	Table S1. K-means clustering performance metrics for determining the optimal number of longitudinal trajectories

	Number of
Clusters (k)
	Calinski-Harabasz (CH) Index
	Silhouette Score
	Inertia (WCSS)

	2 Clusters
	396.1
	0.369
	477.2

	3 Clusters (Optimal)
	323.2
	0.284
	375.8

	4 Clusters
	272.6
	0.233
	327.9

	5 Clusters
	234
	0.191
	301.1

	[bookmark: _GoBack]Notes: While k=2 exhibited the highest Calinski-Harabasz index and Silhouette score indicating maximum mathematical separation, k=3 was ultimately selected as the optimal model. This decision was driven by the clear "elbow" inflection point observed in the Inertia metric between k=2 and k=4, combined with the absolute clinical necessity to preserve granularity (i.e., Low, Medium, and High risk tiers) for metabolic stratification in cancer patients.



