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Prediction Question

Using Kaggle:/METABRIC_RNA_Mutation.csv,  how can 
we predict what type of breast cancer surgery will be most 
effective based on the status of the ER and HER2 
receptors, number of positive lymph nodes, and detailed 
cancer type?
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Research Proposal

Introduction
Breast cancer is a genetic disease that has affected millions of women worldwide, representing around 15% of cancer cases every year 
(SEER). In 2021, about 43,600 people will die from breast cancer (SEER). In an effort to reduce this number, this study will be 
determining the most effective breast cancer surgery based on the specific patient’s characteristics by utilizing information from the 
METABRIC database. 

Literature Review
Previous work has been focused on utilizing or creating new “-omic” technology to develop a better understanding of breast cancer 
heterogeneity (Caswell-Jin et al., 2021, p. 88). However, current biomarkers focus specifically within one phase of tumor development: 
the untreated primary tumor, thus they are not fully equipped to predict the best specific treatment options for breast cancer patients 
because of the limited coverage of the tumor’s heterogeneity (Caswell-Jin et al., 2021, p. 88-89). This study seeks to better improve the 
prediction of treatment for breast cancer patients through machine learning. 
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Research Proposal (cont.)

Purpose
This study aims to answer the question of how we can predict what type of breast cancer surgery will be most effective based on the 
status of the ER, HER2, and PR receptors, number of positive lymph nodes, and detailed cancer type utilizing 
Kaggle:/METABRIC_RNA_Mutation.csv. The basal-like subtype of breast cancer is exceptionally difficult to treat, with only 
chemotherapy being an effective solution (Urry et al., 2017). Thus, by analyzing the best surgery option for individuals with basal-like 
breast cancer, improvements can be made to increase the treatment options available. 

Methodology
This study will be focused on data from the METABRIC dataset, which features genetic information from 1,980 breast cancer samples 
(Pereira et al., 2016). This dataset does not need cleaning as there is minimal data missing (Aparicio & Caldas, 2016). Because the 
dataset contains roughly 700 columns, a new version of the dataset will be created by splicing the columns to only include 
“age_at_diagnosis,” “type_of_breast_surgery,” “cancer_type_detailed,” “er_status_measured_by_ihc,” 
“her2_status_measured_by_snp6,” “lymph_nodes_examined_positive,” “overall_survival_months,” “overall_survival,” “pr_status,” and 
“death_from_cancer” (Aparicio & Caldas, 2016). Next, groupby functions will be implemented to search for patterns, ie. is there a 
correlation between a specific type of surgery given to a patient and their HER2 status? Then a linear regression model will be fitted to 
the data in order to predict the overall survival of a patient for each surgery option using the patterns found and survival data. The 
surgery option that has the highest rate of survival, should be the optimal option for that specific patient. 
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Research Proposal (cont.)
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METABRIC Dataset
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Machine Learning Python Code

7

Code still work in progress! 



Results

Work in progress! 
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