
Table S1. Neoadjuvant treatment pattern and efficacy by HR status in HER2-positive patients (n=329).
	Neoadjuvant therapy pattern
	All patients (n=329)
	HR+/HER2+ (n=170)
	HR-/HER2+ (n=159)

	
	Total (%)
	pCR (%)
	Total (%)
	pCR (%)
	Total (%)
	pCR (%)

	CT only
	40 (12.2)
	2 (5.0)
	19 (11.2)
	1(5.3)
	21 (13.2)
	1 (4.8)

	Trastuzumab + CT
	111 (33.7)
	25 (22.5)
	68 (40.0)
	12 (17.6)
	43 (27.0)
	13 (30.2)

	Tratuzumab + pertuzumab + CT
	178 (54.1)
	105 (59.0)
	83 (48.8)
	46 (55.4)
	95 (59.7)
	59 (62.1)


Abbreviations: HR, hormone receptor; HER2, human epidermal growth factor receptor 2; CT, chemotherapy; pCR, pathological complete remission.


[bookmark: _Hlk149329775]Table S2. Neoadjuvant treatment pattern and efficacy by ER/PR status in HER2-positive patients (n=329).
	Neoadjuvant therapy 
pattern
	ER+/PR+(n=110)
	ER+/PR-(n=45)
	ER-/PR+(n=15)
	ER-/PR-(n=159)

	
	Total 
(%)
	pCR
 (%)
	Total
(%)
	pCR
(%)
	Total 
(%)
	pCR 
(%)
	Total 
(%)
	pCR 
(%)

	CT only
	14 (12.7)
	1 (7.1)
	4 (8.9)
	0 (0.0)
	1 (6.7)
	0 (0.0)
	21 (13.2)
	1 (4.8)

	Trastuzumab+CT
	42 (38.2)
	6 (14.3)
	21 (46.7)
	6 (28.6)
	5 (3.3)
	0 (0.0)
	43 (27.0)
	13 (30.2)

	Tratuzumab+pertuzumab+CT
	54 (49.1)
	29 (53.7)
	20 (44.4)
	11 (55.0)
	9 (60.0)
	6 (66.7)
	95 (59.7)
	59 (62.1)


Abbreviations: ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor 2; CT, chemotherapy; pCR, pathological complete remission.


Table S3. HER2 heterogeneity in HER2-positive patients (n=182).
	
	All patients
(n=182) (%)
	HR+/HER2+
(n=93) (%)
	HR+/HER2+
(n=89) (%)
	P value

	HER2 heterogeneity a
	
	
	
	0.021

	Yes
	42 (23.1)
	28 (30.1)
	14 (15.7)
	

	No
	140 (76.9)
	65 (69.9)
	75 (84.3)
	


Abbreviations: HR, hormone receptor; HER2, human epidermal growth factor receptor 2.
a HER2 heterogeneity is defined as at least two HER2 assays of tumor tissue showing inconsistent HER2 status.
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[bookmark: _Hlk154489651]Table S4. Multivariable Cox proportional hazards regression analysis for OS in HER2-positive patients (n=828).
	Characteristics
	OS

	
	[bookmark: _Hlk152962786]Hazard ratio
	95%CI
	P value

	Age at diagnosis (≥50 years vs. <50 years)
	0.76
	0.42-1.39
	0.375

	Menopausal status at diagnosis (Post- vs. Pre-)
	1.54
	0.82-2.90
	0.181

	Histological grade
	
	
	

	III vs. I/II 
	1.13
	0.65-1.98
	0.666

	NA vs. I/II
	1.12
	0.60-2.09
	0.725

	HR status (Positve vs. Negative)
	0.61
	0.39-0.96
	0.032

	HER2 status (IHC 2+ and FISH + a vs. IHC 3+)
	2.03
	1.27-3.23
	0.003

	Ki-67 (>30% vs. ≤30%)
	1.77
	1.12-2.79
	0.015

	HER2 heterogeneity
	
	
	

	Yes vs. No 
	1.97
	1.08-3.60
	0.027

	NA vs. No
	1.41
	0.86-2.31
	0.180

	Tumor size (>2.0cm vs ≤2.0cm)
	1.24
	0.70-2.19
	0.455

	ALN status (Positve vs. Negative)
	2.22
	1.10-4.49
	0.026

	TNM staging at diagnosis (IV vs. I-III)
	2.43
	0.61-9.62
	0.206

	Surgery 
	
	
	

	BCS and other vs. Radical mastectomy
	0.74
	0.33-1.70
	0.484

	No surgery vs. Radical mastectomy
	0.57
	0.46-5.42
	0.473

	Neoadjuvant therapy (Yes vs. No)
	1.97
	1.09-3.55
	0.024

	Adjuvant radiotherapy (Yes vs. No)
	1.03
	0.62-1.71
	0.924

	Adjuvant chemotherapy (Yes vs. No)
	1.08
	0.53-2.20
	0.836

	Adjuvant HER2-targeted therapy (Yes vs. No)
	0.56
	0.32-0.98
	0.042

	Lung metastasis (Yes vs. No)
	1.65
	1.01-2.68
	0.045

	Liver metastasis (Yes vs. No)
	1.65
	1.04-2.63
	0.035

	Brain/CNS metastasis (Yes vs. No)
	2.23
	1.36-3.65
	0.001

	Bone metastasis (Yes vs. No)
	1.41
	0.87-2.28
	0.163

	Distant lymph node metastasis (Yes vs. No)
	1.35
	0.84-2.16
	0.218


[bookmark: _Hlk152963278]Abbreviations: OS, overall survival; CI, confidence interval; HR, hormone receptor; HER2, human epidermal growth factor receptor 2; ALN, axillary lymph node; BCS, Breast-conserving surgery; CNS, central nervous system.
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Table S5. Multivariable Cox proportional hazards regression analysis for DFS in HER2-positive patients (n=762).
	Characteristics
	DFS

	
	Hazard ratio
	95%CI
	P value

	Age at diagnosis (≥50 years vs. <50 years)
	0.83
	0.52-1.33
	0.437

	Menopausal status at diagnosis (Post- vs. Pre-)
	1.17
	0.72-1.92
	0.526

	Histological grade
	
	
	

	III vs. I/II 
	0.81
	0.58-1.13
	0.212

	NA vs. I/II
	0.75
	0.47-1.18
	0.206

	HR status (Positve vs. Negative)
	0.61
	0.46-0.81
	0.001

	HER2 status (IHC 2+ and FISH + a vs. IHC 3+)
	1.16
	0.83-1.64
	0.388

	Ki-67 (>30% vs. ≤30%)
	1.10
	0.82-1.49
	0.517

	Tumor size (>2.0cm vs ≤2.0cm)
	1.24
	0.70-2.19
	0.246

	ALN status (Positve vs. Negative)
	2.85
	1.89-4.29
	<0.001

	Surgery (BCS and other vs. Radical mastectomy)
	0.71
	0.47-1.09
	0.121

	Neoadjuvant therapy (Yes vs. No)
	1.42
	0.96-2.10
	0.083

	Adjuvant radiotherapy (Yes vs. No)
	0.55
	0.40-0.75
	<0.001

	Adjuvant chemotherapy (Yes vs. No)
	1.37
	0.87-2.17
	0.173

	Adjuvant HER2-targeted therapy (Yes vs. No)
	0.31
	0.23-0.43
	<0.001


Abbreviations: DFS, disease-free survival; CI, confidence interval; HR, hormone receptor; HER2, human epidermal growth factor receptor 2; ALN, axillary lymph node; BCS, Breast-conserving surgery.


