Supplementary Text
Initial brain metastasis velocity (iBMV): iBMV was computed by dividing the number of BMs by the time interval (measured in years) between the original MM diagnosis and the dates when magnetic resonance images were collected to identify BM. For instance, if a patient develops four brain metastases at the time of the initial brain event, which is 6 months (0.5 years) post-diagnosis of cancer, the iBMV is 8 BM/year.
Lymphocyte-to-monocyte ratio (LMR): LMR is an inflammatory marker calculated by dividing the absolute lymphocyte count by the absolute monocyte count in peripheral blood. The unit of LMR is typically reported as a ratio (no specific unit).
Neutrophil-to-lymphocyte ratio (NLR): NLR is an inflammatory marker calculated by dividing the absolute neutrophil count by the absolute lymphocyte count, both obtained from a routine complete blood count (CBC) test using peripheral blood. The NLR is typically expressed as a simple ratio without any specific unit.
Platelet-to-lymphocyte ratio (PLR): PLR is calculated by dividing the absolute platelet count by the absolute lymphocyte count, both derived from a routine CBC test using peripheral blood. The PLR is typically expressed as a simple ratio without a specific unit.
Prognostic nutritional index (PNI): PNI is a clinical tool used to assess a patient's nutritional and immune status, often serving as a prognostic marker for disease severity, surgical outcomes, or overall survival. It is calculated based on serum albumin level (g/L) and total lymphocyte count (×10⁹/L) in peripheral blood using the formula:
PNI = (10 × serum albumin [g/dL]) + (0.005 × total lymphocyte count [per mm³]).
The PNI is generally expressed as a numerical value without specific units.
Systemic immune-inflammation index (SII): SII is a hematological marker used to evaluate the balance between the immune response and systemic inflammation. It is calculated using three peripheral blood parameters: platelet count, neutrophil count, and lymphocyte count, based on the formula:
SII = (platelet count × neutrophil count) ÷ lymphocyte count.
The SII is generally expressed as a numerical value without specific units.
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Supplementary Figure 1 Precision-Recall curves for 1-year, 2-year, and 3-year prediction models. 
Abbreviations: AUPR, area under the precision-recall curve; CI, confidence interval
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