Director of Hepatology and Co-Fou\nde S,

Arizona Liver Health ,
Clinical Professor of Medicine
University of Arizona



A multi-society Delphi consensus statement
on new Fatty Liver Disease nomenclature

A modified Delphi process was led by three large pan-national liver
associations. Consensus was defined a priori as a supermajority (67%) vote. An
independent committee of experts external to the nomenclature process
made the final recommendation on the acronym and its diagnostic criteria.

A total of 236 panelists from 56 countries participated in four online surveys and

two hybrid meetings. Response rates across the 4 survey rounds were 87%, 83%,
83% and 78%, respectively.



*Weekly intake 140-350¢ female, 210-420g male (average daily 20-50g female, 30-60g male)
**e.g. Lysosomal Acid Lipase Deficiency (LALD), Wilson disease, hypobetalipoproteinemia, inborn errors of metabolism
***e.9. Hepatitis C virus (HCV), malnutrition, celiac disease




BIG NEWS:

The 1%t FDA-Approved Pharmacotherapy for MASH

Resmetirom now approved!
Decreases fat in the liver, improves inflammation and fibrosis
Improves LDL
Well tolerated
Nausea, diarrhea usually resolves early
Focus on F2-F3
Payers may follow established treatment guidelines (AASLD)

Non-Invasive Tests (NIT’s) replace Liver Biopsy for diagnosis




Comorbidities Associated With NAFLD:
Global Prevalence Among NAFLD Patients

NAFLD is Associated With a High Burden of Metabolic Comorbidities
100 -

82%

A O ©
o O o

Prevalence (%)
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o

o

Obesity Type 2 Hyperlipidemia/ Hypertension Metabolic
Diabetes Dyslipidemia Syndrome

Younossi ZM, et al. Hepatology. 2016;64:73-84.



Estimated Global Prevalence of MASLD: 25%

Meta-analysis: NAFLD diagnosed by imaging (US, CT, MRI/SPECT; n=45 studies).

Younossi ZM, et al. Hepatology. 2016;64:73-84.



The MASLD Spectrum




Natural History of MASLD

-

Isolated Fatty Liver

=
1.  None to very minimal progression

to fibrosis
No 1 risk of death compared with

\4

/ 2.

~7o-7y7 \

Fatty Liver with
L Mild Inflammation )

the general population

MASLD |

~20-25% { MASH ]

A4

Possible sampling variability with
\|/ some risk of progression

~7.2% over 6.5 years

HCC

~11% over 15 years, but
significant variability

1.

2.

1 risk of death compared with general population
1. Cardiovascular
2. Malignancy
3. Liver-related
MASH with fibrosis portends worse prognosis
1. Fibrosis progression a/w DM, severe IR,
weight gain >5kg, rising ALT, AST

MASH
Cirrhosis

\ 19-45% over 7-10 years

Decompensation

Modified from Torres DM, et el. Features, diagnosis, and treatment of NAFLD. Clin Gastro Hepatol. 2012;10:837-858.



Annual Cumulative Incidence of HCC in NASH
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Ascha MS et al. Hepatology. 2010.
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Number of new transplants

NASH is becoming the Most Common Indication for
Liver Transplantation in the U.S.
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Red Flags for NASH

Age
Gender
Hispanic

Hypertension v
Obesity

Dyslipidemia

Type 2 Diabetes

ALT and AST level
AST/ALT ratio
Metabolic Syndrome
Various genetic markers

—

L

No lab test or imaging study
will be able to predict NASH
with 100% accuracy

The more risk factors... the
more concern

|



Treatment and Intervention



Lifestyle Management of NAFLD



Mediterranean Diet

HIGH IN:

, MUFA

. 1

3”“-551

= ,,‘..>
PUFA
Folate
Fiber

Antioxidants

LOW IN:

Saturated

Fat

The Mediterranean diet improves hepatic steatosis and
insulin sensitivity in individuals with non-alcoholic fatty liver disease

Journal of Hepatology 2013 vol. 59 | 138-143



NAFLD Dietary Patterns

Foods
intake

Nutrients

&

Diet (MD)
< Extra virgin olive o
* Vegetables and Fruits
< Cereals, legumes, nuts
Sugary beverages < Moderate intakes of fish
: Snacks and other meat, dairy
& cakes and bisculs products and red wine
< eggs < Low intakes of eggs and
< bulter sweots.
1Energy intake LSFA
1SFA IMUFA
|PUFA 1PUFA
tprotein animal {protein vegetables
1sugar, fructose |sugar fructose
tcholesterol |cholesterol
1Salt 1fiber
Ifiber Tpolyphenols,

Tcarotenoids

il

Mediterranean mwbml
- Hypertension (DASH)

< Frults and vegetables

< whole grains,

< fish, poulry, nuts,

< legumes

< low-fat daky products

< reduced sodium

< Fresh food

< Minimally processed food

| total fat

1Salt

1protein vegetables
1sugar fructose
lcholesterol

thiber
1polyphenols,
1carotencids




Reported Outcomes in NAFLD Lifestyle

Intervention Trials

Lower Improved
Weight ~ Lower  Improved  Glucose  Improved Hepatic Improved Improved

Type of Diet Loss ALT IR Levels  NAFLD (US) TG (MRS)  NAFLD (biopsy) ~ NASH (biopsy)
Low calorie (~1200-1500 kcal/day) v v v v v v
VLCD (450 kcal/day) v v
VLCD (800 kcal/day) v v
Low carbohydrates (<20%-45%) v v v v v v v
Low fat (20%-27%) v v v v v v
DASH diet (fruits, vegetables, whole grains, v v v v v

low-fat dairy, low in saturated fats, cho-

lesterol, refined grains, and sweets)
Mediterranean diet v v v
IF v v

Viveiros K. CLD 2021



Exercise and Activity in NAFLD

Moderate-intensity exercise:

Examples:

High-intensity exercise:

Examples:

Activity recommendations for NAFLD:

30-60 minutes of moderate-intensity
exercise 3-5 days per week

*Moderate effort

*Noticeable acceleration of heart rate
*Increased rate of breathing

*Able to hold a conversation

*Brisk walking
*Taking stairs

*Using a cross trainer
*Gardening
*Vigorous housework

*Large effort

*Substantial increase in heart rate
*Rapid breathing

*Less able to hold a conversation

*Running
*Fast cycling



Lifestyle recommendations for NAFLD

Weight loss goal

Dietary
Recommendations

General Health
Recommendations

NAFLD

>5% at minimum

No Snacks
Regular meals

Reduce sugar, fructose
sweetened beverages, refined
carbs and processed foods

Consider Intermittent Fasting

Consider Mediterranean or
DASH diet

Minimize alcohol

NASH

7-10% at minimum

NAFLD Cirrhosis

5-10% if compensated

No Snacks
Regular meals

Reduce sugar, fructose
sweetened beverages, refined
carbs and processed foods

Consider Intermittent Fasting

Consider Mediterranean or
DASH diet

Minimize alcohol

Consider bedtime snack
Regular meals

Reduce sugar, fructose
sweetened beverages, refined
carbs and processed foods

Protein intake 1.2-1.5 g/kg/day

Consider Mediterranean or
DASH diet

Avoid alcohol

Moderate physical activity for 30-60 min on 3-5 days per week or increase baseline activity by 60 min per week

Resistance training for 20-30 min, 2-3 times per week (in addition to or instead of moderate physical activity)

Decrease sedentary time and increase movement throughout the day

Stress reduction through exercise when possible

Avoid cigarette smoking

Adequate restful sleep goal of >6 hours per night

Viveiros K. CLD



Weight Loss Pyramid

Weight Loss = 10%'

NASH Resolution

Weight Loss = 7%

(64-90%)

Weight Loss = 5%"23

Steatosis
(35-100%)

Weight Loss = 3%/1-2:34

1. Vilar-Gomez. Gastroenterology 2015; 2. Promrat. Hepatology 2010; 3. Harrison. Hepatology 2009; 4. Wong. J Hepatol 2013

*Depending on degree of weight loss



100%

80%

60%

40%

20%
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Bariatric Surgery and Liver Histology

Prospective study in morbidly obese patients with biopsy-validated NASH, > 1

comorbidity factor for > 5 yrs, no chro

NASH disappearance
NASH grade evolution (Brunt score)

1.2%
11% { ~3.7%
i 7 9.8%

85.4%

25.6%

63.4%

Before After
Comparison of NASH grade distrbution p<0.00001

85% of NASH disappearance, 1 year after
Bariatric surgery

1. Lassailly. Gastroenterology. 2015;149:379.

3
2

mo0

nic liver disease (N = 109)

Fibrosis Improvement
Fibrosis evolution

100% s 3. 7 5%
7.5%
B0% 21.25%
60%
40% 40%
20%
0%
Before After
p<0.003
*Metavir scale.

Significant improvement of Fibrosis lesions

1 year after bariatric surgery.

2.5%
7.5%

13.75%

32.5%

43.75%

m4



Is NASH
StudyR eoye rS'\ieblllﬁngf NASH According Evolution of Fibrosis After

to Weight Loss Bariatric Surgery
P<.001 P<.001

* French single-center
bariatric surgery in severely obese

patients with  biopsy-confirmed

100- -
NASH (N = 180) o _ . -
« At 5 yrs. post surgery, 64 of g 60+ /
94 patients (84%) had NASH g_'-, 40 - i
resolution with no worsening of 204 i
fibrosis 0

0-5 5-10 >10 Baseline 1 yr. Syr.

* NASH improvement correlated with BMI Loss, kg/m?

weight loss Brunt fibrosis score

& F1
Resolution of NASH without
fibrosis worsening R FO

. NASH and/or fibrosis worsening . B2

Lassailly. Gastroenterology. 2020;159:1290.



Resolution of NASH with Vitamin E and Pioglitazone

m Treatment
B Placebo

100 -
80 7 * Vitamin E: Increased overall mortality/
. P = .001 hemorrhagic stroke/prostate cancer
P05 47 *  Pioglitazone: Weight gain, fluid retention-
407 36 o1 o1 HF?/ Increased risk of bladder cancer/
20 A osteoporosis/
0

Vitamin E Pioglitazone 30
800 IU/day mg/day

Sanyal A et al. NEJM 2010



NASH: Potential Therapeutic
Targets

METABOLIC

Insulin resistance
FGF21 analog @ Regulatory
‘ ACC inhibitor ‘@ T cells
O Insulin/glucose
FGF21 .
PPAR agonists
00 Adiponectin Immu'ne' cell
O TNF-a trafficking
0 FFA THRg agonist
Lt Mitochondria
'|' O Lipogenesis dysfunction ) .% B NLRP3
‘ 4 inflammasome
0SHP —————— O SREPB-1 —>ODNL ——> [ crp @9 R\clJ/s y
1\ T ER Stress \l/
FGF19
0 FXR/TGR5 Collagen _>7 OINK
4\ deposition O UPR
. FGF19 analog )
Bile acids :2/ ’ .V _\.NF—U‘“\
_/_/ o Hepatic stellate QTGF—?" 0

T FXR agonist J cell activation

Adapted from: Konerman MA et al. J Hepatol. 2018;68:362-375.

Kupffer cell



The future of NASH
therapeutics Ongoing
phase 3 trials

2023-2024 ’ 2027-2028
Aramchol, SCD-1 inhibitor ON-HOLD v
Resmetirom, THR-B agonist Part 1 (Surrogate endpoints) Long-term outcome
Q32022 v Mar 2024
Obeticholic-acid,EXR-agonist | ' Outcomes
Sep-2025
Semaglutide, GLP-1RA Part 1 (Surrogate endpoints) v Outcomes
Apr 2024 May 2028
i Part 1 (Surrogate endpoints) Outcomes
Lanifibranor
ifi Feb 2024 V Sep 2028




Step 1: Identify patients at risk

Steatosis on any
2.0r more Type 2 diabetes imaging modality or
metabolic risk factors' yp ang Y
elevated aminotransferases

Step 2: History and laboratory tests:
Excessive alcohol intake, CBC, liver function tests

Step 3: Non-invasive testing (NIT) for fibrosis?3
(FIB-4 is a calculated value based on age, AST, ALT & platelet count)

FIB-4 <1.3 FIB-4 1.3 to 2.67 FIB-4 > 2.67

v

INDETERMINATE
RISK

Step 4: Liver stiffness measurement (LSM)5.6.7

LSM < 8 kPa LSM 8 to 12 kPa LSM > 12 kPa

v .

INDETERMINATE
RISK
LOW RISK .
Repeat NIT in 2-3 R‘:;f'ﬁf,‘;:‘gi‘:f::fgft HIGH RISK
years unless clinical MR elastography or Refer to hepatologist

circumstances change

monitoring with re-eval

of risk in 2-3 years 25

5/1/24




Flowchart: AGA Algorithm For Risk Stratification

i i At least 2
4979 SUbJeCtS - the metabo?ia::sfactors OR =
general adult population (N=1896)

that were at risk for fibrotic

Exclude excessive
alcohol
consumption

¥

[ Missing FIB-4 score N= 249 ]

FIB-4= 1.3-2.67 AlFE o
(Further Evaluation) (Refer to Specialist)
N=151

N=1112

FIB-4<1.3
(No Referral)

N=3196

1 [ Missing LSM value N=91 ]

LSM <8 kPa LSM 8-12 kPa LSM >12 kPa
(Low Risk) (Indeterminate) (High Risk)

N=838 N=115 N=68

5/1/24



Resmetirom (MGL-3196): selective thyroid hormone receptor-
beta agonist

TSH T4, prohormone
T3, active hormone
TSH, thyroid stimulating hormone

A -
- ]ii j

Thvroid Hormone Pathwav

In humans THR- agonism:

Lowers LDL-cholesterol

Lowers triglycerides

Lowers liver fat, potentially reducing
lipotoxicity, NASH

€ € €

No thyrotoxicosis (THR-a effect)

MRI-PDFF MRI-PDFF

Liver Biopsy PK assessment MRI-PDFF Liver Biopsy MRI-PDFF

Screening & A A = X7 Ty rul il
& b1 w2 wa w8 W12 w24 w3  cxtemsion .,

5/1/24
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Resmetirom significantly decreases hepatic fat in MASH patients at week 12 MRI-PDFF, and was
associated with MASH resolution at week 36 biopsy

Fat Reduction at week 12 MRI-PDFF

Relative Change in MRI-PDFF (%) 230% Fat Reduction (%) NASH Resolution at week 36 biopsy
High MGL- Low MGL-
Placebo MGL-3196 3196 3196
80
45 ne
70 p<00001 40
60 b<0.0001 35 1
3 30 -
50 B
*p<0.04 8. 25 -
40 ——
o
41.2 "5 20
30
2 15 4
20 10 A
18.4
0 A

50 p<0.0001 0

p=0.02 p=0.001

5/1/24 28



Phase 3 MAESTRO-NASH Study Design

A MRI-PDFF
A Liver Biopsy
A LDL-C

* Key Inclusion/Exclusion:

tio

1za

Resmetirom 100 mg
Resmetirom 80 mg

TN S S— L

<

Random

[ 4
W52 Month 54

Primary  Outcome
Endpoint  Endpoint

D1 W16 w24

* Requires 3 metabolic risk factors (Metabolic Syndrome)
* FibroScan kPa consistent with F2-F3, CAP>280
* NASH on liver biopsy: NAS>4 with fibrosis stage 1-3

e >8% liver fat on MRI-PDFF

5/1/24
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MAESTRO-NASH (Primary Statistical Model)

Liver Biopsy (ITT) at Week 52

p<0.0001

p<0.0001

Placebo (n=318)

Resmetirom 80 mg
(n=316)

Resmetirom 100 mg
(n=321)

p<0.0001

p=0.0002

Placebo (n=318) Resmetirom 80 mg
(n=316)

Resmetirom 100 mg
(n=321)



MAESTRO-NASH

Key Secondary Endpoint LDL-c at Week 24 (ITT)

I
. ] |
Placebo (n=318) Resmetirom 80 mg (n=316) Resmetirom 100 mg (n=321)

p<0.0001

p<0.0001

5/1/24 31



MAESTRO-NASH

Safety Summary
(n=316) (n=321) (n=318)
SAEs 11.8% 12.7% 12.1%
Study discontinuation for AEs 2.8% 7.7% 3.7%
Diarrhea 28% 34% 16%
Nausea 22% 19% 13%

* Resmetirom was safe and well-tolerated

* Consistent with previous Phase 2 and Phase 3 data, the most common adverse events reported with greater
frequency in the resmetirom groups vs placebo were an excess of generally mild and transient diarrhea and

generally mild nausea at the beginning of therapy

5/1/24 32



O
MAESTRO
NAFLD-1

Safety and
tolerability as
measured by

incidence of AEs
over 52 weeks in
>1200 patients

Resmetirom — Phase 3 Program

MAESTRO
NAFLD-OLE

52-week extension to
MAESTRO-NAFLD-1
in >700 patients:
Safety & tolerability by
incidence of AEs over
52 weeks

MAESTRO
NASH

Subpart H:

NASH resolution or fibrosis
improvement on serial liver
biopsy at Week 52
Outcomes
(54 months — ongoing)

o
MAESTRO
NASH
OUTCOMES

Event-driven clinical
outcome to
decompensated
cirrhosis in patients with

well-compensated
NASH cirrhosis

A total of > 1500
patients at the top dose
of 100 mg and
> 2000 patients on
at least 80 mg to
support accelerated
approval
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