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» Fibrosis stage in metabolic dysfunction-associated steatotic liver disease (MASLD)
Is associated with increased mortality and liver-related events

Background

= Digital quantification of scarring from either stained liver sections or stain-free
imaging reduces observer-related variability in the histological assessment of
MASLD

= Development of tools directly predicting outcomes from tissue has been hampered
by the lack of a suitable event-rich cohort
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» Establish individual indices directly predicting risk of all-cause mortality and hepatic
decompensation from key fibrotic architectural features identified using stain-free

Imaging
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Aims

= Compare the predictive power of the new risk indices with:
I. The assigned NASH-CRN fibrosis stage (FO0/1/2 v F3/4)
ii. The stain-free imaging derived qFibrosis stage (qF0/1/2 v gF3/4)
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Methods: SteatoSITE cohort

= SteatoSITE contains integrated o - ﬁ -
RNAseq, clinical and pathological data = =
from 940 MASLD cases with clinical Pop—
outcomes and NASH-CRN scores’ 7 % ' (4
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SteatoSITE nhttps://steatosite.com/

Steatosis ~ Inflammation

'Kendall TJ, Jimenez-Ramos M, Turner F et al. Nat Med 2023;29:2939-2953

Ballooning Fibrosis
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Methods: Stain-free imaging

= Second harmonic generation, two-
photon excitation fluorescence; 184
parameters

* |ntegrated with ML-based
algorithm mapping
collagen burden/distribution, permitting
measurement of fibrospatial properties

= Used for computational stage T C PapC,
assignment, qFibrosis score i

Xu S, et al. J Hepatol. 2014;61(2):260-269.
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Methods: Statistical approach

= Cases randomly split into 300 training and 142 validation

» Using sequential feature selection, 5 of 184 fibrosis-related parameters chosen
and a linear regression used to construct individual indices for risk of all-cause
mortality and hepatic decompensation

= Time-to-event analysis was performed using the Kaplan—Meier method, with death
as a competing risk for decompensation, and distributions compared using the log-
rank test

= A Cox proportional hazards model was used to estimate hazard ratios
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Results: gFibrosis and CRN correlation
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» gFibrosis has been applied in over
a dozen non-cirrhotic and cirrhotic
NASH retrospective studies, where 6
correlation with central
pathologists’ (CRN staging) ranges
from 0.57 — 0.81 N

value

qFibr

* The correlation of gFibrosis with . ‘ =
CRN staging for 452 core biopsies 2
isr=0.74 (p<0.0001) —

0 1
NASH-CRN fibrosis score
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Results: All-cause mortality index

All-cause mortality index NASH CRN gFibrosis index
3 5 5
3 3 2
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Mortality index :
risk category g
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A00( "'."High H000 0 2000 4000 o 000
Time (days) Time (days) Time (days)

HR 95.0% CI

HR 95.0% CI NASH CRN p value Hazard ratio HR 95.0% CI

Index >0.14 vs <0.14 | 0.003 4.490 [1.500, 13.380] F3/4 vs F0/1/2 0.003 3.410 [1.428, 8.150] qF0/1/2 vs qF3/4 | 0.007 3.070 [1.295, 7.257]
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Results: All-cause mortality index parameters

#LongStrPeriPortalDis #LongStrPT StrLengthPTAgg #ShortStrZone2 %Zone2Agg
1250

Fibrosis feature descriptions

Peri portal region #LongStrPeriPortalDis Number of long and distributed strings for peri-portal fibrosis per unit tissue area
. #LongStrPT Number of long strings for portal tract fibrosis per unit tissue area
Portal tract region
StrLengthPTAgg Length of aggregated strings for portal tract fibrosis per unit tissue area
#ShortStrZone2 Number of short strings for zone 2 fibrosis per unit tissue area
Zone 2 region : —
%Zone2Agg Percentage of aggregated collagen for zone 2 fibrosis in tissue area
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Results: Hepatic decompensation index

Decompensation index NASH CRN gFibrosis index
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r p =0.00011
z 20 >
= p < 0.0001 = =
k] - Q
[ 3 @ [
8.« o Q
o o o
a a a
2 2 2.
L R o
=] =20 =
£ - : -
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= Decompensation = NAS = R B . | e e S et | * -
index risk categ "o -+ qF0,1,2
-+~ Low sl -+ qF3
-~ High -+ F3

Time to liver event coding (days)

HR 95.0% ClI HR 95.0% ClI

pvalue Hazard ratio HR 95.0% CI NASH CRN p value Hazard ratio

Index >0.31 vs <0.31 | 0.0001 5.960 [2.924, 12.14] F3/4 vs FO/1/2 0.0001 3.650 [1.814, 7.353] qF0/1/2 vs qF3/4 | 0.0001 3.590 [1.78,7.199]
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Results: Hepatic decompensation index parameters

#tIntersectionPT #LongStrPeriP H#ThinStrPeriPortal H#ThinStrPeriPortal StrLengthPeriPortal
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Fibrosis feature descriptions

Portal tract region #IntersectionPT Number of intersections of all strings for portal tract fibrosis per unit tissue area
#ThinStrPeriPortal Number of thin strings for peri-portal fibrosis per unit tissue area
StrLengthPeriPortal Length of all strings for peri-portal fibrosis per unit tissue area

Peri-portal region : : : : : —
#LongStrPeriPortalAgg Number of long and aggregated strings for peri-portal fibrosis per unit tissue area

#ThinStrPeriPortalDis Number of thin and distributed strings for peri-portal fibrosis per unit tissue area
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Summary

= Using liver biopsy material with linked long-term clinical outcome data, we
developed tools that directly predict hard endpoints in patients with MASLD
without ordinal fibrosis scores as a surrogate

* |ndividual indices composed of microarchitectural features quantified by stain-free
iImaging have greater predictive value than pathologist-assigned NASH-CRN
fibrosis stage or computationally-assigned gFibrosis stage

= Parameters used in separate indices were related to extracellular matrix features
In portal tract, periportal, and zone 2 regions

= To establish a definitive link between microarchitectural features at baseline, their
modification following drug treatment, and associated clinical outcomes, it is
essential to incorporate validation within a prospective study
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