Machine learning-based prediction of Geboes score and histologic improvement and remission

thresholds In ulcerative colitis
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Histology is emerging as a potential therapeutic endpoint for ulcerative colitis (UC) driven by associations between OVERLAYS ————
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Here we report the first machine learning (ML)-based prediction of the Geboes score, and GS-derived thresholds of stained WSI and corresponding tissue
histologic improvement and remission3, directly from whole slide images (WSI) of hematoxylin and eosin (H&E)-stained overlay from normal colon, moderate
mucosal biopsies. Together, PathAl models for characterization of the UC histology (IBD-Explore) and the PathAl algorithm g;gg:g 22};2’@ chr':gl’eingrstﬁc\;ieo?/;tr'l\;i
for Geboes scoring (Al-measurement of histological improvement in UC (AIM-HI UC); for research use only) have the |

. _ _ o _ _ _ _ s . shown for normal colon WSI (artifact,
potential to identify clinically relevant histologic features, enable robust scoring, and ultimately advance precision medicine vellow: background, gray). b) H&E-stained

for patients with IBD. WSI and corresponding cell overlay.
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, o thologiet Variability ve. AM-HI UC Scorin We report a ML-based approach for predicting Geboes score, and key GS-
* IBD-Explore tissue and cell prediction models based on » To assess our CNN models, we used CNN tissue and cell model ° i ° based thresholds of histological improvement and histologic remission.

convolutional neural networks (CNN) were developed using 8,245 predictions to extract quantitative human interpretable features Figure 5. Variability in Average agreement between AIM-HI UC and pathologists is comparable to
WSI from clinical and commercial sources, split into training (5769, (HIFs) measuring tissue area proportions, cell count proportions, Geboes scoring among average agreement among pathologists on the held-out test set for

70%), validation (1653, 20%) and test (823, 10%) sets. WSl were and cell densities. We then carried out Spearman’s correlation nathologists and AIM-HI Geboes scores and clinically relevant endpoints.

annotated by American Board of Pathology board-certified analysis between HIFs and median consensus Geboes scores. UC. Scores from 3
pathologists who routinely practice gastrointestinal pathology pat.ho|ogigt5 and the

(Figures 1,2). AIM-HI UC algorithm
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pathologist review, and reporting of case-level results. This approach may
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=\ the test set enable standardized, reproducible, and accurate prediction of clinically
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AIM-HI UC, the PathAl Geboes scoring algorithm, can be integrated into a
clinical trial workflow facilitated by the PathAl AlSight Clinical Trials
Platform, which enables intake of WSIs, deployment of ML models,
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« Tissue and cell predictions were used to extract human- Table 1. Correlation of consensus Geboes scores with human

interpretable features (HIFs) measuring tissue area proportions, interpretable features extracted from CNN-generated tissue
cell count proportions, and cell densities. and cell predictions.
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_ . . : . compared to average agreement among pathologists for Geboes
percent agreement (NPA; agreemeqt gbove cutoffs) for histologic Fl_gure 4. Correla_tlon c_>f GS], .GSZA’ GS2B and GS3 subsco_res scores and clinically relevant endpoints. Geboes overall grade linear
improvement (HI, GS < 3.1) and remission (HR, GS < 2) cutoffs, and with HIFs reflecting histologic features used by pathologists

. kappa, and PPA and NPA for histologic improvement and remission are q h
linear kappa for Geboes grade-level predictions (GS 0,1,2,3,4,5). for scoring. PP 7 P “ Pat Al

reported.

Pathologist median consensus GS2B subscores




