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Abstract

Background: Clinical practice guidelines emphasize the critical importance of grading and stage in breast cancer

treatment. Although histologic grade is subjective, non-quantitative, skill-dependent, and oftentimes inaccurate it

remains an independent prognostic feature and therefore plays a direct role in patient management including

neoadjuvant therapy vs surgery, and interpretation of genomic studies. We developed an AI-based platform which

combines digital H&E features with select clinical variables to assess risk of breast cancer recurrence and evaluated

ability to predict Oncotype low risk RS categorization. Methods: Retrospective study to identify a subset of Mt. Sinai,

NY invasive ductal breast cancer (IDC) patients from 2010-2016 with H&E stained slides, clinical features and

OncotypeDx recurrence scores (RS). Recurrence endpoint(s): local- regional, distant-recurrence free and overall

survival. Digital images generated with Philips scanning system; reviewed by two pathologist for tumor content and

quality prior to image analysis and feature extraction. Support vector machine learning models were used for initial

feature performance and final models generated. Positive predictive value (PPV), sensitivity (S) and likelihood ratios

(LR) were used for performance. Results: 391 patients: mean age 57 years, 100% Stage I/II, 59% Grade 2, and 6%
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LN+ve 0-3; 97% IDC, 100% ER+ve, 94% PR+ve, 0% Her2 amplified; median follow-up 61 months; 323 (83%) low

risk (</=25) RS and 68 (17%) high risk RS (>25). There were 23 events (6%) and 13 (56%) were locoregional

recurrence. PreciseDx model with age, and PR levels combined with imaging features reflective of mitotic activity

and nuclear characteristics (clinical grade not selected) correctly identified LR RS categorization: PPV of 91%, [95CI

0.87-0.94], Se 92% [0.86-0.95] and positive / negative likelihood ratio : 6.8, and 0.5, respectively. Conclusions:

Application of an AI-digital breast cancer risk assessment platform using only the H&E image and limited clinical

data successfully classified low risk RS patients with high accuracy. Future models will extend outcome to 10 years

and evaluate treatment selection and duration
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