MAFLD:
una nuova frontiera

terapeutica per
| GLP-1 RA?

University of Rome “Tor Vergata” Center for Atherosclerosis
Department of Systems Medicine “Tor Vergata University Hospital”

Massimo Federici, M.D.
Professor in Internal Medicine TV

Aeienda Ozpedalizra Universitada

UNIVERSITA' degli STUDI di ROMA POLICLINICO TOR “ERGATA

TOR VERGATA




Agenda

o A

Definizione ed epidemiologia di MASLD nel paziente T2D
Screening e Diagnosi della MASLD nel T2D: certezze ed incertezze

Ruolo della MASLD nel T2D: outcome epatici e outcome cardiovascolari

Terapia della MASLD nel T2D: ruolo di GLP-1RA



MASLD Diagnostic Criteria and Key Hepatic and Extrahepatic Clinical Outcomes.

Diagnostic criteria for adult MASLD — hepatic steatosis
plus =1 trait of metabolic syndrome in the absence
of dary causes of i

Traits of metabolic syndrome:
- BMI =25 (=23 in Asian persons), waist circumference =94 cm
in men (=90 cm in Asian men) and =80 cm in women

« Fasting glucose level =5.6 mmol per liter, glycated
hemoglobin level =239 mmol per liter, established type 2
diabetes, or treatment with medication

- Blood pressure =130/85 mm Hg or medication for hypertension

- Plasma triglyceride level =1.70 mmol per liter or
triglyceride-lowering medication

« Plasma HDL cholesterol <1.0 mmol per liter for men and
<1.3 mmol per liter for women or cholesterol-lowering medication

MASLD
= 1

MASH

s |7
steatosis |

N

Approximate increase in the risk of new-onset
adverse clinical outcomes
Type 2 diabetes (if no type 2 diabetes at baseline) — 2.2x
Fatal or nonfatal cardiovascular disease — 1.5x
Heart failure — 1.5x

Atrial fibrillation — 1.2x
CKD (stage =3) — 1.5x

Extrahepatic cancers — 1.5x

Cirrhosis or HCC — 2-10x

.

N
Hepatic and extrahepatic adverse clinical outcomes

-

'\\‘;:;Tyipre 2 diabetes

N

Cardiovascular disease,
heart failure, and certain
arrhythmias (atrial fibrillation)

]\’ -I"I ! 1‘ ! (stage =3)

Chronic kidney disease

Cer‘ta‘m extrahepatic cancers
\(e.g., colorectal cancer)
1 y

Cirrhosis or HCC

A Time to Cirrhosis or Hepatic Decompensation

30-35yrs

19-20 yrs

Fibrosis stage Fibrosis stage
FO or F1 F2

5-6yrs

Fibrosis stage
F3

B Development and Progression of MASLD

Fructose
Saturated and trans fats
Alcohol intake

Increased adiposity
Insulin resistance
Type 2 diabetes

Drugs and toxins Primary hypothyroidism

Genetic background,
ethnic group
Common genetic variants
(e.g., in PNPLA3 and TMGSF2)
Rare genetic variants
(e.g., in APOB)
Viruses (e.g., HCV)
Epigenetic factors and
gut microbiome

Female sex
and estrogens
(protective)

2-18% per yr

B e

1-10% per yr

el

1-10% per yr l

0.01-0.2% per yr

0.5-2.5% per yrl

65-85% of persons
at high risk

10-30% of persons
with MASLD

s

" ADVANCED
FIBROSIS

10% per yr

HEPATIC
DECOMPENSATION

The prevalence of diabetes among
those with NAFLD and NASH has been
estimated to be 22.51 % and 43.63 %,
respectively.

A recent global review suggested that
the prevalence of T2D could be as high
as 67 %- 70 % found in West Asia,
Europe, and the United States.

If one assesses the prevalence of
NAFLD among those with T2D, the
rates are quite high. In this context, a
meta-analysis estimated the prevalence
of NAFLD among those with T2D to be
about 55% while the prevalence for
NASH was estimated at 37% and the
prevalence of advanced fibrosis was
17%. Europe was noted to have the
highest prevalence of NAFLD in those
with T2D at a prevalence rate of 68.0
%.

Diabetes Res Clin Pract. 2024
Apr:210:111648.

argher G et al. N Engl J Med2025;393:683-698



Metabolic dysfunction-associated steatotic liver disease:
heterogeneous pathomechanisms

Cause-specific mortality
(rate per 100 person-years)

7] MASLD MASLD MASLD
Liver-specific | —e—i 1.75 (95% Cl 0-58-2-91) with stronger hepatic genetic component with stronger metaholic component related to with stronger metaholic component related to
hepatic de novo lipogenesis adipose tissue dysfunction
Extrahepatic —— 421 (95% C11-94-6-48)
cancer-specific ’ 5% 11:34-6-
Cardiac-specific —0— 5-54(95% Cl 2-72-8-35)
T T 1 %

0 4 6 10

Mortality rate Genetics High glucose intake, high Lm‘ ; Lipodystrophy, visceral
PNPLA3 oy fructose intake, diabetes (ie, adiposity, adipose tissue
TMESF2 Adiposity . ; ; Sl :

hyperinsulinaemia and dysfunction (ie, insulin

MBOAT7 hyperglycaemia) resistance, increased lipolysis
GCKR and inflammation, and
H5D17B13 dysregulated adipokines)

Unhealthy lifestyle (ie, increased glucose, fructose, saturated fat, and positive energy balance) and ageing (decreased sex hormones)

Insulin resistance -orT Insulin resistance T Insulin resistance Jir
Adiposity - Adiposity T Adiposity 1)
Dyslipidaemia l Dyslipidaemia 11 Dyslipidaemia T
Type 2 diabetes ) Type 2 diabetes T Type 2 diabetes i)
Cardiovascular disease -or* Cardiovascular disease 11 Cardiovascular disease M
MASH TorT?T MASH T MASH i
Fibrosis Tort? Fibrosis ) Fibrosis il



Liver histology and cardiovascular outcomes across data-driven clusters

MASH (%)
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ABQOS cohort (n=1,389)

B Cardiometabolic (n = 158)
Liver specific (n = 99)
Controls (n =1,132)

Nat Med. 2024 Dec;30(12):3624-3633.

b

Cumulative incidence

Cardiovascular disease

LS versus control P=0.16
CM versus control P < 0.001
20% 1 CMversus LS P <0.001
(Pairwise log-rank)

15% -

10% -

5%

0%

0 2 4 6 8 10 12 14

Time (years)

— Cardiometabolic cluster (3,999)
Adjusted HR: 1.80 (1.68-1.93), P < 0.001
Nonadjusted HR: 2.31 (2.16-2.47), P < 0.001
Liver-specific cluster (N = 4,137)
Adjusted HR: 1.18 (1.07-1.31), P= 0.054
Nonadjusted HR: 0.91(0.82-1.00), P < 0.001

Control cluster (187,603)
(reference)

This study unveiled the existence of
at least two distinct types of at-risk
MASLD, displaying a similar liver
phenotype at baseline, but different
biological mechanisms and specific
outcomes, ultimately resulting in
distinct clinical trajectories, with
regard to cardiovascular disease and
diabetes. Therefore, it is reasonable
to state that the search for drug
treatment should reflect and
selectively target these different
biological pathways. Future
prospective studies are needed to
assess the clinical value of these two
MASLD types for guiding prevention
and treatment.



Different clinical trajectories in systemic MASLD and liver-specific MASLD

Systemic MASLD

Atherosclerosis

Increased lipoprotein
secretion

Heart failure

: Hypertension
Diabetes
p- = ‘
®

Kidney failure

Liver-specific MASLD

Hepatic lipoprotein
retention

No atherosclerosis

Diabetes

Systemic MASLD is characterized by increased hepatic lipoprotein secretion and is associated with higher risks of
cardiovascular disease, kidney failure and T2D. Liver-specific MASLD is associated with modestly increased risk of T2D
and rapid progression of liver disease due to hepatic lipoprotein retention, which, in turn, protects against CVD.

Nat Metab 2025 Oct 17. doi: 10.1038/s42255-025-01394-8



Liver Fibrosis, but No Other Histologic Features, Is Associated
With Long-term Outcomes of Patients With NAFLD
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Gastroenterology 2015;149:389-397



Heritability of Hepatic Fibrosis and Steatosis
Based on a Prospective Twin Study

Heritability of hepatic steatosis Heritability of hepatic fibrosis

Monozygotic twin-pair correlation Dizygotic twin-pair correlation

Monozygotic twin-pair correlation Dizygotic twin-pair correlation
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Twin 1 liver fat (%) Twin 1 liver fat (%) Twin 1 liver fibrosis (Kpa) Twin 1 liver fibrosis (Kpa)
(MRI-PDFF) (MRI-PDFF) (MRE) (MRE)
Heritability estimate of hepatic steatosis (as assessed by MRI-PDFF) was 0.52 Heritability estimate of hepatic fibrosis (as assessed by MRE) was 0.5
(95% confidence interval (Cl): 0.31-0.73, P < 1.1x10") (95% confidence interval (Cl): 0.31-0.73, P < 1.1x10"

Gastroenterology Volume 149, Issue 7, December 2015, Pages 1784-1793



Heritability of Hepatic Fibrosis and Steatosis

0.01-0.2% per year*

| !

Healthy liver Steatosis Steato-hepatitis Cirrhosis Hepatocellular
carcinoma
5% 7-35% 1-10%
. . . 0.5-2.5%
per year per year per year oer year*
€= L €= —
2-18% 5-10% 1-10%
per year* per year* per year*
Germline Germline Germline Somatic Germline  Somatic

Common Rare Common Rare Common GPAM TERT TERT

PNPLA3  APOB HSD17B13  ATG7 SERPINAT FOXO1 TP33

TM6SF2  MTTP ATG7 HFE SLC17A2/HFE  CIDEB CTNNBT

MBOAT7 CIDEB APOH AXIN1

g;ﬁ TRIB1 RAS
HKDC1 ARIDTA

f;oR? ADH1B ARID2
RASIP1/MAMSTR KMT2C
SH2B3 MAPK
ABHD12 AKT
COBLL1 mTOR
ICE2 MET

TORI1B

Nat Metab 2025 Oct 17. doi: 10.1038/s42255-025-01394-8



Diagnostic algorithm for risk stratification and the
prevention of cirrhosis in individuals with MASLD

Lower risk of
future cirrhosis
Groups with the highest risk of
future cirrhosis

Managed by primary care
(and interprofessional team)

¢ Repeat FIB-4 every1-2 years
Optimize lifestyle and treatment

of comorbidities
No
No
Type 2 diabetes
Is FIB-4 ) Is LSM
: =8.0 kPa*?
Prediabetes Rule out =21.3?
secondary
causes of
steatosis Yes
i or ™ ALT
_ Obesity Yes
with 21 CV factors
v
If FIB-4 Managed by liver specialist
Higher risk of >2.67 (and interprofessional team)
—} futore cirthosis |77 }

e Additional imaging and biomarker
risk stratification
June 2025; 48 (7): 1057-1082

Treatment + long-term follow-up
Kenneth Cusi, et al; Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD) in People With Diabetes: The Need for Screening and Early Intervention. A Consensus Report of the American Diabetes Association. Diabetes Care 20




Lifestyle management algorithm for MASLD

Weight loss goals Recommendations to all MASLD Implementation
— rL \ N
» Diet quality Physical activity
w
MASLD E 25% ft_:r steatosis * Mediterranean diet Tailored to the indi‘\fidual‘s Multidisciplinary care
Wlth = reduction . M|n|m|5|ng processed preference and ablllly Lifestyle evaluation during
overweight > 2 meat, ultra-processed >150 min/week of healthcare visits
i - Q, .
/obesity 2 .§ i d1f0bé fo.r M;’;SI:{ foods and sugar- moderate- or 75 min/week Affordable structured
€2 and Hibrosis reduction sweetened beverages of vigorous-intensity lifestyle interventions
a hysical activit - .
— ?,-; (—c; Consider incretin- * Increasing unprocessed/ P .y. " g . Individualised plan
—_— 89 based weight loss minimally processed foods Minimising sedentary time depending on the
= TE; druas Other Iif le habits patient's preferences and
2o 9 I economic constraints
MA'_SLD 2c = Smoking: avoidance )
with S Consider bariatric T « Behavioural therapy
lass Il or Il = T e * Alcohol: discouraged or
c 5 2 procedures i ,
obesity » & avoidance in advanced
88 fibrosis or cirrhosis
O ] \ AN J
== - ~
% MASH cirrhosis
E » Lifestyle adapted to the severity of liver disease and
3 nutritional status
MA?’LD 2 » Sarcopenia or decompensated cirrhosis: high-protein diet
L | il = 3-5% weight reduction and late-evening snack
nor‘ms » Compensated cirrhosis with obesity: moderate weight
weight t reduction plus high-protein intake and physical activity
( Prevention of MASLD and HCC ( Long-term goals:
* Preventing obesity Quality of life and survival
* Healthy diet Cardiometabolic benefits
: ’F:eg}:illar phym;al aCt"[';'tyl ol Prevention of cirrhosis, HCC, T2D, cardiovascular disease
+ Avoiding smoking and alcoho

EASL-EASD-EASO Clinical Practice Guidelines on the management of metabolic dysfunction-associated steatotic liver disease (MASLD)
Journal of Hepatology, September 2024. vol. 81 / 492-542



Treatment recommendations beyond lifestyle modification in MASLD/MASH

(

MASLD/
MASH
without cirrhosis
(FO-F3)

MASLD/
MASH with
compensated
cirrhosis (F4)

v

MASH-targeted

If locally approved:
resmetirom
in F2/F3 fibrosis

Check indication for
liver transplantation
in case of
decompensation or
HCC

Preferred pharmacological options for treating comorbidities

~

v

T2D

i GLP1RA ;|

(e.g. semaglutide,
liraglutide, dulaglutide)
and coagonists
(e.g. tirzepatide)

SGLT2 inhibitors
(e.g. empagliflozin,
dapagliflozin)

Metformin*

Insulin
(in case of
decompensated

cirrhosis)
A /

Dyslipidaemia

Obesity

Statins

GLP1RA
(e.g. semaglutide,
liraglutide) and
coagonists
(e.g. tirzepatide)

Bariatric
interventions
(special caution in
case of compensated
cirrhosis)

*if glomerular filtration rate >30 ml/min

In the absence of a formal demonstration of histological improvement in large, well conducted, phase lll trials, glucagon-like peptide 1
receptor agonists (GLP1RA) cannot currently be recommended as MASH-targeted therapies (LoE 5, strong recommendation).

GLP1RAs are safe to use in MASH (including compensated cirrhosis) and should be used for their respective indications, namely type 2
diabetes and obesity, as their use improves cardiometabolic outcomes (LoE 2, strong recommendation).

EASL-EASD-EASO Clinical Practice Guidelines on the management of MASLD
Journal of Hepatology, September 2024. vol. 81/ 492-542



MASLD treatment algorithm for individuals with

Individualize O

care, targeting
the following:

Kenneth Cusi, et al; Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD) in People With Diabetes: The Need for Screening and Early Intervention. A Consensus Report of the American Diabetes Association. Diabetes Care 20

9 IP=
Adoption of a Q
healthy lifestyle

Weight loss (if indicated)

Optimal diabetes
management

Cardiovascular
risk reduction

Need for metabolic
surgery (as recommended
by guidelines)

June 2025; 48 (7): 1057-1082

ey

MASLD
with FO-F1

MASLD

Decompensated
cirrhosis

prediabetes or diabetes

(® avoib Only use insulin

Obesity ( Diabetes \ MASH
pharmacotherapy pharmacotherapy pharmacotherapy
—} Prefer GLP-1RA,
dﬂjfgg'&;ﬂ% dual GIP/GLP-1RA, Not indicated
pioglitazone, SGLT2i
Obesity Diabetes MASH
MASLD pharmacotherapy pharmacotherapy pharmacotherapy
with F2-F3 —> Prefer GLP-1RA, .
(“at-risk’ Prefer GLP-1RA, Resmetirom,
MASH dual GIP/GLP-1RA elvel Gl GLP-1RAT
) pioglitazone
Obesity Diabetes MASH
harmacothera harmacothera harmacothera
Compensated _} P i i Py
cirrhosis As with F2-F3 As with F2-F3 @ AvoID
with caution* with caution*
Obesity Diabetes MASH
' pharmacotherapy pharmacotherapy pharmacotherapy




Liver and cardiorenal effects of glucose-lowering medications

Effect in MASLD and MASH* Cardiovascular, renal, and other relevant clinical effects

Reduction of

Hepatic Fibrosis fibrosis

Medication steatosis Steatohepatitis regression progression ASCVD* CKD* HF* Hypoglycemia¥
Semaglutide** Beneficial Beneficial Beneficial Potential benefit Beneficial Beneficial Beneficial Low risk
Tirzepatide***+ Potential benefit Potential benefit Potential benefit Potential benefit ? ? Beneficial Low risk
Pioglitazonet Potential benefit Potential benefit Potential benefit Potential benefit Beneficial Neutral Not Low risk

recommended

in HF stage B,

C,orD
SGLT2 inhibitors  Potential benefit ? ? ? Beneficial Beneficial Beneficial Low risk
Metformin Neutral Neutral Neutral Neutral Potential Neutral Neutral Low risk
benefit?

DPP-4 inhibitors9 Neutral ? ? ? Neutral Neutral Neutral (except Low risk

e i _w__

Kenneth Cusi, et al; Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD) in People With Diabetes: The Need for Screening and Early Intervention. A Consensus Report of the American Diabetes Association. Diabetes Care 20
June 2025; 48 (7): 1057-1082
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Semaglutide in Metabolic-Related Steatohepatitis

al. | 10.1056/NE]Moa2413258 | Pub

130, 2025

WHY WAS THE TRIAL DONE?

Metabolic dysfunction-associated steatohepatitis (MASH) is
a severe form of metabolic dysfunction-associated steatotic
liver disease characterized by steatosis, hepatocyte damage,
and inflammation. In a previous phase 2 trial involving pa-
tients with MASH, treatment with semaglutide, a glucagon-
like pepride-1 receptor agonist, resulted in better outcomes
than placebo.

HOW WAS THE TRIAL CONDUCTED?

1197 adults with biopsy-defined MASH and fibrosis stage 2
or 3 were randomly assigned to receive once-weekly subcuta-
neous semaglutide at a dose of 2.4 mg or placebo for 240
weeks. The primary end points were the resolution of steato-
hepatitis with no worsening of liver fibrosis and a reduction
in liver fibrosis with no worsening of steatohepatitis.

TRIAL DESIGN
+ Phase 3

+ Randomized
+» Double-blind

+ Placebo-controlled

+ Location: 253 clinical sites
in 37 countries

RESULTS

At a planned interim analysis at week 72 involving the first
800 patients, resolution of steatohepatitis with no worsening
of liver fibrosis occurred in a higher percentage of patients
rreated with semagluride than with placebo. Reduction in
liver fibrosis with no worsening of steatohepatitis was also
reported in a higher percentage of patients treated with
semaglutide than with placebo. The most common adverse
events in both groups were gastrointestinal disorders, in-
cluding nausea, diarrhea, and constipation.

LIMITATIONS AND REMAINING QUESTIONS

+ More than two thirds of the patients were White, which
may limit the generalizability of the results,

+ Data regarding biomarkers of alcohol consumption were
lacking.

= Given the small number of lean patients, definitive conclu-
sions about benefit in this population cannot be drawn.

CONCLUSIONS

In an interim analysis of a phase 3 trial involving
patients with MASH and moderate or advanced liver
fibrosis, once-weekly semaglutide improved liver
histologic results over 72 weeks.

NEJM QUICK TAKE [ EDITORIAL

Patients
+ 800 adults
+ Mean age, 56 years
« Women 57%; Men; 43%
Semaglutide Placebo
24 mg

N=534 N=266

Steatohepatitis Resolution with No Worsening of Fibrosis
Estimated difference, 28.7 percentage points (95% CI, 21.1-36.2);

P=0.001

100
“
t 80
2
= 62.9
& ¢
G
@
g 40 34.3
g
T 204
[

0=
Semaglutide Placebo
Common Adverse Events

100
= B Semaglutide
E 20
£ I Flacebo
]
=
i
g 40 - 36.2 269
g 22.2
g 20 13.2 122
o = 8.4

ol || [ | -
MNausea Diarrhea Constipation

t 8 2025 Massachusetts Medical Socicty




Phase 3 Trial of Semaglutide in
Metabolic Dysfunction—Associated Steatohepatitis

Semaglutide

A Resolution of Steatohepatitis with No Worsening of

Liver Fibrosis

Estimated difference,
28.7 (95% Cl, 21.1-36.2)

100+ P<0.001
70 I I
@ 62.9
S
=
& 50
s 40
8 34.3
2]
T 304
[
&
3 20
10
0
Semaglutide, 2.4 mg Placebo
(N=534) (N=266)

A Enhanced Liver Fibrosis Score
10.24

10.0- $\I I Placebo %

T
‘ L
Semaglutide, 2.4 mg

2 9.8_
[=}
O
v g6
<
[}
Q
S 9.4
9.2
0.0
0

No. of Patients
Placebo 266
Semaglutide, 2.4 mg 534

T T T
24 48 72

Weeks since Randomization

252 246 237
511 504 492

B Reduction in Liver Fibrosis with No Worsening of
Steatohepatitis
100+
704
a Estimated difference,
§ 607 14.4 (95% Cl, 7.5-21.3)
i
£ sod P<0.001
% [ |
o 404 36.8
o0
[2]
T 304
§ 22.4
S 204
10
0
Semaglutide, 2.4 mg Placebo
(N=534) (N=266)

N Engl J Med Volume 392(21):2089-2099June 5, 2025

B Liver Stiffness Measured by Vibration-Controlled Transient Elastography

134
12

g 14l

=3

@ 104

S

£ 9

0

5] 8-

2

- 7_
0

Placebo

Semaglutide, 2.4 mg

No. of Patients
Placebo 216
Semaglutide, 2.4 mg 417

48 72

Weeks since Randomization

204 193
399 381




Tirzepatide for Metabolic Dysfunction—Associated
Steatohepatitis with Liver Fibrosis (phase 2)

A Resolution of MASH and No Worsening of Fibrosis

Risk difference,
34 (95% Cl, 17-50)
P<0.001

Risk difference,
46 (95% Cl, 29-62)
P<0.001
| 1

Risk difference,

1005 53 (95% Cl, 37-69)

90 P<0.001
a 1
£ 30
= 62
Qo
g 7 56
E 60+
é._" 50 44
- i
2 T
B 40+
S
S 30-
Y
g 20+ 10

10

Tirzepatide, Tirzepatide, Tirzepatide, Placebo
5 mg 10 mg 15 mg (N=48)
(N=47) (N=47) (N=48)

B Decrease of =1 Fibrosis Stage and No Worsening of MASH

Risk difference,
25 (95% Cl, 5-46)

Risk difference,
22 (95% Cl, 1-42)

100+

Risk difference,
90- 21 (95% Cl, 1-42)
2 1
£ 80
1]
S 704 55
B | 51
K 60 T
% 50+
8 40+ 30
I
S 304
(¥ ]
g 204
104
Tirzepatide, Tirzepatide, Tirzepatide, Placebo
Smg 10 mg 15 mg (N=48)
(N=47) (N=47) (N=48)

LoombaR et al. N Engl J Med 2024;391:299-310

The NEW ENGLAND

JOURNALof MEDICINE



The NEW ENGLAND JOURNAL of MEDICINE

‘ | RESEARCH SUMMARY | ‘

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

Harrison SA et al.

CLINICAL PROBLEM

Nonalcoholic steatohepatitis (NASH) is a progressive
liver disease characterized by 25% hepatic steatosis with
hepatocellular damage and inflammation. There are cur-
rently no approved pharmacologic treatments for NASH.
Resmetirom is an oral, liver-directed, thyroid hormone
receptor beta—selective agonist in development for the
treatment of NASH.

DOI: 10.1056/NEJM0a2309000

Fibrosis Stages
FOFL F2 3P4 Placebo Resmetirom Resmetirom
(N=321) 80 mg 100 mg
(N=322) (N=323)

e e e

Fibrosis stages range from
FO (no fibrosis) to F4 (cirrhosis)

CLINICAL TRIAL

Design: An ongoing, phase 3, multinational, double-
blind, randomized, placebo-controlled trial assessed
the efficacy and safety of resmetirom in adults with
biopsy-confirmed NASH and liver fibrosis.

Intervention: 966 patients with NASH and fibrosis of
stage F1B, F2, or F3 were assigned in a 1:1:1 ratio to
receive once-daily resmetirom (80 mg or 100 mg) or place-
bo. The two primary end points at week 52 were NASH
resolution (including a reduction in the nonalcoholic fatty
liver disease [NAFLD] activity score by >2 points; scores
range from 0 to 8, with higher scores indicating more
severe disease) with no worsening of fibrosis, and an
improvement (reduction) in fibrosis by 21 stage with no
worsening of the NAFLD activity score.

Primary End Points

Placebo M Resmetirom, 80 mg Il Resmetirom, 100 mg
(N=318) (N=316) (N=321)
100 4
90
2 8
]
2 70
£
& 60
S
o 50
4 40 P<0.001 P<0.001 P<0.001 P<0.001
5 29.9
o 304 25.9 24.2 25.9
u
e 2 . 14.2
10+ hd
0

NASH Resolution with No
Worsening of Fibrosis

Fibrosis Improvement by z1 Stage
with No Worsening of NAFLD
Activity Score

RESULTS

Efficacy: Among evaluable patients, both doses of
resmetirom were superior to placebo with respect to
the two primary end points.

Safety: More than 90% of the patients in each group had
adverse events, most of which were mild or moderate in
severity. Diarrhea and nausea occurred more often with
resmetirom than with placebo. The incidence of serious
adverse events was similar among the groups.

Percentage of Patients

LIMITATIONS AND REMAINING QUESTIONS

= The trial lacked clinical-outcomes data to correlate
with the histologic data. The trial is planned to con-
tinue to 54 months to evaluate liver-related outcomes,
including progression to cirrhosis.

= Almost 90% of the participants were White, which
limits the generalizability of the findings to other racial
or ethnic groups.

Links: Full Article | NEJM Quick Take | Editorial

Safety

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

115 109 127

Diarrhea Nausea Serious Adverse Event

CONCLUSIONS
In patients with NASH and liver fibrosis, once-daily treat-

ment with resmetirom was superior to placebo with respect
to NASH resolution and fibrosis improvement by 21 stage
at 52 weeks of follow-up.




Metabolic dysfunction-associated steatotic liver disease:
heterogeneous pathomechanisms and effectiveness of
metabolism-based treatment

MASLD and obesity

Main metabolic causes of Preferred metabolic treatment Mechanisms of cardiometabolic Main cardiometabolic outcomes
hepatic steatosis approaches of hepatic steatosis risk in hepatic steatosis in hepatic steatosis ) o
Focus on decreasing adiposity
— Diet and exercise; bariatric surgery; >
Overnutrfuon or GLP-1 receptor agonists; GLP-1, GIP, Diet and exercise,
malnutrition

and glucagon receptor co-agonists

<

bariatric surgery

Hypercaloric diet, GLP-1 receptor agonists;
glucose or fructose, GLP-1, GIP, and glucagon
saturated fatty acids VLDLs, receptor co-agonists
GLP-1, GIP, and glucagon P Geramides
receptor co-agonists; PPARy Pro-coagulants
Visceral obesity agonists; PPARa, PPARS, and _ Dysreguilated
or lipodystrophy PPARY agonists; FGF-21 analogues Steatosis hepatokines
Inflammation, Fibrosis ~A H ;
> yperglycaemia
Fatty acids, Extracellular MASLD and lipodystrophy-like phenotype
g ) ceramides, vesicles Heart failure
Jﬂ) cytokines,
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Possible Hepatoprotective Effects of GLP-1 Receptor Agonists or Other Dual or Triple Incretin—
Based Receptor Agonists in Adults with MASLD or MASH and Fibrosis.

A GLP-1 Receptor Agonist: Semaglutide for 72 Weeks
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B GLP-1-GIP Receptor Agonist: Tirzepatide for 52 Weeks
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C GLP-1-Glucagon Receptor Agonist: Survodutide for 48 Weeks
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D GLP-1-GIP-Glucagon Receptor Agonist: Retatrutide for 48 Weeks

W Placebo ' Retatrutide, Retatrutide, M Retatrutide, Wl Retatrutide,
(N=19) 1 mg/wk 4 mg/wk 8 mg/wk 12 mg/wk
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CONCLUSIONI

e La MASLD e una malattia multisistemica che e diventata un problema di salute pubblica in tutto il
mondo. Per affrontare il crescente onere clinico della MASLD sara necessario creare un gruppo di
lavoro multidisciplinare e un quadro di riferimento per sviluppare e adottare nuove modalita di
lavoro collaborative volte a fornire un'assistenza e un trattamento olistici e incentrati sulla
persona ai pazienti con MASLD.

» data l'eterogeneita della MASLD e il ruolo della predisposizione genetica nel far pendere |la
bilancia verso le complicanze epatiche (in contrapposizione alle complicanze cardiometaboliche),
valutare se i punteggi di rischio poligenico o i pannelli di biomarcatori possano identificare in
modo affidabile i pazienti con MASLD che presentano un rischio piu elevato di eventi avversi
epatici sara importante per stabilire le priorita e, possibilmente, per un trattamento piu precoce.

* Le modifiche dello stile di vita dovrebbero essere parte di qualsiasi approccio terapeutico, ma
resmetirom e il primo farmaco approvato per il trattamento di adulti con MASH non cirrotico e
fibrosi da moderata ad avanzata

» | farmaci a base di incretine e altre farmacoterapie basate sul metabolismo si stanno rivelando
promettenti come opzioni terapeutiche non solo per la malattia epatica steatosica, ma anche per
le complicazioni cardiovascolari, renali e metaboliche che sono strettamente correlate a MASLD e
MASH.
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