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Objective: The aim of this study was to use a machine learning algorithm to identify biomarkers of resistance to neoad-
juvant chemotherapy (NACT) in breast cancer (BC). Methodology: We evaluated microarray gene expression data of BC
samples before NACT from public datasets of the Gene Expression Omnibus database. We performed differential expres-
sion analyses comparing patients who presented residual disease (RD) vs pathological complete response (pCR) to NACT
in each dataset and employed a machine learning algorithm to classify genes involved in NACT resistance. Differentially
expressed genes with an adjusted p-value less than 0.01 and a logFC greater than 1 or less than -1, identified in more than
one analysis, were selected as potentially relevant to tumor resistance. We implemented the XGBoost algorithm, a machine-
-learning technique based on trees, and used the SHAP method to interpret the prediction results of the machine-learning
model. Results: The selected datasets were GSE25066, GSE20271, and GSE20194, containing 472, 173, and 267 samples.
These datasets present heterogeneous data, with different subtypes of BC and treatments used in the NACT (FACTFECT
and paclitaxelxdocetaxel). Our differential expression analysis identified 39 genes for the dataset GSE25066, 28 for GSE20271,
and 43 for GSE20194. The XGBoost algorithm achieved an average accuracy of 95% in classifying samples into pCR and RD.
Through the SHAD, we identified the genes that most contributed to the prediction of resistance to NACT in the algorithm
and found 229 genes in GSE25066, 84 in GSE20271, and 154 in GSE20194. Despite the high heterogeneity of the datasets
and methodologies, we identified five genes that were common to both methods. Conclusion: These findings contribute
to a better understanding of the mechanisms involved in intrinsic tumor resistance to NACT, highlighting the capacity of
the XGBoost algorithm in predicting BC resistance, and allowing the development of personalized therapeutic strategies.
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