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MASLD: epatopatia dismetabolica

Former nomenclature New nomenclature
MASLD
Metabolic dysfunction-associated steatotic
liver disease
The term NAFLD MASLD is defined
posed challenges: by presence of:

Does not identify the multi-system
impact of the disease

E‘ﬂ Does not accurately reflect the W + % E?]ﬂ

5@ disease aetiology
(i.e., non-alcoholic)

m Potentially stigmatising language

Hepatic 21 cardiometabolic
steatosis risk factor*

MASH

Metabolic dysfunction-associated
steatohepatitis

NASH

Non-alcoholic steatohepatitis

Rinella ME et al; NAFLD Nomenclature consensus group. A multi-society Delphi consensus statement on new fatty liver disease nomenclature. J Hepatol. 2023 & Hepatology 2023



*Cardiometabolic criteria

[

L]

At least 1 out of 5:

Adult Criteria

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

Fasting serum glucose = 5.6 mmol/L [100 mg/dL] OR
2-hour post-load glucose levels = 7.8 mmol/L

[2140 mg/dL] OR HbA1c = 5.7% [39 mmol/L] OR
type 2 diabetes OR treatment for type 2 diabetes

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

Plasma triglycerides = 1.70 mmol/L [150 mg/dL] OR
lipid lowering treatment

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

At least 1 out of 5:

L
[

Pediatric Criteria

BMI = 85" percentile for age/sex [BMI z score = +1]

OR WC > 95" percentile OR ethnicity adjusted equivalent

Fasting serum glucose =2 5.6 mmol/L [2 100 mg/dL]
OR serum glucose = 11.1 mmol/L [z 200 mg/dL] OR
2-hour post-load glucose levels = 7.8 mmol

[140 mg/dL] OR HbA1c =2 5.7% [39 mmol/L] OR
already diagnosed/treated type 2 diabetes OR
treatment for type 2 diabetes

Blood pressure age < 13y, BP = 95th percentile OR
2 130/80 mmHg (whichever is lower); age = 13y,
130/85 mmHg OR specific antihypertensive drug
treatment

Plasma triglycerides < 10y, = 1.15 mmol/L
[= 100 mg/dL]; age = 10y, = 1.70 mmol/L
[2 150 mg/dL] OR lipid lowering treatment

Plasma HDL-cholesterol = 1.0 mmol/L [= 40 mg/dL]
OR lipid lowering treatment




Decision Support Tool

Steatotic Liver Disease
(Hepatic steatosis identified by imaging or biopsy)

Does the patient meet any of
the cardiometabolic criteria?*

No Yes No Yes

h 4 h 4 h 4

Metabolic Dysfunction Other specific
Associated Steatotic MetALD or other i . aetiology SLD
Liver Disease combination aetiology Cryptogenic SLD (e.g. ALD, DILI,

(MASLD)

Monogenic diseases)




AASLD clinical practice algorithm 2023

Clinical Suspicion for MASLD

Goal: Exclude advanced fibrosis in low-prevalence populations Goal: Identify/manage patients with ‘at risk’ MASH or cirrhosis
Primary risk assessment, e.g., FIB-4 * Review/perform primary/secondary risk assessment
* Consider additional stratification with MRE cTl

No PCP follow-up
or reassess
o Persistent >
IIzlltlesazsess loeirlozcllcallvz'f | T ALT and AST Consider liver blopsy Suspect cirrhosis
-4 every 1-2 years | Risk Level VCTE or ELF I *  Indeterminate NIT (clinical, imaging
T2D/preT2D or = e Diagnostic uncertainty or ELF >11.3)
factors” - ot 5
comedial g2 77-98 i
High >12 >9.8
Reassess * Reassess annually Cirrhosis-based
All patients: [U25e el management
years pharmacotherapy

e Cardiometabolic risk reduction & preferential use of meds with
potential MASLD benefit
* Ongoing assessment of alcohol intake & Lifestyle management

AASLD, American Association for the Study of Liver Disease; Rinella ME et al. Hepatology 2023



Treatment: diet and lifestyle changes

Patients achieving: 1 Vilar-Gomez E, et al. Gastroenterology.
2015;149:367-78.

2 Promrat K, et al. Hepatology.
2010;51:121-9

3 Harrison SA, et al. Hepatology.
2009;49:80-6.

4 Wong VW, et al. ] Hepatol.
2013;59:536-42

Weight Loss >10%*

(45%)

Weight Loss 27%* NASH Resolution
(64-90%)°

Weight Loss 25%* Ballooning / inflammation 30% in 1 year?!

(41-100%)"

18% in 1 year?

Fibrosis <10% in 1 year?

Weight Loss >3%14 Steatosis *Depending on degree of weight loss
(35-100%)"

Slide courtesy of S. Harrison



Components of a lifestyle approach to MASLD

Fructose intake
« Avoid fructose-containing
food and drink

Energy restriction
« Calorie restriction (500/day)
+ Long-term maintenance approach

Daily alcohol intake

Coffee consumption . «  Strictly below 30 g men
« No liver-related limitations Comprehensive and 20 g women

lifestyle approach

Macronutrient composition Physical activity
* Low-to-moderate fat « 150-200 min/week moderate intensity
« Moderate-to-high carbohydrate in 3-5 sessions
« Low-carbohydrate ketogenic diets « Resistance training to promote
or high protein musculoskeletal fitness and improve

metabolic factors

EASL-EASD-EASO CPG NAFLD. J Hepatol 2016;64:1388-402



Obesity is a complex and mullifactorial disease

? @, Energy intake Energy expenditure

Hedonic input Environment

Inactive lifestyle,
smoking cessation,

Increased palatability .
psychosocial factors

or pleasure

Adipose tissue Pancreas Gut Genetics Medications

1. Badman, Flier. Science 2005;307:1909-14; 2. US Department of Health and Human Services, 1998. NIH Publication No. 98-4083



Gut microbiome influences insuline-resistance

Decreased satiety

Increased (LPS)
inflammation

Increased SCFA
(lipogenesis)

Decreased PYY, GLP-1

. Decreased fatty acid
Obese gut oxidation, FIAF, AMPK
microbiota

Decreased butyrate
production

& ¥

w N BE Y

Brain

Adipose
tissue

Liver

Epithelium

Muscle

Large
intestine

Increased satiety

Decreased (LPS)
inflammation

Decreased SCFA
(lipogenesis)

Increased PYY, GLP-1

Increased fatty acid
oxidation, FIAF, AMPK

Increased butyrate
production

AMPK, adenosine monophosphate-activated protein kinase; FIAF, fasting-induced adipocyte factor; GLP-1, glucagon-like peptide-1; LPS, lipopolysaccharide;PYY, peptide YY; SCFA, short-chain fatty acid

Lean gut
microbiota



Time to satiation is delayed in overweight subjects

p=0.0001
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Delgado-Aros et al. Gastroenterology. 2004;126:432-40



Appelite centre activation is increased in obesity

Individuals with obesity showed increased brain responses to food pictures in appetite-
and reward-related brain regions (insula and amygdala) versus controls

B ndividuais with abesity

Irdividuals with nommal welght

1.5 1.5 - 0.8 1
1.0 1.0 - -

3 M | n 0.8
S 0.5 3 0.5 1 B

£ E En,q.
'E u.u Enll D.u' :

Jdos | o -0.5 1 02

I. - 1
-1.0 - -1.0 0.0 -

Z is the MNI space Z coordinate of the axial slice and X is the Montreal Neurological Institute space X coordinate of the sagittal slice. The color scale reflects the T value of the functional activity. Results are presented
at a threshold of p<0.05, family-wise error corrected on the basis of cluster extent. In the graphs on the right, the BOLD signal intensity (effect size) for each group is plotted (arbitrary units), mean and SEM

van Bloemendaal et al. Diabetes. 2014;63:4186-96



« Shows compassion and empathy

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\ B ® %o QNAN!
\

Exercise
* Builds patient-provider trust - 30-60 min of moderate to vigorous activity
most days
PR oS
*
*
. Go) ) ¥
ASSESS THEIR STORY : L A
Psychological Medications Bariatric
» Goals that matter to the patient - Cognitive approach - For weight loss surgery
+ Obesity classification to behaviour change and to help - Surgeon—patient
(BMI and waist circumference) - Manage sleep, maintain weight discussion
+ Disease severity time and stress loss

(Edmonton Obesity Staging System) - Psychotherapy if

appropriate

4M
Treating the root
causes of weight gain AGREE ON GOALS V¥
is the foundation of :
. Collaborate on a personalized,
obesity management : :
sustainable action plan
Focus on s

patient-centred .

health outcomes Social milieu '«
O ‘ ASSIST WITH DRIVERS
\ AND BARRIERS

versus
weight loss alone

CMAJ 2020 August 4;192:E875-91. doi: 10.1503/cmaj.191707



First approval

A Phase 3, Randomized, Controlled Trial of
Resmetirom in NASH with Liver Fibrosis

Authors: Stephen A. Harrison, M.D., Pierre Bedossa, M.D., Ph.D., Cynthia D. Guy, M.D., |Jtrn M. Schattenberg, M.D. @,

Rohit Loomba, M.D., M.H.Sc., Rebecca Taub, M.D. @, Dominic Labriola, Ph.D., 22 , for the MAESTRO-NASH
Investigators” Author Info & Affiliations

Published February 7, 2024 | N Engl ] Med 2024;390:497-509 | DOI: 10.1056/NE)M0a2309000 | VOL. 390 NO. 6




R e LT

Mechanism of action

fr i

Sradrigal 2o

Systemic
Molecular Actions of Thyroid
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Primary results from MAESTRO-NASH: a pivotal phase 3 52-week

serial liver biopsy study in 966 patients with NASH and fibrosis

Patients with NASH and liver fibrosis*
N=966%

MAESTRO-NASH (NCT03900429) is an
ongoing 54-month, phase 3, registrational
double-blind, placebo-controlled clinical trial

Resmetirom 100 mg

1

v

AIM: To analyze the Week 52 primary o A —— -
. . rimary analyslis: S were analyze Yy (w0 centra

endpoints of the MAESTRO-NASH trial pathologists using glass slides
* The primary analysis results were l

combined using a statistical algorithm to Week 52 primary endpoints:

; * Resolution of NASH* with no worsening of fibrosis, or

generate a Smgle treatment effect « 21 stage reduction in fibrosis with no worsening of NAS
*  The mITT population excluded 11 i

patients with LBs after Week 60 due to l

COVID site issues Key secondary endpoint:

* 9% reduction in LDL-C at Week 24

“Eligibility criteria: presence of >3 metabolic risk factors, FibroScan VCTE 28.5 kPa, baseline MRI-PDFF 28% and biopsy-proven NASH
with fibrosis stage 1B, 2, or 3 and NAS 24 with at least 1 in each NAS component; TEnrolled at ~200 centers; *Ballooning O,
inflammation 0,1 with 22-pt reduction in NAS; Tif readers disagreed on the response for either primary endpoint, a supportive consensus read
using digitized images was conducted.

Harrison S, et al. EASL 2023; GS-001



Primary results from MAESTRO-NASH: 52-week

serial liver biopsy study in 966 patients

A NASH Resolution with Mo Worsening of Fibrosis

100
Fr<0.001 F<0.001
F4

04

23
204
154
Q.7
0

Percentage of Patients
wo o
1 1
&
L=l

Placebo Resmetirom, Resmetirom,
[M=318) B0 mg 100 mg

B Fibrosis Improvement by =1 Stage with No Worsening
of NAFLD Activity Score

100-
L P<0.001 P<0.001
,’a/
30-
% 24.2 —
B 25- .
o
5 90-
_% 15 14.2
g
2 10-
5_
0 " "
Placebo Resmetirom, Resmetirom,
(N=318) 80 mg 100 mg
(N=316) (N=321)

C Percent Change in LDL Cholesterol Level at Week 24
5_
g P<0.001 P<0.001
T 0.1 -136 -16.3
SN O .
E
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m
G
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s
7]
o _154
=
i
=
=20 - "
Placebo Resmetirom, Resmetirom,
(N=321) 30 mg 100 mg
(N=322) (N=323)

Harrison et al, NEJM 2024



Safety and tolerability of resmetirom

Primary endpoint: incidence of tfreatment-emergent adverse events (TEAES)

Dataare n(%)

Resmetirom 100mg OL Resmetirom 100mg DB Resmetirom 80 mg DB Placebo DB
(n=171) (n=324) (n=327) (n=318)
>1 TEAES 148 (86.5) 279 (86.1) 289 (88.4) 260 (81.8)
Grade 1 (mild) 51(29.8) 99 (30.6) 99 (30.3) 90 (28.3)
Grade 2 (moderate) 85 (49.7) 151(46.6) 165 (50.5) 141(44.3)
>Grade 3 (severe) 12(7.0) 29(9.0) 25 (7.6) 29(9.)
21drug-related TEAEs 63 (36.8) 19 (36.7) 114 (34.9) 77(24.2)
21serious TEAEs 7(4.1) 24 (74) 19(5.8) 20(6.3)
=1drug-related serious TEAEs 0 0 0 1(0.3)
TEAEs leading to study discontinuation 2(1.2) 10(3.1) 8(2.4) 4(1.3)
Gl-related TEAEs leading to study 0 6(1.9) 5(1.5) 2(0.6)
discontinuation
Liver enzymes 23x ULN (ALT or AST) 1(0.5) 1(0.3) 2(0.6) 6(1.9)

Resmetirom was well tolerated

TEAEs in excess of placebo included diarrhea and nausea at the initiation of tfreatment

Harrison et al, Nat Med 2023



But, | only eat e
\ \
vegetables... = A

Thank for your attention!
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