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PREDIKSI RESPONS KEMOTERAPI KANKER
PAYUDARA MENGGUNAKAN ENSEMBLE

LEARNING BERBASIS DATA
KLINIS DAN FITUR MRI

Michael Aditya

ABSTRAK

Kanker payudara merupakan penyebab utama kematian akibat kanker pada wanita
secara global. Prediksi respons pasien terhadap Neoadjuvant Chemotherapy
(NAC) dalam mencapai Pathological Complete Response (pCR) sangat krusial
untuk menentukan strategi pengobatan. Namun, metode prediksi konvensional
bersifat subjektif dan terbatas dalam menangkap heterogenitas tumor. Penelitian
ini mengusulkan pendekatan Ensemble Deep Learning multimodal yang
mengintegrasikan fitur citra Magnetic Resonance Imaging (MRI) dengan data
klinis pasien. Sistem dikembangkan menggunakan arsitektur ResNet50 untuk
ekstraksi fitur otomatis dari citra MRI, lalu dikombinasikan dengan variabel
klinis melalui interaksi fitur. Model prediksi dibangun dengan menggabungkan
empat algoritma (LASSO, SVM, Random Forest, dan XGBoost) menggunakan
mekanisme Soft Voting untuk meningkatkan stabilitas. Evaluasi dilakukan pada
dataset publik I-SPY1 (n = 156) menggunakan skema validasi Lockbox Split. Hasil
eksperimen menunjukkan bahwa model yang diusulkan mampu memprediksi status
pCR dengan nilai AUC-ROC mencapai 0.8841, Akurasi 84.38%, dan Spesifisitas
91.30%. Analisis fitur lebih lanjut mengungkapkan bahwa interaksi antara pola
visual MRI dan usia pasien merupakan faktor dominan dalam prediksi.

Kata kunci: Deep Learning, Ensemble Learning, Kanker Payudara, Prediksi pCR,
ResNet50.
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PREDICTION OF BREAST CANCER CHEMOTHERAPY RESPONSE
USING ENSEMBLE LEARNING BASED ON CLINICAL DATA AND MRI

FEATURES

Michael Aditya

ABSTRACT

Breast cancer remains the leading cause of cancer-related mortality among women
worldwide. Early prediction of patient response to Neoadjuvant Chemotherapy
(NAC), specifically the achievement of Pathological Complete Response (pCR),
is crucial for determining optimal treatment strategies. However, conventional
prediction methods are often subjective and fail to capture tumor heterogeneity.
This study proposes a multimodal Ensemble Deep Learning approach integrating
Magnetic Resonance Imaging (MRI) features with patient clinical data. The system
utilizes the ResNet50 architecture for automatic feature extraction from 2.5D MRI
images, combined with clinical variables through feature interaction engineering
techniques. The prediction model is built by combining four algorithms (LASSO,
SVM, Random Forest, and XGBoost) using a Soft Voting mechanism to enhance
stability. Evaluation was conducted on the public I-SPY1 dataset (n = 156)
using a Lockbox Split validation scheme. Experimental results demonstrate that
the proposed model achieved an AUC-ROC of 0.8841, Accuracy of 84.38%, and
Specificity of 91.30%. Further feature analysis revealed that the interaction
between MRI visual patterns and patient age serves as a dominant factor in
prediction. These findings highlight the potential of multimodal Deep Learning
fusion as an objective and non-invasive clinical decision support tool.

Keywords: Breast Cancer, Deep Learning, Ensemble Learning, pCR Prediction,
ResNet50
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