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This study utilizes a 391 patient breast cancer cohort collected at 
Mt. Sinai hospital with invasive ductal carcinoma (IDC) who have 
at least one conventional H&E image. Patient data contains 
clinical features (e.g. age, hormone receptor status, stage, tumor 
size) and Oncotype Dx recurrence scores (RS).

Patients have mean age of 57 years, all Stage I/II, 59% Grade 2, 
and 6% 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.

Multiple deep learning approaches were applied to identify regions 
of tumor, and characterize individual cellular attributes such as 
overall gland structure, nuclear morphology, and mitotic figures. 
Features were generated and utilized for classifying HR and LR 
patients as defined by Oncotype  Dx, with automatic feature 
selection.

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.

We developed an AI-based platform which combines digital H&E 
features relevant to grading with select clinical variables to predict 
breast cancer recurrence and evaluated ability to predict 
Oncotype low risk RS categorization.

PreciseDx model with age and PR levels combined with imaging 
features reflective of mitotic activity and nuclear characteristics 
(clinical grade was not selected) correctly identified LR RS 
categorization: PPV of 91% [95% CI 0.87-0.94], sensitivity 92% 
[95% CI 0.86-0.95] and positive / negative likelihood ratio : 6.8, 
and 0.5, respectively. 

Features selected include age, PR status, and 12 imaging 
features representing nuclear morphology, gland morphology, and 
mitotic activity (i.e. automated / quantitative grade)

Application of an AI-digital breast cancer risk assessment platform 
using only H&E images  and limited clinical data accurately 
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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