_Supplementary Table S1
Sensitivity analysis — multivariable Cox regression for overall survival with Ki-67 adjustment using multiple imputation.
	Variables
	ER-positive (N=419)
	ER-negative (N=238)

	
	HR (95% CI)
	P-value
	HR (95% CI)
	P-value

	Age group
	
	0.38
	
	0.05

	>50 years (older)
	1.00 (Reference)
	-
	1.00 (Reference)
	-

	35-50 years (middle-aged)
	0.84 (0.59-1.19)
	0.318
	1.76 (1.11-2.81)
	0.017

	<35 years (young)
	0.51 (0.16-1.63)
	0.255
	1.24 (0.51-3.02)
	0.54

	Time to first metastasis
	
	<0.001
	
	<0.001

	≥24 months
	1.00 (Reference)
	-
	1.00 (Reference)
	-

	6-24 months
	3.55 (2.28-5.53)
	<0.001
	3.38 (2.90-13.26)
	<0.001

	De novo (<6 months)
	4.21 (2.64-6.66)
	<0.001
	6.20 (2.90-13.26)
	<0.001

	Type of metastasis
	
	<0.001
	
	<0.001

	Bone
	1.00 (Reference)
	-
	1.00 (Reference)
	-

	Visceral
	1.61 (0.97-2.67)
	0.065
	1.44 (0.53-3.91)
	0.47

	Brain
	1.92 (1.16-3.18)
	0.011
	1.58 (0.63-3.97)
	0.33

	Others
	0.70 (0.41-1.21)
	0.205
	0.42 (0.15-1.12)
	0.08

	Tumor subtype
	
	0.61
	
	0.009

	HR+HER2-
	1.00 (Reference)
	-
	0.63 (0.24-1.66)
	0.35

	HER2+
	0.91 (0.61-1.35)
	0.61
	0.46 (0.28-0.77)
	0.003

	TNBC
	—
	-
	1.00 (Reference)
	-

	Ki-67
	
	0.44
	
	0.31

	Low (<20%)
	1.00 (Reference)
	-
	1.00 (Reference)
	-

	High (≥20%)
	1.17 (0.79-1.74)
	0.438
	1.45 (0.70-3.01)
	0.312



Abbreviations: HR, hazard ratio; CI, confidence interval; ER, estrogen receptor; HR+, hormone receptor–positive; HER2, human epidermal growth factor receptor 2; TNBC, triple-negative breast cancer.
Note: Missing Ki-67 values (n=115, 17.4%) were addressed using multiple imputation by chained equations (MICE) with 20 imputed datasets. The imputation model included age, tumor stage, nodal stage, histologic grade, HER2 status, tumor subtype, time to first metastasis, site of metastasis, the Nelson–Aalen estimate of the cumulative baseline hazard, and the event indicator, following the approach of White and Royston (Stat Med 2009;28:1982-98). Multivariable Cox proportional hazards regression was performed on each imputed dataset and estimates were pooled using Rubin's rules. The primary analysis (Table 2) demonstrates consistent findings, confirming that the prognostic impact of age in ER-negative disease is robust to Ki-67 adjustment. 

