Accurate quantification of slide-level HER2 scores in breast cancer using a machine-learning model,
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Model Development. AIM-HER2 was developed using whole-slide images Key Results: Figure 4. Concordance between AIM-HER2 predicted and pathologist-labeled slide-level
(WSI; N=4261) from clinical and commercial sources. WSI were split into * High concordance was observed between AIM-HERZ2-predicted and HER2 scores.
training (N=2694, 63%) and optimization (N=1567, 37%) sets. An pathologist-labeled slide-level HER2 scores, overall (Figure 4A, 4B).

additive multiple instance learning (aMIL) model* was trained to predict Similar results were observed when assessing AIM-HERZ2 performance

HERZ2 scores directly from WSI and create interpretable heatmaps that * For each HERZ2 scoring level (Figure 4C)

depict HER2 predictions in tissue images (Fig. 1). The model was trained  For multiple slide scanners (Figure 4D)

on >157,000 annotations and approximately 12,000 slide-level HER2  With IHC with multiple HER2 IHC antibody clones (Figure 4E).
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from three pathologists per slide. Image artifacts and in situ carcinomas Figure 3. Example AIM-HER2 Breast model overlay. 1 PathAl, Boston, MA

were identified using artifact and tissue segmentation models and were N [ e | SR = il = o-8 - - B Agreement between AIM-HER2 # Employed at PathAl at time of study
- . . - . A03 HERZ IHC Side 703 © |IIIMISEANEEEE s COURER B HER2 IHC Siide 03 © ERCIIESEANASI A CA 8 g ' ' d pathologist
excluded, leaving only regions of invasive carcinoma to be analyzed. AIM- Xy o | CORRRRIER e R e 1 2 and pathologists

_ _ B Siidls Resilts Review Wi e e SN - LT ; it RN | AIM-HER2 Score E=1 Agreement among pathologists
HER2 Breast makes use of three sub-algorithms: 1) Artifact Model, 2) ey e W e _ | CONTACT
Tissue Model, and 3) HER2 Scoring Model (Fig. 2). Model outputs o | PO SRR N & L F |
include: HER2 score (0, 1+, 2+, 3+), area of invasive carcinoma, and R o e R S e e santhosh.bala@pathai.com
aMIL density heatmap overlays (Fig. 3). e o SR - . publications@pathai.com

Area cons istency with HER2 0

Evaluation of AIM-HER2 Breast. AIM-HER2 performance assessed on 19.7% S ] o S A e S -
HER2 IHC slides obtained from five academic or commercial sources caon = l- e 5 . . REFERENCES
(N=804 total, 770 marked evaluable by pathologists). Two sources, PP G s e e Py O - - - oL K - - - 1) Fernandez, Al, et al. JAMA Oncol. 2022 8(4):1-4.
comprising 223 slides (30.3% of total), were held out and not seen during e sy i 1 B ] o R 0 Iy 2+ > AT2 G450 s360  ScansScope v 2) Modi, S et al. N Engl J Med. 2022 387:9-20.

iNi ifi i - - - i e e B S e e B L (N=199) (N=230) (N=120) (N=221) (N=392) (N=206) (N=91) (N=81)
training. Board-certified pathologists (N=52) with relevant experience o o R I NG N L R B Agreement between AIM-HER2 = Aggeer?ﬁr}t betQNeenAlM_HERz 3) Wolff, AC, et al. J Clin Oncol. 2018 36:2105-22.
| - . . HER2 Density Heatmaps e e e e »n et o Gt . cin, By ot and pathologists and pathologists
prqvm!ed manu.al H.ER.2 scores Ic?ased on ASCO-CAP guidelines. Nested | S AR Lol T A R B Agremmont armong pathologits o e <+ pathaist 4) Javed, SA et al. Adv Neural Inf Process Syst. 2022 35.
pairwise non-inferiority analysis®> was used to compare model HERZDSY gm0 o e e PR oy

performance to that of pathologists (N=3 pathologists per slide). In the s ER O B e s S L A T S S . .
nested pairwise framework, agreement among pathologists was Area consistency Wit HER2 1+ @ e R b T - | o) Gerardin, Y, et al. 2023 arXiv:2306.04709

| o MR L R o e BH R U g A) Confusion matrix showing agreement between
compared to agreement between AIM-HER2 and pathologists via linear i o B TR AR SR ' AIM-HER2 and pathologist consensus for each HER2

kappa, so that summary metrics account for inter-pathologist variability. ] e e VRl | | o ————— R - score. Kappa values were calculated to assess ACKNOWLEDGMENTS
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AIM-HERZ2 sub-algorithms A) detect and remove all artifact (e.g. tissue We developed AIM-HERZ2, a novel aMllL-based approach for predicting slide-level HER2 IHC scores. AIM-HER2 has similar levels of agreement with pathologists as
folds, damaged tissue, blur), B) identify and classify regions of stroma, pathologists have with each other for determining HER2 score. This result is upheld when slides imaged using multiple scanning platforms and stained using multiple HER2
necrosis, invasive cancer, and ductal in situ carcinoma (DCIS), and C) antibody clones. The performance of AIM-HER2 on multiple scanners and after multiple assays supports broad applicability of this algorithm in clinical laboratories, including

calculate slide-level HER2 scores according to ASCO/CAP guidelines. for the identification of HER2-low cases. Work is ongoing to perform similar analyses in an independent, real-world dataset. San Antonio Breast Cancer Symposium,
December 5-9, 2023,

San Antonio, TX




