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Review article

Therapeutic targets for metabolic dysfunction-
associated steatohepatitis: a personalized

approach to disease management

Mary E. Rinella®"" & Silvia Sookoian®2°

Rinella ME, et al. Nat Rev Gatroe
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MAESTRO-NAFLD-1 %@f

Treatment: Resmetlrorgb \’0

Comparator: placebg@ >

Patients: 1,145 N,g ASH with F1-F3 (Fibroscan)
Primary endpc&?ﬁ S%fety (AE)

Article https://doi.org/10.1038/541591-023-02603-1

Resmetirom for nonalcoholicfatty liver
disease:arandomized, double-blind,
placebo-controlled phase 3 trial

. | ’ : Follow-up:
T S o AT At N
pi pi @@, AQ)K
XY &
O
Dataaren(%) Resmetirom 100mg OL Rea(&h@n 100mg DB Resmetirom 80mg DB Placebo DB
(n=171) (P32 (n=327) (n=318)
TEAEs occurring in 25% \Q)Q: a*\\Q\v
Diarrhea 51(29.8) A A2 101(381.2) 71(235) 44(13.8)
Onset 12 weeks 43(251) ‘\Q\Vi@‘ 81(25.0) 61(187) 28/(8.8)
Duration, days, median (Q1, Q3) 26(5,64) & @ 15 (3, 69) 20 (4, 59) 22(3,97)
Onset >12 weeks 8(47) ) \\’ \O 20 (6.2) 16 (4.9) 16 (5.0)
Nausea 24@?@0 59(18.2) 39 (1.9) 25 (7.9)
Onset <12 weeks ez§2 z® 47 (14.5) 27(8.3) 15(47)
Onset >12 weeks *""@{m} 12 (37) 12(37) 10(31)
Abdominal pain \\4 Oe} 9(5.3) 23(71) 14(4.3) 14 (4.4)
& .
Q Harrison SA et al. Nat Med 29:2919-2928, 2023
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O $
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100 of NAFLD Activity Sc < 5_
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29.9 & N\© R P c

g2 3 25.9 0] AD £
k7 : - Q @ 25.9 S

5 57 E O& 242 héb -5
Y éytu £

g 15 Yo 104
T of o :
c% 97 3 §

10_ ( @ lﬂ —15—
P g ;
g LG -

¢ -20
0 P :
Placebo Resmetirom, Resm & ° Placebo Resmetirom, Resmetirom, {ﬂi:::ﬂ Ees;;e::rnm, Rer].'rl;'luetr:"mm,
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Harrison SA et al. N Engl J Med 390:497-509, 2024
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NP
‘ ORIGINAL ARTICLE x> ()
A Resolution of Steatohepatitis with No Wor@nngfgt\(o B Reduction in Liver Fibrosis with No Worsening of
. . . . Liver Fibrosis \. Steatohepatitis
Phase 3 Trial of Semaglutide in Metabolic Estimated d.ffe?
Dysfunction—-Associated Steatohepatitis 100 27 ’?@' 5 Pb 1004
Arun J. Sanyal, M.D.,! Philip N. Newsome, M.B., Ch.B., Ph.D.,23 Iris Kliers, M.D.,* 70 (b' 70
Laura Harms @stergaard, M.Sc.,* Michelle T. Long, M.D.,* o 62.9 \(b' ‘&\AQ) o Estimated difference,
Mette Skalshoi Kjzer, M.D., Ph.D.,* Anna M.G. Cali, M.D. * g 0 6\3 5 g 604 14.4 (95% Cl, 7.5-21.3)
Elisabetta Bugianesi, M.D., Ph.D.,* Mary E. Rinella, M.D.,* Michael Roden, M.D.,” E 50 0@ 6\ E 504 P<0.001
9 and Vlad Ratziu, M.D., Ph.D.," for the ESSENCE Study Group* « o @ = ! !
% 40 é\ @q 343 % 40— 36.8
£ 3o & E 30-
g %\Q g o 224
ESSENCE trial = \@ =
\C) 04 10-
RC 0
. i \\3d Semaglutide, 2.4 mg Placebo Semaglutide, 2.4 mg Placebo
'(I;reatment. seTagI tljtlde 2.4 mg OAW Q}? (\@o Neos sl o 3l
omparator: placebo Y .S
L : N - -
Principal outcome: cyrrhosis-free N 2| Figure 1. Primary End Points. S | -
. . . b Q) The figure shows the percentage of patients with fibrosis stage 2 or 3 who had resolution of steatohepatitis with no
survival (CompOSIte of CyrrhOSIS and a"%\@' \(b worsening of liver fibrosis (Panel A) and reduction in liver fibrosis with no worsening of steatohepatitis (Panel B) after
cause morta“ty) \ &Q 72 weeks, with the estimated difference expressed in percentage points.
Patients: 1,197 patients with MA%
fibrosis stage 2-3 (biopsy) @QQ} Interim analysis at 72 wk
" Follow-up: 240 wk
s, -11% weight

O\Q’Q

Sanyal AJ et al. N Engl J Med 2025
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Modulation of metabolic, inflammatory oy N
and fibrotic pathways by semaglutide s
inmetabolic dysfunction-associated _ @\\%“F}}W semaglutide 0.4 mg vs placebo
SteatOhepatitiS MASH resolution and no U“"&dia dﬁ\%ﬁect OR ; 4..06 | E - | = | I
worsening of fibrosis Sl te% OR =755 i | = |
iated effec =1. } ' |
Mediation anaIySis USing natural Improvement in st |\®\é§22di;t:d2ﬁ;t Z:=15::3 | i - | | B |
effects model of an RCT Q é\Q Total ffect OR =731 i ; 5 |
moros e@? (g@ Unmedialted effect OR =1.82 i | I |
Treatment: semaglutide 0.4 mg OAW "ep‘"“égf@g‘"g :;Z::Ed e z::::, | - - . |
Comparator: placebo \3 i~ Unmediated effect  OR =1.88 o = |
Principal outcome: Histological resolution of \\,me%@?mentmuver fibrosis WL-mediated effect ~ OR=1.24 1 |
steatohepatitis and no fibrosis worsening  §?2 AQ} Total effect _OR=232 , | - ,' ,
Patients: 320 patients with MASH and 3% @ 01 05 10 _, 50 100
fibrosis stage 1-3 (biopsy), BMI>25 kg/gf*’ AQ}Q’ rovers semaglutde
Follow-up: 72 wk Q@.&\o@

Q0 <
.s\\\ @

O
N
Q\(b Jara M et al. Nat Med. 2025 Sep;31(9):3128-3140.
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-66%

P @

-40%

Steatos@ Q)fb Fibrosis
- u - > %
Complete Resolution of Nonalcoholic Fatty Liver sy i fa(b AQ} Es@wC)  wogn S ES@E%C)  Weigh
Disease After Bariatric Surgery: A Systematic Review Prem—— S osaom Sivernan (1995) & 077(046,095) 439
- Luyckx (1998) : ! 0.44 (0.31,058) 4.31 Luyckx (1998) ‘ ! 0.00 (0.00,0.98) 1.24
and Meta-analy3|s Dixon (2004) 057 (0.99, 0.74) 4.12 Dixon (2004) i b —— 0.70 (047, 0.87) 4.99
3:&((?2%%55)) : @0 _ﬁt—._- g‘gl zg'g:' g'gg; ig Clark (2005) : - 0.36 (0.13, 0.65) 4.42
: ' g g di B M Mattar (2005) ; —— 0.25 (0.14,0.38) 5.66
Mottin (2005 y 0.54 (0.44, 0.65) 4.42 : '
S s~ Q)@ ; 016 (007, 020) 428 Decesetie W— I a2 e
Barker (2006 : | = 0.95(0.74, 1.00) 3.77 : H s sl s
Comminn O™ ' T e e sk
= = e Almeida \ : ¥ X X uruya : H X .30, 0. .
- F (2006 \ ——— (.89 (0.65, 0.99) 3.73 i : —_———— . .11, 0. d
SYStematIC Meta ana|YSIS Mm:qu : \@% ' 0.7‘20.5&0'”; i mnzzh:or:;(zoos) : " g.:; :g;;'z.s;i)) :.:
H Meinh : 036 (0.21, 0.54) 4.13 Moschen (2009) - - 0.20 (0.03,0.56) 3.98
32 cohort studies gl B DA o R 031 017,049 558
% 12© S 026 (0.16,0.37) 4.3 Tai (2012) P ———— 0.33 (0.13,0.59) 4.72
i (2012) & : ———=&— 0.95(0.74, 1.00) 3.77 Vargas (2012) : —_— 0.32 (0.15, 0.54) 5.07
. . &a’gas (29 : | ——=%— 092(0.75,099) 397 Lassailly (2015) —— . 0.25(0.15,0.36) 5.79
. 14) . o~ 0.80 (0.75, 0.84) 4.59 Raj (2015) : ' —_—t  0.79(0.49,0.95) 4.42
Treatment: bariatric surgery <& @2&& ; —=— impaom i irkt e 054 027,045 808
. . . . . . : e eIV L0 DA9). B Schneck (2016) ' 0.88 (0.47, 1.00) 3.66
Principal outcome: Histological NAFLD and ' cyhesceos ; 058021, 08 315 Marco @o17) : 000(000,0.17) 484
(017) —t—%——  0.75(0.51,081) 3.81 ! :
o Parker (2017) —————%— 0.92(0.64, 1.00) 3.48 Farix (2017) ; P T = 0.80(052,096) 451
NASH Schewenger (2018) ——a%——  0.78(0.61,090) 4.13 Schewenger (2018) N, S 0.48(0.29,0.68) 5.14
. : \(b' \(b Overall (1%2 =91.78%, P = .00) = 0.66 (0.56, 0.75) 100.00 Overall (1"2=8157%, P=.00)  <<_—> 0.40 (0.29, 0.51) 100.00
Patients: 3,093 patients (b@ @ — S
& 4 ! 1
Follow-up: 52 weeks Q" W@
N>
Q &L
N\
Q0 <
N\ (74)
»
@)
O

'O) Lee Y et al. Clin Gastroenterol Hepatol. 2019;17(6):1040-1060
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Comparative Efficacy of SGLT2 Inhibitors in MASLD:
Bayesian Network Meta-Analysis of CAP-LSM
Outcomes and Time Effects

&
Network Metanalysis of RCT (n=14) O‘O& NG
. O {@Q
Treatment: SGLT-2i @V o
Comparator: standard care S

rgf‘h\eter

Principal outcome: controlled attenuatio
(CAP) and liver stiffness measurement(

ORZP

Patients: 855 MASLD patients ro\ Q@
Follow-up: 6 months Q@ &
A(‘)QQ}

o

KN @A <
i é gfﬁ/ ‘\53 18.72)
SGLT2i vs Standard Care Q: ‘ - —
g RS
& O
&@49 95/oCrI [-11.51, 21.31] CAP
Placebo vs Standard Care 1 \ T
o ,b%\ =
q
N 2
x(b' \AQ) Median: 4.9, 95% CIE(: [-19.57, 9.99]
Plag@‘ s<3|_T€J - 4
1% )
F &
\\e' Q® -10 0 10 20
‘Q Mean difference
\)
>
Median: 0.57, 385% Crl: [0.02, 1.12)
SGLT2i vs Standard Care v
Median: 0.01, 95% d'ﬂ: [-1.26, 1.17]
LS M Placebo vs Standard Care +

Median: -0.55, 95% Cil: [-1.76, 0.53]
Placebo vs SGLT2i * L

0
Mean difference

-1 1

Gomez DP et al. JGH Open. 2026;10(3):e70364.
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Weight Loss as a Determinant of Histological Improvement
in Metabolic Dysfunction-Associated Steatotic Liver Disease
in People With Obesity. A Systematic Review and Network
Meta-Analysis of Randomised Clinical Trials

Matteo Monami' © | Amanda Belluzzi® | Silvio Buscemi®® | Luca Busetto* | Ricardo Cohen’ | Maurizio De Luca?® | C)® 6\4'
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without worsening of MASH

Improvement in liver fibrosis of at least one stage

0 ol 3 O
Principal outcome: resolution of MASI—@ \(‘) 24 : semagride
Patients: Obese with MASH Q)Q 46 27
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Monami M et al. Diabetes Obes Metab 28:4253-60; 2026



\0Q
xO
%)
A\S)
Q\’O

Effects of GLPIRAs b\ \\Q)
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A Resolution of MASH and No Worsening of Fibgg‘ss' 5\\,@' B Decrease of =1 Fibrosis Stage and No Worsening of MASH
Tirzepatide for Metabolic Dysfunction—Associated Risk diﬁer%c@o é\b
Steatohepatitis with Liver Fibrosis 34 (95% CL ¥530) o, Risk difference,
P! 25 (95% Cl, 5-46)
R. Loomba, M.L. Hartman, E.J. Lawitz, R. Vuppalanchi, J. Boursier, E. Bugianesi, M. Yoneda, C. Behling, I @) ‘Q"
O.W. Cummings, Y. Tang, B. Brouwers, D.A. Robins, A. Nikooie, M.C. Bunck, A. Haupt, and A.J. Sanyal, . %
for the SYNERGY-NASH Investigators* \(b' ifference, ' )
6\) 5% Cl, 20-62) Risk difference,
0@ | 8‘% P<0.001 | 22 (95% Cl, 1-42)
Phase 2 tl"la| on MASH 100— \Q Qo3 Risk difference, 100
\é @Q 53 (95% ClI, 37-69) Risk difference,
90 Q‘ ) Q& P<0.001 ” 90 21 (95% Cl, 1-42)
Treatment: Tirzepatide 5-15 mg ‘: 01 O e%\ 6 5
Comparator: placebo 2 \c;%’, ((z} i £ ;E ? 51 51
- - N m ]
Principal outcome: Improvement of yﬁb 5039\ - & 5o
fibrosis with no worsening of MASH N E’"@Q— B 40 ?
Patients: 157 patients with MASH and N3 G g
. . n 10 7
moderate/severe fibrosis Q}&‘) 4?5 & 1o T & 1o
-up: X\ \©
Follow up: 52 weeks \(b' Q\ 0 Tirzepatide, Tirzepatide, Tirzepatide, Placebo 0 Tirzepatide, Tirzepatide, Tirzepatide, Placebo
Q® Q} 5mg 10 mg 15 mg (N=48) 5 mg 10 mg 15 mg (N=48)
QKQ OQ’A (N=47) (N=47) (N=48) (N=47) (N=47) (N=48)
Q
Q0
N 09
o R
P -10/-15% weight

Loomba R et al. N Engl J Med 391:299-310; 2024
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A Phase 2 Randomized Trial of Survodutide 90 v 8\\%
in MASH and Fibrosis . O fb%\
Arun J. Sanyal, M.D., Pierre Bedossa, M.D., Ph.D., Mandy Fraessdorf, Ph.D., 'E (b\'\® KQ) 62
Guy W. Neff, M.D., Eric Lawitz, M.D., Elisabetta Bugianesi, M.D., = 704 7, 46
Quentin M. Anstee, Ph.D., F.R.C.P., Samina Ajaz Hussain, M.D., ‘0 \S\' \\
Philip N. Newsome, M.B., Ch.B., Ph.D., Vlad Ratziu, M.D., B 5@&) . 904}'
Azadeh Hosseini-Tabatabaei, Pharm.D., Ph.D., J6rn M. Schattenberg, M.D., E @) 6\ 43
Mazen Noureddin, M.D., M.H.Sc., Naim Alkhouri, M.D., and @5 D T
Ramy Younes, M.D., Ph.D., for the 1404-0043 Trial Investigators* § éb.)
T,
@ \é% 30+
Phase 2 RCT on MASH K 1% 14
N .\(\
S ™ |
Treatment: Survodutide S o 104
. P
Comparator: placebo W & o
Patients: 247 with NASH, F1-F3 (biopsy) &° @ Survodutide, _ Survodutide, _Survodutide, Placebo
Primary endpoint: Improvement MASQI&%@\(b {2,;;'_';135} ?ﬁir;‘zg} Fﬁ“_’;‘ﬁ (N=74)
no worsening of fibrosis @Q(b AQ}
Follow-up: 24 wk QL
)
QY A

N 2
589% weight with 4.8 mg
o Sanyal AJ et al. N Engl J Med 391:311-9, 2024
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Baseline characteristics in the SYNCHRONIZE™-2 randomized ’0
phase 3 trial of survodutide, a glucagon receptor/GLP-1 éﬁrv@g utide for the Treatment of Obesity
receptor dual agonist, for obesity in people with N @fﬁ,e Characteristics of the SYNCHRONIZE
type 2 diabetes \(b(b. \@ diovascular Outcomes Trial
12 a4 . 5 60 0 Elke Platz, MD, MS,” Lee M. Kaplan, MD, PuD,” Carel W. le Roux, MD, PuD,° Sean Wharton, MD,?
Sean Wharton MD | Carel W.le Roux MBChB | Biykem Bozkurt MD | 6\ Svenja Burger, PuD,® Samina Ajaz Hussain, MD," Martina Brueckmann, MD,"* Elena Startseva, MD, MBA,"
Elke PlatzMD®© | Gabriele Bleckert PhD” © | Samina Ajaz Hussain MD2© | Constanze Fey, PuD," Mikhail N. Kosiborod, MD," Biykem Bozkurt, MD, PuD'
Martina Brueckmann MD®? © | Elena Startseva MD® | lIsabel M. Kloer MD® lé\ &QQ

Lee M. Kaplan MD ' Q_ . Q

W0
onq}

Q.

Survodutide 6.0 mg

once weekly subcutaneous <\\
\,,, dnoints Overall eGFR <60 HbA1c
P————— X bd‘I e cohort Age  Women  BMI miminA1.73m?  26.5%
1:1:1 once weekly subcutaneous % bod ht =
. . I vesﬁ;:l;gog;gelght reduction 25% (I1 5’508) 37 kg;mz

Placebo

once weekly subcutaneous
O Heart failure NYHA KCCQ-
Counselling on diet to achieve —500 kcal/day S&al ack@ sub-cohort Age Women {1} NT-meNP Css
0 . (n=596) -
@ o]
@. \ EOT EOS
)
Wharton S, et al Di Q?tes Obes Metab. 2026;28(2):1490-1498. Platz E, et al. JACC Heart Fail. 2026 May;14(5):102780.
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Triple hormonereceptor agonist retatrutide — PBO : m@ﬁ 0 AmgRETA = 8mgRETA = 12 mg RETA
for metabolic dysfunction-associated Relative liver fat tell ofon
steatoticliver disease:arandomized . 22, &
phase2atrial S 035

8 0 (e {\,\6

w“ 12

& Ni @Q -4.6

2% q?" }I\Q
Phase 2a RCT on MASH ERN @l

: L
, o | -42.9 1
Treatment: Retatrutide (1, 4, 8 or 12 mg/week) \g: N - -51.3
Comparator: placebo ??‘ o%& 75 570 wek 590
Patients: 247 with NASH, F1-F3 (biopsy) " &2 814 sra
. NP , R - - -81.7 -86.0
Primary endpoint: liver fat (LF by magne% > 2 -100 - kkE KA ok
resonance imaging proton density fat frag@foge o ; |
(MRI-PDFF) at 24 week X Q& Week 24 Week 48
Follow-up: 48 wk PR
&,
o’ o wa
R -9/-26% weight
) Sanyal AJ et al. Nat Med. 2024;30(7):2037-2048.
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A = is improvement without worsening of MASH (miITT)
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@ @
Safety and efficacy of once-weekly efruxifermin versus §S ® -,b\ \@_
placebo in metabolic dysfunction-associated steatohepatitis \Q\' bgb Difference, 31 percentage points
(HARMONY): 96-week results from a multicentre, %Qc’ é; 5 (95% C1 12 to 49); p=0-0030
randomised, double-blind, placebo-controlled, phase 2b trial > z ' - i-;%}
! ‘ o : ) \\ KQ :-;._ 50— Difference, 12 percentage points
Mn:Jzen Nzureddn;,juanPFrfas, Guyl':VNeﬂ‘, KJean ;UCC[S, I’(Ty.nthm Behlm%( PrnzlrreBede?sa,jUire Dubourg, Doreen Chan,.Mark Burch, Erica Fong, @ ® 2 (95% a-6to 31:1; P=,D_19
Brittany de Temple, Matt Minerva, Kim Barrett, Reshma Shringarpure, Erik ) Tillman, Timothy Rolph, Andrew Cheng, Kitty Yale ® R A !Q__. I |
b\‘)\' %c}\ g_ 12 (30%)
@ . &
[N 25 8 (19%)
@ 0
N\
& Q‘Q’Q
HARMONY (phase 2b) RCT & s 0 . . .
Treatment: Efruxifermin 28 or 50 mg O((’ Qq}e’ C MASH resolution without worsening of fibrosis (miTT)
Comparator: placebo QY. S T
: : : v
Patients: 126 with MASH, F2-F3 (biopsy) S o
Primary endpoint: Improvement fibrosis witm?“ \o(\ 75 Difference, 20 percentage points
. &0_; 7 {95% €12 to 37); p=0-039
no worsening of MASH P @ 2 | .
Follow-up: 96 wk {5@ Q)\fb & Oiference, I percentage ponts
& 50— I 1
K@Q(b QAQ} g 16 (40%) 16@7%)
o & g
0‘_)\% Q@ 25 8 (19%)
O
O
Noureddin Rt al. Lancet 406:719-30, 2025 0 , , ,
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Long-Term Pioglitazone Treatment for Patients With Nonalcoholic Treatment: Pioglitaze@e &

. N N
Steatohepatitis and Prediabetes or Type 2 Diabetes Mellitus Comparator: placgit > _ _
ARandomized Trial Patients: 101 |eg|< with NASH (biopsy)
Fermin Tio, W1 Sea Hrdics PhD: Cl Dorand, ROt Nictas M, M Ay Welo, MDs and Pacla Portis Sanches, M. Primary endg@uﬁ@ Improv. NASH with no wors. fibrosis

Follow- u%‘o?&z;ﬁo (+ 18 mo open-label pioglitazone)

Table 2. Effect of 18 mo of Pioglitazone Treatment on Primary and Second\a&z L\\@ Histologic Outcomes*

Outcome Placebo (n = 51) Plogllt?&w% 50) Treatment Difference (95% Cl) P Value
Primary outcome
=2-point reduction in NAS (in 2 categories) (17} \% 41 (23 to 59) <0.001
without worsening of fibrosis, n (%) Q?
Secondary outcomes @ \®
Resolution of NASH, n (%)t 10(19) O\O \(\ 26(51) 32(13to 51) <0.001
Steatosis O
=1-point improvement, n (%) 13(2 \?~ @O 35(71) 44 (25 to 63) <0.001
Mean change in score (SD) -0.2 ![D$.~ O(\ -1.1(1.0) -0.9(-1.3t0 -0.5) =0.001
Inflammation Ko_,\
=1-point improvement, n (%) ? 25(49) 27 (8 to 46) 0.004
Mean change in score (SD) \%D {(5) -0.6(0.9) -0.6(-0.9to -0.2) <0.001
Ballooning \
=1-point improvement, n (%) Q A6&12 (24) 25(51) 27 (7 to 47) 0.004
Mean change in score (SD) -0.2(0.7) -0.6(0.6) -0.4(-0.7 to -0.2) 0.001
Fibrosis Q
=1-point improvement, n (%) \34 Q} 13 (25) 20(39) 14 (-6 to 34) 0.130
Mean change in score (SD) AO"O 0(1.2) -0.5(1.0) -0.5(-0.9t0 0) 0.039

- . - - \,b.xg o = - .
Q Cusi K et al. Ann Intern Med 165:305-15, 2016
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A Randomized, Controlled Trial of the Pan-PPAR Agonist End Point Q\ebl Lanifibranor Risk Ratio (95% Cl) P Value
Lanifibranor in NASH %O parcﬂn\:fpaﬁﬂnts with response
S.M. Francque, P. Bedossa, V. Ratziu, Q.M. Anstee, E. Bugianesi, A . Sanyal, R. Loomba, S.A. Harrison, Primary end point: reduction of =2 pol Q(b i
ek s N it Ao Mot 3 Sterer, 0 S e SAFA scoreand noworsenn X :
M.-P. Richard, J.-L. Abitbol, P. Broqua, J.-L. Junien, and M.F. Abdelmalek, for the NATIVE Study Group* of fibrosis \(b' ‘\A '
Lanifibranor, 800 mg 6\) 6(} 33 48 —e— 145 (1.00-2.10)  0.07
Lanifibranor, 1200 mgc @™ S\ 33 55 | —e— 169 (122-2.34)  0.007
Secondary end point:@solutigpof NASH |
without w \ gc-@.bs}s |
Lanifibra .erﬁ 2 39 | ——e—— 1.70 (1.07-2.71)
NATIVE (phase Zb) RCT LanifindGr, 12¢0me 2 49 e 2.20 (1.49-3.26)
T t t: L fb Sec enigint: improvement in fibrosis i
reatment: Lantibranor ge without worsening of NASH !
Comparator: placebo O\ar{fq&@'ﬂm 800 mg 29 34 —e— 115 (0.72-1.85)
. . . ™~ 1200 29 48 | e 168 (1.15-2.46
Patients: 247 with NASH, F1-F3 (biopsy) Q§ e — : ==
. . posite secondary end point: resolution |
Pr|mary endeInt: |mpr0v NASH \Y“ \13 of NASH and improvement in fibrosis i
. (0'\ &% stage of =1 !
FoIIow-up. 24 wk O 46 Lanifibranor, 800 mg 9 25 i | 8 | 2.57 (1.20-5.51)
(b’{b \(b Lanifibranor, 1200 mg 9 35 | I & I 3.95 (2.03-7.66)
Qé ég UI.E 0!3 1![' 2!0 3!0 4.IU B.IU El.ﬂ 1(;.0
@ A - -
QK . ()Q’ Placebo Better Lanifibranor Better
RPN
.\\\\ (74)
& <

Francque SM et al. N Engl J Med 385:1547-58, 2021
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DIABETOLDGI Drug therapy Q\(b X di Diabetologia
N4
(\(b 4
N
)
& S
e presente storia P

di ridotto eGFR', 0 evento

s\\fb
cardiovascolare o scompenso
cardiaco?
NG

eGFR<60 ml/min/1. Z@%zrb evento cardiovascolare scompenso cardiaco
r N\ (G A S ~Y" )
12linea metformina met2  QOLTeN SGLT-2i

Z £
|| met. GLP1 sty

A RA

22 linea| SGLT-2i GLP-1 RA Qg&-b‘& met.? GLP-1 RA
J J\ | & @ : . § % ,

% \0‘
32 linea| DPP-4i acarb. pio. insulina DP@Q&&arb pio. msuﬁna DPP-4i acarb. pio. insulina|| DPP-4i# acarb. insulina
\ 7 N\ s 5 ‘ N \ e ’ ‘.‘ \. v . i‘
NB: lindicazione ai farm d Q}erza linea ( DPP-4i, acarbosio, pioglitazone, insulina) deve essere considerata solo
dopo ['utilizzo in co az@ne di metformina, SGLT-2i e GLP-1 RA, qualora tollerati e non controindicati.
Lindicazione per DP. \/allda solo se GLP-1 RA non indicati o non tollerau 1. si intende eGFR secondo CKD-
EPI < 60 ml/minéi‘. 7Q » 2. se la metformina non €& controindicata per eGFR<30 ml/min/1.73m?; 3. se la
metformina nonQ@ controindicata per ridotta funzione cardiaca; 4. eccetto saxagliptin che non é indicato in caso di
scompenso @@laco.

NO
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Algoritmo diagnostico per la stratificazione medlantebéFng e VCTE

| I N
<l 30 1.30-2.67 >2.67 \(& (@6
Low risk of liver fibrosis Indeterminate risk of liver fibrosis High risk of liver fibrosis ’\\.(b'
(approx. 50—-70% of patients tested) (approx. 20-40% of patients tested) (approx. 5-10% of patients testedbc %\6
[ @ ?
\ 4
J l 22 &
. . ) X N . . .
Perform VCTE assessment of liver stiffness or altemative 3 o Perform VCTE assessment of liver stiffness or alternative
noninvasive test for liver fibrosis (e.g., ELF score) » %) R . . .
Intensified management of coexisting cardiometabolic condi@g 6\ noninvasive test for liver fibrosis (e.g., ELF sco I'E)
Lifestyle intervention . c . . oy
Use of GLP-LRAs or incretin-based polyagonists fo Intensified management of coexisting cardiometabolic conditions
Banl:trlc surgery procedures in selected patients @orl{@ D |_|f-esty|e intervention
obesit . . .
! | ‘ Use of GLP-1RAs or incretin-based polyagonists
Liver fﬁk Bariatric surgery procedures in selected patients with morbid
stiffness ness obesit
<8.0 kPa O\c Q\ =8. 0 kPa Y
N\ \
2\?‘ O
?\ (\Q Referral to hepatologist
N
> & '
\(b' \(b If MASH+fibrosis =F2, VCTE =8.0 kPa,
K(b' MRE =3.1 kPa, ELF score =10.5, or
> other appropriate second-line
@Q 46 testing results indicate high risk of
' 0& (74) adverse liver outcomes, consider:
@. X ’\v' Resmetirom
Reassess FIB-4 every 1-3 yr o\ 4 - Other liver-directed treatments
Regular lifestyle management \?' O&SSESS FIB-4 index at <1 yr
and treatment of coexisting _ Gy \ 3
conditions Q
’\T | |
Q as .13 Targher G, et al. N Engl J Med. 2025;393(7):683-698.
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