Supplementary Table S1. Univariate Cox proportional hazards analysis for locoregional recurrence
	Outcome
	Variable
	Hazard ratio (HR)
	95% Confidence interval
	p-value

	True LRR
	NAT (vs non-NAT)
	2.56
	1.41–4.65
	0.002

	Any LRR
	NAT (vs non-NAT)
	1.98
	1.21–3.23
	0.006


Univariate Cox proportional hazards models were used.
Non-NAT was set as the reference category.
True locoregional recurrence (True LRR) was defined as isolated local and/or regional
recurrence without distant metastasis.
Any locoregional recurrence (Any LRR) included all local and/or regional recurrences,
regardless of the presence of synchronous distant metastasis.













Supplementary Table S2. Patterns of locoregional recurrence according to the use of neoadjuvant therapy
	Recurrence pattern
	Non-NAT (n = 1347)
	NAT (n = 323)
	Total (n = 1670)

	No recurrence
	1218 (90.4%)
	278(86.1%)
	1496(89.6%)

	True LRR only
	34 (2.5%)
	17(5.2%)
	51 (3.1%)

	LRR with synchronous distant metastasis
	22(1.6%)
	6 (1.9%)
	28 (1.7%)

	Any LRR (total)
	56 (4.2%)
	23 (7.1%)
	79 (4.7%)

	Distant metastasis without LRR
	73(5.4%)
	22 (6.8%)
	95 (5.7%)


LRR, locoregional recurrence; NAT, neoadjuvant therapy.
True locoregional recurrence (True LRR) was defined as local and/or regional recurrence
occurring in the absence of distant metastasis.
Any locoregional recurrence (Any LRR) included all local and/or regional recurrences,
regardless of the presence of synchronous distant metastasis.
Percentages were calculated based on the total number of patients in each treatment group.









Supplementary Table S3. Breakdown of Any locoregional recurrence cases with concomitant distant metastasis
	Pattern of recurrence
	Number of patients

	Local recurrence + distant metastasis
	6

	Regional recurrence + distant metastasis
	22

	Local and regional recurrence + distant metastasis
	0

	Total
	28


Any locoregional recurrence (Any LRR) was defined as local and/or regional recurrence regardless of the presence of synchronous distant metastasis.
This table summarizes the distribution of locoregional recurrence patterns among patients classified as Any LRR with concomitant distant metastasis.
No patients were classified as Any LRR in the absence of local or regional recurrence.


















Supplementary Table S4. Fine–Gray competing risk regression for true locoregional recurrence
	Variable
	Subdistribution HR (sHR)
	95% CI
	p-value

	Neoadjuvant therapy (yes vs no)
	2.28
	1.08-4.81
	0.03

	Tumor size (per cm)
	0.95
	0.79-1.14
	0.56

	Node-positive disease (yes vs no)
	0.58
	0.26-1.26
	0.17

	HR+/HER2− (reference)
	1.00
	–
	–

	HER2-positive
	0.55
	0.16–1.90
	0.35

	Triple-negative
	2.11
	0.94-4.76
	0.07


Fine–Gray subdistribution hazard models were used to assess factors associated with True LRR while accounting for distant metastasis as a competing event.
Fine–Gray competing risk regression was performed in the complete-case subtype cohort. Patients with unknown subtype or missing covariates were excluded.
The reference category for intrinsic subtype was HR+/HER2−.
Confidence intervals may remain imprecise because of the limited number of True LRR events.
















Supplementary Table S5. Sensitivity analyses using Fine–Gray competing risk models for true locoregional recurrence
	Variable
	Model 1 (Unadjusted)
	Model 2 (+ Tumor size, Node)
	Model 3 (+ Subtype)

	Neoadjuvant therapy (yes vs no)
	2.11 (1.07–4.17), p=0.032
	2.41 (1.12–5.18), p=0.024
	2.28 (1.08–4.81), p=0.03

	Tumor size (per cm)
	—
	0.96 (0.81–1.13), p=0.58
	0.95 (0.79–1.14), p=0.56

	Node-positive disease (yes vs no)
	—
	0.59 (0.27–1.29), p=0.19
	0.58 (0.26–1.26), p=0.17

	Subtype: HER2-positive (vs HR+/HER2−)
	—
	—
	0.55 (0.16–1.90), p=0.35

	Subtype: Triple-negative (vs HR+/HER2−)
	—
	—
	2.11 (0.94–4.76), p=0.07


· Competing event: distant metastasis 
· Reference category for subtype: HR+/HER2− 
· Model 1: unadjusted 
· Model 2: adjusted for tumor size and nodal status 
· Model 3: additionally adjusted for intrinsic subtype 
· Fine–Gray competing risk regression was performed in the complete-case subtype cohort. Patients with unknown subtype or missing covariates were excluded. 
· Confidence intervals should be interpreted cautiously because of the limited number of True LRR events.










Supplementary Table S6. Standardized mean differences before and after IPTW
	Covariate
	Absolute SMD before IPTW
	Absolute SMD after IPTW

	Age
	0.229
	0.077

	Tumor size
	0.721
	0.056

	Tumor size (missing)
	0.024
	0.015

	Node-positive disease
	0.073
	0.084

	Node-positive (missing)
	0.011
	0.012

	HER2-positive subtype
	0.166
	0.007

	HR+/HER2-negative subtype
	0.297
	0.005

	Triple-negative subtype
	0.131
	0.002

	Subtype (missing)
	0.077
	0.009


Covariate balance was assessed using standardized mean differences (SMD). An absolute SMD <0.1 was considered indicative of adequate balance. IPTW was based on propensity scores estimated from age, tumor size (modeled with a quadratic term), nodal status, and intrinsic subtype, with stabilized weights applied.



















Supplementary Table S7. Recurrence events according to neoadjuvant treatment modality
	
	NAC (273)
	NET (50)

	Any LRR
	18
	4

	True LRR
	14
	2


Owing to the limited number of events in the NET group, separate multivariable analyses were not performed.






























Supplementary Table S8. Exploratory analysis according to treatment era
	Era
	n
	True LRR (%)
	Any LRR (%)

	2000–2010
	505
	24 (4.8)
	34 (6.7)

	2011–2025
	1139
	27 (2.4)
	41 (3.6)



