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Objective, what and why

Methods

On the internal dataset, the model achieved an accuracy of

0.9325, precision 0.9057, recall 0.9392, F1-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,

F1-score 0.8440, and AUC of 0.9716 (Table 1) on them.

Conclusion

Results

These findings show that the proposed optimization-based patch selection could achieve high performance and improve the computational efficiency of histopathology-based PAM50 classification

compared to existing methods, proposing an imaging-based alternative to aid clinical decision-making.

Table 1: Model performance comparison on internal vs. external test dataset

Figure 1: The overall procedure of the proposed method

Figure 3: Distribution of image quality and stain characteristics across the four subtypes in the 

internal (TCGA) dataset

Figure 2: Representative H&E-stained tissue patches from the internal (TCGA) for staining 

CPTAC patches across four molecular subtypes

✓ Breast cancer is one of the leading causes of cancer-related

mortality among women worldwide.

✓ PAM50 subtype classification is clinically valuable, but

current assessment usually relies on costly gene-expression

profiling.

✓ This study aimed to classify PAM50 breast cancer subtypes

directly from H&E histopathology slides as a cost-effective

and clinically accessible alternative to genomic assays.

✓ We present a novel multi-objective optimization framework

for the automatic selection of informative and representative

tissue patches. By reducing redundancy, the framework

improves classification efficiency and outperforms state-of-

the-art methods.

➢ Feature extraction using ResNet were performed from the selected

patches.

➢ Classification of four subtypes and evaluate on TCGA dataset as an

internal dataset with 627 WSIs and CPTAC dataset as an external

dataset 122 WSIs (stained-normalized patches).

➢ Division of WSI into candidate patches

➢ A multi-objective optimization strategy to select informative regions

based on tissue quality followed by preprocessing.

➢ NSGA-II-based Multi-Objective Patch Selection

Candidate patch subsets are encoded as chromosomes and evaluated 

using four objectives: Diversity, informativeness, compactness, and 

reliability. 

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.
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