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Automated Al-assisted assessment of
NAS and fibrosis stage in biopsy-
confirmed rodent models of MASH

@ NAFLD Activity Score using GHOST
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Background & Aim

NAFLD Activity Scoring (NAS) and
fibrosis staging is widely used in
clinical trials and preclinical studies
for metabolic dysfunction-associated
steatohepatitis (MASH). The present
study aimed to develop and validate
an automated deep learning-

assisted digital imaging analysis . . . .
pipeline, termed GHOST (Gubra ‘ FlbeSlS Staglng USlng GH
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Figure 1. GHOST-based NAFLD Activity Score (NAS). (A) Portal triads and
central veins were detected using deep learning (10X). (B) Deep learning
detected nuclei of hepatocytes with steatosis, hepatocytes without
steatosis, and inflammatory cells (20X). (C) Post-processing excludes
periportal inflammation. (D) Post-processing converted clusters of =4
inflammatory cells into foci. Scores were calculated based on simple
threshold. (E) Correlation of GHOST and manual scoring. Cohen’s Kappa
value = 0.72
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perform fibrosis scoring (Ishak analysis method based on a polynomial local linear filter feature.
| T ) PSR-stained (D) Correlation of GHOST and manual scoring. Cohen’s Kappa value = 0.84
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sections from CDAA-HFD rats
(n=86). All GHOST data were
validated against manual scoring
performed by expert

Ishak Fibrosis Score using GHOST ‘ Histomorphometric variables

100+ D Ly

>

histopathologists.
. : : ——— 8
A Originalimage B Tile scores £ % 3:)
—~ ° ° n —_
g ..o | (P Ishak Fibrosis Score 85 - =g 6-
° : > = ©
G533 i . 1 o 4 o
Conclusion - oo | 0 §2 ao- S 4
o RihAr GRS . 3 e i
A ;‘;}* a0y 4 eV 1] 2 0 IS 20- 27
+ GHOST shows high agreement L £ o | 4 . 2| 2/0 O
: ' L 2, Yag' 2 . O b= 0-
with manual SCoring by expert <t 4 &7“"};‘ kn{ 2 3|1 0 6 Chow28w 38w 48w 58w 68w Chow28w 38w 48w 58w 68w
histopathologist in industry- < oG . = | 4/0 0 O
i3 e ‘\“ : 3 )
standard rodent models of 8 PRSI | 1 c 500 0 0 B E
MASH. e i mt& A | n = 6 0 0 O . 10-
Av e e 4 0 1 2 3 4 5 6 o
. . s,:.,-’m. Sy qu_ ;“"- ;_; | = T 0 g -
+ GHOST provides unbla.sed, fast, e G \,g | . . ”ﬁ% GHOST score 8% . ”
accurate and reproducible eke e @Rt il | | v 1 2 E 8T 6
histopathological scoring. = E X
. . g S 20— gi\f 4-
+ GHOST enables quantitative p— .. Figure 3. GHOST-based Ishak fibrosis score. E= S 2-
analySIS Of SCO rlng_derlved : - ': 3 2 ) (A) Original image of PSR-stained liver section d‘:
. P R s from CDAA-HFD rat (top) and age-matched 0 0
variables. ., | control (bottom). (B) Images are divided into Chow28w 38w 48w 58w 68w Chow28w 38w 48w 58w 68w
ik R squares and classified using convolutional
+ . . . 5 R » i neural network (CNN) analysis. Output of the
GHOST s hlghly appllcable for 4 P AT AR k ) CNN analysis was used in a machine learning C F
assessment of drug effects on © ST i algorithm to train GHOST to predict fibrosis 5 i
L : : — 3 SRR IR > stage. Boxes of different colours have been ” 10
Cl I ICal hlsjcopatholog ICal 9 5 7 given different Ishak scores : White=0, % "
hallmarks in mouse and rat + orange=5 and red=6. (C) Correlation of GHOST £ 1.5- 3 8-
C o
O and manual scoring. Cohen s Kappa value=0.82 = s
models of MASH. S i 2 2T -
" s sy 2 ) 10_ E o
= - ©
c 'O X 4-
Scan the QR S o5 § =
code to see the e s rel et L E ' S 2-
poster online e ey 0.0-1— 0-
Chow28w 38w 48w 58w 68w Chow28w 38w 48w 58w 68w

Figure 5. GHOST-based histomorphometrics on scoring variables. (A) Percentage of hepatocytes with
lipid droplets relative to total hepatocyte counts (mean +SEM) (B) Number of inflammatory foci pr mm?

WWW.g U bra.d k (mean +SEM). (C) Ballooning cell index. (D) Percentage of area with fibrosis in section (mean +SEM). (E)
Percentage of area of periportal fibrosis in the section (mean +S EM). (F) Percentage of area of
sinusoidal fibrosis in the section (mean +SEM).
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