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Objective, what and why

v" Breast cancer is one of the leading causes of cancer-related

mortality among women worldwide.

v PAM50 subtype classification is clinically valuable, but
current assessment usually relies on costly gene-expression

profiling.

v" This study aimed to classify PAMS50 breast cancer subtypes
directly from H&E histopathology slides as a cost-effective

and clinically accessible alternative to genomic assays.
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Tumors that look similar under the
microscope can behave very differently—

some grow slowly, others are aggressive.
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PAMS50 is a gene-expression—based

system that classifies breast cancer
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into four intrinsic molecular subtypes:
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Predict PAM50 directly from
routine H&E histopathology
images using Al

Results take time,

delaying decisions.

Not widely available

§6%  HER2-enriched

| $ Basal-like

o Lo therapy choices and - . f iz
v" We present a novel multi-objective optimization framework * /y St;rj;yy;z;fif :rr(l)gnosis. ?;’St;;cliszﬂeszuﬁy | 0 fMa;l:rni ':)‘If’e'e:c“c'::;;vlz‘ gt
for the automatic selection of informative and representative =1 and more affordable.
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improves classification efficiency and outperforms state-of- e
the-art methods.
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y Figure 1: The overall procedure of the proposed method
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Figure 2: Representative H&E-stained tissue patches from the internal (TCGA) for staining
CPTAC patches across four molecular subtypes
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Figure 3: Distribution of image quality and stain characteristics across the four subtypes in the
internal (TCGA) dataset
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F1-score 0.8440, and AUC 01 0.9716 (Table 1) on them.

Figure 3 shows that the reference image for stain normalization was selected from the top 50 ranked patches, ranked using the statistical features shown in this figure.

Conclusion

On the 1nternal dataset, the model achieved an accuracy of
0.9325, precision 0.9057, recall 0.9392, Fl-score 0.9214, and
AUC 0.9923. For the external evaluation, the selected patches
from CPTAC dataset has been stained (Figure 2), then model
achieved an accuracy 0.8445, precision 0.8473, recall 0.8444,

These findings show that the proposed optimization-based patch selection could achieve high performance and improve the computational efficiency of histopathology-based PAMSO0 classification
compared to existing methods, proposing an imaging-based alternative to aid clinical decision-making.
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