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Background and objective

Targeted treatment in breast carcinoma (BC) now includes HER2-low and HER2-ultralow categories. Artificial intelligence (AI) and image analysis may improve

scoring reproducibility, but performance and accuracy may depend on the HER2 IHC assay used. We evaluated the cross-assay generalizability of a HER2 image

analysis algorithm and the effects of assay-specific parameterization and threshold recalibration.

Materials and Methods

Ninety-eight BC cases were stained with two HER2 IHC assays according to the manufacturers’

recommendations: Assay A (PATHWAY (4B5), Roche) and Assay B (EP3, Sakura Finetek, USA). Four

reviewers scored the slides according to the 2025 ASCO/CAP criteria to establish a HER2 status in each

BC to serve as reference score. An existing HER2 image-analysis algorithm1,2, parameterized for Assay

A for HER2-low classification was evaluated on both assays using two clinical categories: not

treatment-eligible (0 and 0+) and treatment-eligible (1+, 2+ and 3+).

The model was subsequently adapted to Assay B by human parameterization, and the intensity

thresholds were then recalibrated to include HER2-ultralow cases. The adapted algorithm was then

evaluated in 92 BC cases. For this analysis, the decision threshold was changed to distinguish not

treatment-eligible (0) from treatment-eligible (0+, 1+, 2+ and 3+), thereby including ultralow (0+) in

the treatment-eligible group.

Results

Initial image analysis algorithm performance
For HER2-low classification, agreement between the image-analysis algorithm and the consolidated reference standard was higher for Assay A than for
Assay B (94% compared to 81%).
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Table 1. Agreement changed after assay-specific image-processing parameterization and 
ultralow-extended threshold selection, with improved agreement for Assay B but reduced 
agreement for Assay A when the adapted workflow was cross-assay evaluated.

Effect of assay B specific parameterization and threshold recalibration to HER2-ultralow
Assay B specific parameterization increased agreement from 81% to 91%.
Recalibrating the intensity threshold to include HER2-ultralow cases resulted in 92% agreement for
Assay B. This reduced false-negative cases from 7 to 1 but increased false-positive cases from 1 to 6.
When the Assay B adapted and recalibrated algorithm was applied to Assay A, agreement decreased
from 94% to 88%.
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