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[bookmark: _Hlk81316294]Abstract
Bone marrow transplant (BMT) is a curative treatment for acute leukemia, but relapse after transplantation remains a major clinical challenge due to patient heterogeneity, donor compatibility, and limited healthcare resources. This study proposes an interpretable risk stratification model for relapse prediction in post-transplant patients. The model integrates Conventional Logistic Regression (CLR) with Bayesian Logistic Regression (BLR) to predict relapse risk while providing uncertainty for each prediction. This approach is suitable for small and imbalanced clinical datasets. Applied to post-transplant leukemia data, the framework identifies key risk factors, including acute graft-versus-host disease (GVHD) onset time, acute and chronic GVHD occurrence, platelet recovery status and time, and French-American-British (FAB) classification, showing consistent associations with relapse risk. Empirical results show the proposed model achieves the best performance, with the highest F1-score (0.6747) compared to CLR (0.6389) and CLR–SVM (0.6479), indicating an optimal balance between sensitivity and precision. A lower decision threshold was utilized to address class imbalance, improving relapse prediction. Overall, the proposed framework enhances clinical understanding by combining risk prediction with uncertainty quantification in a simple manner, supporting informed decision-making in post-transplant care. This study contributes to explainable AI in healthcare and aligns with SDG3 (Good Health and Well-Being).
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