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Establishment and prediction of 5-year prognostic risk model for breast cancer

patients based on LASSO variable selection combined with Bayesian network "
YAN Ci . GULINUER « Abudureheman ,ZHANG Xu ,SUN Gang”
(Information Management and Big Data Center ,Af filiated Tumor Hospital of Xinjiang
Medical University ,Urumqi , Xinjiang 830011,China)

[Abstract] Objective To construct a 5-year prognostic risk prediction model for breast cancer patients
by using the least absolute shrinkage and selection algorithm (LLASSO) regression and Bayesian network,in
order to explore the causal relationship and risk factors of breast cancer prognosis. Methods The clinical data
of 17 104 patients with breast cancer who were first diagnosed from January to December 2010 in the breast
cancer database system of the Affiliated Tumor Hospital of Xinjiang Medical University were retrospectively
analyzed.including 76 indicators such as demographics, pathology, immunohistochemistry, and treatment in-
formation. LASSO regression was used to screen out the influencing factors that were significantly related to
the prognosis of breast cancer. Bayesian network was used to analyze the interaction between the influencing
factors and evaluate the prediction performance of the model. Results 1.ASSO regression screened 18 varia-
bles strongly related to the 5-year prognosis of breast cancer patients,namely age,nationality, menarche age,
tumor stage, family history of tumor, menopause, surgical grouping, recurrence and metastasis, histological
grade,estrogen receptor status,progesterone receptor status,Ki-67 expression level, HER2 Fish status.radio-
therapy,chemotherapy,targeted therapy,endocrine therapy,neoadjuvant therapy. The Bayesian network mod-
el found that estrogen receptor status, progesterone receptor status, Ki-67 expression level were associated
with intermediate nodes such as radiotherapy and chemotherapy,which indirectly affected the 5-year prognosis
of breast cancer patients. Ki-67 expression level was indirectly connected with HER2 Fish status. Targeted
therapy,which was the parent node of the survival outcome of breast cancer patients. The model evaluation

found that the classification accuracy of the Bayesian network model was 82. 0% ,and the area under the curve
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was 0. 813. Conclusion The 5-year survival prognosis risk prediction model of breast cancer based on LASSO

variable selection combined with Bayesian network constructed in this study has good predictive value.

[Key words] breast cancer;the least absolute shrinkage and selection operator regression;bayesian net-

work ; prediction;data mining
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