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1. Monitoring the disease evolution
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Recommendations for the non-invasive assessment of MASLD severity

(/ Clinical Suspicion for Fatty Liver Disease \\

Primary Care or Non-Gl/Hepatology Care
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AASLD Guidelines 2023
EASL EASD EASO Guidelines 2024



Monitoring disease progression with FIB4

AMORIS cohort (Sweden)
40,729 subject with repeated FIB4
Median time between FIB4 : 2.4 years [IQR: 1.3-3.9]
581 liver-related events during the median 16.2 years FU

8.0+
Spline (restricted cubic) i
— — — - 95% Confidence interval e 7
/
Relative size of population //
4.0+
LS 2.0+
©
2
)
N 1.0
I
0.5+
15 1.0 05 0.0 05 1.0 15
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Log sub-distribution hazard function

National VA Corporate Data Warehouse (USA)
202,319 subject with repeated FIB4 at 3-year landmark time
2,161 cirrhosis of HCC events during the mean 8.2 years FU
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Hagstrom, J Hepatol 2020
Cholankeril, J Hepatol 2023
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Monitoring disease progression with FIB4

AMORIS cohort (Sweden)
281 /581
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National VA Corporate Data Warehouse (USA)
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Hagstrom, J Hepatol 2020
Cholankeril, J Hepatol 2023



Monitoring disease progression with FIB4

Liver stiffness measurement

Retrospective collective of repeated
FIB4 mesurement

-
"

Retrospective
monocentric study
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No clin. sign. fibrosis 77 105 122 124 123 125 127 133 142 149 158

Clin. sign. fibrosis 54 55 60 62 60 58 62 64 70 69 72

Patel, Clin Gastroenterol Hepatol 2020



Monitoring disease progression with elastography

NASH CRN cohort (USA)
1,403 patients with biopsy-proven MASLD and repeated VCTE
89 liver-related events during the median 4.4 years FU
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Gawrieh, J Hepatol 2024



Hazard ratio for LRE
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Monitoring disease progression with elastography

10 920 patients with MASLD and repeated VCTE (median internal: 15 months [11.3-27.7])

Multicentric international cohort
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Monitoring disease progression with elastography

Multicentric international cohort
533 patients with MASLD, cALCD (VCTE >10 kPa or F3-4 at histology), and repeated VCTE within 1 year
Median follow-up : 37 months

Baseline LSM and delta LSM

Predicted liver decompensation
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Petta, Clin Gastroenterol Hepatol 2021



Risk equation for HCC prediction
/ Featrinput \ / ML Algorithms \

SMART-HCC score \ Best Performing \
Algorithm

_—
_—
[
_—
[
\
v
[ !
A :
. e N
=)

Validation

o

Yin, Clin Gastroenterol Hepatol 2024




Risk equation for HCC prediction

A . Hong Kong B . . Bordeaux
cAgntes validation cohort validation cohort
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Number at risk Follow-up duration (years) Number at risk Follow-up duration (years)
20.080 271 267 255 244 236 221 20.08 104 92 72 50 31 27
0.043-0.080 222 221 216 212 208 196 0.043-0.080 167 145 114 87 68 44
<0.043 2239 2232 2209 2182 2159 2078 <0.043 2113 1883 1412 1084 833 646

Significant better discrimation compared to aMAP score and Toronto HCC risk Index
No significant difference by subgroups (etiology, age, sex, T2DM, hypertension)

Yin, Clin Gastroenterol Hepatol 2024



Modelling the dynamics for a better prediction

Single center study (Vienna)
720 patients with chronic liver disease, LSM >10 kPa, and >2 VCTE (total: 2673 VCTE)
Median follow-up : 71 months (62 events of decompensation)
Joint modeling of liver stiffness measurements dynamics
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Weight loss and improvement in histology

Steatohepatitis resolution Fibrosis improvement
293 patients
with NASH 100
52 weeks 20
hypocaloric diet +
exercice 60
Paired liver biopsy 40
26
20
10
21/205 33/205
0
Weight loss (%) : <5 >5-7  27-10 210 <5 >5-7 27-10 210

Vilar-Gomes, Gastroenterology 2015



Relative liver fat change (%)

* PBO

Weight loss and improvement in histology

Phase 2 Retatritude trial
Outcome : liver fat evolution (MRI PDFF)
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BRAVES study

Outcome : NASH resolution without worsening of liver fibrosis

<5% 5%-10% 10%-15% 15%-20% 20%-25% 25%-30% 30%-35% 35%-40% 40%-45% »45%
% Weight loss

Verrastro, Lancet 2023
Sanyal, Nat Med 2024



Biopsy response (%)

Monitoring treatement response with serum transaminases

Phase 3 MAESTRO Phase 3 REGENERATE
OCA 25 mg
60 - e Resmetirom NASH resolution -0 Improved fibrosis 21 stage
e Resmetirom fibrosis improvement 0. No change in fibrosis stage
. e Placebo NASH resolution o A Worsened fibrosis 21 stage
504 ¢ L —~o> 20
e Placebo fibrosis improvement L
%) )
— C
40 - = g 0 o
O © %
. £ O
30 - —~ £ .20 -
. 35
*n. i . \:_)/‘t
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o \L....-___"“ C 0 3 6 9 12 15 18
| i L LTS Time (months)
05 ' ' ' ' i ' ' Improved,n= 92 92 92 92 91 92 90
-100 80 60 40 -20 O 20 40 No change, n = 124 124 124 123 123 121 119
Worsened, n = 34 34 34 34 34 33 31

% ALT evolution between baseline and W52

Loomba, AASLD Liver Meeting 2023
Rinella, J Hepatol 2023
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Treatment response and non-invasive tests of liver fibrosis

Phase 3 REGENERATE — OCA 25 mg group

O Improved fibrosis 21 stage - No change in fibrosis stage A Worsened fibrosis 21 stage

FIB-4 score mean (SE)
change from baseline (%)

ELF score mean (SE)
change from baseline (%)

3 6 9 12 15 18 0 3 6 9 12 15 18
Time (months) Time (months)

Rinella, J Hepatol 2023



Monitoring with a test dedicated to the diagnosis of ballooning

SomasSignal ballooning

0.50 { Kendall's tau = 0.22, p = 0.00011
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Brown, JHEP Reports 2023



Monitoring treatment response with a dedicated test

Phase 2 NATIVE trial - 142 patients treated 24 weeks with Lanifibranor 800 / 1200 mg

Scores NASH resolution and fibrosis improvement NASH resolution without fibrosis worsening
Biomarkers included in the model AUROC | Biomarkers included in the model AUROC
MACK-3 | Baseline raw values + absolute change at EOT 0.76 | Baseline raw values + absolute change at EOT 0.78
FIBC3 None selected -- Absolute change at EOT 0.62
NFS None selected -- Absolute change at EOT 0.62
ELF None selected -- Baseline raw values + relative changes at EOT 0.68
FIB4 None selected -- None selected --
ABC3D | None selected -- None selected --
ROC curve - AUC=0.81 ROC curve — AUC=0.80
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= A i = — I s
2 o e S - 5
T ©
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& © and fibrosis improvement 2 o E °© without fibrosis worsening 42 °
K < . . . E 8 < > 3
g o - - Baseline adiponectin 3 8 o 7 - Baseline CK18 M65 33
g o - Basel.lne ferritin > g - Absolute change of hyaluronate
E o 7 - Relative changes of MMP9 < = S - Relative change of fructosamine - S
- Relative change of transferrin = - Relative change of ALT
o | | o o | | .
o I I I I I I e T | T T T T
00 02 0.4 06 08 10 0.0 0.2 0.4 0.6 0.8 1.0

False positive rate

False positive rate

Boursier, ILC meeting 2022



FIB-4 score mean (SE)
change from baseline (%)

Treatment response and non-invasive tests of liver fibrosis

Phase 3 REGENERATE — OCA 25 mg group

O Improved fibrosis 21 stage - No change in fibrosis stage A Worsened fibrosis 21 stage
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Rinella, J Hepatol 2023



Liver steatosis and treatment response

Outcome Studies <30% reduction in  230% reduction in p OR
(patients) MRI PDFF MRI PDFF
>2 points improvement in NAS 7 (346) 51% 14% <0.001 6,98 (95% Cl: 2.38-20.43)
NASH resolution 6 (318) 41% 7% <0,001 5,45 (95% Cl: 1.53-19.46)
A P < .001 B P< .001 P=.009
601 I_l P< 001 3 MRI-PDFF non-responders 81 I l I I
) Hl MRI-PDFF responders
51% | ! 6
2 40- 2
5 5
3 o
o
g 20s 3
Om
14%
0 ] oLL L
> 2-point NAS NASH > 2-point NAS NASH
reduction resolution reduction resolution

Stine, Clin Gastroenterol Hepatol 2020



Liver steatosis and treatment response

Phase 3 MAESTRO NASH

(Resmetirom)

Biopsy response (%)
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Loomba, AASLD Liver Meeting 2023



Monitoring treatment response with a dedicated test

* Derivation cohort : 95 patients with MASLD from single center (San Diego)
* Validation cohort : 163 participants with MASH F2-3 from the ENLIVEN trial (FGF21 pegozafermin)

MASH resolution index :

MASH resolution index baseline IRM PDFF, ALT, AST + percentage change in MRI PDFF, ALT
Derivation cohort Validation cohort
AUC 0.81,95%Cl 0.69 to 0.93 0.83,95%Cl 0.76 to 0.91
Cut-off MASHResInd<-2.67 MASHResInd<-2.67 10 1o
N 27 17
Sensitivity 88.9% 100.0%
Specificity 32.5% 12.7% fa i
PPV 23.5% 19.9%
NPV 92.6% 100.0% ) 06
06 MASH Resolution Index
Grey zone, N (%) 50 (52.6%) 57 (35.0%) E‘ — Changein ALT
Cut-off MASHResInd=—0.67 MASHResInd=—0.67 z T CHMIEE T y
@ A

N 18 89 “ D4
Sensitivity 55.6% 89.7%

= 0.2
Specificity 89.6% 53.0% i ANCESR Y —
PPV 55.6% 29.2% MASH Resolution Index | 0.83 (0.76-0.91) | Reference -

Spiegelhalterz -0.173
NPV 89.6% 95.9% Change in ALT 0.58 (0.54-0.76) | 0.002 0.0 Prob > || 0.8624
% change in PDFF 0.76 (0.66-0.86) 0.05 it

AUC, area under the receiver operating curve; MASH, metabolic dysfunction- 0.0 '
associated steatohepatitis; NPV, negative predictive value; PPV, positive predictive 0.0 02 0.4 06 08 1.0 o0 0.2 0 0.6 0. 19
- Predicted Probability

Loess Fit [ 95% Confidence Limits

1 - Specificity

Loomba, Gut 2024



Assessment of safety and treatment response on resmetirom
(expert panel recommendations)

3 months
Confirm safet;
Start - Routine DILI
Resmetirom parameters

* Tolerability )

p

Assess safety and efficacy

Worsening of NITs

- Liver enzymes >20%

- VCTE >30%

- MRI-PDFF <30%

- At least 2 NITs worsened

No change in NITs*

\

STOP

Consider
continuing,
add-on or
alternate
approach

G’reatment \ (Assess treatment response
monitoring: * ALT>17 IU/L and/or >20%
« ALT improvement* or normalization

\

>

« VCTE * VCTE >30% drop in LSM
* PDFF * MRI-PDFF >30% drop in liver fat
K A i >
6 months 12 months

* ALT improvement should be accompagnied by improvement in imaging (230% reduction in MRI-PDFF)

Noureddin, Clin Gastroenterol Hepatol 2024



Conclusion

* In untreated MASLD patients, the risk of liver-related complication can be monitored by
repeating non-invasive fibrosis tests during the follow-up.

* The field of treatment response monitoring remains totally open.

v" There are a lot of candidates, and ongoing phase 3 trials will help to evaluate them
(histological, clinical endpoints).

v Monitoring steatosis appears a promising approach for metabolic drug,

* An ideal biomarker of treatment response should perform regardless of the drug’s mechanisms,
which remains an unmet Grail.
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