Access Gl Expertise, Educational Resources and Support

ON
G_I g@ for You and Your Patients

‘ : N AV

Genetic Testing Telehealth Features Education Resources

Registered Dietitians Gl Psychologists Gl Sub-Specialists

A Free ACG Member Benefit Designed to Help You and Your Patients!
Learn More and Join Today at
GIONDEMAND.COM

&2 ACG FUNCTIONAL GI
&~J & MOTILITY DISORDERS
SCHOOL & MIDWEST
REGIONAL POSTGRADUATE COURSE

AUGUST 25-27, 2023 | hisossitior e

American College of Gastroenterology

6/13/2023



6/13/2023

€YD ACG ENDOSCOPY SCHOOL

a0 & ACG/VGS/O0DSGNA
N REGIONAL POSTGRADUATE COURSE

&S serromsers-10, 033 |z

ﬁ} Register online: meetings.gi.org

passport
is up to
date!

ot

OCTOBER .
20-25,2023 .

VANCOUVER, CANADA

American College of Gastroenterology 2



) C& [‘@? " % @ -,\TFIL%EELI\IJE;FBRERSHIP,

ETHICS & EQUITY

EARLY CAREER
LEADERSHIP PROGRAM

_’\AlﬁgTITUTE Application Deadline: Friday, July 14, 2023
m %) Apply Online: gi.org/eclp

@1 Virtual Grand Rounds universe.gi.org | g

Participating in the Webinar

All attendees will be muted and
will remain in “Listen Only Mode”

Type your questions here so that the moderator
can see them.
Not all questions will be answered but we will get

to as many as possible.

A handout with the slides and room to take notes can
be downloaded from your control panel.
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ACG Virtual Grand Rounds

Join us for upcoming Virtual Grand Rounds!

Week 25 — Thursday, June 22, 2023

Cystic Neoplasms of the Pancreas

Faculty: V. Raman Muthusamy, MD, MAS, FACG; Anne Marie Lennon, MD, PhD, MBBCh, FACG;
and John M. DeWitt, MD, FACG

At Noon and 8pm Eastern

Week 26 — Thursday, June 29, 2023
Breathing Past Burnout

Faculty: S. Priya Narayanan, MD, Michel Fishman, and Juan Murua
At Noon and 8pm Eastern

Visit gi.org/ACGVGR to Register
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ACG Standard Slide Decks

Colorectal Cancer Screening and Surveillance Slide Deck
Ulcerative Colitis Slide Deck

ACG has created presentation-ready,
semi-customizable MS PowerPoint clinical slide decks
for your unique teaching and learning needs.

Visit gi.org/ACGSlideDecks to learn more and
request access to the standard slide decks!
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2 Gilead Sciences: Research Grant (Institution)
Exact Sciences: Research Grant (Institution)
Theratechnologies: Research Grant (Institution)

S

Mary E. Rinella, MD, FACG
Dr. Rinella has no relevant financial relationships with ineligible
companies.

Joseph K. Lim, MD, FACG
Intercept: Grant/Research Support
Inventiva: Grant/Research Support
Gilead: Grant/Research Support
Novo Nordisk : Grant/Research Support
Pfizer, Inc.: Grant/Research Support
Viking Therapeutics: Grant/Research Support

*All of the relevant financial relationships listed for these individuals have been mitigated
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Mary E. Rinella, MD, FACG
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NAFLD vs. MAFLD:
What’s in a Name?

Robert Wong, MD, MS, FACG
Clinical Associate Professor (Affiliated)
Stanford University School of Medicine
Staff Physician, VA Palo Alto Healthcare System
ACG Virtual Grand Rounds —June 15, 2023

} Stanford
HEALTH CARE

STANFORD MEDICINE
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Objectives

* Discuss the differences between nonalcoholic fatty liver disease
(NAFLD) and metabolic dysfunction-associated liver disease (MAFLD)
nomenclature

* Understand the differences in clinical outcomes associated with
NAFLD vs. MAFLD

13
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NAFLD Clinical Burden Globally and in the United States

universe.gi.org

Overall worldwide prevalence = 24%
(~2 billion, all ages) -

NAFLD prevalence (%)

m <10 .

B 10.0-19.9 o°
B 20.0-299 U.S. 2018: 25-30% prevalence

H =30 2021 extrapolation: ~90M

Data not available

Younossi Z et al. Nat Rev Gastro Hepat. 2018;15:11-20; Estes C et al. Hepatology. 2018;67:123-33.
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Natural History of NAFLD

* Increasing worldwide

» 25% of the global adult population

» Metabolic co-morbidities associated with increased NAFLD risk

» Diagnosis requires exclusion of potential concurrent liver diseases

Liver Hepatocellular

Cirrhosis ! ‘
failure carcinoma

25%

—) ! 25% 2%

Fat, hepatocyte Stage 4 hepatic fibrosis Fat, ballooning,
ballooning, inflammation with or without fat and inflammation, scarring and
with or without fibrosis inflammation mutation (non-cirrhotic HCC
in rare cases)

No NAFLD,
75% w

Progression: NAFLD: 1 stage fibrosis over 14 years; NASH: 1 stage fibrosis over 7 years

Type 2 diabetes,
Western diet and other factors

Diehl AM, Day C. N Engl J Med. 2017;377:2063-72; Singh S et al. Clin Gastroenterol Hepatol. 2015;13:643-54.

15
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NAFLD vs. MAFLD

* Presence of metabolic co-morbidities is a key risk factor:
* Overweight/obesity, visceral adiposity
* Insulin resistance and diabetes
* Hypertension
* Dyslipidemia
* Metabolic syndrome

* Studies evaluating NAFLD have generally relied on exclusion of potential
competing contributors of chronic liver disease and hepatic steatosis

* However, NAFLD can co-exist with other chronic liver diseases, and it may be
challenging to tease out specifically which is the “primary” culprit

MAFLD nomenclature proposed to more comprehensively capture cardio-
metabolic risk factors without requiring exclusion of potential competing
etiologies

16
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Hepatic steatosis in adults

universe.gi.org
(detected either by imaging techniques, blood biomarkers/scores or by liver histology) J

(defined as BMI 225 kg/m? in (defined as BMI <25 kg/m? in Caucasians
Caucasians or BMI 223 kg/m? in Asians) or BMI <23 kg/m? in Asians)

l Overweight or obesity J [ Lean/normal weight }

If presence of at least two metabolic risk abnormalities:

* Waist circumference 2102/88 cm in Caucasian men and women (or 290/80 c¢m in Asian men
and women)

+ Blood pressure 2130/85 mmHg or specific drug treatment

+ Plasma triglycerides 2150 mg/dl (21.70 mmol/L) or specific drug treatment

* Plasma HDL-cholesterol <40 mg/dl (<1.0 mmol/L) for men and <50 mg/dl (<1.3 mmol/L) for
women or specific drug freatment

+ Prediabetes (i.e., fasting glucose levels 100 to 125 mg/dl [5.6 to 6.9 mmol/L], or 2-hour post-load
glucose levels 140 to 199 mg/dl [7.8 to 11.0 mmol] or HbA1c 5.7% to 6.4% [39 to 47 mmol/mol])

* Homeostasis model of insulin resi score 22.5

= Plasma high-sensitivity C-reactive protein level >2 mg/L

MAFLD
(Metabolic dysfunction-associated fatty liver disease)

Eslam et al. J Hepatol. 2020

17
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What Are the Implications?

* How does MAFLD nomenclature alter the epidemiology of fatty
liver disease?

* Are there distinct clinical differences in disease presentation or
long-term clinical outcomes between NAFLD vs. MAFLD?

18
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Recently, a group of hepatologists proposed to rename nonalcoholic fatty liver disease (NAFLD)
as metabolic (dysfunction)-associated fatty liver disease (MAFLD). =
Apart from a change in name, the definition of MAFLD requires (
the presence of metabolic risk factors but allows the inclusion of
patients with concomitant liver diseases.
_-EE--E_ A 2 w2248 waxs

of tatty bver by

Exciunion of excessive 300l CONUMPLIOn mr«:-.-r-a w
Cxciustion of vwral hepatitis 3nd Other bver dnelies Not required Requaed
Exciution of secondary causes of fatty bver (e g tamonsien o methotrexate) Not requared Required

Presence of overweght/obeuty, type I duabetes or 2 other metabobe factors Required Not requared.
In a population study using proton-magnetic resonance

ma
s
- ws
imi . . 7%, i . , 20 . 2 uv
the incidence of MAFLD (2.8 per 100 person-years) was 25% . [l

spectroscopy, we showed that the prevalence of MAFLD and

NAFLD was similar at 25.9% and 25.7%, respectively. However,

lower than that of NAFLD (3.7 per 100 person-years). The e T Sidines i SAID: ‘Smildasead MidE
difference was more marked among individuals with low body

mass index.

* NHANES 2017-2018 data from U.S. 0%

B % 8 8§ 8 ¥
Now AW ouom

Pec 100 person-yran

13

Asts 88 30 e s TO oW W w e

NHANES 2017-2018

. 5 38.7% 38.1%
* NAFLD defined by CAP >263 dB/m 40% _
and MAFLD defined using proposed 30%
definitions 20%
. . 10%
* Similar prevalence among U.S. oo
adults pOpUIatlon Wong, VW, CGH 2021; Wong R, CGH 2022; Kim D, JGIM 2022  NAFLD MAFLD
19
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NAFLD vs. MAFLD Epidemiology

* Prospective cross sectional random sampling of households from
Victoria, Australia

* A total of 722 participants were included. Mean age was 59.3 + 16 years, and 55.3% were women
with a median body mass index of 27.8 kg/m2

* Prevalence of MAFLD was 47.2% vs. prevalence of NAFLD was 38.7%

* Lim et al performed a meta-analyses inclusive of 22 articles involving
379,801 patients to evaluate MAFLD prevalence and patient
characteristics

* Pooled prevalence of MAFLD was 39.22% (95% Cl, 30.9-48.2) with the highest prevalence in
Europe and Asia

* Among 9,006 patients with MAFLD, the pooled prevalence of patients who met the criteria of
both MAFLD and NAFLD was 81.6% (95% Cl, 66.5-90.8).

/
Kemp W, Journal of Gastroenterology and Hepatology. 2022; Lim G, CGH 2021 _,{, 4

20
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NAFLD vs. MAFLD Clinical Characteristics and Outcomes

* Nguyen et al utilized the 1988-1994 NHANES
lIl and identified 2,997 individuals with fatty
liver based on ultrasound.

NAFLD and/or MAFLD

* Categorized in 3 groups based on presence of

NAFLD

[ Non-marD NaFLD (Ne254)

NAFLD-MAFLD (N=2240)

Non-NAFLD MAFLD (N=503)

*Diagram is not drawn to scale

* Compared to NAFLD only group, individuals
with MAFLD or combined NAFLD/MAFLD
were older and had significant greater
prevalence of cardio-metabolic co-morbidities
(e.g. diabetes, hypertension, dyslipidemia,
stroke, cardiovascular disease)
Nguyen V, et al. CGH 2021;19:2172-2181
21
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- A All-cause mortality by NAFLD MAFLD status B CVD-related mortality by NAFLD MAFLD status
S::i “Sowed it 30% /l,, o Ecm “Scalod'io 108 » .
* On multivariate gor o / fon - *f/
analyses, MAFLD §or - __/’//,:f,,__rf i - -
only patients had °°°j '_,:;./fé/—*—” e -
significantly greater e T = = el T - -
riSk Of OVera” r—— Years of Follow-up i ‘Years of Follow-up
mortality compared N NAFLDMAFLDZZ® (38 2B (6 176 (1 67 | NAMDWARDame (O 18 (9 i @3 177
tO NAFLD Only Non-NAFLAD MAFLD 503 (38) i (46) 4189 48) 368 Non-NAFLAD MAFLD 503 ®) 465 n 419 12) 388
. Non-MAFLD NAFLD NAFLD-MAFLD | ——— Non-MAFLD NAFLD NAFLD-MAFLD
patients (HR 2.4, [ —— Non-NAFLD MARLD | ——— Non-NAFLD MAFLD
95% Cl 1.2-4.6,
p=0.01_ C . Cancer-related mortality by NAFLD MAFLD status D i Other-cause mortality by NAFLD MAFLD status
* No difference in ooe] ok g | R o 711
mortality was seen foos — 3 y 2
in patients with §o ol Em I i
NAFLD-MAFLD bl s s oy
combined oo | L ] =
0 5 10 15 [’l 5 1‘0 15
Years of Follow-up ‘Years of Follow-up
Number at risk Number at risk
Non-MAFLD NAFLD 254 (@) 244 3) 236 @) 227 Non-MAFLD NAFLD 254 (6) 244 (4) 238 ) 227
NAFLD-MAFLD 2236 (24) 2138 51) 1976 (39) 1757 NAFLD-MAFLD 2236 (42) 2138 (1) 1976  (115) 1757
Non-NAFLAD MAFLD 503 (1) 485 (11) 419 ™ 368 Non-NAFLAD MAFLD 503 (20) 465 1)) 419 (29) 358
[— Non-MAFLD NAFLD = NAFLD-MAFLD [— Non-MAFLD NAFLD NA.FLDMAFLOw

Nguyen V, et al. CGH 2021;19:2172-2181 Nor-NAFLD MAFLD

Non-NAFLD MAFLD

22
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NAFLD vs. MAFLD Clinical Characteristics and OQutcomes

e Lim et al meta-

Table 3. Risk Factors of MAFLD vs NAFLD

universe.gi.org

analyses inclusive

Total sample size

Lim G et al. CGH 2021

. Risk factors MAFLD NAFLD Effect Size 95% CI P-value P Cochran @
of 22 articles Age, y 20378 18,832 0.06 0.4810 059 8400 81.60% <001
involvi ng 379,801 Gender, male 20378 18,832 124 1.10-1.39 <0010°  80.30% < 001
patients: BMI, kg/n? 19,234 17,783 0.4 0.12-080 0078 9270% < 001

Hypertension 19,925 18,756 117 1.07-129 0007 66.90% < 001

* Pooled prevalence of Diabetes 20377 18,820 109 1,00-1.19 04200 49.20% 016
MAFLD was 39.22% Hyperipidemia 10,116 9604 139 0.54-355 4900  98.70% <001
(95% Cl, 30.9-48.2) Hbaie, % 8542 8046 002 0.00-0.04 0810 57.80% 020

* MAFLD patients were HDL, mmol/L 10,116 %604 0@ 0.04 10 0.00 0200°  66.40% 002
more likely to be men TG, mmol/L 10,988 10,363 0.09 0.04 to 0.14 <0010°  8330% 001
and had significantly LOL, mmoliL 9008 8718 001 00410 0.06 6300  54.10% 033
higher risk of AST, UIL 12,257 11,234 089 0.35 - 1.44 0014 7930% < 001
metabolic co- ALT, UIL 12,257 11,234 132 0.58-2.07 0005°  74.00% < 001
morbidities NFS 7607 7229 047 0.10-0.25 <000t  46:80% 410
Fibrosis-4 score 7827 772 004 0.03-0.06 <.0001° 0.00% 810

eGFR, mUmin/1.73n7 13,819 13,798 075 15510 0.05 0660  48.10% 100

23
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NAFLD vs. MAFLD Clinical Characteristics and Outcomes

(NHANES 2017-2018)

excess alcohol use.

Younossi, et al. Hepatology. 2022;00:1-15.

* Younossi, et al. utilized data from NHANES Il (1988-94) and NHANES
(2017-2018) to compared long term outcomes between NAFLD vs. MAFLD

* Fatty liver disease was defined as moderate to severe hepatic steatosis by
ultrasound (NHANES lIl) or controlled attenuation parameter >285 dB/m

* NAFLD was defined as fatty liver disease without other liver diseases and

* MAFLD was defined based on existing criteria, which includes presence of
fatty liver disease and metabolic co-morbidities.

24
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* Among 12,878 eligible individuals in NHANES IlI,
2617 were identified with fatty liver.
* 89.1% (n = 2332) could be classified as MAFLD
* 81.1% (n = 2122) could be classified as NAFLD
* There was excellent concordance between the
MAFLD+ and the NAFLD+ (Cohen’s kappa coefficient
of 0.83 [95% Cl: 0.82-0.85])
* 15.4% of MAFLD had excessive alcohol use
compared to none in NAFLD

* Similar characteristics except those unique to
the definition of NAFLD vs. MAFLD

Younossi, et al. Hepatology. 2022;00:1-15.

Individuals with FLD (n=2,617) : NHANES

MAFLD (89.1%)

MAFLD but not NAFLD (16.0%)

99.1% had ALD
Age 47.2y

Both MAFLD and NAFLD (73.2%)
Age 49.7y

Neither
MAFLD nor
NAFLD (3.0%)
Age 40.2y

universe.gi.org

25
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* During up to 27 years of follow-up
(median, 22.8 years); IQR, 20.4-24.8
years), among individuals with MAFLD
(MAFLD+) and subjects with NAFLD
(NAFLD+), there were

* 1049 and 881 deaths from all causes
* 362 and 295 deaths associated with CVD,

e 214 and 183 deaths associated with
extrahepatic cancer

* 70 and 38 deaths associated with liver
* and 57 and 53 deaths associated with diabetes,
respectively.

* No significant differences were
identified in cumulative incidence rates
of all-cause and cause-specific mortality
between the groups

Younossi, et al. Hepatology. 2022;00:1-15.

Characteristics
Low HDL?
Prediabetes”
Insulin resistance'

High C-reactive
protein!

CKD, %
High cardiac risk, %
High-risk fibrosis, %*
History of, %

Cancer

CvD

Family CVD
Cumulative Mortality’,

%

All causes
Cardiac

Extrahepatic
cancer

Liver
Diabetes

MAFLD+ (n =2,332)
59.33 (54.50-64.16)
38.66 (35.66—41.66)
71.16 (68.09-74.23)

3.08 (2.06-4.10)

14.66 (12.33-16.98)
71.55 (66.30-76.80)
1.96 (1.35-2.58)

7.94 (6.41-9.47)
8.33 (6.80-9.87)
17.73 (15.20-20.26)

44.98 (41.64-48 31)
15.52 (13.44-17.60)
9.17 (7.54-10.81)

3.01(1.99-4.03)
2.46 (1.41-3.51)

universe.gi.org
NAFLD+ (n = 2,122)
59.70 (55.53-63.87)
3511 (32.23-37.99)

66.34
(62.83-69.85)

3.03 (2.10-3.97)

13.75 (11.51-16.00)
70.83 (64.58-77.09)
1.45(1.03-1.87)

7.35(5.88-8.81)
7.87 (6.27-9.46)
19.16 (16.38-21.94)

41.53 (38.29-44.78)
13.88 (11.82-15.94)
8.62 (6.64-10.59)

1.81 (0.95-2.66)
2.52 (1.28-3.76)

26
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* Assessing risk factors for all cause
mortality among both groups of
individuals with NAFLD and
individuals with MAFLD

Central obesity, high triglycerides,
high CRP, T2DM, CKD, history of
CVD, and high-risk score for
fibrosis were factors associated
with an increased risk for all-cause
mortality for both the groups

In sensitivity analyses, MAFLD
mortality outcome is influenced by
ALD and the stage of fibrosis,
while the outcome of NAFLD
mortality is driven primarily by
insulin resistance and stage of
fibrosis.

Younossi, et al. Hepatology. 2022;00:1-15.

Hartmrdratio
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Significant fibrosis (liver stiffness >8.0 kPa)

* Among 1594 individuals with fatty liver (NHANES 2017-2018), 98.5% could be
classified as MAFLD and 93.0% could be classified as NAFLD.

* There were no differences in characteristics between MAFLD+ and NAFLD+.

Advanced fibrosis (liver stiffness >13.1 kPa)

universe.gi.org

* The agreement between diagnosis of MAFLD and NAFLD remained excellent with a
Cohen’s kappa of 0.94 (95% Cl: 0.93-0.95).

TABLE 5 Odds ratios of risk factors for significant and advanced fibrosis among the MAFLD+ and among the NAFLD+: NHANES 2017-2018

MAFLD+ NAFLD+ MAFLD+ NAFLD+
Risk factors OR® (95% CI) » OR® (95% CI) P OR® (95% C1) P OR® (95% CI) p
Metabolic risk abnormalities
Central obesity 280(115-727) 00273 348(115-1058)  0.0303 785(177-3480) 00100 1390 2.49-7751)  0.0052
Hypertension 153(103-227) 00376 173 (111-2.69) 00193 160(080-358) 01537 236(0.87-6.36) 00852
High triglycerides 122(065-229) 05170 134 Q70-258) 03572 0.52(0.23-115) 00984 052(023-117) 01044
Low HDL 141(095-208) 00810 144(100-208) 00492 182(0.85-367) 01129 205(101-415)  0.0475
Prediabetes 061(036-097) 00401 063(037-105) 00749 049(026-092) 00262 055(0.20-106)  0.0725
Insulin resistance 208(078-553) 01321 220(079-610) 01204 297(062-1418) 01583 395(074-2105) 01003
High C-reactive protein 221(1.30-376)  0.0063 225(1.27-387)  0.0085 433(178-1053)  0.0031 453(154-1336)  0.0093
Overweightiobesity 218(085-561) 00988 448(126-1589) 00232 141(029-590) 06495 298(031-2818) 03168
T20M 481(326-707)  <0.0001 5.30 (3.59-7.81) <0.0001 478(1.94-1175)  0.0021 517 (1.80-14.85)  0.0047
CKD 147(077-281) 02184 138(070-273) 03340 032(010-099) 00483 0.30(010-086) 00280
History of cancer 105(043-258) 09060 107 (0.42-273) 08815 113(033-386) 08333 118(031-452) 07913
History of VD 149(081-276) 01846 154(0.81-293) 04722 131(051-340) 05509 118 (0.38-363) 07563
Sarcopenia 168 (0.98-287) 00576 158 (0.94-265) 00784 184(071-475) 01882 145(0.60-349) 03815
Severe risk for fibrosis® 4.20(1.43-1239) 0.0127 4,67 (1.37-15.83) 0.0168 517 (1.84-14.55) 0.0040 552 (1.62-18.82) 0.0096
Excess alcohol use 0.96 (0.33-2.78) 0.9308 1.81 (0.34-9.59) 0.4580
ALD 099 (0.34-290) 09793 181(033-9.89) 0450 Younossi, et al. Hepatology. 2022;00:1-15.
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Clinical Implications

* Assessing metabolic co-morbidities is critical in patients with chronic liver disease

* Optimizing treatment of metabolic co-morbidities is important in both NAFLD
and MAFLD

* Concurrent alcohol use is a major distinguishing feature in MAFLD vs. NAFLD
definitions, but bigger picture is the importance of accurate assessment of
alcohol use and identification of unhealthy alcohol in all patients with liver
disease

* Raising awareness of fatty liver in general as a major contributor to liver-related
morbidity and mortality among patients and providers

* Need to improve early disease identification, linkage to care, reduce patient
stigma, and expand resources to help improve management of co-morbidities as
well as unhealthy lifestyles

29
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Take Home Points

* Despite differences in NAFLD vs. MAFLD nomenclature, there is
significant overlap in disease epidemiology and clinical characteristics

* MAFLD prevalence is higher than NAFLD prevalence in some populations
due to less restrictive MAFLD definition

* Metabolic co-morbidities are important risk factors for disease
progression and mortality among both NAFLD and MAFLD

* Higher mortality seen in patients with MAFLD in some studies are likely
driven by patients with unhealthy alcohol use and concurrent alcohol-
related liver disease

* There is ongoing discussion regarding ideal nomenclature in this area.

30
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Emerging therapy for NAFLD and
Alcohol related liver disease

American College of Gastroenterology
2022/2023

Mary E. Rinella, MD

Professor of Medicine, Division of Gastroenterology & Hepatology
University of Chicago Pritzker School of Medicine

@ Virtual Grand Rounds universe.gi.org

Disclosures

* Consulting past 12 months: Boehringer Ingelheim, Cytodyn,
Intercept Pharmaceuticals, GSK, Madrigal, NGM Biopharmaceuticals, Novo
Nordisk, Sonic Incytes

* All consulting contracts cancelled as of 2021 during writing of the NAFLD
guidelines

32
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Active clinical trials in NASH

March, 2022: 1390

~ Abdapted from Clinicaltrials.gov

Colors indicate the number of studies with locations in that region
Least T o
Labels give the exact number of studies

33

e NASH: Agents in Phase 3 2021 ateeise o
f% AGENT $ MoA (TARGET) m TRIAL, PATIENTS AND ENDPOINT(S)

REVERSE (n=540*, compensated @ REGENERATE (n=2065*, fibrosis stage 1-3) - PRO: FEB 2019, @

Obeticholic Acid Lipotoxicity/oxidative cirrhosis) - Q3 20202 final Completion: OCT 20223
(Ocaliva) stress (FXR agonist) > Fibrosis improvement 21 stage without NASH > Fibrosis improvement 21 stage without NASH worsening

worsening > NASH resolution without fibrosis worsening / All-cause mortality and liver-related events
Resmetirom Lipotoxicity MAESTRO-NASH (n=2000%, fibrosis stage 2-3) — PRO: JUN 2021, final Completion: MAR 2024* G)E)
(MGL-3196) (THR-R agonist) > NASH resolution without worsening of fibrosis

. N ARMOR (NASH and fibrosis) - PRO: JUN 2022, final Completion: DEC 2024° “
pattyaciisyathesis > Histological endpoint at 52 weeks Hold oD

(SCD1 inhibitor) : A NN - ’
> Composite of progression to cirrhosis, liver-related clinical outcomes and all-cause mortality

N=1200, 5Q OW ~

Semaglutide GLP-1RA > Part 1: Histological endpoint at 72 weeks, Part 2: Clinical events \\
> Part liver-related clinical outcomes and all-cause mortality &

! N=1200, 800mg, 1200mg >

Lanifibran Pan-PPAR > Part 1: Histological endpoint at 72 weeks, Part 2: Clinical events %
> Part liver-related clinical outcomes and all-cause mortality &\

Belapectin 2

P Fibrosis NASH-RX (n=500*, compensated NASH cirrhosis) — Q4 2022 & @)
(Galectin-3 inhibitor) > NASH resolution without worsening of fibrosis %
\

o e o ° o o o o PRIMARY and FINAL READOUT

2023 2024 2025 2026 2027 2028

. 1. ClinicalTrials.gov. NCT02704403; 2. ClinicalTrials.gov. NCT03439254; 3. ClinicalTrials.gov. NCT02548351;. 4. NCT03900429; 5. https://www.prnewswire.com/il/news-rel /galmed-
pharmaceuticals-announces-successful-completion-of-end-of-phase-2-meeting-with-fda-and-plan-for-start-of-phase-3-300827912.html (accessed Sept 2019).

Adapted from S. Harrison
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() e e tifFently accepted endpoints for non-cirrhotic ssis

NASH conditional approval

Resolution of NASH,
no worsening of fibrosis

Reduction in fibrosis,

no worsening of NASH

- Why?: NASH drives fibrosis - Why?: Fibrosis linked to hard clinical

) ) outcomes
- Caveat: Resolution or improvement of

NASH could reflect disease progression - Caveat: Can’t worsen NASH, which

drives disease

Stage 2-3

Stage 3-4

35
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Overview of NASH pathogenesis

Hepatic insulin resistance
Gluconeogenesis r
Inflammation Contributing and modulating factors:
Adipose Insulin resistance === S:::m
- . pees > Dot ; s e )
Lipogenesis / + Gut mctioms ks
Lipid transport r 1

universe.gi.org

Hepatocyte '
A4
Dietary fats o AaA A0 A P o N a B
) i AUALAA LA AAAAAA \
t: sugars "
(n::a[\"‘y ln?glusul \\ Lipid | Foi
. | droplets |
| ¢ Extracellular
| .
e g Free fatty acids m atnx
Mwn«wc,nswy \
Mitochondrial l i
‘ ‘and peroxisomal
[-oxidation  Lipotoxic lipids
Thermogenssia / l\
[ ERstress  Oxidantstress  Inflammasome ., — L
\ 1 / actvaton { O ) e Oxidative stress
R — Inflammation
". Apoptosis and/or necroptosis N | " a
;::n::e ol on le:u \Li’ﬁ:mwm:?'rl;?; | el | NKTT__, otc Immune activation
tssue “osteopontin, hedgenog ligand) el
5”:‘::::' W ", ‘\7‘_/'\‘_#"‘),4 \‘U{\' Jj\,’“-;‘ -l\ ‘.-f“\/q\/ﬁupl _/7\‘,“'-‘5\//\_} o
Friedman, Tetri, Rinella, Sanyal, il Apoptosis
Nature Medicine 2018 Slcron e
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40
35
30

25 Ph 3 topline

STOPPED
s {_f_\

10

% Response

SEL

al. Hepatology 20:

A
20 (—A—\ [ *

OCA

* P<0.05

Ph 2b topline

STOPPED

*

VitE PIO LIRA SEMA LANI RES ARAM  ALDA cvc

18 NGM bio press release

SHG = second harmonic generation digital image analysis;

Fibrosis Improvement >1 Stage — Margin over Placebo

Wt Loss

>5%

universe.gi.org

Harrison et al. STELLAR3/4; Sanyal et al NEJM 2010; Vilar-Gomez et al. Gastro 2015;149:367-78;Newsome et al NEJM 2020; AASLD #104; AASLD #LB4; Lawitz et
al. EASL 2018 ; AASLD #14; Sanyal et al. Lancet, accepted; Petit et al. Clin Endocrinol Metab, February 2017; AASLD #736; AASLD #LB23; AAASLD #LB5; Loomba et

37

NASH Resolution

7 M Placebo

____________ i
o W Drug absolute : * * 1
. 1 1
™ Drug margin over pbo 1 1
1 1
% 1 1
o 1 1
2 40 : :
o 1 1
2 1 1

@ 0 1 Iox
o 1 1—
3 1 1
X 20 1 1
: Wt los: :
o I <5% 1
1 I

I il |
0 [ 1. —— =l
Vitamin E Pioglitazone i Wt loss >5% MGL-3196 Aramchol
24 mos 18 mos 12 mos 6 mos 18 mos 12 mos 9 mos 12 mos

universe.gi.org
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meseiERpected ‘placebo’ response depends on  esesion
the endpoint

30
25 28% Not reliably explained by differences
(19-40%) in weight loss
20
15
22.3%
10 (12-33%)
5
0
NASH resolution NAS improvement >2, no  Fibrosis improvement >1 stage
PIVENS, RESOLVE-IT, Sema worse fibrosis
NEJM, REGENERATE, MGL, FLINT, CVC ,MGL, STELLAR 3,
ARREST FLINT, PIVENS, EPA, CVC, REGENERATE, Sema NEJM
MGL, REGENERATE *varies based on F1 inclusion

39

CREGERERATEL8-month interim analysis: Fibrosis improvement by Ll b
>1 Stage with no worsening of NASH (ITT, F2/3)

in fibrosis wit g of NASH
1TT population Per-protocol population
1007 -
404 p=00002" A p<0-0001
s |
. = 4 p=0-045 | p=0025 8%
2480 patients & e - E—— 4
. . € - ak 21%
Randomization 1:1:1 £ 204 163 4
& 12% 13%
. . . agn 09 7
Primary endpoint definition:
+ Improvement in fibrosis by 21 stage (NASH T T T T 1
C
AND NASH resolution with no worsening of fibrosis
= no worsening of lobular inflammation, 100 p,
hepatocellular ballooning or steatosis 409 d
p=018
OR Z 304 p=013 -
« Resolution of NASH g . peodt
AN B q 2 04 7 15% 14%
«  No worsening of fibrosis = . 1% 12% 10%
104 ] a% ] ﬁ [ ’ - [—]
Placebo 'n!mn.!um. ,z(ull()h.-uchuhc (hld‘ Placebo 'r)hm icholic Mu!‘nlx-u‘lm\u (m:!‘
{n=311) 10mg 25mg (n=224) 10mg 25mg
(m=312) (n=308) (n=226) (n=218)

Younossi Z*, Ratziu V*, Loomba R, Rinella ME, Anstee QM, Goodman Z, Bedossa P, Geier A, Beckebaum S, Newsome P, Sheridan D, Sheikh M, Trotter J, Knapple W, Lawitz E, Abdelmalek M,
Kowdley K, Montano-Loza A, Boursier J, MathurinP, Bugianesi E, Mazzella G, Olveira A, Cortez-Pinto H, Graupera |, Orr D, Lotte L, Gluud, Dufour JF, Shapiro D, Campagna J, Zaru L, MacConell L,
Shringarpure R, Harrison SA, Sanyal AJ, on behalf of the REGENERATE Study. Obeticholic Acid for the Treatment 1 of Nonalcoholic Steatohepatitis-Interim Analysis From a Multicentre,
Randomised, Placebo-Controlled Phase 3 Study. Lancet 2019 Dec 14;394(10215):2184-2196.
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irtual Gyand Fi:un

etichofic Acid - Updated analysis (press releasé)

The new interim analysis was based on a reassessment of the baseline and Month 18 liver biopsies using a consensus reading methodology.
Consensus panels were comprised of three board-certified pathologists who demonstrated accuracy and reproducibility in their assessments of liver
biopsies during proficiency testing. The consensus panels in this new interim analysis reviewed digitized whole slide images of the same glass slides
of liver biopsy tissue that were evaluated in the original analysis using individual central readers.

The results of the new interim analysis from REGENERATE are shown in the following table:

Placebo OCA10mg OCA 25mg
n=311 n=312 n=308
At least one stage of fibrosis improvement with no worsening of NASH*  19.6%| 14.1% 22.4%
p=NS p<0.0001
Resolution of NASHE with no worsening of liver fibrosis 3.5%] 6.1% 6.5%
p=NS p=NS

*Defined as no worsening of hepatocellular ballooning, no worsening of lobular inflammation and no worsening of steatosis

*Defined as the overall histopathologic interpretation of (i) no fatty liver disease or (ii) fatty liver disease (simple or isolated steatosis) without
steatohepatitis AND a nonalcoholic fatty liver disease (NAFLD) activity score of 0 for ballooning and 0-1 for inflammation

(NASH). This is the second analysis in which OCA has met the primary endpoint for the intent-to-treat (ITT) population in REGENERATE and based
on these results, Intercept will be re-submitting its NDA for OCA in liver fibrosis due to NASH.

41

41

O REBENERATE trial: Correlation of NITs with histologi¢4T***
response

Histological response assessed by ELF

OCA 25mg

8 8%
06 E! £ E
M i o g3 2
H Ee
E ek ed
8 05 < 9 S 0
8 iz is
a 2§ 2 : 2
E o4 ha ~ Ls
N @ ™
F 4 -4
5 03 0 3 6 9 12 15 18 0 3 6 9 12 15 18
£ Time (months) Time (months)
S 02
2
E o Histological response assessed by transient elastography
3 0CA25mg
&
00 = © Fiwoss 21 slag
40 20 O 20 -40 -60 -80 g 2 g2 et
Month 18 ALT Percent Change & i 3 |
g 2 wi ©
3§ Se |
o 2 |
£5 [ L Y
Elz: éz 0 i "_;b"
e =9 f —~—— F
el X ¥
i3 53 I 3
3= 0 3 6 9 12 15 18 =14 3 6 9 12 15 18
Time (months) Time (months)

Rinella ME et al. J Hepatology 2022
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* Resmetirom is a liver-directed, orally active, selective THR-B agonist

GAKESFROKIKFLD-1: Reduction in fibrosis and steatohepatitis """
imaging and biomarkers in Phase 3, 52-week resmetirom NASH trial

Primary and key secondary endpoints of MAESTRO-NAFLD-1 include:
safety, relative percent reduction of MRI-PDFF (week 16), LDL
cholesterol (LDL-C) (week 24), Apolipoprotein B and triglycerides, PRO-
C3 (week 52), and safety.

Study design
Clinical trial Preclinical Phase 1 Phase2 Phase3 Description N~1209 Resmetirom 100 mg QD OL
at 65 US sites
Phase 2 o MR!—PDFF, liver biopsy: endpoints Resmetirom 100 mg BID i
MGL-3196-05 Schieved - Extension
* 36 wks with 36-wk OLE Resmetirom 80 mg QD
Phase 3 * Treatment of NASH F2-F3 1:1:1:1
MAESTRO- Recruiting « Serial liver biopsy Placebo
NASH * 52-wk Phase 3; 54-month A
outcomes A A A
* Treatment of NASH I Screening |;)r1 | o ;rQ
« Safety, lipids and NASH .
Phase 3 biomarker and imaging study Treatment: 52 weeks
vl 22K Key inclusion criteria Primary
NAFLD-1 * Enrolment of DB arms completed i
+ OL 100 mg arm; includes e >3 metabolic risk factors MRI-PDFF endpoint
cirrhotics (metabolic syndrome) Fibroscan Safety
Fibroscan kPa 25.5, A LDL-C

CAP2280
MRI-PDFF 28% liver fat

43

Virtual Grand Rounds
Resmiterom program

Phase 3

MAESTRO NASH

Clinical trial Preclinical Phase 1 Phase2 Phase3
Phase 2
MGL-3196-05 Completed

universe.gi.org

* Resmetirom is a liver-directed, orally active, selective THR-B agonist

Description

* MRI-PDFF, liver biopsy: endpoints
achieved
* 36 wks with 36-wk OLE

* Treatment of NASH F2-F3
« Serial liver biopsy
* 52-wk Phase 3; 54-month outcomes

Phase 3
MAESTRO- Ongoing
NAFLD-1

* Treatment of NASH

« Safety, lipids and NASH biomarker and
imaging study

* 52-wk

* Enrolment of DB arms completed

* OL 100 mg arm; includes NASH
cirrhotics

Primary and key secondary endpoints of MAESTRO-NAFLD-1 include: safety, relative
percent reduction of MRI-PDFF (week 16), LDL cholesterol (LDL-C) (week 24),
Apolipoprotein B and triglycerides, PRO-C3 (week 52), and safety.

44
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ONVIAESTRO-NASH

‘ Study Design: Randomized, Double-Blind, Placebo Controlled

Inclusion/Exclusion
= 23 metabolic risk factors (Metabolic Syndrome)
= FibroScan kPa consistent with F2-3 3
= FibroScan CAP 2280 §
g
= 28% liver fat on MRI-PDFF £ ssmEH EmEIOI:
e ) 3 Resmetirom 80 mg
= NAS=4 with fibrosis stage 1A (up to 3%) 1B, total F1 5
up to 15%; F3, at least 50%, the rest F2 A A .
A MRI-PDFF b1 W16 w24 w52 Month 54
A Liver Biopsy Primary Outcome
A LDL-C Endpoint Endpoint

= Dual: Resolution of NASH with at least 2-point reduction in NAS with no worsening of fibrosis
OR

= Reduction in fibrosis stage by 1-point with no worsening of NAS OR reduction in fibrosis stage with no worsening of NAS on Week 52
biopsy

Key secondary endpoints LDL-C lowering at Week 24

Composite liver-related outcome at 54 months [histologic evidence of cirrhosis on biopsy, MELD>=15, hepatic decompensation, liver
transplant, all cause mortality]

45

ENVIAESTRO-NASH

‘ Baseline Characteristics (ITT) ‘
S ) e =l = == S
N=322 N=323 N=321 N=966
56 (12) 57 (11) 57 (11) 57 (11)
Female 182 (57) 182 (56) 178 (56) 542 (56)
White 291 (90) 291 (90) 281 (88) 863 (89)
Hispanic or Latino 71(22) 81 (25) 52 (16) 204 (21)
BMI 36 (6) 36 (7) 35(7) 36 (7)
Type 2 Diabetes 224 (70) 213 (66) 210 (65) 647 (67)
Hypertension 243 (76) 254 (79) 257 (80) 754 (78)
Dyslipidemia 230 (71) 236 (73) 223 (70) 689 (71)
Hypothyroid 38 (12) 46 (14) 45 (14) 129 (13)
FibroScan VCTE 13 (7) 14 (7) 13(6) 13(7)
FibroScan CAP 346 (37) 349 (39) 347 (37) 348 (38)
MRI-PDFF 18 (7) 17 (7) 18 (7) 18 (7)
Baseline Liver Biopsy
NAS >=5 266 (83) 288 (89) 253 (79) 807 (84)
Fibrosis 1B 16 (5) 15 (5) 18 (6) 49 (5)
Fibrosis 2 107 (33) 100 (31) 112 (35) 319 (33)
Fibrosis 3 199 (62) 208 (64) 191 (60) 598 (62)
Data are mean (SD) or n (%)

46
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OMAESTRO-NASH

Liver Biopsy (ITT) at Week 52

* Reread of all baseline biopsies by 2 central pathologists
* ITT includes all patients with at least a baseline biopsy with appropriate fibrosis stage

 Eligible week 52 biopsies were included if conducted before 60 weeks; patients with biopsies after Week 60
were considered missing, 11 patients with a >Week 60 biopsy due to COVID were removed from the primary
analysis population for liver biopsies (mITT, n=955)

* Biopsies rescored as F1A, C were considered exploratory and will be evaluated separately

* All baseline and Week 52 biopsies were read independently by two central pathologists (glass slides) for the
primary analysis read
* Each pathologist's scores showed a similar statistically significant magnitude of response at both doses for
both primary liver biopsy endpoints
* The results were combined statistically to generate a single treatment effect

47

ENFAESTRO-NASH (Primary Statistical Model) ===

Liver Biopsy (ITT) at Week 52

p<0.0001

p<0.0001 p<0.0001

— p=0.0002

Placebo (n=318) Resmetirom 80 mg Resmetirom 100 mg Placebo (n=318) Resmetirom 80 mg Resmetirom 100 mg
(n=316) (n=321) (n=316) (n=321)

48
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‘ Liver Biopsy (ITT) at Week 52

e 22 point reduction in NAS (with a reduction in ballooning or inflammation) and no worsening of fibrosis

e 22 point reduction in NAS (with a reduction in ballooning or inflammation) AND >1-stage improvement in fibrosis
* reduction in all 3 NAS components! without worsening of fibrosis

* NASH resolution (with 22 point reduction in NAS) and >1-stage improvement in fibrosis

* a 2-stage reduction in fibrosis without worsening of NAS

1 the steatosis component response included either a 21 point reduction in steatosis grade or a PDFF response (230%); grade 1 steatosis is a large range (5-33%) and significant fat reduction may occur without a

reduction in steatosis grade if the baseline steatosis score is grade 1

49

Virtual Grand Rounds universe gi.org
Primary Endpoints After Consensus Assessment

Resmetirom Resmetirom
Primary Endpoint 80 mg 100 mg

(n=316) (n=321)

NASH resolution (ballooning 0,
inflammation 0,1) with 22-point
reduction in NAS and no
worsening of fibrosis

21-stage improvement in
fibrosis with no worsening of 24% <0.0001 26% <0.0001 12%
NAS

24% <0.0001 <0.0001

*!\s a supportive analysis, a consensus read of digitized images was conducted in cases where the two
pathologists scores disagreed as to whether the there was a response for either NASH Resolution
(ballooning 0,1; 2-pt NAS reduction and no worsening of fibrosis) OR >=1 stage Fibrosis reduction with no
worsening of NAS (primary endpoints)

50

American College of Gastroenterology

6/13/2023

25



universe.gi.org

ONIAESTRO-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

6/13/2023
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ENIRESTRO-NASH
Safety Summary

AE Term Resmetirom 80 mg Resmetirom 100 mg Placebo
(n=316) (n=321) (n=318)
12.7% 12.1%

SAEs 11.8%

Study discontinuation for AEs 2.8% 7.7% 3.7%
Diarrhea 28% 34% 16%
Nausea 22% 19% 13%

* Resmetirom was

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

52
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Therapy to counter substrate overload in NASH

CHOLNE

Nutritional therapies have lacked
Sustainability and attainability

(<15% at one year)

CARBOHYDRATES.
FAT AND FATTY ACIDS
PROTEIN AND AMINO ACIDS

Decreased glucagon concentrations
Improved insulin sensitivity

Decreased A1C

Slowed gastric emptying

Increased satiety

Decreased free fatty acid concentrations
Decreased body weight

53

Virtual Grand Rounds universe gi.org

Efficacy and Safety of Semaglutide SC QD vs PBO in patients with NASH
Resolution of steatohepatitis and Improvement in liver fibrosis and
no worsening in liver fibrosis no worsening in steatohepatitis
Patients with fibrosis Stage 2 or 3 at BL and all randomized patients Patients with fibrosis Stage 2 or 3 at BL and all randomized patients
100% - p=0.0023 100% - P=0.10
™ Patients with fibrosis p=0.0138 ™ Patients with fibrosis P=1.00
80% - stage 2 or 3 at BL 80% A stage 2 or 3 at BL
¥ All randomized patients p<0.0001 ¥ All randomized patients P=0.290
& 6o% - 8% 56.1% Er
] a 49.1%
g € 42.9%
E 40% E 40% ~ 32.2% 32.8%
20.0%
20% 17.2% 20% 4
0
0% - 0% -
Semaglutide Semaglutide Semaglutide Placebo Semaglutide Semaglutide Semaglutide Placebo
0.1mg 0.2mg 0.4mg 0.1mg 0.2mg 0.4mg
N=320
Newsome PN, et al. NEJM 2021 ;384(12):1113-1124.
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Impact of semaglutide versus placebo on body weight and HbAlc
Body weight HbA1c
(all randomized patients) (patients with T2DM, n=199)
1107 Change from 81 Change from
BL (%) BL (%)
£ 100 -0.6% _ 0.04%
£ g 7F
o -4.8%* 3 i -0.72%*
S
90 I
3 E I T _g.9%* z S . -1.22%*
3 -12.5%* 6 ¥ IHE -1.28%*
80
04 12 20 28 36 44 52 62 72 04 12 20 28 36 44 52 62 72
Week Week
—* Placebo —+ Semaglutide 0.1 mg Semaglutide 0.2 mg —*— Semaglutide 0.4 mg
= SEMA 0.4 mg resulted in increased HDL-C and Data are observed means with standard error of the mean.
decreased free fatty acids, triglycerides, and VLDL-C *p<0.05 for estimated treatment difference versus placebo.
versus placebo . . —
» Safety profile: Major AEs were nausea, constipation,
and vomiting, no drug discontinuation due to AEs
Newsome PN, et al. NEJM 2021 ;384(12):1113-1124.
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(NATNEPRISE2D trial: Impact of lanifibranor on NASH resolution and filyeosisr
regression after 24 weeks

( Y
. Primary endpoint:
PPARa/8/y agonist v enep i o )
N=247 » Decrease from baseline to Week 24 of >2 points of inflammation and
. 24-week treatment + 4-week follow- ballooning (as measured by SAF-Activity score) and no worsening of
Screening up End of treatment fibrosis
Liver biopsy hli B Liver biopsy
Double: blld, randomized, Secondary endpoints:
n=81 loacelay n=74] R luti £ NASH and .  fibrosi
o83 Lanifibranor 800 mg QD =77 esolution o and no worsening of fibrosis
n=83 Lanifibranor 1200 mg QD n=77 * Improvement of fibrosis by >1 stage and no worsening of NASH
Randomization 1:1:1 . .
Stratification on T2DM Once daily oral administration * Decrease f_rom ba_sellm_e to Week 24 of >2 points of the NAS CRN score and
Main inclusion criteria: Patients with biopsy-proven NASH confirmed by no worsening of fibrosis
central _readgr having SAF scores of 1-3 for steatosis, 3—4 for activity, and « Resolution of NASH and improvement of fibrosis by >1 stage
<4 for fibrosis
~ - * Change in parameters of glycemic control (fasting glucose, insulin, HOMA
Compound PPAR, PPAR; PPAR, index, HbA1c, ...)
EC50 (hM) | EC50 (nM) | EC50 (nM)
* Change in liver enzymes (ALT, AST, GGT, ALP, total bilirubin)
Lanifib rt 1630 850 230 . . -
nitiorane * Change in main plasma lipid parameters (TC, HDL-C, calculated LDL-C, TG, ...)
el 2200 B Other outcome measures:
Fieglizrene N - 2% * Change in inflammatory markers (fibrinogen, hs-CRP, alpha2 macroglobulin,
Rosiglitazone - - 13 haptoglobin, ...)
Elafibranor? 10 100 - « Change in fibrosis markers (TIMP-1, TIMP-2, HA, PIIINP, NFS, FIB-4 score, ELF
Seladelpar® - 2 B Data are mean  SD or n (%). score, Pro-C3, ..
1. Inventiva Company data; 2. Hanf R et al. Diabetes and Vascular Dis By using SAF Activity 23 as inclusion criterion rather than NAS >4, NATIVE selected a higher percentage of patients with severely active
Res. 2014; 3. Cymabay company presentation. steatohepatitis associated with advanced fibrosis (although no a priori minimum fibrosis criterion was set).

Francque SM, et al. NEJM
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End Point

Primary end point: reduction of =2 points
in SAF-A score and no worsening
of fibresis

Lanifibranor, 800 mg
Lanifibranor, 1200 mg
Secondary end point: resolution of NASH
without worsening of fibrosis
Lanifibranor, 800 mg
Lanifibranor, 1200 mg
Secondary end point: improvement in fibrosis
stage of =1 without worsening of NASH
Lanifibranor, 800 mg
Lanifibranor, 1200 mg
Composite secondary end point: resolution
of NASH and improvement in fibrosis
stage of =1
Lanifibranor, 800 mg
Lanifibranor, 1200 mg

Placebo

33
33

22
22

29
29

Lanifibranor
percent of patients with response

universe.gi.org

PPAR a/8/y agonist Lanifibranor: Impact on histology

Risk Ratio (95% CI) P Value

1.45 (1.00-2.10) 0.07
55 P —e— 1.69 (1.22-2.34)  0.007
39 e 1.70 (1.07-2.71)

49 / —e— 2.20 (1.49-3.26)

34 —te— 115 (0.72-1.85)

48 P —e— 1.68 (1.15-2.46)

25 o ——————— 257 (1.20-5.51)

35 : P———-e——  3.95(203-7.66)

T T — ——
06 0810 20 30 40 60 80100
Placebo Better Lanifibranor Better

Francque et al, N Engl J Med 2021; 385:1547-1558.
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fmpact o

& o
s
2
S
@
5 -0
S
2
®
E
5
E
-30
Bassline  Weekd Week14
Treatment group

o Lanifibranor 800mg + Lanifibranor 1200mg_x Placebo

Week24

%] - ——
H ‘

5

g n -
]

B ‘

8 ol Medanor | -41% 113.9%
<. p=0.005

TreatmentPlacebo [ Flasebo M Treatment|

Francque SM, et al. NEJM 2021
Anstee Q, et al. AASLD TLMdX2020. #LP36

* p<0.01 **p<0.001

02

Fasting Triglycerides (mmol/L)
absolute change

Lanifibranor on lipids and biomarkers (NATIVE Phase 2B

Baseline Week4 Week 14 Week24

Treatment group
o Lanifibranor 800mg + Lanifibranor 1200mg x Placebo

Fasting HDL-C (mmol/L)
absolute change

0.20

015

0.10

0.05

o
8

Bassline  Weekd Week 14 Week 24

Treatment group
o Lanifibranor 800mg + Lanifibranor 1200mg x Placeba

Data are mean £ SD or n (%).
By using SAF Activity 23 as inclusion criterion rather than NAS 24, NATIVE selected a higher percentage of patients with severely active
steatohepatitis associated with advanced fibrosis (although no a priori minimum fibrosis criterion was set).
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\ Reproduction
A Circadian activity
I

------ » AN Vascular
protection

AN Gluconeogenesis
AN Cholesterol excretion

Virtual Grand Rounds . . .
“FGF-21 Has Potential to Be Mainstay of Therapy in NASH

universe.gi.org

Endogenous metabolic
hormone that regulates energy
expenditure and glucose and
lipid metabolism

Reduces liver fat by action
within liver and from periphery

\ Cholesterol biogenesis
N Lipid clearance

AN Insulin sensitivity

N Ceramide accumulation

M Lipid clearance

e Muscl = 1nsulin sensitivity

Impacts liver fibrosis via
metabolic pathway and
upregulation of adiponectin

1 N Glucose uptake

v Lipolysis

N Energy expenditure
> A Adipc 2
N M2 Mg polarization
N M2 Mg proliferation

Geng L, et al. Nat Rev Endocrinol. 2020 Nov;16:654-667.

Native FGF21 has a short half-
life of < 2 hours

Courtesy of S Harrison
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Both EFX Doses Achieved Statistical Significance
on Primary Endpoint (Fibrosis Improvement)

p<0.05

p<0.05 ‘

mPlacebo
n=41

HEFX 28 mg
n=38

® EFX 50 mg
n=34

Harrison S. Oral Presentation. AASLD 2023

Virtual Grand Rounds . . .
“FGF-21 Has Potential to Be Mainstay of Therapy in NASH

universe.gi.org

Both EFX Doses Achieved Statistical Significance
on Key Secondary Endpoints (NASH Resolution)

p<0.001

m Placebo

p<0.01

HEFX 28 mg
n=38

®EFX 50 mg

n=41 n=34
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Fibrosis Improvement

p=0.008

p=0.008

p=0.1

22%

Placebo n=61 15mg QW n=14 30 mg QW n=66 44 mg Q2W n=51

irtual Grand.Rounds,
.Igegoza fermin — Phase 2 Efficacy Results

universe.gi.org

NASH Resolution

p=0.0005

p=0.0009

p<0.0001

37%

et

Placebo n=61 15mg QW n=14 30 mg QW n=66 44 mg Q2W n=51

61
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Emerging therapies for Alcohol
related liver disease

62
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) Virtual Grand Rounds . . . .
Most effective treatment for Alcohol related liver disease is

abstinence

universe.gi.org

* Early follow-up outpatient clinic

100 e Multidisciplinary team in the clinic
60% relapse * Allteam members should be trained
80+
—_ - .
£ 60 LT Comgle:t? Abstinence
= 11 == Recidivism
S
2 Y,
‘5 40+ | Y R S ——
n
20 p=0.03
c L T L L] 1
0 36 72 108 144 180
Months
Altamirano et al, Hepatology 2017
63
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Prednisolone or Pentoxifylline Universe.g1.ong

for Alcoholic Hepatitis

Mark R. Thursz, M.D., Paul Richardson, M.D., Michael Allison, Ph.D.,

CORTICOSTEROID THERAPY IN SEVERE ALCOHOLIC HEPATITIS* Andrew Austin, M.D., Megan Bowers, M.Sc., Christopher P. Day, M.D., Ph.D.,

A Double-Blind Drug Trial Nichola Downs, P.G. Cert., Dermot Gleeson, M.D., Alastair MacGilchrist, M.D.,
HExRIK P. PORTER, M.D., FRANCIS R. SIMON, M.D., CHARLES E. Pope, 11, M.D., Allister Grant, Ph.D., Steven Hood, M.D., Steven Masson, M.A., Anne McCune, M.D.,
WADE VOLWILER, M.D., AND 1.. FREDERICK FENSTER, M.D. Jane Mellor, M.Sc., John O’Grady, M.D., David Patch, M.D., lan Ratcliffe, M.Sc.,

Paul Roderick, Ph.D., Louise Stanton, M.Sc., Nikhil Vergis, M.B,, B.S., Mark Wright, Ph.D.,
Stephen Ryder, D.M., and Ewan H. Forrest, M.D., for the STOPAH Trial*

— R p————
v it osrapihangin o
H £
H =
! 2
¥ -]
3 = 0.4+ ~—— Placebo—placebo
§ a i
= 36 2 6 20 24 28 3% 3% 46 a4 48 g 0.3 --- Prednisolone-placebo
oo e vag — Pentexifylline—placebo
i i i 01 e Pradvil toxifyll
Figure 1. Plot of Life-Table Method of Survival. rednisolone-pentoxifylline
0.0 T T T T T T 1
1] 60 120 180 240 300 380 420
Days since Start of Treatment

1971 2015
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Early Liver Transplantation
for Severe Alcoholic Hepatitis

Philippe Mathurin, M.D., Ph.D., Christophe Moreno, M.D., Ph.D.,

Didier Samuel, M.D., Ph.D., Jéréme Dumortier, M.D., Ph.D., Julia Salleron, M.S.,
Francois Durand, M.D., Ph.D., Héléne Castel, M.D., Alain Duhamel, M.D., Ph.D.,
Georges-Philippe Pageaux, M.D., Ph.D., Vincent Leroy, M.D., Ph.D.,
Sébastien Dharancy, M.D., Ph.D., Alexandre Louvet, M.D., Ph.D.,
Emmanuel Boleslawski, M.D., Ph.D., Valerio Lucidi, M.D., Thierry Gustot, M.D., Ph.D.,
Claire Francoz, M.D., Christian Letoublon, M.D., Denis Castaing, M.D.,
Jacques Belghiti, M.D., Vincent Donckier, M.D., Ph.D.,
Francois-René Pruvot, M.D., and Jean-Charles Duclos-Vallée, M.D., Ph.D.

nx | - Offered to highly selected

75:
s ] Do . patient with corticosteroid-
% 5 i{pnmaryendpmm) (exi:nd:dfol\ww—up)i resistant AIC Hep (< 2%

admitted patients).

2‘318% Matched controls z‘s,x%
‘ ‘ - Very low relapse rate: 3
6 12 18 24 .
Wonths out of 26 patients.
26 20 15 14 13
26 6 6 5 4

Mathurin et al. NEJM, 2011

Figure 1. Kaplan-Meier Estimates of Survival in the 26 Study Patients and the 26 Best-Fit Matched Controls.

) Virtual Grand Rounds universe.gi.org

Liver transplantation confers dramatic survival benefit in
severe medical-refractory alcoholic hepatitis

Severe, acute AH PAORRAAARARRIRRAIRRRARRARRIRRRIRRRIRIRRAINIRIRRNIR

~25% mortality

Responders to Med Rx (~60%) -HHMHMHMHHMN I dead

~75% mortality { alive

Nonresponders to Med Rx (40%) _ ' M | *

~10-25% mortality

Transplanted (80% were not eligible . '” “ " * ﬂ
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Anti-inflammatory agents
Anakinra

Selonsertib Cenicriviroc
El

Canakinumab

TNF inhibitors

Regenerative agents

IL-22
G-CSF

Pro-inflammatory cytokines
(TNF, IL-1 family;
/ Liver
o

macrophage

Recruitment of neutrophils
and non-infectious —
inflammatory cascade e
e =
— NLRP3
- Inflammasome
Ao

LT

Hepatic stellate cell activation
and laying down of ECM

Endothelial cell activation
or angiocrine signalling

Hepatocyte
TSI

G ¥

Alcohol

N-acetylcysteine
Metadoxine

Oxidative stress

‘ALCOHOLIC
HEPATITIS

Inflammalory < Gut-liver axis

signaling

universe.gi.org

Pathophysiology and therapeutic targets in AH

PAMPs via LPS and
inflammasome
activation

Drugs acting at the
gut-liver axis

1gG ant-LPS
Antibiotics

Probiotics

Faecal transplant
Zn-supplementation
Obeticholic acid

67
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Total number of trials

Funding source

Completed trials

Clinical trial phase

Active
trials

Inactive trials

ngoing studies on AH
T Charctrisc__ | Observational | ___interventional |

Federal
Industry
Other

Phase-1
Phase-2
Phase-3 and 4
Recruiting
Not yet
Suspended
Terminated
Unknown status
Withdrawn
Not yet recruiting

ClinicalTrials.gov accessed Sep. 22, 22

23 (5 multicenter)

5

2

16

9
NA
NA
NA

O =~ W O O N o

universe.gi.org

77 (27 multicenter)
14
19
44
35
4
12
19

12
4

o w o © -~
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Pharmacotherapy for AUD

* Acamprosate (approved)

* Baclofen (off-label)

* Gabapentin (off-label)

* Naltrexone (approved but with caution
and less used in AUD/ALD because
of the potential risk of hepatotoxicity)

* Varenicline (off-label)

& B

Nutritional therapy

* Normal or high-protein diet

* High calorie diet (if malnutrition)

* Low salt diet

* Micronutrient and vitamin
supplementation

Pharmacotherapy will only help the acute phase of liver injury

universe.gi.org

Behavioural treatment for AUD
* Cognitive-behavioural
therapy (CBT)
* Motivational enhancement
therapy (MET)
+ Contingency management (CM)

ALD treatment

* Medical (pre- and post- LT,
e.g.. diuretics, NSBB, lactulose,
antimicrobial prophylaxis,
immunosuppression)

* Surgical (liver transplantation)

* Social (social worker involvement
and social or family support)

Arab JP, Izzy M et al. Nat Rev Gastroenterol Hepatol. 2022 Jan;19(1):45-59.

69
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IL-1 receptor antagonist in combination with pentoxifylline and zinc
for severe alcoholic hepatitis: A multicenter randomized double-bind

placebo-controlled clinical trial

Aims: This study evaluated the safety and efficacy of the combination of recombinant human

Kaplan-Meier survival curves through

interleukin-1 receptor antagonist (anakinra), pentoxifylline (PTX), and zinc (Zn) sulfate in patients with
AH. We targeted critical pathogenic elements of AH: inflammation (anakinra), protection from cellular
injury (PTX), and gut leakiness (Zn).

Methods: Subjects with clinical diagnosis of severe AH (MELD >20, MDF >32) were randomized to methyl
prednisolone, 32 mg orally daily for 28 days (PRED) or a combination of anakinra, 100 mg daily
subcutaneously for 14 days plus PTX 400 mg orally 3 times daily for 28 days plus Zn 220 mg orally daily
for 180 days (IL-1RA). Endpoints included mortality at 30, 90, and 180 days. A Cox proportional
regression analysis was used to identify variables associated with mortality.

Results:

Fifty-three patients were randomized into the IL-1RA and 50 to the PRED arms.

Baseline characteristics were comparable between treatment groups.

Survival probability at 180-day post randomization, the primary cutcome was 66.8% in the IL-1RA and
52.8%in the PRED group (HR=0.69; p=0.26).

In Cox regression analysis, higher baseline MELD score was independently associated with mortality (p=0.003).
No unexpected treatment-related severe adverse events were noted in either group. The incidence of infection
was comparable in both groups.

Survival at 180 days in subjects with initial MELD 20-25 (72.6%) was significantly higher than

those with initial MELD 26-31 (45.2%) (HR=2.9, p=0.003).

Both MELD strata (MELD 21-25; MELD 26-31) showed non-significant treatment effects in favor of IL-1RA.

Szabo G, et al., Abstract LB-1 (UO1 AAD021893 DASH Consortium)

180 days by treatment group

[T ——

Survival Probablity %

Conclusions: A combination of anakinra,
PTX, and Zn provides comparable short-term
and may provide long-term survival benefits
compared to currently used PRED therapy in
severe AH. Initial MELD is an important
predictor of survival at 30, 90, and 180 days.
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IL-22 attenuates alcohol induced caspase activation, cell

death and extracellular vesical release

, OOQ Exosomes with
Verma J Hep 2015 f702° © disease specific cargo
erma J Hep

Alcohol Cell death

Liu AJp 2017 Other immune cells

Hepatocyte Thi17 cell

Verma VK, Li H, Wang R, Hirsova P, Mushref M, Liu Y, Cao S, Contreras PC, Malhi H, Kamath PS, Gores GJ, Shah VH.J Hepatol.

2016; Liu Slide Courtesy of Vijay Shah MD
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F-652 (IL-22 fusion protem) associated with higher respon
v. historical controls in patients with AH

A 83% B 12%

Prospective historical

F-652 treatment group cohort

B <045, responders B <045, responders.
@ >0.45, non-responders [ >0.45, non-responders
0,
c 6% D 56%

Retrospective historical
cohort

Prospective steroid treated
cohort

W <) 45, responders W <0 45, responders
=3 >0.45, non-responders [ >0.45, non-responders

Arab JP et al. Hepatology 2020
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>

5x10" 4
4x10" 4
3x10m 4%, ¢

2x10" f

1x10" 4

EV concentration/ mL of plasma

Extracellular Vesicles Concentration

b3 == 10 pg/kg dose
N -~ 30 pg/kg dose

\'\ «-a+ 45 pglkg dose
==~ All doses

7 14 21 28 35 42

Arab JP et al. Hepatology 2020

F-652 associated with higher response v. historical controfs
in patients with AH

B W Day 0
Multiplex Cytokine Analysis 3 Day 30
1.57 * . Day 42

Fold of change
(normalized to day 0)

o
o

0.0-

=
2
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Potential MoA:

¢ Recruitment of bone marrow cells
» Stimulation of regeneration

Singh JP et al. Clin Gastroenterol Hepatol 2018

-

Survival probability (%)

universe.gi.org

" Possible survival benefit of G-CSF vs. SOC at 90 days

o
o
1

504
GCSF
GCSF PLUS NAC
—— Control
0 L T T T L] 1
0 15 30 45 60 75 90
Time to death (in days)
Group | Number atrisk - ) ) )
Control 0 15 1 9 8 1 [
GCSFplus | 19 16 3 3 13 13 13
NAC
GCSF 18 18 16 16 16 16 16
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Meta-analysis of impact on GCSF on AH

Overall, 30% reduction in death over 90 days,
BUT high heterogeneity across studies

Pooled estimate rate for death at day 90 patients with
treated by G-CSF and controls

Asian studies European studies
OR =0.15 (95% CI: 0.08-0.28, p<0.001) OR = 1.89 (85% Cl: 0.90-3.98, p = 0.09)
Heterogeneity: p = 0.5, I = 0% Heterogeneity: p = 0.8, F = 0%
Odds ratio and 95% CI Odds ratio and 85% CI
0.01 01 1 10 100 0.01 0.1 1 10 100
Favours G-CSF Favours controls Favours G-CSF Favours controls

Marotet al. Jhep reports 2020

Requires confirmation in United States

universe.gi.org
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Open label, dose ranging
Inclusion:

less than 300 U/L
e MELD 11-30

* Clinical diagnosis of Alcoholic Hepatitis
Guidelines definition for probable AH
¢ Serum bilirubin > 3 mg/dL AND AST > ALT, but

Phase 2a of DUR-928 for severe alcohol hepatitis

Serum Bilirubin Change by Time

universe.gi.org

=0-All
—4~DF>32
-0~ MELD 21-30

10
20 \ -0 Bilirubin>8

w0 M, ol

Catego
o Day7 | Day28

All patients | 0.012 | 0.006

-50 ToF =32 0.018 | 0.020
MELD 21-30| 0.092 | 0.067

recruiting

Ph 2b, 300 pts, 30mg, 90mg vs Placebo/SOC,

% Reduction from Baseline (Median)

Bilirubin>8 | 0.032 | 0.012
-60 T

0 7 14 21

28

Hassanein et al. Presented at The Liver Meeting Boston, 2019
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~Targeting the gut-liver-axis in AH

Amox/Clavulonic acid Ph3

Rifaximin y com pleted
Vancomycin, gentamicin & meropenem
Bovine colostrum
Zine supplementation

T

Probiotics administration

Bifidobacterium & Lactobacillus

Lactobacillus casei Shirota
Bacillus subtilis & Enterococcus faecium
Lactobacillus thamnosus GG
Lactobacillus thamnosus RO011 & acidophilus R0052

Y Fecal microbiota transplant (FMT) A%
_— / —

77

Virtual Grand Rounds

“Changes in gut bacteria composition with alcohol

universe.gi.org

Bacterial overgrowth Bacteroidetes>>Firmicutes
Total bacteria
) Gl 3 Bw. € — 100% ©Bacteria
TN Mokl et - .- E “"“"“: 0% ™
i T ki .; G Prote cbacte ria
E b I 0% o Firmicutes
3 R, m Bacteroidetes
8 H a0
R 0%
Proximal Mid  Distal Cecum Colon Contrel Alcohol
Small Intestine S wesks: 0%
Control Alcohol
3 woeks 3 woeoks
A Mesenteric Lymph Nodes B Blood Culturss
-] LY ] 0 con
} s . ® Acohod
8 o Lo i Prebiotic reverses alcohol
Bacterial lmratia e. ¥ e induced reduction in Reg3g
e — =
translocation . . -
Lpepctscnar A Alcohol Alcohol + |
= = Control Alcohol +FOS [ >
5o =
i
§ os
e day Tweek  Jweeks

Arthur W. Yan1, Derrick E. Fouts2, Johannes Brandl1,3, Peter Starkel4, Manolito Torralba2, Eckart Schott3, Hide
Tsukamoto5, Karen E. Nelson2, David A. Brennerl, and Bernd Schnabl1, Hepatology 2011
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“Fecal Transplantation in steroid refractory patients

Pilot study in 8 steroid ineligible Alcohol hepatitis *

universe.gi.org

Retrospective studyin 51 patients?

1.0

£ o.01 %'-] Improved 1 and 3 mo survival after

% 0.8+ 1 fiESUnad 82676 FMT vs. steroids, nutrition of PTX 2

5 0.7 P=.018

£ 0.6 |

8 0.5+ L =

o 0.4 Survived 33.3% 3 ) 3

2o Retrospective studyin 51 patients3

= 03 - —

'S 0.2 Reduced hepatic complications, less

= .

E 0.1 ﬂ relapse and trend towards improved
0.0 Time (months) survival 3

lal sl sl wTolo]elslmlmlml =]

1 Philips et al. Clin Gastro Hepatol 2017; 2 Philips et a. Indian Journal of Gastro 2018; 3 Philips et al. J of Clin and Exper Hepatol 2022
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Take home points

NASH
* Promising therapeutic options are
emerging
* Combination approaches

* Further validation of non-invasive
tests and less reliance on histology
to assess therapeutic efficacy

* |dentification of NASH phenotypes
—>More precision driven care

Alcohol

¢ Abstinence is best medicine

* Increased acceptance of transplant
for Alcohol hepatitis w good
outcomes

* Anti-inflammatory targets,
microbiome and genetic approaches
hold promise

80
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Fatty Liver Disease:
In Search of the Optimal NAFLD
Clinical Care Pathway

ACG Virtual Grand Rounds
June 15, 2023

Joseph K. Lim, MD, FACG ig EALE

h g é . LIVER CENTER
. Professor of Medicine
= 7 4 Director, Clinical Hepatology

Vice-Chief, Section of Digestive Diseases
Yale University School of Medicine

@) Virtual Grand Rounds universe.gi.org

Lecture Objective

» Describe the effectiveness of optimal clinical care models in
improving the NAFLD care cascade from early diagnosis to
management

American College of Gastroenterology
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NAFLD is a Global Public Health Burden
NAFLD is common — global prevalence of 25.2% - Global prevalence of NAFLD i 25 241 2 1020.65)

_ Mlddle East (31 .80/0) « Prevalence of NASH in genera ated between 1.5% and
— South America (30.5%)
— Asia (27.4%)
North America (24.1%)
Europe (23.7%) — estimated 52 million in EU
— Africa (13.5%)
Metabolic comorbidities are common: obesity (51.3%), type 2
diabetes mellitus (22.5%), hyperlipidemia (69.2%), hypertension
(39.3%), metabolic syndrome (42.5%)

Emerging cause of liver cirrhosis and liver failure
#2 indication for liver transplantation in U.S.

Associated with a significant increase in liver, cardiovascular,
cancer, and all-cause mortality

Associated with substantial cost: $103 billion (US), €35 billion (EU)

Younossi ZM, Koenig AB, Abdelatif D, et al. Hepatology 2016; 64:73-84; Adams LA, et al. Gastroenterology 2005; 129:113-21;

Virtual Grand Rounds universe.gi.org

Natural History of NAFLD

Fibrosis progression rate in
NASH: 1 stage per 7 years
20% patients are fast progressors:
to cirrhosis in 10 years

20-30% 20% stage 3 30-40% of patients
over 3 years i i is di

NASH

over 2 yaars with cirrhosis die
Fibrosis clrﬂwlll from liver disease
13-16 million
goAt milion 1 2 million
1.5-2% per year
20% over
2 years
: - HCcC
(Hepatocellular - Liver failure
Risk of death in NASH carcinoma)

1-C ila 1
2— Cancer

3~ Liver

Multiple sources: 40+ studies

Loomba R, Friedman S, Shulman G. Cell 2021.
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Fibrosis is Associated with Liver Mortality

Risk of severe liver disease Liver-related mortality
compared to controls

(2]
=]
;

104.5

w £
o o

»n
o

Hazard ratio
MRR (mortality rate ratio)
(95% CI)

=

FO F1 | F2 I F3 F4

25% confidence intervals (0.80-4.10) (0.84-3.24) (3.10-2.70) (7.80-258) (57.2-101.1) 05% confidence intervals  (0.17-11.85) (1.67-54.03) (2.92-85.38) (3.51-510.34)

Hagstrom H et al. J Hepatol 2017; Dulai PS et al. Hepatology 2017..

Virtual Grand Rounds universe.gi.org

Aim of Case Finding: NASH with Fibrosis/Cirrhosis
ﬁ)sest to cirrhosis am (Most closely tied th

OSIKEL 1 DENCHUBOMT i rmbatod mortality
prevention of progression l

NASH with fibrosis NASH Cirrhosis

o

Cardiovascular, CKD and all-cause cancer outcomes

Liver decompensation
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NAFLD in the U.S

US Epidemiology’ Breakdown of Diagnosed Patients?

Number of Patients, in millions

f—
1M

NAFLD Total NASH Total NASH by Stage NASH *
Diagnosed

Estes C et al. Hepatology 2017; NASH Epidemiology Study 2016 (Humedica, Pharmetrics, SHA).

Virtual Grand Rounds universe.gi.org

Models of Temporal Trends of NASH Fibrosis

Prevalence of NASH with advanced Patients at high risk for
fibrosis is expected to increase NASH with advanced fibrosis

2015 2030 Prevalence of NASH with Advanced Fibrosis

Consral Pepulatin’ Faoeats With Disbetas
=15 yeor ok 22 yowrs o

Comorbidities Associated with NASH

Mstaboiic

o ) e
s ———

Estes C et al. Hepatology 2017; Doycheva | et al. Aliment Pharmacol Therapy 2016.
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Public Health Policy Approach to Address NAFLD

Leadership for the NAFLD Human and economic burden Awareness Treatment and care
public health agenda * Investin research * Reconsider the terminology * Improve access to effective
* Form a global coalition * Develop global, regional and of fatty liver dizeases treatments.
to develop a roadmap local investment cases * Develop zimple knowledge * Standardize trial end points
* Collaborate across = Consider alternate products and educational courses * Identify interventions with
disciplines research methods * Engage health sustained impact
* Develop guidelines. policy communication experts

briefs and action plans

What will it take to advance the ) . .
NAFLD public health agenda? Defining and implementing

models of care
l * Design and implement
Policy strategies and a local care pathways
whole-of-society approach * Make multidisciplinary

* Address NCDs holistically care models the norm

* Incorporate NAFLD into * Equip providers with
technical materials on NCDs Patient and community perspectives the necessary tools

* Dedicate a World Health Day (7 April) * Support patient groups * Expand the use of
to liver health * Involve affected populations implementation rezearch

Lazarus JV, et al. Nature Rev Gastro Hepatol 2022.

irtual Grand Rounds universe.gi.org

Comprehensive Care Models for NAFLD

» Models of care (MoC) are setting-specific frameworks that outline how patients are managed
along the cascade of care

* Principles for development of NAFLD care models:
— Tailored to the position of each patient on the disease spectrum

— Multidisciplinary with engagement of primary care and community services for disease
prevention and mitigation

— Atrticulate roles of primary and specialist clinicians

— Establish co-location of services for NAFLD and comorbidities (obesity, T2DM, CVD)
— Develop local guidance on screening and testing with non-invasive tests

— Define composition and structure of multidisciplinary team and integration of care

Lazarus JV, et al. Nature Rev Gastro Hepatol 2021.

American College of Gastroenterology
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Comprehensive Care Models for NAFLD

What

* Develop guidance on screening
and testing with non-invasive tests

* Establish patient-centred pathways
tailored to the disease stage

* Outline actions to prevent
disease progression

* Develop guidance on treatment
strategies related to disease stage

Who

* Define the compasition and structure
of the multidisciplinary team responsible
for managing patients with NAFLD

Lazarus JV, et al. Nature Rev Gastro Hepatol 2021.

Virtual Grand Rounds

Where

* Articulate the roles
of and interactions
between primary,
secondary and tertiary
care providers
Establish where
co-location of services
for the treatment of
NAFLD and common
comorbidities is feasible

|
1 How
= Establish systems for coordi

9
and integrating care across the
health-care system

universe.gi.org

Society Guidelines: NAFLD Diagnosis

. Diabetes Care

EFAASLD

Kanwal F, et al. Obesity 2

American College of Gastroenterology

« “Patients with type 2 diabetes or prediabetes and elevated liver enzymes
(alanine aminotransferase) or fatty liver on ultrasound should be evaluated
for presence of nonalcoholic steatohepatitis and liver fibrosis”

Screening for NAFLD in adults attending primary care clinics or high-risk groups attending
diabetes or obesity clinics is not advised at this time due to uncertainties surrounding
diagnostic tests and treatment options, along with lack of knowledge related to the
long-term benefits and cost-effectiveness of screening

“In patients with T2DM, the presence of
NAFLD should be looked for irrespective of
liver enzyme levels...”

“Cardiovascular complications frequently
dictate the outcome of NAFLD and screening
of the cardiovascular system is mandatory in
all persons, at least by detailed risk factor
assessment”

46
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EASL-EASD-EASO Clinical Guideline 2016

Metabolic risk factors present

Ultrasound

(steatosis biomarkers2)/liver enzymes®
Steatosis present Steatosis absent

Normal Abnormal® Normal
liver enzymes liver enzymes liver enzymes

'

Serum Medium/high
fibrosis markers? risk®

[ Low risk® Specialist referral ] L Follow-up / 3-5 years
[ Follow-up /
2 years e Identify other chronic liver diseases J

l In-depth assessment of disease severity

Liver enzymes, Decision to perform liver biopsy

. y Ultrasound /
fibrosis biomarkers Initiate monitoring/therapy

liver enzymes

EASL-EASD-EASO. J Hepatol 2016.
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Noninvasive Alternatives to Biopsy for Assessment of Liver Fibrosis

* No non-invasive gold standard — liver biopsy reference
+ Serum indices (Indirect)
— Forms fibrosis index, APRI, FIB-4, NFS (NAFLD Fibrosis Score)
Serological markers (Direct)
— ELF, FibroTest, FibroSure, FibroSpect Il
Liver stiffness measurement
— US: Transient elastography (FibroScan)
— US: ARFI (pSWE), 2D-SWE
— MRI: MR elastography (MRE)
Newer Modalities
— Serum: ADAPT/ProC3, NIS4, MASEF
— Imaging: Multiscan (cT1/PDFF)
— Combination: FAST (CAP/LSM/AST), MAST (PDFF/MRE/AST), MEFIB (MRE/FIB4)

American College of Gastroenterology
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Non-Invasive Test (NIT) Diagnostic Performance

7 ' v | _—
auroc [ e utor 104 "¢ | sensitivity for lower f Upper cut-off to rule s"‘ﬁ‘::e? L
S cut-off (%) in Advanced Fibrosis | PR,

‘5imple scores
FIB-41 82 2267
NFS' 89 20.676
APRI2 90 >0.84
ietary serum tests
FibroSure®? 84 >0.58
ELFA8 85 298
lmlm techniques
FibroScan®: 91 >9 6 kPa
MRE’ 85 >3.62 kPa
Histological tests

Lverbiopsy* 087 \ <2/ &\ r3 )/

Anstee QM et al. Hepatology 2019; Siddiqui MS et al. Clin Gastro Hepatol 2019..

) Virtual Grand Rounds universe.gi.org

Sequential NIT Improves Risk Stratification

NIT #1

Absence of advanced fibrosis Indeterminate Presence of advanced fibrosis

NIT #2 \

Absence of advanced fibrosis Indeterminate Presence of advanced fibrosis

NIT #3

Absence of advanced fibrosis Presence of advanced fibrosis

Sequential use of NITs maintains sensitivity & specificity
Decreases patients in indeterminate zone = lowers need for Liver biopsy

Anstee QM et al. Hepatology 2019; Srivastava A et al. BMC Gastroenerol 2019.
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Balancing NIT Performance and Cost/Availability

Markers Tests |

1 [ APRI, FIB4, eLIFT ]

Simple: serum transaminases, platelets,

bilirubin, INR, albumin... NAFLD fibrosis score

Blood tests

hyaluronate, TIMP1, P3NP...

o 2= oyl DD, l — [Fibrotest, FibroMeter, ELF]‘A
"

Elastometry

-
=

Boursier J et al. JHEP Reports 2020.

universe.gi.org
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) AACE NAFLD Guideline 2022

Management Algorithm for NAFLD - Overview

High-risk groups
for the development
of NAFLD
History and "":{
Prediabetes - Prevention of
;’ Cardiovascular Management of
T2D inl . 1. Obesity
- 2. Diabetes
3. Hypertension

4. Atherogenic

Obesity '
dyslipidemia

and/or
22 cardiometabolic
risk factors?

Hepatic steatosis
(on imaging)
or
+ AST or ALT
(30 1U/L)

Cusi K et al. Endocrine Practice 2022.
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High-risk groups
for NAFLD

Obesity
andror
22 cardiometabolic
risk factors

Steatosis
(on imaging)

+ ASTor ALT

« Managed by primary care team, endocrinologist, other
« Focus care on obesity management
& CVD prevention

AACE NAFLD Guideline 2022

Cirrhosis Prevention in NAFLD

Fibrosis Risk Stratification

FIB-4 Index
FIB-4:¢1.3 FIB-4:52.67

FIB-4:1.3-2.67

Order second test

Liver Stiffness Measurement (LSM)
by Elastography

ELF Blood Test

biomarkers or imaging (MRE, cT1, other)
itidisciplinary team to prevent cirrh

pa ALT & Alsnine arninotransfersse, AST = As

4 incex, ks

Cusi K et al. Endocrine Practice 2022.

Virtual Grand Rounds

AASLD NAFLD Guidance 2023

TABLE 4 Sareering for advarced s nhighis popelators

6/13/2023
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Cirrhosis risk
higher if:
« T2D
(or prediabetes)
Age 150
High
(40 kg/m?)
More metabolic

(i.e. PNLPA3)

« Referral to liver specialist for additional proprietary

is and CVD

universe.gi.org

Clinical Suspicion for Fatty Liver Disease

-Gl/Hepatology
[ Erimary Gars o Non Giepaiology Care §

Primary risk assessment, o.g., FIB-4

( FIEv-I‘a 13 )

Screening recommended”

T2OM

Medical complicated cbesty

NAFLD n context of modrale akcohol use

First-degree relative of a patient with cirhoss due 1o NAFLDINASH

Prevalence of advanced fibrosis,
619 Reassess periodicaily:

T2DM/preTZDM or 22
metabotic risk factors.

no T2DM and <2
matabolic risk factors

All patients:
= Caral

Rinella M et al. Hepatology 2023.
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+ FIB4 overy 1-2 yours If

* FiB-4 ovory 2-3 yoars if

FiB.4 > 2 67
Consider referal
" Gl/Hepatology Care
'GOAL: identify/manage patients with ‘at risk’
NASH or cirrhosis
y risk

Risk Lovel VCTE or ELF §

Parmistont
TALT ana AST

4 L ek

* Consider addibional stratification with MRE, cT1

— <80 | <77 )
Intermodiate | 8-12 7.7-0.8

| High 12 >0.8

Low risk intermaodiatel
high risk

PCP follow-up
reanseas

lomatabolic sk reguction and preferential use
of meds with potential NAFLD benafit

« Ongoing assessment of aicehol intake

* Lifestyle management

Consider liver biopsy

= Indeterminate NiTs

= Diagnostic uncertainty

* Porsistently T ALT and AST

Biopsy Staging (etinical, imag)

OrELF >11.3)

Stage -1

Stage 2.3 Stage 4 )
¥

- Reassess in 23 ysars - Renssoss annually

« Consider pharmacotherapy

« Cirthosis-based
management

50
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Initial risk stratification with FIB-4 +/- secondary testing

- rage of with
use of medications with potential NAFLD benefit

« Assessment of other endocrine drivers if indicated

Cardiology/Advanced =LEsshin chenges
Lipid Management

Gastroenterology/ NAFLD
Patient
liver risk
= Liver-dirocted thorapies

-« Management of advanced fibrosis
« Clinical trial opportunities as available

Health
Psychology

Rinella M et al. Hepatology 2023.
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.

Weight Management
Medical/interventional

Nutrition/

ifestyle In rvention

« Assessment of distary habits
+ Dovelopment of distary

plan/goals

« identification of barriers
= Referral for behavioral

intarvention if nesdad

- Prascriptive follow up

ard management pian

universe.gi.org

NAFLD Disease Heterogeneity

Age
Sex
Ethnicity
Diet and
alcohol

Eslam M, et al. Gastroenterology 2020.

102
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MAFLD heterogeneity

Different disease sub-types

Variable natural history

Inter-individual variation

Variable response to therapy

6/13/2023
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Conclusions

Non-alcoholic fatty liver disease (NAFLD) represents a global public health burden and is
associated with significant morbidity and mortality

Liver fibrosis represents the leading predictor of clinical outcomes and mortality, and
therefore case finding for NAFLD should prioritize identification of patients with NAFLD
and significant/advanced liver fibrosis

Significant deficits in the cascade of care for NAFLD persist in the U.S. and limit the
potential to mitigate the clinical, public health, and societal cost of NAFLD-associated
disease and impairment

Comprehensive care models represent an important component of a multifaceted public
health approach to addressing NAFLD at the local and population health levels, and
should be patient-centered, multidisciplinary, and integrated within the healthcare system
A stepwise approach using simple non-invasive serum and imaging-based tools at the
primary care/endocrinology levels to identify high-risk patients for specialty referral may
facilitate case finding of patients who may benefit from NASH-directed intervention
Clinical care pathways for NAFLD by Gl specialty societies may provide essential
guidance to facilitate the development of comprehensive care models at the local level
More research is needed to strengthen evidence-based approaches to improve each
component of the NAFLD care cascade

@Vir‘tual Grand Rounds QU eSt|O ns universe.gi.org

Robert J. Wong, MD, MS, FACG
gil’ }

Mary E. Rinella, MD, FACG

Joseph K. Lim, MD, FACG
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