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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 THC assay used. We evaluated the cross-assay generalizability of a HER2 image
analysis algorithm and the effects of assay-specific parameterization and threshold recalibration.

PROJECT OVERVIEW

98 breast carcinoma cases
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PART 1:

CROSS-ASSAY EVALUATION

Initial evaluation
Image analysis algorithm adapted
for Assay A

Model tested on
Assay Aand Assay B

Binary clinical grouping
Not treatmenteligible: 0, 0+
Treatment-eligible: 1+, 2+, 3+

Compare image analysis results
with HER2 reference score
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ASSAY B-SPECIFIC
PARAMETERIZATION

Parameterizationfor Assay B
staining characteristics

Model recalibrated
toinclude HER2-ultralow

Evaluation of a cohort of
92 BC cases
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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 algorithm!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 (14, 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.
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Results

Initial image analysis algorithm performance
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Scan the QR code for detailed documentation of
the digital image-analysis workflow and assay-
specific parameterization.

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%).
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%.

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.

- - - Assay A Assay B
Workflow / comparison Classification threshold PATHWAY EP3
o Initial evaluation HER2-low 94% 81%
original algorithm adapted on Assay A 0/0+ vs 1+/24+/3+
After Assay B-specific image- HERZ2-low
processing parameterization 0/0+ vs 1+/2+/3+ 92% 91%
After Ultralow-extended threshold i
selection H EDRfs' UAE? Ilﬂ_r:, IET} gie‘d 88% 92%
with Assay B-adapted workflow
Figure 1.
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dependent image analysis
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Figure 2. Representative
effects of Assay B specific
parameterization and
threshold recalibration to
include HER2-ultralow.

A, C, E, G and I show Assay A,
while B, D, F, H and ] show
Assay B.

A-B: concordant HER2 1+
results by both reference and
image analysis assessment,
after threshold recalibration

Assay A

0 C-D: a reference HER2 1+
%‘ case scored 0 by AI before
W recalibration, representing a
v false-negative  result, and
L TR HER2-ultralow afterwards,
Reference: 0 Reference: 0 : o -
2 A e Before*: 0 | moving it into the treatment-
After*: 0 After*: HER2-ultralow ~ eligible group.

E-F and G-H: reference HER2 0 cases in which recalibration produced HER2-ultralow false-positive
results on Assay B and Assay A, respectively.

I-J: reference HER2 0 cases classified as HER2-ultralow by image analysis on both assays after
recalibration. Overall, recalibration for HER2-ultralow reduced false-negative results but increased
false-positive results.

* Image analysis results before and after threshold recalibration to include HER2-ultralow
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Existing HER2 image analysis algorithm
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for HER2-low
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PART 1:
CROSS-ASSAY EVALUATION

Assay A:94% agreement
Assay B: 81% agreement
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PART 2:

ASSAY B-SPECIFIC
PARAMETERIZATION

Assay B-specific
parameterization

Assay A: 92% agreement

Assay B: 91% agreement
I

Threshold recalibration to
include
HER2 ultralow

Assay A: 88% agreement
Assay B: 92% agreement

!
CONCLUSIONS

HER2 image analysis algorithm
performance was assay
dependent.

Initial HER2 image analysis showed
highest agreement for Assay A
being used to train the algorithm

Assay B-specific parameterisation
was associated with higher
agreement with Assay B and gave
reduced agreement for Assay A.

The threshold recalibration
changed the balance between
false-negative and false-positive
results.

When the Assay B-adapted and
recalibrated model was applied to
Assay A, that had shown the best

initial performance, agreement

decreased from 94% to 88%.

These findings highlight
the need for assay-
specific algorithm setup,
independent validation
and verification at the
intended clinical
decision threshold
before deployment.
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