Entering a New Era in Metabolic Dysfunction-Associated Steatohepatitis: Examining the Clinical Implications
of Emerging Disease-Specific Therapies

1. Meena Bansal, MD, FAASLD
ENTERING A It's my pleasure to welcome you to, Entering a New
NEW ERA Era in MASH: Examining the Clinical Implications of
IN METABOLIC . ) 2 )
DYSFUNCTION- Emerging Disease-Specific Therapies.
ASSOCIATED
STEATOHEPATITIS:
Examining the
Clinical Implications
of Emerging Disease-
Specific Therapies

2. I'm Meena Bansal, I'm the chief of the Division of Liver
Diseases at Mount Sinai in New York. And it's my
pleasure to be joined by Dr Pericas, who's a
hepatologist and leader of the Liver, Metabolism and

_ Infectious team in Barcelona, and Prof Roden, who is
wemtsmanIues  mmsens e . .
e e, D T s o the chair and professor of Endocrinology and
T e Metabolic Diseases and director of the Department of
Endocrinology and Diabetology in Disseldorf.

3. I'd like also to take a moment to pause to send our
condolences to the family of Dr Stephen Harrison. He
was a close friend and colleague to many of us and he
is sorely missed.

We extend our deepest
condolences to Dr. Harrison's
family and colleagues during this
difficult time.
4, _ Okay, so I'm going to kick us off.

The Growing Burden
of MASLD/MASH:
A Call to Action

Meena B. Bansal, MD

5. | think as ma?ny of us k.now, the global preyalence of
MASLD continues to rise—now approaching almost
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6. Obesity and Metabolic Syndrome Are Major Drivers And we know that this goes along with the increasing
f the | d P | f MASLD . . . .
ST HIE IEreaseC TISIaience e epidemics of both obesity and metabolic syndrome.

Obesity Prevalence in Adults
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7. Global Prevalence of MASLD Among Those With T2D
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And when you specifically look at those with diabetes,
you can see that the prevalence of MASLD over time
continues to increase in this high-risk group,
approaching almost 70%.

8. Fibrosis Drives Qutcomes in MASLD

Liver-Related Mortality Rate Ratio
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But the key thing is that the most important predictor
of liver-related mortality is fibrosis. When you achieve
Stage 2 fibrosis or F2 fibrosis, you have an increased
risk by 10-fold of liver-related mortality, which
increases to 17-fold for F3 fibrosis and 42-fold for
cirrhosis.

When you look at the prevalence using biopsies, this
was a recent systematic meta-analysis. On the right-
hand side panel, you can see that among those that
have histologic MASH, though, 18% have F3 or F4
fibrosis.

Now, in terms of prospective studies, this was actually
a study done by Dr Harrison, where patients were
coming in for direct access colonoscopy, if they had
steatosis and metabolic risk factors, they were offered
a liver biopsy. Six hundred and sixty-four patients
agreed to that, and you can see that overall, the
prevalence in the total population was 14% of MASH.
But when you look at subgroups like Latino and
Hispanic patients, those with a BMI greater than 30
kg/m? and those with diabetes, you can see
increasing prevalence. And when you look at those
with diabetes, high BMI, and hypertension, the
prevalence of MASH approaches 46%. Now you could
say, well, this is in Texas. Is this really applicable to
other populations?

9. Global Prevalence of Advanced Fibrosis Am
Those With T2D
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10. Prospective Prevalence of MASH Among US
Middle-Aged Cohorts: Compounding Risks
® US Middle-Aged Cohort (N=664)
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High Prevalence of Advanced Fibrosis in T2D

Prospective Prevalence Study of MASH and Advanced Fibrosis in T2D

« 712 patients screened and refemed to
Hepatalogy

* 330 underwent liver biopsy If ALT
persistently =20 |U/L in women and
=30 1U/Linmen

= 45% eligivle for therapy far non-
cirrhotic MASH (F2-F3)

Frequencies

So this was a study done by Laurent Castera and
colleagues in France. Patients were screened in
endocrinology clinics. Those that had steatosis or
abnormal liver enzymes were referred to hepatology.
Of the 713 patients, 330 underwent liver biopsy if the
ALT was persistently greater than 20 IU/L in women
and greater than 30 IU/L in men. It's important to
point out that those numbers, | think for most of us,
you would think, oh gee, that's a really low ALT. But in
fact, that is abnormal. And so as the population has

Meena Bansal, MD, FAASLD
Juan M. Pericas, MD, PhD, MPH
Prof. Dr. Michael Roden, MD

English

Page 2 of 22




Entering a New Era in Metabolic Dysfunction-Associated Steatohepatitis: Examining the Clinical Implications
of Emerging Disease-Specific Therapies

gotten more and more obese, that upper limit of
normal for AST and ALT has also shifted upward. So
from a hepatologist perspective, ALT greater than
20 IU/L and ALT greater than 30 IU/L are considered
abnormal. When those patients underwent liver
biopsy, 45% had either F2 or F3 fibrosis and 38% had
F3 or F4 fibrosis.

- : — - —
12. Leading Causes of Mortality in MASLD !\low, while we are d_|scussmg liver disease here, it's

important to recognize that the number 1 cause of

PRELHIN Study: 613 MASLD Cases (median follow-up 12.6 [range, 0.33! . . . R .

death in patients with MASLD is cardiovascular
disease, followed by extrahepatic malignancies, and
therefore it's paramount in any therapeutic approach
to make sure that we're also addressing these

comorbidities and we're not increasing the risk for
any of these other factors.

Cardiovascular Disease 38%}
Non-Liver Malignancy 19% )
| Lverpisease (g}

13. So obviously, we know  that lifestyle
recommendations are central for treating MASH. We
Tackle Overweight/Obese Status want to tackle the overweight obese status through
- weight loss and exercise. Importantly, exercise, even
in the absence of weight loss, was associated with
improved all-cause mortality as well as a decrease in
cardiovascular mortality. In terms of dietary
modifiers, we obviously recommend low alcohol
consumption, quit smoking, don't drink fructose-
containing beverages, have 2 to 3 cups of coffee a day,
and try to adhere to a Mediterranean-style diet. And
importantly, we want to aggressively treat each
comorbidity, including obesity, whether it be
pharmacological or surgical; diabetes; dyslipidemia is
very important because often as a hepatologist, | see
people don't want to start statins when the
underlying liver enzymes are abnormal, but it's
absolutely critical that we do start the statins and
they're very safe; hypertension; and sleep apnea.

Treat Each
Comorbidity

* Chesity GLP-TRA or
GLP-1RAGIP

* Diabetes: Pioglitazone
andi i

Cofactors: Dietary Modifiers
editel diet

But the key is, is that despite exercise, the reality is
that calories matter and you cannot out-exercise the
fork.

14. You Cannot Out-Exercise the Fork!

Meena Bansal, MD, FAASLD
Juan M. Pericas, MD, PhD, MPH English Page 3 of 22
Prof. Dr. Michael Roden, MD



Entering a New Era in Metabolic Dysfunction-Associated Steatohepatitis: Examining the Clinical Implications
of Emerging Disease-Specific Therapies

15. istic Management Approach So when we look at these patients, we really need a
for Patients With MASH holistic management approach. Again, as a
hepatologist I'm focused on MASH resolution and
fibrosis improvement. But | want to make sure that
Maﬂ:::ﬁlcent we also are addressing dyslipidemia and any
Approach therapeutic approach, if it has additional lipid

Lipid Benefits benefits, that would be a bonus. And of course, we
know that insulin resistance and lipotoxicity is a
critical driver for MASLD and MASH. And therefore
again, any approach, if it also improves insulin
sensitivity, is a bonus.

Insulin Sensitivity MASH Resolution

approval is contingent upon meeting the endpoint of

16. But liver-targeted therapies are going to be necessary
when you need to have a stronger antifibrotic effect.
Liver-targeted
therapies allow
for a faster and
stronger effect
on fibrosis
17. So when you think about the continuum, when
patients have minimal fibrosis, FO, F1, really you want
to focus on weight loss strategies, whether that be
again pharmacologic or surgical approaches. But as
the fibrosis increases approaching F3 and F4, we're
going to need more liver-directed therapy.
GLP-1RA/Weight z o
Loss Strategies Liver-Directed
Therapy
18. And so now I'm going to pivot to thyroid hormone
receptor-f agonists and other disease-specific
THR-B Agonists and P H P HV
e Dl s e therapies that are kind of in the mix right now.
Therapies Poised to
Change the Paradigm
g oS
19. So as many of you may know, the regulatory
framework for the drug approval for MASH, full
MASH resolution with FEA

no worsening of fiorosis

© ©

clinieal benfits no worsening of MASH

‘gf;;gwggm;m_mm decreasing major adverse liver outcomes. However,
na warsening of MASH oy . .
Ful conditional N conditional a'pproval is ba§ed o'n'a surrogat'e endpoint
Approval - Approval W @ reasonably likely to predict clinical benefits; for the
Based on ased on surrogate no worsening of fibrosis . } - )
o vt o kN | - e i FDA that includes MASH resolution with no worsening

of fibrosis or at least 1 stage of fibrosis improvement
with no worsening of MASH. The EMA, however, has
set a higher bar and you need to have both to achieve
approval.

e,
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20.| MASH Development b el wscieme | And so this has been a long road for many of you
who've been following the field. There’ve been a
number of drugs that have been kind of attempting to
get that FDA approval. Some have jumped off the cliff,
some have fallen off the cliff. But ultimately, we have
our first drug approval of resmetirom, at least in the
United States, March 14, 2024, again conditional
approval.

AClimb to the Goal

21. So what is the evidence for the role of liver
hyperthyroidism in driving MASLD? Well, we know

that hypothyroidism is associated with higher MASLD

ot MASL D medanee incidence. And normally, as | think this audience
* During MASH progression, knows, even more than me, T4 is the prohormone. It
reducllon of DIO1 and .

inorease of DIOS enters the target organ and then is converted to the

active T3 in the liver by deiodinase 1. There is some
deiodinase 3 that converts it to reverse T3 or the
inactive inert form. However, with chronic liver injury
there is an upregulation of deiodinase 3, causing kind
of this shunting toward the reverse T3 or the inert
form causing a relative intrahepatic hypothyroidism.

22. And so this is a video that shares the mechanism of

action of thyroid hormone receptor B-agonists.

Video

Thyroid hormone receptor-B agonists, or THR-B
agonists, are small molecules designed to specifically
act in the liver. These agents enter the nucleus within
the hepatocyte and bind to THR-B to activate target
gene expression, which mediates several metabolic
pathways. First, enhanced mitophagy removes
damaged mitochondria, while  mitochondrial
biogenesis generates new organelles. At the same
time, reductions in reactive oxygen species, or ROS,
limit mitochondrial damage and accumulation of
toxic long-chain lipids. Finally, increases in lipophagy
generate free fatty acids that are then transported to
mitochondria to produce ATP via [ oxidation. Overall,
treatment with a THR-B agonist is effective in
reducing hepatic fat content and fibrosis.

Meena Bansal, MD, FAASLD

So the key feature is that in MASLD or MASH, the
mitochondrial capacity to B-oxidize fatty acids is
stressed, and therefore the mechanism by which
thyroid hormone receptor-f agonists work is by
getting rid of kind of the tired mitochondria through
a natural cellular process called mitophagy and
allowing for the replenishment of new fresh
mitochondria. Therefore, the factory for fat burning is
revved up.
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23. The key is, is that we know that thyroid hormone has
a number of effects across different organs. And so
the importance of having that B selectivity is to avoid

some of the off-target effects, such as in the cardiac
or skeletal muscle.

<y

Potential side effects in the absence of selectivity

PR First FDA-Approved Therapy for MASH,* a THR-B So, we'll go over a little bit of the data for the first
e FDA-approved therapy for MASH—resmetirom.

-
Q4 ORAL AGENTS
—

Resmetirom

25. So the data supporting the FDA approval in the US

were based on a very large phase 3 program. The first
1 was the MAESTRO NAFLD program, which included
AN ) w V ‘5 | over 12,000 patients and looked at safety and

tolerability. Of those patients, 700 went on to an
wme M wtm st open-label extension study, again collecting safety
NAFLD-1 NASH NASH >

NAFLD-OLE
Safety and

500 patierts

iopart H: OUTCOMES at The fop dose
tolerabilty as omtcrimn coneal of 100 mg and
mee by

LA and tolerability data over another 52 weeks. The
L registrational trial that led to the early accelerated

approval was the MAESTRO NASH study, in which
patients had baseline biopsies and then biopsies at 52
weeks. This study is ongoing, so that we can follow for
liver-related outcomes to get full approval. And then
there's the MAESTRO NASH OUTCOMIES trial, which is
an event-driven study that has enrolled well-
compensated patients with cirrhosis. So overall, a
total of 15,000 patients have received the 100-mg
dose and over 2000 have received at least the 80-mg
dose.

52.mel axtension o su
MAESTRO-NAFLD-1  NASH rasolution or frosis Eyanta
in imgrevement cn serisl

26. So just going over the registrational trial, patients had
to have at least 3 metabolic risk factors. So very
enriched with high-risk patients, at least 8% hepatic
fat by MRI-PDFF, and then NASH on biopsy and then
various stages of fibrosis up to F3. Patients were

randomized to 80 mg, 100 mg, or placebo. And then
et there was the dual endpoint, which is the biopsy of

either MASH resolution without worsening of fibrosis
or an improvement in at least 1 stage of fibrosis with

no worsening of NASH.

DUAL PRIMARY
ENDPOINT
AT WEEK 52

inflammation score=0/1, and =2-point
reduction in NAS) with no wersening
of fibrosis

MASH resolution (ballooning score=0, ‘
f
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And so the results that were reported in the New
England Journal of Medicine, the phase 3 results, you
can see that 30% of patients at the higher 100-mg
dose achieved MASH resolution compared with 10%
of placebo. | didn't mention that thyroid hormone
receptor-B also increases LDL receptors on
hepatocytes and therefore you see a reduction in LDL.
So again, potential lipid benefits as well, with a 16%
reduction in LDL in those who were on the 100-mg
dose. Fibrosis improvement in approximately 26%
compared with 14% on placebo, and no benefit
reported on insulin sensitivity.

In terms of side effects, the most common were
diarrhea and nausea. They tend to occur within the
first 2 to 4 weeks of treatment, and they resolve,
generally speaking, by 12 weeks.

And so EASL-EASD-EASO had a very forward-thinking
approach. It's not yet approved in Europe, but they do
point out in their guidelines that if it's locally
approved, resmetirom would be the first MASH-
targeted liver-directed therapy for F2 and F3 fibrosis.
But importantly, we also must be aggressively
managing the comorbidities, including type 2
diabetes, dyslipidemia with statins, and obesity with
either pharmacologic or surgical interventions. At the
moment, it is not indicated in patients with cirrhosis.
That study is ongoing, as | mentioned earlier in the
MASH outcomes trial.

So there are other thyroid hormone receptor-B
agonists that are also in development. The furthest
along is the Viking drug, which results in a 12-week
reduction in liver fat, and we await the 52-week
biopsy data.

: Resmeti : THR-B, Oral, Once Daily
Insulin Sensitivity MASH Resolution + NAS 22 Improvement
without worsening of fibresis
No ben
Lipid Benefits
Resmetirom 100 mg
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: Other THR-B Agonists in Development
Drug Gandidate Study Stage Endpoints
Phase 2 12-week reduction of liver fat content
VK2809 Biopsy MASH
(N=248) 52-week biopsy data awaited
Phase 2 N
TERN-501 Presumed MASH 12-week reduction of liver fat content
© Results available
(N=162)
Phase 2 _
12-week reduction of liver fat content
ALG-055009 Prgsumed MASH Recruitment ongoing
(N=100)
Ao NETOH1TTS Clna 550 HET 5415722 Gl Tt g HCTI24T
. Drug Candidates in Phase 3
-
‘ , ORAL AGENTS ’f INJECTABLE/INFUSION
Lanifibranor Semaglutide
| Efruxifermin
| Pegozafermin

Now, what about other agents that are in phase 3?
We'll briefly go over lanifibranor, as well as some of
the injectable treatments—semaglutide,
efruxifermin, and pegozafermin.
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32. Lanifibranor: Pan-PPAR, Oral, Once Daily

Insulin Sensitivity

Reduction in 22 in SAF
without wars «af fibrosis

Lipid Benefits

33.

Semaglutide: GLP1-RA Subcutaneous, Once Daily

MASH Resolution
ith of fibras

without worsening of fibrasis
59%

40%

No benefit reported

Lipid Benefits

So, lanifibranor is a pan-PPAR agonist. So it has a, 6,
and y activity. The a activity targets the steatotic
hepatocyte. The & activity focuses on infiltrating
macrophages and decreasing pro-inflammatory
signaling. And then the y effect is more the stellate
cell antifibrotic effect. They saw a 49% reduction in
the SAF score, which is another steatosis activity
score, compared with placebo. There are lipid
benefits with increased HDL and decreased
triglycerides. Fibrosis improvement by at least 1 stage
at 42% in the 1200-mg dose and of course, increased
improvements in insulin sensitivity.

So semaglutide, | think this will be gone over again by
Dr Roden, but briefly they saw MASH in their phase
2b  72-week study. Note, this is the daily
subcutaneous dose at 0.4 mg, 59% had MASH
resolution without worsening of fibrosis compared
with placebo. No reported lipid benefits. Fibrosis
improvement was not met but note a very high
placebo response rate of 33%. We await the phase 3
essence trial and of course, improvement in insulin
sensitivity.

34. Efruxifermin (EFX): FGF21, Subcutaneous, QW

Insulin Sensitivity

MASH Resolution
21 HOMAJR - withou ing of fbrasis

%

Lipid Benefits

35.

Pegozafermin: FGF21, Subcutaneous, Once Weekly

Insulin Sensitivity ,‘TASH Resoll.fllg:n
without u ing of fibrasis

Phase 2b results, 24 weeks
5 27%

Lipid Benefits

-
Phase 2b results, 96 weeks —

Now, FGF21 is a metabolic hormone that has really
outstanding effects on energy expenditure, lipid
metabolism. It also upregulates adiponectin, which is
a potent antifibrotic on stellate cells. The issue is that
it has a very short half-life of less than 2 hours. So
these are long-acting FGF21 molecules. This is
subcutaneous once a week. And what they saw was a
MASH resolution without worsening of fibrosis in
both the 28- and 50-mg dosing, decreases in
triglycerides, and improvement in HDL. Fibrosis
improvement at 75% compared with 24% in
placebo—but note the small sample size of only 28
patients, so we need to wait for phase 3 data—and
improvements in insulin sensitivity, both with a
decrease in HOMA-IR and C-peptide.

Now, pegozafermin is a pegylated FGF21, similar kind
of data where you see MASH resolution without
worsening of fibrosis at all doses that were tested.
Improvement in lipid profile and fibrosis
improvement also was hit with both the 30-mg once-
a-week and 44-mg every-2-week doses and
improvement in insulin sensitivity. So this is the phase
2b 24-week study. And we await the phase 3 data.
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36.

Drugs Candidates With Phase 2b Results

Tirzepatide

ﬂ’ ORAL AGENTS

'

Denifanstat

| Survodutide

37.

Now what about other drugs that are kind of in the
pipeline. Oral agent denifanstat, and then tirzepatide
and survodutide.

Denifanstat: FASN Inhibitor, Oral, Once Daily

MASH Resolution + NAS 22 improvement

Insulin Sensitivi
ty without wersening of fibrosis

No benefit reported 8%

Phase 2b results, 52 weeks

No benefit reported

Lipid Benefits

So denifanstat is a FASN inhibitor, it's oral once daily.
And in their phase 2b study, they saw 36% MASH
resolution without worsening of fibrosis. No benefit
reported on lipids, and fibrosis improvement of 41%
compared with 18% in placebo, and no benefit
reported for insulin sensitivity.

38.

MASH Resolution

without worsening of fibrasis

58%

No benefit reported

Lipid Benefits

39.

Now tirzepatide, which is the dual GLP-1/GIP,
subcutaneous, once weekly. This was recently
reported in the New England Journal of Medicine, and
you can see that at all doses of tirzepatide, there was
MASH resolution without worsening of fibrosis, no
lipid benefits reported, and trends toward
improvement in fibrosis, but not statistically
significant. And of course improvement in insulin
sensitivity. So again, we wait for further phase 3 data.

MASH Resolution

without worsening of fibrasis

No benefit reported

Lipid Benefits

40.

Survodutide is a glucagon receptor agonist as well as
a GLP-1, subcutaneous, once weekly. Of note,
glucagon receptors are expressed on hepatocytes, so
there may be a liver-directed effect here. MASH
resolution without worsening of fibrosis was seen in
all treatment arms, no benefit reported on lipids, and
fibrosis improvement at all doses again trend toward
maybe a little—we need to have larger, larger data
sets—and improvement in insulin sensitivity. So once
again we await their phase 3 study.

= First FDA approval of a MASH-specific therapy

= Resmetirom is a THR-B agonist
« Liver-specific mechanism of action
- Increases mitochondrial capacity for B oxidation
it i i is and mi

* Increases lipophagy
+ Increases cholesterol clearance
+ Reduces inflammation and fibrosis

= Many other MASH-specific drugs are in development
« Need phase 3 data

So in summary, we have the first FDA approval of a
MASH-specific therapy. Hopefully we'll also have it by
the EMA. Resmetirom is a thyroid hormone receptor-
B agonist, which has a liver-specific mechanism of
action. It increases mitochondrial capacity for B
oxidation both through biogenesis and mitophagy,
increases lipophagy, increases cholesterol clearance,
and therefore has a reduction in inflammation as well
as fibrosis. But we're in a very hopeful situation with
many other MASH-specific drugs in development. But
we need the phase 3 data. You cannot compare phase
2 data with phase 3 data—28 patients versus 2000
patients. So we really anxiously look forward to
having a full armamentarium to treat these patients.

Juan M. Pericas, MD, PhD, MPH
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41. So with that, thank you very much. I'm going to
introduce my colleague, Dr Pericas, who's going to

fising to (i Needio talk to you about the rising need to improve our

Improve Diagnosis in the

%:ae:z;pDisease-Specific diagnostics or noninvasive assessments of liver
Yy 3

Juan W. P : 7 | | fibrosis in this era of disease-specific therapy.

Liver Unit ans

" 51 | Juan M. Pericis, MD, PhD, MPH
; Good evening, and thank you, Prof Bansal, for the
introduction. Let's dive right into it.

42. So among the most salient barriers we face when
trying to provide appropriate care to our MASLD
patients, likely the most important is diagnostics.
Diagnostic meaning also staging and prognostication.
And that's because, our diagnostic tools act as a hinge
between our public health epidemiology issues and
those related to treatment and clinical challenges. So
we lack widely available, noninvasive tools to
diagnose, stage, and prognosticate MASLD/MASH in
actual clinical care.

Lack of
lieenced
treatment

Lack of widely
available neninvasive
~ 100ls to diagnose,
stage, and
prognosticale

/ i
of awareness

3

Lack of unified -
patient care and
referal pathways

$

Diagnostic delays while MASH progresses

® Hngnosee. reinte to. stasing. mrosmoieation. and
iagnosis: Burning Questions
diagnoses relate to staging prognostication, and

= How does diagnosis relate to staging, prognostication, and assessment of assessment Of treatment response. Can we dO that
treatment response? R K K

= Can staging, prognostication, and assessment of treatment response be Wlth JUSt one tOOI? DO we nEEd a set Of d|ﬁ:erent
pusloates 2l wih he same toal? tools? Is liver biopsy still necessary in real clinical care
= Is liver biopsy necessary? (0]0] B3 psy y

= What is the treatment priority—steatosis, steatohepatitis, or fibrosis? to do such a task? Can we leave it aside for a while,
= Is baseline inf ti hori t testi ?1f 50, h . . . .

:ﬂei.s?eme information enough or is repeat testing necessary? If so, how while we try to find our patlents and prOVIde them

accurate care? And what is now the treatment
priority if we leave behind liver biopsies? Still just
fibrosis? Do we need to combine with
steatohepatitis? Steatosis is still meaningful? And do
we need just baseline information, or do we need to
repeat testing to monitor treatment response? If so,
how often? These are some of the unsolved questions
as of yet.

* et ot tools iy are cloarty st it what e
iagnostic Strategies for...
a set of tools which are clearly aligned with what we

do in real practice. This largely overlaps with how

= clinical trials are designed and are conducted, and at

) N\ the end of the day, we have carefully designed clinical
o pathways and personalized treatment. However, this

Today Tomorrow The Future is not the current situation. We have a disconnection
between how we design and perform trials, as Prof

Bansal has explained. We heavily rely on liver biopsy
to define our endpoints and to diagnose and monitor
treatment response in clinical trials where that's not
feasible in actual clinical care. So we need to come up
with better noninvasive strategies to find and treat
our patients. And although we have such huge
knowledge on these NITs and that some of those tools
are available, we still don't know how to do that
exactly in each epidemiologic and clinical setting.
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45, Defining the Target Condition: High-Risk MASH We don't know, however, what is our main priority.

We need to find these high-risk patients with MASH,
namely those with enough steatohepatitis, meaning
moderate to severe steatohepatitis, as well as
significant fibrosis. Because, as Prof Bansal has
already explained, fibrosis closely relates to
prognosis—not only liver-related events, but also
| High Risk MASH" cardiovascular, neoplasm, and overall mortality.

Liver-related
mortality

Di

T
| MASL MASH ;

Prognostic

46.

Of course, the type of tools we are going to use will
differ depending on our priorities. It's not the same to
== try and diagnose with a screening purpose in a low

Hepatalogy Ciinics
p

Setting and Goal of Diagnostic Test

prevalence setting, such as primary care, where we
need very sensitive tools with high negative
predictive value to rule out severe disease. Whereas
on the other side of the spectrum, for instance, in
Higher PPV hepatology clinics, we will try and find those patients
with advanced fibrosis in order to prioritize their
treatment. And therefore we need specific and with
high predictive positive value tools.

a7. So most international societies agree on one thing,
which is screening. Screening space in 2 main steps in
order to rule out advanced fibrosis. After we have
identified our patients with metabolic risk factors that
might have fat in the liver according to other imaging
tools. Then we go for a first step where we use FIB-4
in all cases. In case FIB-4 is low, we need to repeat FIB-
4 assessment perhaps yearly, in other cases every 2
or 3 vyears, that depends on the guideline. If
intermediate, a second test should be performed,
either transient elastography or ELF in most
guidelines. If FIB-4 is high enough, over 2.67, some
guidelines recommend to directly refer the patient to
the liver specialist. What's the role of type 2 diabetes
in these guidelines? As you can see, for example, in
the AGA guideline, type 2 diabetes is stressed as one
of the separate risk factors to help identify patients at
risk. In the case of the AASLD 2022 Guideline, it
affects how often we are supposed to repeat FIB-4 in
case it's low in the first case.

48. In other guidelines, such as the American Association
uidelines Consensus: AACE

of Clinical Endocrinology Guidelines joined with the
AASLD, type 2 diabetes is not only a risk factor for
MASLD, but also is considered a direct risk factor for
cirrhosis, and the guideline also proposes a 2-step
approach to liver fibrosis with FIB-4 and then either
ELF or transient elastography.
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49.

Guidelines Consensus: EASL-EASD-EASO

147 2 sbetes
&

50.

And the joint guidelines that Prof Bansal has already
mentioned, already highlight type 2 diabetes at the
beginning as a risk factor for MASLD, and then asked
to reassess every 1 to 3 years. They don’t go into
detail depending on the profile of each patient and
highlights transient elastography as the foremost
second-line test. Whether there are other suggested
alternative tests, such as magnetic resonance
elastography, shear wave elastography, ELF, and
others.

Identifying Patients With At-Risk MASH: Are We
Doing Enough?

WAFLD Preparesiness Index Scores for 192 Counties

Surveyed Physicians (1
E

+ Lack of local guidelines
- Datn from ouet 102 aountiss rsves ed that sy 32 £ounes N natonal NAFLD slncal guidsines?
= NAFLDwas rarely ssdisbetes’

* Disconnest betwean EASLEASD-EASD guidelines and realawor cinical practie across multpe regionsispeciaties' !
Suboptinl s o v functin st I (s ulrssound an TE), and et exl s ot canions”
© Use SN S pasents it NAFLD in prirary care

How well are we performing our task in this regard?
How well are we screening our patients? Well, we
perhaps could say that we could do better. From
available reports, we know that, in spite of the
presence of very detailed international guidelines,
this has not trickled down to a granular local level.
And therefore most physicians are not applying such
tools in their normal routine care. And as this study in
the right-side panel shows, most patients do not
perform any type of NIT in order to decide whether
they might or not refer a patient to a liver specialist,
which highlights, we still have a huge task in front of
us in terms of improving education and awareness.

51.

Ii

(ot swe, z0.5vE)

52.

And what about diagnosing and stratifying? Once we
have already closed the episode of screening, we
have a wealth of different tools that we can use, just
noninvasive tools, that might be divided mostly in
blood tests, blood tests and elastomeric tests,
imaging tests.

Imaging Techniques Can Assess Both Fibrosis
and Steatosis

Ultrasound-besed imaging (VCTE, FibroScan™) can assess both steatosis and fibrosis'

+ Designed to explore a 3-cn* volume of liver tissue B LS vs Fibros|s Stage®

* 50-Hz shear wave induced from tip of FibroScan probe
LSM (kPa)

!« \
d f’
i cap(aBm)

Fibrosis:

« Moves slowly in healthy liver, quickly in a o .
cirrhetic liver n -

= Liver stifness can be used to infer presence —_
of ibrasis, althaugh specific cutoffs are not -
3ble fo discrim nate batween indvidual e AP vs Steatonts Grade!

fibrosis stages® -
&

* Gan smultaneously measure liver fat using
GAF jexprassed in dBim)

LI T S B i)

And the most used of all is FibroScan, or vibration-
controlled transient elastography, which allows us to
assess in a point-of-care manner, both fibrosis and
steatosis. It also allows us not only to diagnose, but to
stage and prognosticate in one particular act. It has
some caveats, however. It requires a prolonged
learning curve, and it has some technical issues to it.
For instance, patients with morbid obesity might have
overestimated liver stiffness. Patients with active
alcohol consumption also can be overestimated in
terms of fibrosis. And it's not so clear. But it seems
that in the case of patients with type 2 diabetes with
poor metabolic control, liver stiffness also might be
overestimated.

Juan M. Pericas, MD, PhD, MPH
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BEMN Comparative Analysis of Biomarkers for Advanced There are other biomarkers that have been assessed
Fibrosis

S and validated in large projects, such as LITMUS in the
g case of Europe, or NIMBLE in the case of the US, that

T ET T RORECEEEREREE RN, St SRR WSS RS N— 1T

% T , do perform well, have high area under the curve
Z when compared with the standard of histology as well
o» as to other NITs. And as you can see, for instance, in
o the case of SomaSignal is a proteomic test combining

different proteins, and all of them work quite well in
order to identify and monitor advanced fibrosis.

L BN NITs Are as Accurate as Liver Biopsies for the And it's also important to note that NITs are as

Prediction of Clinical Events . . .
accurate as liver biopsy. Not only to screen, diagnose,

Prognostic Performance of NITs vs Histology Prognostic Performance of Nlnﬂ H but a |so to prognosticate a nd mon ito r treatment

3 Years SYears 10 Years Sensitivity  Specificity

e e LS And in the case of this meta-analysis
s PTG OMURAS SRS emammenen nmew w=mss | CONAUcted by LITMUS investigators recently, it also
w GEDUSEUET Zmnnttt LI I | shows 2 important things. The longer the period of
hewe O7SEGS RGmes anpmes CTUEUCEW o amew e | assessment, the better accuracy for NITs, as well as for
v TeET T RN wamesm  smae wewe | the iver biopsy, of course. But the more information

o BT

we accumulate, the better the accuracy. And also, and
this concerns one of the earlier questions | posed, the
higher the number of determination we have
available, the better the dynamic specificity. So, this
needs to be kept in mind whenever we need to
evaluate our patients.

LEMB  Resmetirom: Noninvasive Data From MAESTRO- And there are already some clinical trials that are
using NITs to correlate treatment response to
noninvasive assessments. The case of the MAESTRO-

Sparse Noninvasive Data in Label

ference
Resmetirom 100 mg

= s s NASH was one of the pioneers, and we also are
[ R committed to other types of NIT data for other trials
I mrey  amen  amaam oo in the resmetirom pipeline.
30438 358 (40) -084(35) -28.5{.37.6, 215 +35.1(:435 -268)
-35.4(28) -466(238) AT2T -26.7(-32.8,-20.6) -3TH(-442 -1
-266(AT -32(39) 6038 -167(-27.7, A118) -26.3(-34.5 -181)
«22.1(38) ~283(39) -28(38) -183(.27.2 113) +26.4(.33.5,-17.4)
-Z50(55) ITH(83) 3382 B3I -BE(AE5 B0
CICMN  FIB-4 Has Low NPV for Sig ibrosi So, before closing, a few words concerning some

Are More Specific Screeni

caveats in patients with type 2 diabetes. We've
O B E discussed FIB-4 in terms of screening in the general
population as well as diabetic clinics. But we need to
be careful because this study and others have shown
that the negative predictive value of FIB-4 in low
prevalence of fibrosis settings might not be as good as
we might want. In this case, 600 patients with
available liver biopsy—confirmed MASH diagnoses
were assessed in terms of the previous 2-step
process, and as you can see, a large proportion of
patients with FIB-4 under the cutoff had values of liver
stiffness over 8 kPa. And more importantly, both in
the group of patients without diabetes and the group
with diabetes, in whom there was significant fibrosis
of varying proportions. In the case of nondiabetic it
was 10%, but in the case of patients with diabetes, as
you can see, almost 25% of them had significant

1378 patients with
HAFLD sereened

FIB-4 + VCTE + biepsy
504 patierts
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fibrosis despite having FIB-4 under 1.3. So this
requires further data.

57.

58.

Don’t Forget Comorbidities: Type 2 Diabetes

| Wethoss | Findings |

Conclusion: FAST MAST, MEFIB, ard FNI wasive oals o idansdy peers

ool acapled {0 ype 2 ciabstc poguiaion shoui be Lsss

And in terms of identifying and diagnosing fibrotic
MASH, the high-risk patients we are looking for now,
we need to take into account, and this is a beautiful
study which | recommend to all of you, led by Prof
Laurent Castera, that an adapted cutoff might be
necessary in order to identify our patients and treat
them.

And finally, there are some authors that are already
advocating for universal, systematic, and annual
screening of liver fibrosis in patients with type 2
diabetes. Also in diabetes clinics, of course, as they
call the liver health check in type 2 diabetes. They
advocate for use of the usual tools FIB-4, transient
elastography, and ELF and this may warrant further
studies. But it's a very interesting matter of study.

59.

Conclusions

* MASLD is a highly prevalent, largely ic disease inter-
patient variability in disease severity and outcomes

« Biomarkers may be considered as:

+ Indirect and direct serum biomarkers
+ Imaging biemarkers

+ At present, the staged application of available “simple panel” biomarkers (NFS, FIB-4] followed by a

second NIT (eq, FibraScan, ELF, or MRE) helps to rule out patients who are unlikely to have
significant disease:

« The biomarker field is developing rapidly; thus, the objective assessment of biomarker

performance for specific predefined sontexts of use is important to understanding their utility

= Whilst the current NITs are imperfect, they are readily available and, if used correctly, are

highly effective for identifying patients for treatment

+ Patients with T2D might have specific features that warrant tailored appraisals to screening,

referral, and monitoring

So to conclude, we know that MASLD is a highly
variable and difficult to diagnose disease. We've been
using liver biopsy for a long time, particularly in
clinical trials, but now we are approaching the era of
treatment. And therefore we need biomarkers that
can be derived from blood and imaging. Nowadays,
the screening phase is already quite consolidated,
and we know that using a 2-step appraisal works with
the first step with simple panel biomarkers as a FIB-4
and followed by a second NIT. And while the
biomarker field is developing rapidly, we still require
some specific predefined context-of-use data in order
to apply that in a tailored manner. And while they are
imperfect, they are already available, and if used
correctly, they may be highly effective to identify
patients and start treatment and monitoring. And just
a word of caution regarding patients with type 2
diabetes who may have specific features that warrant
tailored approaches to screening and referral and
monitoring.

60.

Clinical Case Challenge:
Integrating MASLD/MASH

Therapy Into Practice

Michael Roden,

And with that, | hand it over to Prof Roden, who's
going to talk to us about the clinical cases. Thank you.
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61. Prof. Dr. Michael Roden, MD

So, dear colleagues, first of all, thank you very much
for coming here late in the afternoon, already
evening, after a very long day. So you are very brave
to stay here and even more, you now have heard very
specific, to a certain extent, very specific

hepatologists’ views on the problems that we have to

Managing MASLD/MASH

-obesity and
betes Thera Liver-Directed

Therapy correctly diagnose and case finding in the field on
MASLD/MASH. | know that we still have in the field of

diabetes, the steatotic liver disease is still not very
close to all of us. So | think we still have to learn a lot,
so | will try to repeat a little bit on a lower level in
order to help us guide in dealing with MASLD/MASH.
| just thought before the story that | shared a short
oral session yesterday with 8 presentations, and | had
9 different definitions of MASLD, MAFLD, MASH,
NASH, NAFLD. So | think we can still learn a lot about
this disease. But let's go to what is most important
here. We will be talking about management of
MASLD/MASH. And we will be sharing together,
discussing together 3 specific cases, which should
cover or illustrate the different problems of these
people, and also the different ways to treat people
with MASLD/MASH, particularly in the context of type
2 diabetes. What you see here is, and | think this is
very important, we do not focus here on steatosis,
which means the amount of fat in the liver. We focus
here on fibrosis. So all the case finding, which we
agreed upon with the different associations, is that
the amount of fat in the liver is a feature, is
something, which, of course, is relevant for driving
the disease, but it is not the characteristic which
defines the progression and the risk for
comorbidities. So this means, of course, even if we
have people that have a zero fibrosis, FO, it is very
important to manage the underlying disease, which in
the majority of the people is obesity or type 2
diabetes. Although there is a small group of lean
patients with MASH, which we will not directly attach,
but probably our hepatologists colleagues will be
willing to discuss this specific issue, because this is
actually a group which is very insulin-resistant and has
specific features. And then later on it is actually the
fibrosis and for this, and we heard that already, from
the speakers before, there is already the first
approved drug, which we soon, hopefully, also will
have available in Europe and in other areas of the
world.
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62. So why is the fibrosis so important? | think the general
reason why diabetologists didn't care about

stereotactic liver disease is that when you look at
epidemiology and you see mortality and the different
causes of mortality in people with diabetes, then it's
still the majority of people are dying from
cardiovascular complications, from stroke, from
chronic kidney disease, and the liver, per se, as the
cause of death is very rare still in our cohort compared
with the other causes. Although it is increasing, and it
will be increasing over the years. So, the important
point is that liver fibrosis is a major driver of
cardiovascular disease. And that is shown here on the
left side where you see the MACE, which is the
classical endpoint of cardiovascular outcome trials,
according to different degrees of histological
confirmed MASLD stages. The red line shows you the
reference population. | hope you can see it. And then
you see the next group in yellow, simple steatosis.
There is already an increased risk but it's moderate.
But with the increase of inflammation and fibrosis
and in particular cirrhosis, there is an excess of
cumulative events due to MACE, making the point
that fibrosis is a major driver of cardiovascular
disease. This study is not done specifically in people
with diabetes, but across all the different
histologically proven cases with MASLD. The middle
panel shows you a study that we published a few
years ago, based on the EMPA-REG OUTCOME trial,
which you probably all know, it's the large, the first
trial with the SGLT2 inhibitor showing significant
reduction of cardiovascular outcomes, mainly driven
by heart failure, but also kidney disease. And what we
did, we took the population independent of the
treatment of both groups and we calculated NITs for
fibrosis. And you see, the red bars are those with a
high risk of fibrosis in this group of people with
diabetes. And as you know, from this cohort with a
higher cardiovascular baseline risk, had a higher risk
for cardiovascular death, heart failure, cardiovascular
death and heart failure combined. But of course, not
for neuropathy, which we would not expect here. So
making the point that this is specifically relevant,
fibrosis of the liver is specifically relevant for people
with type 2 diabetes plus cardiovascular risk factors.
The panel on the right side shows that also, people
with type 2 diabetes continuously have a higher risk
for worsening of liver fibrosis. Here it's shown the
increase of F1, 1 fibrosis point over the course of
more than 10 years. Although this slide also shows
that probably the progression is similar compared
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with patients without diabetes, there are conflicting
data at the moment. Some papers show that also the
progression of disease is much faster in type 2, but
that's not totally clear. But at each level of the year,
throughout the course of disease, people with type 2
diabetes have a higher risk of progressing with liver
fibrosis. This is the main basis why we are interested
in sorting out and finding people with liver fibrosis.

63. And you have heard about the tests. The experts have
shown you their performance, their pros and cons.
What is for us interesting is what is the use of these
tests for diabetologists and general practitioners,
primary care physicians. May | ask you, who is a
o~ primary care physician in this audience? And thank
Povsaien g IR R you. And who is a diabetologist, endocrinologist? So
W:,;H,,V we have here more endocrinologists than primary
care physicians. These graphs show what you can
expect from using an NIT in your daily work. The test,
the NITs are designed in a way that you would like to
identify or clearly exclude a high grade or high stage
of fibrosis, which is F3/F4. And in primary care, you
have a very high probability of seeing patients that
have a low risk of fibrosis and because of the
enrichment of obesity in patients with diabetes in the
diabetes clinics, you will probably see much more
results in this indeterminate range, whereas those
with the high probability will be mostly seen in
hepatology clinics. Why is this so important? Because
we had actually at noon a session, something like an
interview, e-learning session with Amalia Gastaldelli,
and one of the general practitioners asked the
question, “Why should | do the FIB-4? | expect that |
wouldn't see anyone.” This is not the case if you do it
in all of those who require the test, because still you
would need a significant number or relevant number
of those with probably F2. So what we can expect that
we have tests that would hopefully exclude or rule in
the presence of high-grade, high-stage fibrosis.

NITs to Assess Liver Fibrosis

64. Okay. First case, it's Sefiora Torres, a Hispanic woman,
ase 1: Sefora Torres . L
55 years old, and she is referred to a specialist from

+ 55-year-old Hispanic woman referred by her PCP for assessment of her liver her prima ry care physician for the assessment of her
= Medical history: T2D for 15 years, dyslipidemia for 2 years . . .
* Farmily history: Mother had diabetes, and father had hypertension liver. The cause of the referral is unclear. Probably it
» Social history: . .
- Sheseroses coasionaly was her symptoms that she had some kind of right
. lainly sedentary jol
* Crnke 1 glaso of wine every oter night upper quadrant discomfort, which is something which
= Prior examination: BMI 25 kg/mZ, BP 130/80 mm Hg . . .
* Symptoms: Has some rght upper quadrant discomot all of us might have sometimes, and it's very

= Medications: Metformin 500 mg orally twice daily and fish il

uncharacteristic. But if the patient has these
problems, it could actually lead finally to a specialist
referral, which happened in this case. She had a long
track record of type 2 diabetes, dyslipidemia for 2
years, family history of diabetes and hypertension
with her father. The social history: she is exercising

NS s e b st PO semary e sk

Meena Bansal, MD, FAASLD
Juan M. Pericas, MD, PhD, MPH English Page 17 of 22
Prof. Dr. Michael Roden, MD



Entering a New Era in Metabolic Dysfunction-Associated Steatohepatitis: Examining the Clinical Implications

of Emerging Disease-Specific Therapies

Laboratory Values

ALT 99 UL

AST T2

Total bilirubin 13.7 pmolfL (0.8 mg/dL)
Albumin 40 g/l (4.0 g/idL)
Platelets 170,000/uL

LDOL 4.75 mmol/L (184 mg/dL)
HDL 0.93 mmol/L (36 mg/dL)
Triglyceride 271 mmoliL (240 mg/dL)
HbA, 47 5 mmol/mol (6.5%)

o e 57231k 3R, O 5450 g i Comt 10 DLt G e,

66. Case Finding Instead of Untargeted Screening:
EASL-EASD-EASO Clinical Practice Guidelines

only occasionally, mainly sedentary in her job, and
regularly, but not intensively using alcohol. The
examination revealed borderline normal weight to
slightly overweight, something like BMI 25 kg/m?,
blood pressure 130/80 mm Hg, and she is using
metformin 500 mg twice daily and a fish oil
preparation.

65. Case 1: Sefiora Torres (cont)

These are the lab results clearly showing increased
transaminases: ALT and AST both increased,
significantly increased, at least for a diabetologist,
probably not for a hepatologist, but for us it would be
just high; and the platelets are not very high. LDL
increased. HDL low. Triglycerides also high. And the
HbA:. with metformin perfectly controlled within
HbA1. of 6.5% or 47.5 mmol/mol if you use the Sl units
more frequently.

Age * AST
FIB-4= ——— « A score »3.25 predicts fbro
Platelets * N ALT « Cutoff of 2.0 for aged »65 years recommended

High Cuteff
(PPV)

Low Probability of

So what we need in this patient now is the NIT. And
this is now again showing you the most recent
European Guidelines by both the liver, the diabetes
and obesity associations. And what we are actually
asking for is the FIB-4 value. Although, and this has
been nicely shown before, it has its limitations,
unfortunately and particularly, in the type 2 diabetes
cohort. Still, it is a very nice initial test, at least in order
to sort out those, in many cases with a FIB-4 of less
than 1.3, where we can be more or less conservative
and just retest, or in the middle range between 1.3 to
2.6/2.7, where actually 2 ways are possible. And when
we did these guidelines, there was a lot of discussion.
Should we favor 1 pathway? We ended up being
democratic and not deciding, but the majority of us
actually tended to have a second test as soon as
possible in this cohort. And I'd rather belong to this
group A, but there is, of course, the alternative that
you also can see based on resources and access to
FibroScans or other tools that you can do, let's say,
close monitoring of these patients and intensify the
management of their comorbidities.

67. FIB-4 for Ruling Out Advanced (F3/4) Fibrosis

So, this is the way to calculate the FIB-4, probably one
of the few messages of all of our talks is the FIB-4. FIB-
4 is very important, easy to get if you can convince
your lab because they can just have it on the printout,
which depends on the age, the AST square root of the
ALT and the platelets. And most importantly here, we
should not only refer to these cutoffs 1.3 and 2.67,
but also the age is very important. So it is very
important that once your patients are older than 60
or 65 years, then the cutoff should not be 1.3 but
moved up to 2, which is very important because of the
subsequent test that you would like to do. So our
patient had an indeterminate FIB-4 of 2.34.
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68. And that is where we stand and that, actually based
on the guidelines, requires an additional test. And

vere (!3 5 nr FAST there are a number of different tests which maybe
 cm egom later on in the discussion we could refer to, but not to
" 3;9 105 confuse you here, | think the most easily accessible
arcitsorn e test is a transient elastography, ultrasound-based,
' most people use the FibroScan, which gives you a
result for the steatosis, the CAP value, which is 389
dB/m, and liver stiffness value of 10.5 kPa, which is
already showing an increased risk of fibrosis and
significant steatosis 2.

E v CRiMad
7 12%

Unknomwn

69. And this is now the open question. So we have a
patient with an indeterminate, not super high risk but

“ I Ihis persan a good candidate for eatment wih resmetrom i it were medium increased risk FIB-4 value. We have
aé?”é?:‘ increased risk based on elastography. And now, is

C. Unsure there a specific treatment that we could offer the

patient? Let's assume we have the resmetirom
already available here. And based on what you have
heard, is this person a good candidate for treatment
with resmetirom, if it were available? A is no, B is yes,
Cis unsure. And if you know, please scan the QR code.
So, your vote is B, 52%; 23% are unsure; and 23%, no.
So that's giving us at least a direction in the right way,
because the resmetirom is actually the one that we
would suggest to use for these patients.

70. Why? Because the alternatives are not directly acting
on the liver and the major problem of this person is
the liver. These are actually data from the MAESTRO-
NASH Trial that you have heard before. And most of
= the data of our patient here, the elastography value
m(;m“a;, of 12 kPa, our patient had a little bit more than 10 kPa.
poets Also | didn't address the ELF test. The CAP value was,
— | think 380 dB/m, and here it's 349 dB/m. The only
thing is the FIB-4 in this cohort was rather low.
Actually again showing that just having 1 single test is
not enough. So with the FIB-4 of 1.3, this would be
rather low for this cohort, and our patient had a
higher one. And this is the cohort of people that have
a high risk of F2 or F3 fibrosis. And this is within the
indication, as we have heard, of the resmetirom.

MAESTRO-NASH
" 11}

(N=888)
F2 328 (37)

580 (83)

71. ﬁ The next question, however, is, “Should we consider
adding any additional treatment at this time?” So this

= Should we consider adding any additional therapy at this time? now bringS the eXpertS here in the room to the ta ble
A GLP-1RA
B. Statin And A, GLP-1 receptor agonist; a statin, B; SGLT2
C. SGLT2 inhibitor
D. No inhibitor; or nothing. So here we have B, a statin,

definitely useful for hyperlipidemia perfectly well. A,
GLP-1 receptor agonist, second choice, can be
debated. If this is a very high-risk patient for
cardiovascular disease, which we have not shown
here, then it is an option, but it's not actually, we also
could argue that an SGLT2 inhibitor might be relevant
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if this patient, for example, has heart failure. But in
general, | can say we are on the right way here. Should
we consider anything else at this time?

YA Drug Treatment Recommendations: Let's think about it. So we now have in this patient
EASL-EASD-EASO Clinical Practice Guidelines . . . .
resmetirom according to the guidelines. We have a

— 2 wommemen || statin for the dyslipidemia. And for the diabetes, per

se, with an HbA;. of 6.5%, we actually do not need to
do anything more, unless this is a super high-risk
cardiovascular or kidney patient, then | would agree
with the 20% or 30% of you that we might also
consider a GLP-1 receptor agonist.

MABLE/ASH . o5, semealuioe,
il mprvesl ragitie, Guloguti)

NF2IFS Moeos ‘and coaganists GLP-1RA

(FOF3) teg, trzapatile] ea. semagiute,

SGLT2 Innibitore
{ey, ampeglizrn
iapngificzin) Statins

Crackindication for Hettamnin®
e ver vansplantaion

mASLD!

cimhosis (F4) Hee

” o s . oot e et
ase 2: Sefior Quixote
name for this place here. Mr. Quixote has high

i transaminases. He is rather young, 48 years old,
0) = B | ket ood esare e our e
NA T e A T i patient. Among the other data, there is also increased

P ——— cholesterol and LDL and triglycerides. Glucose
e (T (G R control—moderate—7.5%. He has medication with

WC=100 cm Medical history  T20: sleep apnea
BP=130/B0 MM HY  Sccialhistory  Denies aloohol use and smoking

metformin, spironolactone, and something for his B-
mimetic asthma. He denies alcohol use and smoking.

A i i Bl g - sy Bl i B ey HEg e

VZBN Fibrosis Risk Stratification and Comorbidity So in this case, we just move on to the FIB-4, 1.4,
Assessment . . . . . .
indeterminate like in the previous patient, but much

e more on the lower side. And the elastography gives us

* Diabetes and obesity
mn;umal + HbA;; needs better control . . .
W ,Dys,ipidemia e a value of 8 kPa, which is still on the low range, where
S AS—

Low Probablity of F4. Incetermins + ASCVD Risk Score=8.4%-9.9%

= 3 .Hy.:jl:ns:i;:as,z Biabetes=11% we sa?y below 8 or 8 kPa is still low risk of ﬁb‘rosis, and

(] lﬂ::::onn:.mmm. | don't addr.ess the other tests herej. The patient has a

o FasT=0 - Evaluation for CPAP number of issues to be solved, which is of course the
B pa AR HbA,; the dyslipidemia—he has a moderate to high

AU A1 A S, EPAP, SR B SN WA i

cardiovascular risk. Hypertension can be seen as more
or less well controlled. The sleep apnea also might
need further evaluation for intensive treatment.

75. ﬁ Question is here. So we have a patient that has a
number of endocrine conditions, but also a liver

= Should we consider adding any additional therapy at this time? disease Wlth an indeterminate FIB-4 in the moderate
A. GLP-1RA . . . .
& Statin range of fibrosis risk. So should we consider on top of
C. GLP-1RA + statin . .
D. SGLIZ inhibilor his metformin treatment, any other treatment? Also
E. SGLT2 inhibitor + statin . . . .
F. Resmesirom (i available) taking into account that he has fatty liver disease. And

this is, as you can see, A, GLP-1 receptor; statin;
combination; SGLT2; combination with statin; or
resmetirom, which is important, if it's available. So we
have here A, very good choice; F, resmetirom, not the
perfect choice here; and C, the perfect choice this
patient needs. He has obesity. He has dyslipidemia.
He has a high cardiovascular risk. He needs to reduce
body weight and have a drug that is active in this
direction, which is a GLP-1 receptor agonist. And he
needs the statin also for the cardiovascular
complications. And the GLP-1 receptor agonist might
have additional value. Why not resmetirom? At the
moment, the data for resmetirom are for fibrosis, F2,
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F3, and not for a patient that most likely has an F1
fibrosis, maybe an early F2 fibrosis. And of course,
those of you voting for F are probably in the future,
the right ones, we do not know, but at the moment, it
is a patient that rather needs intensifying of the
metabolic control. So should we consider any
additional treatment here?

VLA Drug Treatment Recommendations: | think we discussed that. GLP-1 receptor agonist, a
EASL-EASD-EASO Clinical Practice Guidelines . . .
statin, and resmetirom—not the perfect drug for this

] kind of patient. There might be something to
consider, | didn't mention it, but maybe you read it,
this patient had spironolactone also, so it could be
that he has early signs of heart failure, maybe heart
failure with preserved ejection fraction. So this
patient could additionally maybe have a benefit from
an SGLT2 inhibitor, but this needs a workup, probably
by a cardiologist.

Dysiipidemia avesiy

MASLO/MASH

mASLDY
MASH with

cimmosts (F4) e

77. Why is a GLP-1 receptor agonist good under these
conditions? Because we have already heard about

RCT, N=320, 72 weeks RCT, N=67, 48 weeks

B 26 ki, 62% 20, HoA T, 50w F2 B s ke 7o o, kon 12, anrs | tHIS study, I'll just briefly review. We have evidence
R : s menen 2o that at least the inflammatory part of fatty liver
disease is improved with semaglutide in a phase 2
study, although there is no significant effect if you
o= e e e statistically compare all the dose groups with regard
Flbres mprevementi e " Fibeasi improvermant: No to fibrosis. A large trial is ongoing, we don't have the
T results yet. On the right side, something to mention,
you do not need to reduce the dose or change it if this
patient has a fibrosis, because they have done a study
in F4 fibrosis and there were no effects on measured
fibrosis, but it was more or less well tolerated, and
liver fat at least was reduced. Again, it's not the drug
for treating cirrhosis, but if you use it in people with
obesity, then it could probably continue to be used.

® e casem' o one ot e doetos
ase 3: Sefior Dali
Hispanic man. Long history of type 2 diabetes,

# 63-year-old Hispanic man with history of diabetes for 20 years, dyslipidemia, cardiovascular disease. Presents with
dyslipidemia, and CAD . . .
« He presents for elevated FIB-4 that was calculated by his PCP markedly increased FIB-4, which is easy to see here
« AST 54 IU/IL . . .
- ALT47 10IL from the low platelets. The FIB-4 is 3.7, very high risk
* Platelets 134 k/pL N . . . . . . . .
e for fibrosis. FibroScan indicates high risk for cirrhosis
FIB-4 = 3.70 (risk for cirrhosis >3.48) o . .
FibroScan LSM 22 kPa (risk for cirthosis >20) and ultrasound already shows a clinically progressing

Ultrasound with splenomegaly (14 cm)

cirrhotic disease.

79. _ So this is now the question: Do we have a good drug
for this patient? Is he a candidate for resmetirom? No.

= |s this person a good candidate for resmetirom if available? Yes. Or are you not sure. Congratulaﬁons to 50% Of
A. No
B Yes you. This is not the right patient because it's an F4

C. Unsure

fibrosis, it is a cirrhosis, and there is no indication to
use resmetirom, again, at the moment, based on the
current data and the approval of the drug. It might
change in the future, we do not know. Maybe some
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of you are already living in the future, but for the
moment, not to be used in cirrhosis.

80.

Proposed Algorithm for Patient Selection Using NITs
for Liver-Directed Therapy

[
Treat
VCTE =10-15 kPa OR
MRE 2334.2 kPa OR
ELF score 8.2-10.4 OR
FAST, MAST, MEFIB
AND

platelets 2140 k/uL AND
no evidence of PHTN

Consider Treatment
VCTE 15.1-19.9 kPa OR
MRE 4.3-4.9 kPa OR
ELF score 10.5-11.3OR
FAST, MAST, MEFIB
AND

platelets 2140 kisL AND
no evidence of PHTN

81.

So, thereis an algorithm, | think I don't want to go into
detail because that actually just came out, is an expert
opinion how you should select people using NITs for
liver-directed treatment, which in other terms is
treatment for resmetirom. You can take the picture
here. You can read it. It is something for the moment,
which most likely is more of interest to the
hepatologists because they have all the different tests
available, and they also can clearly interpret these
tests. But be aware that there is already a way to
select the people according to tests, NITs, without
histology for giving resmetirom.

Shared Decision-making for Long-term
Disease Management

The SHARE Approach: 5 Essential Steps of Shared Decision-making
o---u-EEEK your patient's participation.
emELP your patient explore & compare treatment options.
er m SSESS  vour pafient's values & preferences.

o. m EACH a decision with your patient.
e""‘EVALUATE your patient's decision

Sy o Hesthezes 3202 Rese . o a0 3538 et sonsliramnahoes decsonindesin icprosadfor s 3w pupssescnh

82.

Of course, at the end it's all about shared decision-
making. As you know, it needs the patient, it needs
your expertise, it needs the interaction with the
patient, and at the end, you need to decide together
with the patient particularly, when using novel drugs,
and obviously | do not need to tell this to you.

Take-Home Messages

INDIVIDUALIZED
TREATMENT

CASE-FINDING

Consider drugs
with indirect and
direct sffacts

At-Risk Population

Numerous agents
in the pipeline

Take-home messages from my side: Try to find the
case; use the FIB-4; if you have access to elastography,
use it for staging and making the next level of
decision; be in very good contact with the
hepatologist in order to together come to an
individualized treatment of your patients. Thank you
very much for your attention.

Juan M. Pericas, MD, PhD, MPH
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