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Abstract

The treatment of metastatic urothelial carcinoma (mUC) has seen dramatic improvements in overall
survival with the advent of combinations like enfortumab vedotin plus pembrolizumab. However, varied
treatment sensitivity due to intratumoral heterogeneity remains a significant clinical challenge.

This article reviews recent biomarker-driven trials and the fusion of cutting-edge technologies.

We highlight artificial intelligence models that predict molecular subtypes and spatially visualize
heterogeneity from routine H&E slides, as well as the utility of circulating tumor DNA (ctDNA) for the
early monitoring of minimal residual disease to guide personalized interventions. Furthermore, we
discuss the deep mechanistic elucidation of cancer progression driven by the DDX31/Mutant-p53/EGFR
Axis. The integration of these spatial, temporal, and molecular biological perspectives represents the
true form of next-generation molecular markers, paving the way for precision oncology in mUC.

(Nishinihon J. Urol. 88 : 278-279, 2026)
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