Supplementary Table S1. Baseline characteristics of the external validation cohort
	Variable
	Category
	N
	%

	Age
	<50
	67
	17.9

	Age
	50-69
	195
	52.1

	Age
	≥70
	112
	29.9

	Race
	White
	44
	11.8

	Race
	Black
	278
	74.3

	Race
	Other
	52
	13.9

	Marital status
	Married
	170
	45.5

	Marital status
	Unmarried
	94
	25.1

	Marital status
	Other
	110
	29.4

	Grade
	I
	23
	6.1

	Grade
	II
	172
	46.0

	Grade
	III
	179
	47.9

	T stage
	T1/2
	140
	37.4

	T stage
	T3
	234
	62.6

	T stage
	T4
	0
	0.0

	N stage
	N0
	248
	66.3

	N stage
	N1
	0
	0.0

	N stage
	N2
	126
	33.7

	N stage
	N3
	0
	0.0

	HER2 status
	Negative
	267
	71.4

	HER2 status
	Positive
	107
	28.6

	Bone metastasis
	No
	159
	42.5

	Bone metastasis
	Yes
	215
	57.5

	Brain metastasis
	No
	343
	91.7

	Brain metastasis
	Yes
	31
	8.3

	Liver metastasis
	No
	279
	74.6

	Liver metastasis
	Yes
	95
	25.4

	Surgery
	No
	297
	79.4

	Surgery
	Yes
	77
	20.6

	Surgery
	Unknown
	0
	0.0

	Chemotherapy
	No/Unknown
	131
	35.0

	Chemotherapy
	Yes
	243
	65.0

	Radiation
	No
	254
	67.9

	Radiation
	Yes
	120
	32.1


Data are presented as n (%). External validation cohort comprised 374 patients from Guangxi Medical University Cancer Hospital diagnosed between 2015 and 2021. T stage was categorized as T1/2 versus T3 (no T4 cases in this cohort). N stage was categorized as N0 versus N2 (no N1 or N3 cases in this cohort). Surgery was categorized as Yes (surgery performed) versus No (no surgery). Chemotherapy was categorized as Yes versus No/Unknown.



Supplementary Table S2. Model parameters for the OS and BCSS nomograms
	Variable
	Reference
	Coding
	OS β
	OS HR (95% CI)
	OS P
	BCSS β
	BCSS HR (95% CI)
	BCSS P

	Age
	<50
	50-69
	0.1478
	1.16 (1.01-1.34)
	0.043
	0.1275
	1.14 (0.98-1.32)
	0.090

	Age
	<50
	≥70
	0.3724
	1.45 (1.23-1.71)
	<0.001
	0.2835
	1.33 (1.12-1.58)
	0.001

	Race
	White
	Black
	-0.3146
	0.73 (0.63-0.84)
	<0.001
	-0.3221
	0.72 (0.63-0.84)
	<0.001

	Race
	White
	Other
	-0.2611
	0.77 (0.63-0.94)
	0.011
	-0.2514
	0.78 (0.63-0.96)
	0.019

	Marital status
	Married
	Unmarried
	-0.0959
	0.91 (0.80-1.03)
	0.147
	-0.0910
	0.91 (0.80-1.04)
	0.188

	Marital status
	Married
	Other
	0.2324
	1.26 (1.10-1.45)
	0.001
	0.2192
	1.25 (1.08-1.44)
	0.003

	Grade
	I
	II
	0.2074
	1.23 (1.01-1.50)
	0.040
	0.2661
	1.30 (1.05-1.62)
	0.017

	Grade
	I
	III/IV
	0.5341
	1.71 (1.39-2.09)
	<0.001
	0.6652
	1.94 (1.56-2.43)
	<0.001

	T stage
	T1/2
	T3
	0.0865
	1.09 (0.94-1.27)
	0.260
	0.1400
	1.15 (0.98-1.35)
	0.082

	T stage
	T1/2
	T4
	0.1786
	1.20 (1.07-1.34)
	0.002
	0.2027
	1.22 (1.09-1.38)
	0.001

	HER2 status
	Negative
	Positive
	-0.3770
	0.69 (0.60-0.78)
	<0.001
	-0.3916
	0.68 (0.59-0.77)
	<0.001

	Bone metastasis
	No
	Yes
	0.2390
	1.27 (1.14-1.42)
	<0.001
	0.3144
	1.37 (1.22-1.54)
	<0.001

	Brain metastasis
	No
	Yes
	0.3197
	1.38 (1.15-1.65)
	<0.001
	0.3122
	1.37 (1.14-1.64)
	0.001

	Liver metastasis
	No
	Yes
	0.5795
	1.79 (1.59-2.01)
	<0.001
	0.6007
	1.82 (1.61-2.06)
	<0.001

	Surgery
	No/Unknown
	Yes
	-0.3333
	0.72 (0.63-0.81)
	<0.001
	-0.3679
	0.69 (0.61-0.79)
	<0.001

	Chemotherapy
	No/Unknown
	Yes
	-0.4707
	0.62 (0.56-0.70)
	<0.001
	-0.4620
	0.63 (0.56-0.71)
	<0.001


HR, hazard ratio; CI, confidence interval; OS, overall survival; BCSS, breast cancer-specific survival. For the OS model, the 36‑month baseline survival was S0(36) = 0.554 and the training cohort median risk score cutoff was 2.684. For the BCSS model, S0(36) = 0.619 and the training cohort median risk score cutoff was 3.232. All variables were included as categorical predictors with the indicated reference categories.
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Supplementary Figure S1. Time‑dependent ROC curves for the nomogram in the temporal validation cohort (2018–2021).

Supplementary Figure S1. Time‑dependent ROC curves for the nomogram predicting 1‑, 2‑, and 3‑year (A) OS and (B) BCSS in the temporal validation cohort (2018–2021). AUC values are shown for 1‑, 2‑, and 3‑year predictions. The dashed diagonal line represents a random classifier (AUC = 0.5). The temporal validation cohort demonstrated AUC values ranging from 0.717 to 0.724 for OS and 0.717 to 0.721 for BCSS, indicating that the nomogram maintains good discriminative ability in contemporary patients.
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Supplementary Figure S2. Calibration plots for 3‑year OS and BCSS predictions in the temporal validation cohort (2018–2021).

Supplementary Figure S2. Calibration plots for 3‑year (A) OS and (B) BCSS predictions in the temporal validation cohort (2018–2021). The x‑axis represents the predicted survival probability, and the y‑axis represents the observed survival probability. The dashed diagonal line indicates perfect calibration. The apparent and bias‑corrected curves generally followed the ideal line, indicating acceptable calibration of the nomogram in the temporal validation cohort.
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Supplementary Figure S3. Decision curve analysis (DCA) for 3‑year OS and BCSS predictions in the temporal validation cohort (2018–2021).

Supplementary Figure S3. Decision curve analysis (DCA) for 3‑year (A) OS and (B) BCSS predictions in the temporal validation cohort (2018–2021). The y‑axis represents the net benefit, and the x‑axis represents the threshold probability. The nomogram curve (red) is compared with the “treat all” (blue dashed) and “treat none” (gray dotted) strategies. The nomogram demonstrated modest incremental net benefit over the treat‑all and treat‑none strategies across a range of threshold probabilities, indicating potential clinical utility in contemporary patients.
[image: ]
Supplementary Figure S4. Kaplan–Meier survival curves for OS and BCSS according to risk stratification in the temporal validation cohort (2018–2021).

Supplementary Figure S4. Kaplan–Meier survival curves for (A) OS and (B) BCSS according to risk stratification by the nomogram in the temporal validation cohort (2018–2021). Patients were divided into high‑ and low‑risk groups based on the median risk score derived from the training cohort. The number at risk is presented below each curve. P values were calculated using the log‑rank test, and all comparisons showed statistically significant differences between high‑ and low‑risk groups (p < 0.001 for all).
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