
C
0

0

0

2

1

2
24

23

24
7

13

1

4

14
4

P1

P2

P4

P3

Validation of the HistoIndex AI digital pathology platform as an aiding tool to increase 
pathologist concordance on fibrosis staging in NASH
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INTRODUCTION

• Intra- and inter-observer variability in histological staging of fibrosis in NASH clinical 
trials lead to suboptimal selection of patients and confound assessment of fibrosis 
response. 

• Efforts in reducing pathologist variability as well as improving scoring accuracy are 
therefore critical for a reliable NASH clinical trial. 

• Aim: To prospectively evaluate the utility of the HistoIndex artificial intelligence (AI) 
tool to improve the reliability of fibrosis staging in NASH

• Histology slides from two trials (NCT #03517540, #03912532) including 80 
baseline/screening biopsies and 40 paired baseline and end-of-treatment biopsies 
were read by 4 pathologists in a cross-over modality design (Fig. 1), either without AI 
or with AI (Fig. 2).

• Fibrosis stage distribution (based on pathologist median without AI) is F0: 6, F1: 12, 
F2: 48, F3: 27, F4: 25.

Key result #2: AI-assisted reads improved the rates of concordance between 4 pathologists for inclusion of NASH 
with F2-F3, exclusion of NASH (F0, F1, F4), and assessment of fibrosis response (Fig. 5). This increase was 

associated with decreased variance around the median reads. 

RESULTS

METHODS

Fig 1. Study design. 4 expert hepato-pathologists, masked to each other, read a total of 120 biopsy 
sections twice each, masked to study source, with and without the AI aiding tool respectively, in 
random order reading 30 biopsies each week. The process was repeated after a 4-week washout.

Key result #1: AI-assisted reads improved inter-observer kappa for fibrosis staging (Fig. 3A and Fig. 4), with the greatest impact shown for F0-F2 population (Fig. 3B). In clinical trials, this kappa 
improvement would have reduced the number of cases requiring adjudication by a third reader by 30%.

Fig 3. (A) Inter-reader weighted kappa for fibrosis staging without vs. with AI aiding, (B) mean inter-reader weighted kappa when 
evaluated separately for early-stage fibrosis (F0-F2 population) and late-stage fibrosis (F3-F4 population)
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Fig 4. Inter-reader weighted kappa for evaluation of inclusion/exclusion to clinical trial (F2-F3 
vs. F0, F1, F4) .

• HistoIndex AI tool enhances pathologist confidence and inter-rater reliability 
for assessment of fibrosis stage in NASH.

• They validate the utility of SHG/AI as an aid for pathologist assessment of 
fibrosis. 

• These data support the use of SHG/AI to enhance the efficiency of clinical 
trials and reliability of fibrosis readouts of response from trials.

CONCLUSIONFig 2. Evaluation platform. During 
the session with AI, pathologists were 
provided with an unstained second 
harmonic generation/two photon 
excitation fluorescence (SHG/TPEF) 
image (D), along with the AI 
quantitative fibrosis (qF) continuous 
values and the corresponding qF
stage (A), in addition to the 
conventional H&E (B) and Masson’s 
Trichrome image (C).

Key result #3: Overall, at least 3 out of 4 pathologists considered SHG/TPEF 
image useful in 83% cases (Fig. 6A) and qF values useful in 55% cases (Fig. 6C); 

this was greatest for F1-F2 (Fig. 6B and Fig. 6D). 

Fig 5. Rates of concordance between 4 pathologists without AI vs. with AI (green man: proportion agreed by 4 pathologists)

Fig 6. Venn diagram for the number of samples pathologists found (A) SHG useful or (C) 
qFibrosis useful, with the corresponding distribution for the different F-stage in which at least 3 
pathologist found (B) SHG useful or (D) qFibrosis useful. 

Utility of SHG/TPEF image for aiding Utility of SHG/TPEF image for aiding
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Without AI With AI

included not-included

excluded not-excluded

responder status agreed not agreed

64% 
increase

45% 
increase

45% inclusion (F2/F3 stage) samples 
(defined by pathologist median)

mutually agreed by 4 pathologists at both randomizations

38% exclusion (F0/F1/F4) samples 
(defined by pathologist median)

mutually agreed by 4 pathologists at both randomizations

55% exclusion (F0/F1/F4) samples
 (defined by pathologist median)

mutually agreed by 4 pathologists at both randomizations

74% inclusion (F2/F3 stage) samples 
(defined by pathologist median)

mutually agreed by 4 pathologists at both randomizations

24% 
increase

49% treatment evaluation status 
(responder/non-responder as defined by pathologist median)

mutually agreed by 4 pathologists at both randomizations

61% treatment evaluation status
(responder/non-responder as defined by pathologist median) 

mutually agreed by 4 pathologists at both randomizations

excluded not-excluded

included not-included

responder status agreed not agreed


