepatic
physical inactivity, environment (lack Increased rate of depression Cancers Fibrosis stage associated with
of healthy food choices), genetics Increased Healthcare Utilization increased risk of mortality
/ Hepatocellular
Healthy liver MASLD MASH Cirrhosis carcinoma
15-30% 12- 40% 15-25% 7%
é é
—
Reversible Reversible
: : 5 Late stages of
Fat in <5% of Steatosis » Steatosis fibrosi 9
i ) . 1Drosis
hepatocytes (Fatin >5% * Inflammation
hepatocytes) * Ballooning Resmetirom for MASH
* Fibrosis with F2-F3
Appropriately Manage Risk Factors of * Culturally appropriate, Mediterranean diet, and at ‘ v
Diabetes, Hypertension, Cholesterol per least 150 minutes of moderate physical activity i I S
current guidelines using medications that have * Weight loss goal of 3% to 10% of body weight. Iver transplant or deat

benefit to the liver » Consider Bariatric surgery, if indications are met

< O ”

Younossi et al. Gastroenterology 2025
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Case Study

45 yo Hispanic male
* PMHx: T2D, hypertension and obesity (BMI 43)
 FHx: Mother is “overweight and has fatty liver”
* Social alcohol use, ave 3-5 drinks/week
* Routine blood work:
 LFT: AST 55, ALT 60, ALP 175 and TB 0.8
 Hgb 15g/dL, MCV 96, platelet 210k
* Ferritin 400ng/dL; iron saturation 25%
* Negative viral and autoimmune serologies
 Ultrasound showed hepatic steatosis
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Targeted MASLD Screening

* Universal screening is NOT recommended

e At-risk populations for MASLD:
* Type 2 diabetes -> strongest predictor of advanced fibrosis
* Elevated ALT/AST
* Obesity (BMI > 30) or waist circumference > 102cm/88cm
— Hypertension (=130/85 mmHg)
— Hyperlipidemia (TG = 150 mg/dL)

)

Younossi et al. Gastroenterology 2026 13
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Additional MASLD Risk Factors to Consider

 Male has 2x prevalence than female

* Hispanic > White> African American

e Medical comorbidities — PCOS, CVD, OSA, insulin resistance

* Genetic polymorphisms associated with increase risk of MASH
 PNPLA3/148M
e TMG6SF2
e MBOAT7

)
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Diagnosis of MASLD

Steatotic Liver Disease
Hepatic steatosis identified on imaging or
biopsy

}

Does the patient meet any of the
cardiometabolic criteria?

E

[rs o]
1

[ Are they any other causes of

Are they any other causes of
steatosis?

|

steatosis?
1 No Yes

Metabolic
Dysfunction-
Associated
Disease
(MASLD)

1No

MetALD or
other
combination Cryptogenic

SLD

etiology,
including
ALD

Adapted from Rinella ME et al. Hepatology. 2023 Dec 1;78(6):1966-1986

Yesl

Other
specific
etiology

(ALD, DILI,
monogenic
diseases)

Adult Criteria
At least 1 out of 5:

= BMI = 25 kg/m? (23 Asia) OR WC > 94 cm
(M) 80 cm (F) OR ethnicity adjusted

* Fasting serum glucose 2 100 mg/dL OR 2-
hour post-load glucose levels 2 140
mg/dL OR HbA1c = 5.7% OR type 2
diabetes OR treatment for type 2 diabetes

* Blood pressure = 130/85 mmHg OR
specific antihypertensive drug treatment

* Plasma triglycerides = 150 mg/dL OR lipid
lowering treatment

* Plasma HDL-cholesterol < 40 mg/dL (M)

and < 50 mg/dL (F) OR lipid lowering
\treatment /
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MASLD Stepwise Risk Stratification

* Age, AST, ALT, Platelets

If FIB-4 > 1.3
: * Elastography
FibroScan - Fibroscan
- U/S elastography
E LF - MRl elastography

* Enhanced Liver Fibrosis Panel

If fibrosis score > 2 or ELF > 9.8

Refer to

Gl/hepatology

)
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MASLD Management Algorithm— Primary Care Setting

Goals: exclude advanced
fibrosis in low prevalence
population

.

Rinella et al. Hepatology 2023
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Case Study

e 45 yo Hispanic male with:
e > 2x cardiometabolic risk factors
* family history of fatty liver disease
* Insignificant alcohol use
 Mild transaminitis
* U/S abdomen hepatic steatosis

* FIB-4=1.8
* Fibroscan (VCTE) = 10kPa

[ Gl/Hepatology Referral }

)
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MASLD Management Algorithm— GI/Hepatology Setting

* Review/perform 15t or 2" risk assessment Goals: identify and manage
* Consider additional stratification i . " -
patients with “at risk” MASH
l or cirrhosis

M\l’cermediate or high risk

Consider liver biopsy

-indeterminate NITs
-diagnostic uncertainty
-persistently T LFTs

Fo-1l F2-3 l F3-

Suspect cirrhosis
(clinical, imaging, or ELF >11.3)

[ Cirrhosis management }

. -Reassess annuall
Reassess in 2-3 years y

-Pharmacotherapy

)

Rinella et al. Hepatology 2023 19
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Case Study

e 45 yo Hispanic male with:
e > 2x cardiometabolic risk factors
* family history of fatty liver disease
* Insignificant alcohol use
 Mild transaminitis
* U/S abdomen hepatic steatosis

* Diet and lifestyle modification x 6 months

* Minimal weight loss

* Assessed at Gl/Hepatology clinic [ Leatnentoptionss }
Repeat VCTE = 8kPa
ALT down to 50

=[)
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Multidisciplinary Approach to MASLD Treatment
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Primary Care Provider/
Endocrinology
Initial risk stratification with FIB-4 +/- secondary testing

+ Management of metabolic comorbidities with preferential
use of medications with potential NAFLD benefit

« Assessment of other endocrine drivers if indicated

Cardiology/Advanced ¢ Liostyla changoe Weight Management

Lipid Management I .-~ Medical/lnterventional

Gastroenterology/ R NAFLD ". Nutrition/
Hepatology A Patient J Lifestyle Intervention

Comprehensive liver risk stratification = -

intervention if needed

* Prescriptive follow up
and management plan

. p » Assessment of dietary habits
« Liver-directed therapies R » Development of dietary
« Identification of additional comorbidities : plan/goals
+ Management of advanced fibrosis : * Identification of barriers
« Clinical trial opportunities as available 3 * Referral for behavioral

Health
Psychology

Rinella et al. Hepatology 2023.

21



Stages of Liver Fibrosis
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ELF

VCTE (kPa) |
MRE (kPa) |

F4
with portal
hypertension

F4
compensated

F4
decompensated

LIVER BIOPSY >

< CLINICAL DIAGNOSIS >

NONINVASIVE TESTS

_ <1.3

>3.14

>2.67

>9.8 >11.3

>10 >20 >25
>3.53 >4.45

Castera L et al. NEJM 2025
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MASLD Treatment Algorithm by Fibrosis Stage

Fibrosis Stage

First Line
MASH Therapy

Second Line
MASH Therapy

FO/F1

Lifestyle modification

+

Incretin-based therapy
if T2D and/or obesity

F2/F3
Obesity and/or T2D
Lifestyle modification Lifestyle modification
+ =
Semaglutide Resmetirom

« Safety/tolerability concern: Discontinue initial agent;

switch to the alternate approved therapy

» Lack of efficacy after 12-18 months: Discontinue initial

agent; switch to the alternate approved therapy

« Partial response: consider dual therapy with

resmetirom + semaglutide to enhance efficacy

F4

Lifestyle modification

+

Standard of Care

23



Lifestyle Recommendation for Patients with MASLD

( People with MASLD and overweight/obesity ) ( People with MASLD and normal weight )

i) TER s . R : z N
= e reduction of 5% of total body weight to reduce liver fat
8) ¢ reduction of 7-10% to improve liver inflammation }
b ’ L g » reduction of 210% to improve fibrosis y gF ; reduction of 3-5% of total
-gb | ‘ body weight to reduce liver fat
e— =9
v o \\ & 8 R . N 2
3 S | Consider bariatric procedures for people with obesity

Voo ot Ny class II or III )

=

S ' 2 L]
@ 3 v 10 .
e \ \ / |
2 ) »
U) b _m{’ 0 1 el -
=
— e Follow the Mediterranean dietary o' Limi ; e Increase daily physical activi i i
imit the consumption of ultra- y phy ty ¢ Avoid smokin
pattern or similar plant-based diet processed food ang saturated fats e Increase exercise (aim 150-300 min/week of e Avoid alcoholg
* Increase consumption of fruits, e Avoid sugar-sweetened moderate, or 75-150 min/week of consumption (especially
vegetables, lentils, nuts, olive oil, and beverages vigorous-intensity) in advanced disease)
unprocessed poultry and fish * Decrease sedentary time
Fe—
111 Younossi et al. Gastroenterology 2025 24
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Weight loss Remains the Key Treatment for MASLD
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52 weeks of lifestyle intervention

% Weight loss (WL)

NASH-resolution 10%
FIBROSIS-regression 45%
STEATOSIS improvement 35%

% Patients achieving WL 70%

5%

26%

38%

65%

12%

7%

64%

50%

76%

9%

10%

90%

81%

100%

10%

Romero-Gomez M et al. J of Hep 2017
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Resmetirom (Rezdiffra™) — FDA Approved in 2024

* First FDA-approved therapy for MASH
* Thyroid hormone receptor-p agonist - § hepatic fat & lipotoxicity
* Indicated in adult with non-cirrhotic MASH + F2-F3 fibrosis
 Administered orally, 80mg or 100mg daily

e dose reduction if on cytochrome p450 inhibitors (e.g. clopidogrel)

* Not recommended in:
» cirrhosis, uncontrolled active liver diseases or ongoing alcohol use
« patients with symptomatic gallstone-related disorders

 Thyroid function assessment prior to treatment initiation

)
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Resmetirom Study End Points (Masetro Trial)

A NASH Resolution with No Worsening of Fibrosis

Percentage of Patients

100+
} P<0.001 P<0.001
4/
29.9
304
25.9
254
20+
154
9.7
10-

5_

0 . .
Placebo Resmetirom, Resmetirom,
(N=318) 80 mg 100 mg

(N=316) (N=321)

B Fibrosis Improvement by =1 Stage with No Worsening

of NAFLD Activity Score
100+
, P<0.001 P<0.001
4/
%) 30
£ 25.9
= 25 24.2
o
(.
© 204
(]
S 14.2
£ 157 :
()]
v
S 104
5_
0 : ;
Placebo Resmetirom, Resmetirom,
(N=318) 80 mg 100 mg
(N=316) (N=321)

Harrison, et al. NEJM 2024
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Resmetirom Study Reported Side Effects (Masetro Trial)

Safety

Placebo B Resmetirom, 80 mg Il Resmetirom, 100 mg
(N=321) (N=322) (N=323)
100 —

90 —
80
70 —
60 —
50 —
40 —
30
20—
10

220

Percentage of Patients

18.9

11.5 109 12.7

Diarrhea Nausea Serious Adverse Event

0- I

)

Harrison, et al. NEJM 2024 28

l



Resmetirom Treatment Algorithm

Worsening

Efficacy Unchanged
Assessment

Safety
Assessment

Q3, 6, 12 mths

Stage 2-3 Resmetirom +
Fibrosis lifestyle Mx

@ 12 mths

Improving

Continue Rx

)

Younossi et al. Gastroenterology 2025 29
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Semaglutide (Wegovy®) — FDA Approved in 08/2025

* Second FDA-approved therapy

* GLP-1 receptor agonist — weight loss, metabolic improvement and anti-
inflammatory effects

* Indicated in adults with MASH + F2-F3 fibrosis

 Administered as weekly injection, 2.4mg

* Monitor for acute pancreatitis and acute gallbladder disease

)

\
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Semaglutide Study End Points (ESSENCE Trial)

)
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Proportion of participants (%)

/70

60

50

40

30

20

10

EDP: 28.7 %-points
95% CI: 21.1 to 36.2; P<0.001

B Semaglutide 2.4 mg (n=534)

M Placebo (n=266)

EDP: 14.4 %-points

95% CI: 7.5 to 21.3; P<0.001
|

Resolution of steatohepatitis with
no worsening of liver fibrosis

Improvement in liver fibrosis with
no worsening of steatohepatitis

Newsome PN et al. Late breaker abstract AASLD Nov 2024
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Semaglutide Improves Liver Enzymes

ALT AST GGT
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
45 A
= 507 - < 607
= S 40 A =
£ £ E
2 40 S 35- 5 507
2 3 3
£ = 5 =
— = ] E |
Z 304 9 o 40
[
25 S
I I I I I I I I I I I I I I I I I I
0 12 24 36 48 72 0 12 24 36 48 72 0 12 24 36 48 72
Time since randomization (weeks) Time since randomization (weeks) Time since randomization (weeks)
Mumber of participants Mumber of participants Mumber of participants
Semaglutide 2.4 mg 534 518 511 509 502 493 Semaglutide 2.4 mg 534 516 508 504 500 490 Semaglutide 2.4 mg 534 520 512 510 503 494
Placebo 266 258 255 252 246 236 Placebo 266 257 257 251 246 236 Placebo 266 258 257 252 245 237
= Semaglutide 2.4 mg -&- Placebo
=
111 Newsome PN et al. Late breaker abstract AASLD Nov 2024 32
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Semaglutide Safety Profile
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Semaglutide 2.4 mg Placebo
(N=800) (N=395)

n (%)

All AEs
Fatal AEs

Serious AEs
AEs leading to trial discontinuation
AEs affecting =210% of participants
Nausea
Diarrhea
Constipation
Vomiting
COVID-19
Decreased appetite

690 (86.3)
3 (0.4)
107 (13.4)
21 (2.6)

290 (36.3)
215 (26.9)
178 (22.3)
149 (18.6)
134 (16.8)
112 (14.0)

n (%)
315 (79.7)
6 (1.5)
53 (13.4)
13 (3.3)

52 (13.2)
48 (12.2)
33 (8.4)
22 (5.6)
74 (18.7)
11 (2.8)

Newsome PN et al. Late breaker abstract AASLD Nov 2024
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Safety & Treatment Response Assessment for Semaglutide

Response assessment
( at 72 weeks® )

Decrease of VCTE LSM = 30%
Decrease of MRE LSM = 20%
Decrease in MRI-PDFF = 3“% Beneﬂcia' response
< _ Decrease in ALT = 17 or = 20%

) Decrease in ELF 2 0.5

> ~
. ®) Monitor for safety and

Semaglutide (Wego @ treatment relafed
treatment initiation > S » | * Sub-threshold improvement in NITs Benefit tai Re-evaluate
i adverse events - No evidence of progression to cirrhosis enefit uncertain strategy®
’ (Tables 2 and 3)

= NITs suggesting worsening or progression
to cirrhosis No response
\. J

3 Assess based on the same imaging-based or blood-based markers used to determine treatment eligibility.
b Options may include re-optimizing lifestyle interventions and considering other therapy, with or without stopping semaglutide.

S

ST

)

Bansal MB et al AASLD guideline, Hepatology 2026 34
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Case Study - Conclusion

e 45 yo Hispanic male with:
e > 2x cardiometabolic risk factors
* family history of fatty liver disease
* Insignificant alcohol use
 Mild transaminitis
* U/S abdomen hepatic steatosis

* Ongoing lifestyle modifications
* Initiation of MASH specific treatment }

) Semaglutide and/or
* Monitor MASH treatment response resmetirom

 Optimize Rx of cardiometabolic comorbidities

)
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Current Pipeline of MASH Drugs

Mechanisms of action Genetically Thyroid h°'“'°""_ Sex hormone Positive effect of some GLP1s in
: focused drugs  ppaR agonist [ receptor agonist Growth hormone patients with T2DM and obesity.
Drugs starting soon = = The effect of medication on the
Drugs in phase 2 development HSD17813 Lanifibranor Bsmetirom Corticosteroids heart is awaiting on most patients
Drugs in phase 3 development i s Elafibranor VK2809-201 Cyclophilin Miricorilant with MASH.
“A Drug development programme engineered w’ acid Giz;4021 9790 Seladelpar TERNS 501 inhibitor o
now closed ——————» _—BRAIN
I Rencofilstat A
(II) Drug development programme Icosabutate BLCIRR0N el JR—
is on hold
Targeting lipid GLP1/glucagon
carbohydrate metabolism dual agonists
ACC inhibitors <---~---~-~ 3 v Pemvidutide
Firsocostat E Citrate Efinopegdutide
Clesacostat i ACL i Cotadutide
! Acetyl-CoA
' Survodutide
FASN inhibitors <« - --~----~ V=l ACe i Targeting lipotoxicity Targeting
& cell death fibrosis |
Denifanstat Malonyi -CoA
----FASN
SCD1 inhibitor = ____. sCcD
Aramchol <----- Fal -CoA Galectin-3
® D:VA:' inhibitor GLP1/GIP
DGAT2 MoGAT2 l Belapectin Tirzepatide
GR-MD-02)
Ervogastat — TG (
i Mitochondrial SGLT1/2 inhibitor
pyruvate carrier _ CCR2/CCR5 | Licogiiflozin
MSDC-0602K inhibitor
“A Cenicriviroc
X OCA Efruxifermin uncoupler ~— ASK1 inhibitor — — LOXL2 inhibitor
Tropifexor Pegozafermin | - HUB J K Selonsertib K Simtuzumab
S WEegheani Hepatoprotective
“ Pan-caspase
EDE-00S B0S560 St — |  ‘Norursadenxycholic add
MR £OE K Emricasan HTD1801 (Berberine
TERN-101 Aldafermin ursodeoxycholate)
P l | 36
1
—

Noureddin M. Hepatology 2024



Promising MASH Therapeutic Agents in Late-Phase Clinical
Trials and Their Targets

Target/Class m Primary Endpoint Fibrosis Stage

Thyroid hormone receptor 3 Resmetirom e Fibrosis improvement & no
(THR-B) agonist worsening of MASH
VK2809 PO * Changein liver fat content F1-3

* MASH resolution without
worsening of fibrosis

Peroxisome proliferator activated Lanifibranor PO e MASH improvement or F1-F3
receptor (PPAR) agonist resolution
e Fibrosis improvement
Saroglitazar PO * MASH improvement or F2-F3
resolution without worsening of
fibrosis
 Changein ALT
Pioglitazone PO * MASH improvement F1-F3

37
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Promising MASH Therapeutic Agents in Late-Phase Clinical
Trials and Their Targets

Target/Class m Primary Endpoint Fibrosis Stage

Glucagon-like peptide 1 (GLP1) Survodutide SCinj MASH improvement without F2-F3
receptor agonist worsening of fibrosis
Glucose-dependent Tirzepatide SC inj * MASH resolution without F2-F3
insulinotrophic polypeptide (GIP) worsening of fibrosis
+ GLP1-RA * Fibrosis improvement & no

worsening of MASH
Fibroblast growth factor 21 Efruxifermin SC inj e Fibrosis improvement F2-F3
(FGF21) agonist * MASH resolution & improvement

of fibrosis

* Fibrosis Improvement F4
Pegozafermin  SCinj * Fibrosis improvement F2-3

* MASH resolution
* Time for 15t disease progression  F4

Fatty acid synthase (FASN) Denifanstat Oral * Fibrosis improvement F2-F3
inhibitor  MASH resolution



Key Take Home Messages

)

\

MASLD is the hepatic manifestation of metabolic syndrome

Don’t rely on liver enzymes alone

Fibrosis is the key risk factor for liver-related outcome in MASLD
FIB-4 is the best first step in assessing hepatic fibrosis

Most patients can be managed in primary care & refer when there is
increased fibrosis

Lifestyle modification remains a critical player in the treatment
paradigm

Resmetirom and semaglutide are FDA approved MASH specific drugs
Multiple MASH therapeutic agents are in the pipeline

39



Questions?

* Contact email: valerie.lin@lahey.org

)

\
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