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BACKGROUND & OBJECTIVES

Electronic health records (EHR) data are often missing cancer
staging. Advanced machine learning builds accurate but
uninterpretable models; Explainable Al deciphers the logic behind
these models.

In this study, Light Gradient Boosting Machine (LightGBM) imputed
breast cancer stage at initial diagnosis, and SHAP (SHapley
Additive Explanations) explored feature importance of the
underlying model.

METHODS

RESULTS

De-identified data from 460,616 women with breast cancer were
utilized (30,473 with stage). Age and race distributions of patients
with known stage differed from those with undocumented stage.
Patients with unknown stage were older (mean 615 vs. 58.8 years),
had a lower proportion of Black women (9.8% vs. 19.2%), and a
greater proportion of White women (721% vs. 67.1%).

After optimization, the predictive model reached 88% accuracy
(the base model had 67% accuracy).

SHAP analysis revealed that the LightGBM assigned patients to

CONCLUSION

SHAP analysis revealed the expected diagnostic and treatment
patterns. Advanced ML algorithms can impute missing stage at
diagnosis with acceptable accuracy.
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Figure 2. Beeswarm plot with SHAP values for the top 20 features for each stage based on SHAP mean feature importance.
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PCA - principal components based on code descriptions transformed to text embeddings
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