Supplementary Table 1. Outcome-level characteristics and fragility metrics of included studies
	Trial / NCT No.
	Year
	Type
	Design
	Scope
	Blind
	N
	Cancer type
	Subtype
	Tx line
	Drug class
	Endpoint
	HR (95% CI)
	P value
	WCLFU
	SIFI
	SFQ

	PANTHER-NCT00798070
	2024
	IIT
	Superiority
	Multi-region
	No
	2003
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	Other
	0.80 (0.65-0.98)
	0.03
	—
	976
	0.487

	NCT02032823
	2021
	IND
	Superiority
	Multi-region
	Yes
	1836
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Other
	IDFS
	0.58 (0.41-0.82)
	<0.001
	—
	102
	0.056

	monarchE-NCT03155997
	2023
	IND
	Superiority
	Multi-region
	No
	5637
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	IDFS
	0.664 (0.578-0.762)
	<0.0001
	161
	270
	0.048

	DESTINY-Breast03-NCT03529110
	2023
	IND
	Superiority
	Multi-region
	No
	524
	Advanced/metastatic
	HER2+
	Front-line
	HER2-targeted therapy
	PFS
	0.33 (0.26-0.43)
	<0.0001
	—
	52
	0.099

	ExteNET-NCT00878709
	2016
	IND
	Superiority
	Multi-region
	Yes
	2840
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	IDFS
	0.67 (0.50-0.91)
	0.0091
	130
	55
	0.019

	NCT01772472
	2025
	IND
	Superiority
	Multi-region
	No
	1486
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	IDFS
	0.54 (0.44-0.66)
	<0.001
	—
	117
	0.079

	N/A
	2021
	IIT
	Superiority
	Single-region
	No
	1959
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Chemotherapy
	IDFS
	0.63 (0.49-0.81)
	0.0003
	22
	77
	0.039

	DESTINY-Breast03-NCT03529110
	2022
	IND
	Superiority
	Multi-region
	No
	524
	Advanced/metastatic
	HER2+
	Other
	HER2-targeted therapy
	PFS
	0.28 (0.22-0.37)
	<0.001
	—
	72
	0.137

	NCT03155997
	2021
	IND
	Superiority
	Multi-region
	No
	5637
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	IDFS
	0.70 (0.59-0.82)
	<0.0001
	0
	165
	0.029

	NCT03155997
	2022
	IND
	Superiority
	Multi-region
	No
	2056
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	IDFS
	0.61 (0.47-0.80)
	<0.001
	—
	70
	0.034

	monarchE-NCT03155997
	2020
	IND
	Superiority
	Multi-region
	No
	5637
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	IDFS
	0.75 (0.60-0.93)
	0.01
	124
	82
	0.015

	NCT01942135
	2015
	IND
	Superiority
	Multi-region
	Yes
	521
	Advanced/metastatic
	HR+/HER2−
	Later-line
	Endocrine therapy
	PFS
	0.42 (0.32 to 0.56)
	<0.001
	—
	40
	0.077

	NCT03036488
	2022
	IND
	Superiority
	Multi-region
	Yes
	1174
	Non-metastatic/curative-intent
	TNBC
	Perioperative
	Immunotherapy plus chemotherapy
	Other
	0.63 (0.48-0.82)
	<0.001
	—
	43
	0.037

	NCT03036488
	2024
	IND
	Superiority
	Multi-region
	Yes
	1174
	Non-metastatic/curative-intent
	TNBC
	First-line
	Immunotherapy plus chemotherapy
	Other
	0.65 (0.51-0.83)
	<0.001
	—
	39
	0.033

	NATALEE-NCT03701334
	2025
	IND
	Superiority
	Multi-region
	No
	5101
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	IDFS
	0.749 (0.628-0.892)
	0.0012
	—
	79
	0.015

	PHOEBE-NCT03080805
	2021
	IND
	Superiority
	Single-region
	No
	267
	Advanced/metastatic
	HER2+
	Front-line
	HER2-targeted therapy
	PFS
	0.39 (0.27-0.56)
	<0.0001
	3
	18
	0.067

	ASTRRA-NCT00912548
	2023
	IIT
	Superiority
	Single-region
	No
	1282
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	DFS
	0.67 (0.51—0.87)
	0.003
	—
	30
	0.023

	NCT01958021
	2016
	IND
	Superiority
	Multi-region
	Yes
	668
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.56 (0.43-0.72)
	3.29×10⁻⁶
	—
	30
	0.045

	NCT00912548
	2020
	IIT
	Superiority
	Single-region
	No
	1293
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	DFS
	0.69 (0.48-0.97)
	0.033
	1
	16
	0.012

	DESTINY-Breast02-NCT03523585
	2023
	IND
	Superiority
	Multi-region
	No
	608
	Advanced/metastatic
	HER2+
	Later-line
	HER2-targeted therapy
	PFS
	0.36 (0.28-0.45)
	<0.0001
	33
	38
	0.062

	MONARCH 3-NCT02246621
	2017
	IND
	Superiority
	Multi-region
	Yes
	493
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.54 (0.41-0.72)
	2.1e-05
	3
	22
	0.045

	DAWNA-2-NCT03966898
	2023
	IND
	Superiority
	Single-region
	Yes
	456
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.51 (0.38-0.69)
	<0.0001
	19
	21
	0.046

	MONALEESA-7-NCT02278120
	2018
	IND
	Superiority
	Multi-region
	Yes
	672
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.55 (0.44-0.69)
	<0.0001
	24
	34
	0.051

	PALOMA-3-NCT01942135
	2016
	IND
	Superiority
	Multi-region
	Yes
	521
	Advanced/metastatic
	HR+/HER2−
	Later-line
	Endocrine therapy
	PFS
	0.46 (0.36-0.59)
	<0.0001
	5
	27
	0.052

	NCT00490139
	2016
	IND
	Non-superiority
	Multi-region
	No
	4197
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	DFS
	1.34 (1.13-1.60)
	<0.0005
	314
	67
	0.016

	HER2CLIMB-NCT02614794
	2020
	IND
	Superiority
	Multi-region
	Yes
	612
	Advanced/metastatic
	HER2+
	Later-line
	HER2-targeted therapy
	PFS
	0.32 (0.22-0.48)
	<.0001
	—
	11
	0.018

	MONALEESA-2-NCT01958021
	2018
	IND
	Superiority
	Multi-region
	Yes
	668
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.568 (0.457-0.704)
	9.63×10⁻⁸
	36
	31
	0.046

	HERA-NCT00045032
	2017
	IIT
	Superiority
	Multi-region
	No
	3401
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	DFS
	0.76(0.68-0.86)
	<0.0001
	0
	100
	0.029

	HERA-NCT00045032
	2017
	IIT
	Superiority
	Multi-region
	No
	3399
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	DFS
	0.77(0.69-0.87)
	<0.0001
	0
	93
	0.027

	PALOMA-2-NCT01740427
	2016
	IND
	Superiority
	Multi-region
	Yes
	666
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.58 (0.46-0.72)
	<0.001
	—
	25
	0.038

	NCT02574455
	2021
	IND
	Superiority
	Multi-region
	No
	468
	Advanced/metastatic
	TNBC
	Later-line
	Other
	PFS
	0.43 (0.35-0.54)
	<0.001
	—
	23
	0.049

	INAVO120-NCT04191499
	2024
	IND
	Superiority
	Multi-region
	Yes
	325
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.43 (0.32—0.59)
	<0.001
	—
	13
	0.040

	MONARCH 2-NCT02107703
	2017
	IND
	Superiority
	Multi-region
	Yes
	669
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.553 (0.449 to 0.681)
	<0.001
	6
	25
	0.037

	E1199-NCT00004126
	2015
	IND
	Superiority
	Multi-region
	No
	2489
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	0.79 (0.68-0.90)
	0.001
	—
	51
	0.020

	NCT03701334
	2024
	IND
	Superiority
	Multi-region
	No
	5101
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	IDFS
	0.75 (0.62 to 0.91)
	0.003
	—
	26
	0.005

	MONALEESA-3-NCT02422615
	2018
	IND
	Superiority
	Multi-region
	Yes
	726
	Advanced/metastatic
	HR+/HER2−
	Front-line
	Endocrine therapy
	PFS
	0.593 (0.480-0.732)
	<0.001
	43
	22
	0.030

	NCT01216111
	2020
	IIT
	Superiority
	Multi-region
	No
	647
	Non-metastatic/curative-intent
	TNBC
	Perioperative
	Chemotherapy
	DFS
	0.65 (0.44-0.96)
	0.03
	7
	6
	0.009

	NCT01916317
	2023
	IIT
	Superiority
	Single-region
	No
	1600
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Other
	DFS
	0.74 (0.58 to 0.95)
	0.017
	2
	14
	0.009

	CLEOPATRA-NCT00567191
	2015
	IND
	Superiority
	Multi-region
	Yes
	808
	Advanced/metastatic
	HER2+
	First-line
	HER2-targeted therapy
	PFS
	0.69 (0.58-0.83)
	<0.001
	42
	20
	0.025

	AERAS-UMIN000000818
	2023
	IIT
	Superiority
	Single-region
	No
	1697
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	DFS
	0.62 (0.46-0.83)
	0.001
	53
	10
	0.006

	UMIN000000843
	2017
	IIT
	Superiority
	Multi-region
	No
	910
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Chemotherapy
	DFS
	0.70(0.53—0.92)
	0.01
	0
	13
	0.014

	CALGB 9741-NCT00003088
	2025
	IIT
	Superiority
	Multi-region
	No
	1973
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Chemotherapy
	DFS
	0.77 (0.66-0.90)
	0.0009
	0
	31
	0.016

	iddEPC
	2018
	IIT
	Superiority
	Multi-region
	No
	1284
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	Other
	0.74 (0.63-0.87)
	0.00014
	—
	28
	0.022

	NCT00433420
	2015
	IIT
	Superiority
	Single-region
	No
	2091
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	0.77 (0.65-0.92)
	0.004
	10
	23
	0.011

	TROPION-Breast01-NCT05104866
	2024
	IND
	Superiority
	Multi-region
	No
	732
	Advanced/metastatic
	HR+/HER2−
	Front-line
	Other
	PFS
	0.63 (0.52 to 0.76)
	<0.0001
	15
	19
	0.026

	E1199-NCT00004125
	2015
	IND
	Superiority
	Multi-region
	No
	2485
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	0.84 (0.73-0.96)
	0.011
	—
	35
	0.014

	NCT02253459
	2017
	IND
	Superiority
	Single-region
	No
	405
	Advanced/metastatic
	Mixed
	Later-line
	Chemotherapy
	PFS
	0.46 (0.36-0.59)
	<0.0001
	50
	11
	0.027

	CAPItello-291-NCT04305496
	2024
	IND
	Superiority
	Multi-region
	Yes
	708
	Advanced/metastatic
	HR+/HER2−
	Later-line
	Endocrine therapy
	PFS
	0.60 (0.51-0.71)
	<0.001
	0
	20
	0.028

	NCT02614794
	2020
	IND
	Superiority
	Multi-region
	Yes
	612
	Advanced/metastatic
	HER2+
	Later-line
	HER2-targeted therapy
	PFS
	0.54 (0.42 to 0.71)
	<0.001
	—
	9
	0.015

	EMERALD-NCT03778931
	2022
	IND
	Superiority
	Multi-region
	No
	477
	Advanced/metastatic
	HR+/HER2−
	Later-line
	Endocrine therapy
	PFS
	0.70 (0.55-0.88)
	0.002
	—
	9
	0.019

	PADA-1-NCT03079011
	2022
	IIT
	Superiority
	Single-region
	No
	172
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.61 (0.43-0.86)
	0.004
	0
	4
	0.023

	NCT01597908
	2015
	IND
	Superiority
	Multi-region
	No
	704
	Advanced/metastatic
	Mixed
	First-line
	Other
	OS
	0.69 (0.53—0.89)
	0.005
	—
	6
	0.009

	HER2CLIMB-NCT02614794
	2022
	IND
	Superiority
	Multi-region
	Yes
	612
	Advanced/metastatic
	HER2+
	Later-line
	HER2-targeted therapy
	OS
	0.60 (0.44-0.81)
	<0.001
	15
	5
	0.008

	TH3RESA-NCT01419197
	2017
	IND
	Superiority
	Multi-region
	No
	602
	Advanced/metastatic
	HER2+
	Later-line
	HER2-targeted therapy
	OS
	0.68 (0.54-0.85)
	0.0007
	36
	9
	0.015

	NCT00490139
	2016
	IND
	Superiority
	Multi-region
	No
	4190
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	DFS
	0.84 (0.70-1.02)
	0.048
	482
	14
	0.003

	TROPiCS-02-NCT03901339
	2022
	IND
	Superiority
	Multi-region
	No
	543
	Advanced/metastatic
	HR+/HER2−
	Later-line
	Other
	PFS
	0.66 (0.53-0.83)
	0.0003
	8
	8
	0.015

	MONARCH 3-NCT02246621
	2024
	IND
	Superiority
	Multi-region
	Yes
	493
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.535 (0.429-0.668)
	<0.0001
	303
	8
	0.016

	NCT04975308
	2025
	IND
	Superiority
	Multi-region
	No
	661
	Advanced/metastatic
	HR+/HER2−
	Later-line
	Endocrine therapy
	PFS
	0.87 (0.72 to 1.04)
	0.12
	—
	-2
	-0.005

	TULIP-NCT03262935
	2024
	IND
	Superiority
	Multi-region
	No
	437
	Advanced/metastatic
	HER2+
	Later-line
	HER2-targeted therapy
	PFS
	0.64 (0.49-0.84)
	0.002
	4
	5
	0.011

	NCT00433420
	2022
	IIT
	Superiority
	Single-region
	No
	2091
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	1.12 (0.98-1.29)
	0.11
	11
	-4
	-0.002

	PALOMA-4-NCT02297438
	2022
	IND
	Superiority
	Multi-region
	Yes
	340
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.68 (0.53-0.87)
	0.0012
	11
	5
	0.015

	EMBRACA-NCT01945775
	2018
	IND
	Superiority
	Multi-region
	No
	431
	Advanced/metastatic
	HR+/HER2−
	Other
	Other
	PFS
	0.54 (0.41-0.71)
	<0.001
	—
	5
	0.012

	NCT02163694
	2021
	IND
	Superiority
	Multi-region
	Yes
	509
	Advanced/metastatic
	HR+/HER2−
	First-line
	Chemotherapy
	PFS
	0.70 (0.54-0.89)
	0.004
	22
	5
	0.010

	BROCADE3-NCT02163694
	2020
	IND
	Superiority
	Multi-region
	Yes
	509
	Advanced/metastatic
	HR+/HER2−
	Front-line
	Chemotherapy
	PFS
	0.71 (0.57-0.88)
	0.0016
	—
	6
	0.012

	NCT02000622
	2017
	IND
	Superiority
	Multi-region
	No
	302
	Advanced/metastatic
	Mixed
	Front-line
	Other
	PFS
	0.58 (0.43-0.80)
	<0.001
	7
	4
	0.013

	NCIC CTG MA.31-NCT00667251
	2015
	IIT
	Non-superiority
	Multi-region
	No
	652
	Advanced/metastatic
	HER2+
	First-line
	HER2-targeted therapy
	PFS
	1.37 (1.13-1.65)
	0.001
	5
	8
	0.012

	MERiDiAN-NCT01663727
	2016
	IND
	Superiority
	Multi-region
	Yes
	481
	Advanced/metastatic
	HR+/HER2−
	First-line
	Chemotherapy
	PFS
	0.68 (0.51-0.91)
	0.0007
	94
	5
	0.010

	BELLE-2-NCT01610284
	2017
	IND
	Superiority
	Multi-region
	Yes
	1147
	Advanced/metastatic
	HR+/HER2−
	Later-line
	Endocrine therapy
	PFS
	0.78 (0.67-0.89)
	0.00021 (one-sided)
	—
	11
	0.010

	HER2CLIMB-NCT02614794
	2022
	IND
	Superiority
	Multi-region
	Yes
	612
	Advanced/metastatic
	HER2+
	Later-line
	HER2-targeted therapy
	OS
	0.73 (0.59-0.90)
	0.004
	27
	5
	0.008

	GEICAM/2003-10-NCT00129935
	2015
	IIT
	Superiority
	Single-region
	No
	1384
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	IDFS
	1.30 (1.03-1.64)
	0.025
	24
	4
	0.003

	BELLE-3-NCT01633060
	2018
	IND
	Superiority
	Multi-region
	Yes
	432
	Advanced/metastatic
	HR+/HER2−
	Later-line
	Endocrine therapy
	PFS
	0.67 (0.53-0.84)
	0.0003
	37
	4
	0.009

	KEYNOTE-355-NCT02819518
	2020
	IND
	Superiority
	Multi-region
	Yes
	847
	Advanced/metastatic
	TNBC
	First-line
	Immunotherapy plus chemotherapy
	PFS
	0.65 (0.49-0.86)
	0.0012
	44
	4
	0.005

	postMONARCH-NCT05169567
	2025
	IND
	Superiority
	Multi-region
	Yes
	368
	Advanced/metastatic
	HR+/HER2−
	Front-line
	Endocrine therapy
	PFS
	0.73 (0.57—0.95)
	0.017
	12
	3
	0.008

	ERRB2-NCT02492711
	2021
	IND
	Superiority
	Multi-region
	No
	536
	Advanced/metastatic
	HER2+
	Later-line
	HER2-targeted therapy
	OS
	0.89 (0.69-1.13)
	0.33
	19
	-7
	-0.013

	ERRB2-NCT02492711
	2021
	IND
	Superiority
	Multi-region
	No
	536
	Advanced/metastatic
	HER2+
	Later-line
	HER2-targeted therapy
	PFS
	0.76 (0.59-0.98)
	0.03
	19
	1
	0.002

	E5103-NCT00433512
	2018
	IND
	Superiority
	Multi-region
	Yes
	3008
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Chemotherapy
	IDFS
	0.87 (0.71-1.06)
	0.17
	305
	-16
	-0.005

	CALGB 40503-NCT00601900
	2016
	IIT
	Superiority
	Multi-region
	No
	348
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.75(0.59-0.96)
	0.016
	11
	2
	0.006

	NCT02340221
	2020
	IND
	Superiority
	Multi-region
	Yes
	516
	Advanced/metastatic
	HR+/HER2−
	Later-line
	Endocrine therapy
	PFS
	0.70 (0.56-0.89)
	0.0037
	—
	2
	0.004

	NCT00075764
	2019
	IIT
	Superiority
	Multi-region
	No
	695
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.81 (0.69 — 0.94)
	0.007
	0
	4
	0.006

	IMpassion130-NCT02425891
	2019
	IND
	Superiority
	Multi-region
	Yes
	902
	Advanced/metastatic
	TNBC
	First-line
	Immunotherapy plus chemotherapy
	OS
	0.86 (0.72-1.02)
	0.078
	88
	-2
	-0.002

	FALCON-NCT01602380
	2016
	IND
	Superiority
	Multi-region
	Yes
	462
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.797 (0.637-0.999)
	0.0486
	—
	1
	0.002

	NRG Oncology/NSABP B-42
	2019
	IIT
	Superiority
	Multi-region
	Yes
	3966
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	DFS
	0.85 (0.73-0.99)
	0.048
	17
	2
	0.001

	NCT01095003
	2018
	IND
	Superiority
	Multi-region
	No
	770
	Advanced/metastatic
	Mixed
	First-line
	Chemotherapy
	PFS
	0.84 (0.71-0.99)
	0.043
	51
	1
	0.001

	IMpassion130-NCT02425891
	2019
	IND
	Superiority
	Multi-region
	Yes
	902
	Advanced/metastatic
	TNBC
	First-line
	Immunotherapy plus chemotherapy
	PFS
	0.80 (0.69-0.92)
	0.0021
	88
	5
	0.006

	BEACON-NCT01492101
	2015
	IND
	Superiority
	Multi-region
	No
	852
	Advanced/metastatic
	Mixed
	Later-line
	Chemotherapy
	OS
	0.87 (0.75-1.02)
	0.084
	52
	-1
	-0.001

	IMpassion130-NCT02425892
	2018
	IND
	Superiority
	Multi-region
	Yes
	902
	Advanced/metastatic
	TNBC
	First-line
	Immunotherapy plus chemotherapy
	OS
	0.84 (0.69-1.02)
	0.08
	83
	-2
	-0.002

	IMpassion130-NCT02425891
	2018
	IND
	Superiority
	Multi-region
	Yes
	902
	Advanced/metastatic
	TNBC
	First-line
	Immunotherapy plus chemotherapy
	PFS
	0.80 (0.69-0.92)
	0.0025
	83
	6
	0.007

	NCT03087409
	2020
	IIT
	Superiority
	Single-region
	No
	885
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	OS
	0.89 (0.75-1.06)
	0.19
	15
	-2
	-0.002

	HMFEC
	2016
	IIT
	Superiority
	Multi-region
	No
	785
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	0.82 (0.63-1.06)
	0.13
	—
	-1
	-0.001

	MARIANNE-NCT01120184
	2016
	IND
	Non-superiority
	Multi-region
	Yes
	728
	Advanced/metastatic
	HER2+
	First-line
	HER2-targeted therapy
	PFS
	0.87 (0.69-1.08)
	0.14
	42
	-2
	-0.003

	IMpassion130-NCT02425891
	2021
	IND
	Superiority
	Multi-region
	Yes
	902
	Advanced/metastatic
	TNBC
	First-line
	Immunotherapy plus chemotherapy
	OS
	0.87 (0.75-1.02)
	0.077
	—
	-3
	-0.003

	MARIANNE-NCT01120184
	2016
	IND
	Non-superiority
	Multi-region
	Yes
	732
	Advanced/metastatic
	HER2+
	First-line
	HER2-targeted therapy
	PFS
	0.91 (0.73-1.13)
	0.31
	32
	-10
	-0.014

	PHEREXA-NCT01026142
	2017
	IND
	Superiority
	Multi-region
	No
	452
	Advanced/metastatic
	HER2+
	Later-line
	HER2-targeted therapy
	PFS
	0.82 (0.65 to 1.02)
	0.0731
	8
	-2
	-0.004

	ALTERNATIVE-NCT01160211
	2020
	IND
	Superiority
	Multi-region
	No
	235
	Advanced/metastatic
	HER2+
	Other
	HER2-targeted therapy
	PFS
	0.85 (0.62-1.17)
	0.3159
	4
	-3
	-0.013

	ALTERNATIVE-NCT01160211
	2020
	IND
	Superiority
	Multi-region
	No
	237
	Advanced/metastatic
	HER2+
	Other
	HER2-targeted therapy
	PFS
	0.62 (0.45-0.88)
	0.0063
	6
	3
	0.013

	NCT04975308
	2025
	IND
	Superiority
	Multi-region
	No
	426
	Advanced/metastatic
	HR+/HER2−
	Later-line
	Endocrine therapy
	PFS
	0.57 (0.44 to 0.73)
	<0.001
	—
	11
	0.017

	LEA-NCT00545077
	2015
	IIT
	Superiority
	Multi-region
	No
	380
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.83 (0.65-1.06)
	0.126
	18
	-2
	-0.005

	BOLERO-1-NCT00876395
	2015
	IND
	Superiority
	Multi-region
	Yes
	719
	Advanced/metastatic
	HER2+
	First-line
	HER2-targeted therapy
	PFS
	0.89 (0.73-1.08)
	0.1166
	64
	-4
	-0.006

	MAIN-A
	2021
	IIT
	Superiority
	Single-region
	No
	110
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	0.71 (0.47—1.06)
	0.0938
	1
	-1
	-0.009

	LUX-Breast 1-NCT01125566
	2016
	IND
	Superiority
	Multi-region
	No
	508
	Advanced/metastatic
	HER2+
	Front-line
	HER2-targeted therapy
	PFS
	1.10 (0.86-1.41)
	0.43
	25
	-4
	-0.008

	N/A
	2017
	IIT
	Superiority
	Single-region
	No
	658
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	1.591 (0.990-2.556)
	0.055
	11
	-1
	-0.002

	NCT00337103
	2015
	IND
	Superiority
	Multi-region
	No
	1102
	Advanced/metastatic
	Mixed
	Other
	Chemotherapy
	PFS
	1.08 (0.93-1.25)
	0.3
	83
	-6
	-0.005

	UCBG 2-04-NCT00054587
	2019
	IIT
	Superiority
	Multi-region
	No
	3009
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	HER2-targeted therapy
	DFS
	0.88 (0.77-1.01)
	0.064
	17
	-17
	-0.006

	IMpassion131-NCT03125902
	2021
	IND
	Superiority
	Multi-region
	Yes
	651
	Advanced/metastatic
	TNBC
	First-line
	Immunotherapy plus chemotherapy
	PFS
	0.82 ( 0.60-1.12)
	0.2
	66
	-4
	-0.006

	AMEERA-5-NCT04478266
	2024
	IND
	Superiority
	Multi-region
	Yes
	1068
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	1.209 (0.939-1.557)
	0.9304
	16
	-6
	-0.006

	PEARL-NCT02028507
	2021
	IIT
	Superiority
	Multi-region
	No
	305
	Advanced/metastatic
	HR+/HER2−
	Other
	Endocrine therapy
	PFS
	1.13 (0.85 - 1.50)
	0.398
	0
	-5
	-0.016

	NALA-NCT01808573
	2020
	IND
	Superiority
	Multi-region
	No
	621
	Advanced/metastatic
	HER2+
	Later-line
	HER2-targeted therapy
	OS
	0.88 (0.72-1.07)
	0.2086
	2
	-3
	-0.005

	SOPHIA-NCT02492711
	2023
	IND
	Superiority
	Multi-region
	No
	536
	Advanced/metastatic
	HER2+
	Later-line
	HER2-targeted therapy
	OS
	0.95 (0.77-1.17)
	0.62
	7
	-10
	-0.019

	IMpassion132-NCT03371017
	2024
	IND
	Superiority
	Multi-region
	Yes
	595
	Advanced/metastatic
	TNBC
	First-line
	Immunotherapy plus chemotherapy
	OS
	0.93 (0.73-1.20)
	0.59
	48
	-7
	-0.012

	EMERALD-NCT03264547
	2025
	IIT
	Non-superiority
	Single-region
	No
	446
	Advanced/metastatic
	HER2+
	First-line
	HER2-targeted therapy
	PFS
	0.95 (0.76-1.19)
	0.68
	0
	-9
	-0.020

	TEAM-NCT00279448, NCT00032136
	2017
	IIT
	Non-superiority
	Multi-region
	No
	9779
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Endocrine therapy
	DFS
	0.96 (0.88-1.05)
	0.39
	1830
	-60
	-0.006

	NALA-NCT01808573
	2020
	IND
	Superiority
	Multi-region
	No
	621
	Advanced/metastatic
	HER2+
	Later-line
	HER2-targeted therapy
	PFS
	0.76 (0.63-0.93)
	0.0059
	2
	5
	0.008

	GEICAM/2003-11_CIBOMA/2004-01
	2019
	IIT
	Superiority
	Multi-region
	No
	876
	Non-metastatic/curative-intent
	TNBC
	Perioperative
	Chemotherapy
	DFS
	0.82 (0.63-1.06)
	0.136
	34
	-9
	-0.010

	(MIG)-1
	2020
	IIT
	Superiority
	Single-region
	No
	1214
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	OS
	0.89 (0.72-1.09)
	0.25
	—
	-15
	-0.012

	FATA-GIM3-NCT00541086
	2018
	IIT
	Superiority
	Single-region
	No
	2464
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	DFS
	1.24 (0.97-1.57)
	0.24
	29
	-12
	-0.005

	22-00-NCT00022516
	2016
	IIT
	Superiority
	Multi-region
	No
	1081
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	0.84 (0.66-1.06)
	0.14
	1
	-13
	-0.012

	tAnGo-NCT00039546
	2017
	IIT
	Superiority
	Multi-region
	No
	3152
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	0.97 (0.86-1.10)
	0.64
	6
	-54
	-0.017

	BCIRG-005-NCT00312208
	2016
	IND
	Non-superiority
	Multi-region
	No
	3298
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	0.98 (0.87-1.11)
	0.749
	—
	-59
	-0.018

	PHARE-NCT00381901
	2019
	IIT
	Non-superiority
	Multi-region
	No
	3384
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	DFS
	1.08 (0.93-1.25)
	0.391
	0
	-44
	-0.013

	GINECO
	2016
	IIT
	Superiority
	Single-region
	No
	117
	Advanced/metastatic
	HR+/HER2−
	First-line
	Endocrine therapy
	PFS
	1.00 (0.66-1.51)
	0.998
	1
	-6
	-0.051

	NCT00433420
	2015
	IIT
	Superiority
	Single-region
	No
	2091
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	1.06 (0.89-1.25)
	0.561
	10
	-34
	-0.016

	HMFEC
	2016
	IIT
	Superiority
	Multi-region
	No
	785
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	0.82 (0.63-1.06)
	0.13
	—
	-17
	-0.022

	The ICE-NCT00196859
	2023
	IIT
	Superiority
	Multi-region
	No
	1409
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	IDFS
	0.96 (0.78-1.19)
	0.8
	92
	-24
	-0.017

	NCT01674140
	2024
	IND
	Superiority
	Multi-region
	Yes
	1957
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	IDFS
	0.94 (0.77-1.14)
	0.52
	127
	-31
	-0.016

	HE10/05-ACTRN12610000151033 (ANZCTR)
	2022
	IIT
	Superiority
	Single-region
	No
	990
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	HER2-targeted therapy
	DFS
	0.90 (0.76-1.06)
	0.38
	—
	-26
	-0.026

	SOLE-NCT00553410
	2021
	IND
	Superiority
	Multi-region
	No
	4884
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	DFS
	1.03 (0.91-1.17)
	0.64
	233
	-76
	-0.016

	ELDA-NCT00331097
	2015
	IIT
	Superiority
	Multi-region
	No
	299
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	1.21 (0.83-1.76)
	0.32
	—
	-9
	-0.030

	NCT00066690
	2015
	IND
	Superiority
	Multi-region
	No
	2033
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	DFS
	0.83 (0.66-1.04)
	0.1
	9
	-25
	-0.012

	FACE-NCT00248170
	2017
	IND
	Superiority
	Multi-region
	No
	4136
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	DFS
	0.93 (0.80—1.07)
	0.315
	99
	-60
	-0.015

	FinXX-NCT00114816
	2017
	IIT
	Superiority
	Multi-region
	No
	1500
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	Other
	0.88 (0.71-1.08)
	0.23
	—
	-30
	-0.020

	NCT01864746
	2021
	IND
	Superiority
	Multi-region
	Yes
	1250
	Non-metastatic/curative-intent
	HR+/HER2−
	First-line
	Endocrine therapy
	IDFS
	0.93 (0.74-1.17)
	0.525
	63
	-27
	-0.022

	BIG 2-06/Alliance N063D-NCT00490139
	2021
	IND
	Superiority
	Multi-region
	No
	4188
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	DFS
	0.93 (0.81-1.08)
	0.362
	—
	-66
	-0.016

	N9831-NCT00005970
	2015
	IIT
	Superiority
	Multi-region
	No
	1282
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	Other
	0.9 (0.6-1.37)
	0.64
	61
	-19
	-0.015

	E5103-NCT00433511
	2018
	IND
	Superiority
	Multi-region
	Yes
	2986
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Chemotherapy
	IDFS
	0.95 (0.78-1.16)
	0.62
	305
	-45
	-0.015

	UCBG 2-08-NCT00630032
	2018
	IND
	Superiority
	Multi-region
	No
	762
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Chemotherapy
	DFS
	0.80 (0.58-1.10)
	0.175
	0
	-17
	-0.022

	NCT00490139
	2016
	IND
	Non-superiority
	Multi-region
	No
	4188
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	DFS
	0.96 (0.80-1.15)
	0.61
	262
	-74
	-0.018

	GBG 36/ABCSG 29-NCT00512993
	2016
	IND
	Superiority
	Multi-region
	No
	693
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Other
	DFS
	0.960 (0.709-1.30)
	0.789
	42
	-22
	-0.032

	REACT-NCT02429427
	2021
	IIT
	Superiority
	Multi-region
	Yes
	2639
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Other
	DFS
	0.97 (0.80-1.17)
	0.75
	81
	-69
	-0.026

	UNICANCER-PEGASE 07-NCT02324088
	2015
	IIT
	Superiority
	Single-region
	No
	174
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	0.94 (0.61-1.48)
	0.81
	6
	-12
	-0.069

	ALEXANDRA/IMpassion030-NCT03498716
	2025
	IND
	Superiority
	Multi-region
	No
	2199
	Non-metastatic/curative-intent
	TNBC
	Perioperative
	Immunotherapy plus chemotherapy
	IDFS
	1.11 (0.87-1.42)
	0.38
	108
	-45
	-0.020

	EORTC 10041/BIG 3-04-NCT00433589
	2020
	IIT
	Superiority
	Multi-region
	No
	1301
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	0.83(0.60-1.15)
	0.26
	0
	-26
	-0.020

	PERSEPHONE-NCT00712140
	2019
	IIT
	Superiority
	Single-region
	No
	4089
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	DFS
	1.07(0.90-1.28)
	0.42
	67
	-90
	-0.022

	UCBG-0106-NCT00055679
	2017
	IIT
	Superiority
	Single-region
	No
	1515
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	1.18 (0.89-1.56)
	0.24
	56
	-36
	-0.024

	GAIN-2-NCT01690702
	2021
	IIT
	Superiority
	Single-region
	No
	2857
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	IDFS
	1.01 (0.83, 1.23)
	0.9102
	72
	-76
	-0.027

	MA.32-NCT01101438
	2022
	IIT
	Superiority
	Multi-region
	Yes
	3649
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Other
	IDFS
	1.01 (0.84-1.21)
	0.93
	240
	-94
	-0.026

	PALLAS-NCT02513394
	2022
	IND
	Superiority
	Multi-region
	No
	5796
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	IDFS
	0.96 (0.81—1.14)
	0.65
	11
	-108
	-0.019

	FATA-GIM3-NCT00541086
	2018
	IIT
	Superiority
	Single-region
	No
	2459
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	DFS
	1.05 (0.82-1.35)
	0.24
	31
	-53
	-0.022

	NCT00615602
	2015
	IIT
	Non-superiority
	Multi-region
	No
	481
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	DFS
	1.58 (0.86 to 2.10)
	0.137
	6
	-10
	-0.021

	NCT01805271
	2022
	IIT
	Superiority
	Multi-region
	Yes
	1278
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	DFS
	0.95 (0.69-1.32)
	0.77
	97
	-34
	-0.027

	PALLAS-NCT02513394
	2021
	IND
	Superiority
	Multi-region
	No
	5760
	Non-metastatic/curative-intent
	HR+/HER2−
	Perioperative
	Endocrine therapy
	IDFS
	0.93 (0.76-1.15)
	0.51
	260
	-85
	-0.015

	NCT01104935
	2020
	IIT
	Non-superiority
	Single-region
	No
	275
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	DFS
	1.36 (0.72-2.58)
	0.51
	6
	-11
	-0.040

	DBCG 07-READ-NCT00689156
	2017
	IIT
	Superiority
	Multi-region
	No
	2012
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	1.00 (0.78-1.28)
	1
	0
	-85
	-0.042

	MATADOR
	2018
	IIT
	Superiority
	Single-region
	No
	664
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	Other
	0.89 (0.62-1.28)
	0.53
	6
	-29
	-0.044

	SUCCESS A-NCT02181101
	2021
	IIT
	Superiority
	Single-region
	No
	3754
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Chemotherapy
	DFS
	0.97 (0.75-1.25)
	0.8
	94
	-100
	-0.027

	HORG-NCT01985724
	2016
	IIT
	Non-superiority
	Multi-region
	No
	650
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	Chemotherapy
	DFS
	1.147 (0.716-1.839)
	0.568
	—
	-32
	-0.049

	KAITLIN-NCT01966471
	2021
	IND
	Superiority
	Multi-region
	No
	1846
	Non-metastatic/curative-intent
	HER2+
	Perioperative
	HER2-targeted therapy
	IDFS
	0.97 (0.71-1.32)
	0.83
	64
	-87
	-0.047

	DATA-NCT00301457
	2017
	IIT
	Superiority
	Single-region
	No
	1860
	Non-metastatic/curative-intent
	Mixed
	Perioperative
	Endocrine therapy
	Other
	0.79 (0.62-1.02)
	0.066
	1
	-239
	-0.128





Supplementary Table 2. Trial characteristics and fragility metrics among studies with positive results
	Characteristic
	Frequency, n (%)
	SIFI (M, IQR)
	Statistic
	P
	SFQ (M, IQR)
	Statistic
	P

	Overall (Positive result)
	83 (100.0%)
	14 (5–34.5)
	
	
	0.0157 (0.0093–0.0353)
	
	

	Publication Year
	
	
	4.82
	0.090
	
	4.88
	0.087

	  2015–2017
	26 (31.3%)
	21 (8.2–33.8)
	
	
	0.0155 (0.0105–0.0289)
	
	

	  2018–2021
	28 (33.7%)
	6 (4–24.2)
	
	
	0.0121 (0.0064–0.0295)
	
	

	  2022–2025
	29 (34.9%)
	20 (8–43)
	
	
	0.0233 (0.0147–0.0400)
	
	

	Study Type (IND/IIT)
	
	
	609.5
	0.991
	
	741.0
	0.151

	  IND
	64 (77.1%)
	16 (5–35.8)
	
	
	0.0164 (0.0098–0.0382)
	
	

	  IIT
	19 (22.9%)
	14 (5–30.5)
	
	
	0.0124 (0.0073–0.0233)
	
	

	Study Design
	
	
	65.0
	0.645
	
	92.0
	0.755

	  Superiority
	81 (97.6%)
	14 (5–34)
	
	
	0.0157 (0.0093–0.0366)
	
	

	  Non-superiority
	2 (2.4%)
	37.5 (22.8–52.2)
	
	
	0.0141 (0.0132–0.0150)
	
	

	Study Scope
	
	
	404.0
	0.920
	
	391.0
	0.952

	  Multi-region
	72 (86.7%)
	13.5 (5–38.2)
	
	
	0.0156 (0.0093–0.0347)
	
	

	  Single-region
	11 (13.3%)
	16 (10.5–22)
	
	
	0.0233 (0.0099–0.0332)
	
	

	China Center Included
	
	
	919.0
	0.152
	
	876.5
	0.307

	  Yes
	28 (33.7%)
	18.5 (7.5–70.5)
	
	
	0.0164 (0.0095–0.0465)
	
	

	  No
	55 (66.3%)
	13 (5–30)
	
	
	0.0147 (0.0090–0.0299)
	
	

	Blinded
	
	
	682.0
	0.146
	
	872.0
	0.771

	  Yes
	35 (42.2%)
	11 (5–26)
	
	
	0.0180 (0.0087–0.0388)
	
	

	  No
	48 (57.8%)
	17 (6–55.8)
	
	
	0.0152 (0.0106–0.0278)
	
	

	Sample Size
	
	
	28.71
	<0.001
	
	1.11
	0.774

	  <300
	3 (3.6%)
	4 (3.5–11)
	
	
	0.0233 (0.0180–0.0453)
	
	

	  300–999
	51 (61.4%)
	8 (5–21.5)
	
	
	0.0147 (0.0083–0.0375)
	
	

	  1000–1999
	13 (15.7%)
	30 (14–43)
	
	
	0.0218 (0.0096–0.0366)
	
	

	  ≥2000
	16 (19.3%)
	68.5 (32.8–94.8)
	
	
	0.0177 (0.0133–0.0293)
	
	

	Cancer subtype
	
	
	270.0
	<0.001
	
	756.0
	0.715

	  Advanced/metastatic
	53 (63.9%)
	8 (5–21)
	
	
	0.0147 (0.0085–0.0375)
	
	

	  Non-metastatic/curative-intent
	30 (36.1%)
	41 (17.8–81.2)
	
	
	0.0177 (0.0113–0.0323)
	
	

	Receptor status
	
	
	0.56
	0.905
	
	1.11
	0.774

	  HR+/HER2−
	43 (51.8%)
	16 (5–30)
	
	
	0.0162 (0.0101–0.0375)
	
	

	  HER2+
	21 (25.3%)
	14 (5–55)
	
	
	0.0160 (0.0114–0.0294)
	
	

	  Mixed
	12 (14.5%)
	18.5 (5.5–39)
	
	
	0.0137 (0.0087–0.0231)
	
	

	  TNBC
	7 (8.4%)
	6 (5.5–31)
	
	
	0.0093 (0.0061–0.0349)
	
	

	Therapeutic line
	
	
	23.20
	<0.001
	
	1.31
	0.860

	  Perioperative
	29 (34.9%)
	43 (16–82)
	
	
	0.0160 (0.0110–0.0294)
	
	

	  First-line
	24 (28.9%)
	7 (4.8–22.8)
	
	
	0.0155 (0.0064–0.0382)
	
	

	  Later-line
	20 (24.1%)
	9 (5–13.2)
	
	
	0.0148 (0.0090–0.0274)
	
	

	  Front-line
	7 (8.4%)
	18 (5–20.5)
	
	
	0.0260 (0.0125–0.0489)
	
	

	  Other
	3 (3.6%)
	5 (4–38.5)
	
	
	0.0127 (0.0121–0.0750)
	
	

	Drug classification
	
	
	0.60
	0.963
	
	2.34
	0.673

	  Endocrine therapy
	34 (41.0%)
	20.5 (5.8–30)
	
	
	0.0211 (0.0093–0.0394)
	
	

	  HER2-targeted therapy
	21 (25.3%)
	14 (5–55)
	
	
	0.0160 (0.0114–0.0294)
	
	

	  Chemotherapy
	15 (18.1%)
	13 (5.5–33)
	
	
	0.0141 (0.0101–0.0211)
	
	

	  Other
	8 (9.6%)
	11 (5.8–20)
	
	
	0.0140 (0.0109–0.0318)
	
	

	  Immunotherapy plus chemotherapy
	5 (6.0%)
	6 (5–39)
	
	
	0.0067 (0.0055–0.0332)
	
	

	Endpoint
	
	
	29.51
	<0.001
	
	9.38
	0.052

	  PFS
	49 (59.0%)
	9 (5–22)
	
	
	0.0162 (0.0096–0.0400)
	
	

	  DFS
	15 (18.1%)
	23 (13.5–43)
	
	
	0.0141 (0.0090–0.0182)
	
	

	  IDFS
	11 (13.3%)
	79 (62.5–109.5)
	
	
	0.0293 (0.0150–0.0436)
	
	

	  OS
	4 (4.8%)
	5.5 (5–6.8)
	
	
	0.0083 (0.0082–0.0101)
	
	

	  Other
	4 (4.8%)
	41 (36.2–276.2)
	
	
	0.0349 (0.0304–0.1493)
	
	

	HR (95% CI)
	
	
	3.24
	0.356
	
	30.06
	<0.001

	  <0.5
	10 (12.0%)
	25 (14.2–39.5)
	
	
	0.0572 (0.0423–0.0744)
	
	

	  0.5–<0.7
	39 (47.0%)
	19 (5.5–30.5)
	
	
	0.0233 (0.0125–0.0375)
	
	

	  0.7–<0.9
	31 (37.3%)
	11 (4.5–33)
	
	
	0.0096 (0.0056–0.0156)
	
	

	  ≥0.9
	3 (3.6%)
	8 (6–37.5)
	
	
	0.0123 (0.0076–0.0141)
	
	




Supplementary Table 3. Trial characteristics and fragility metrics among studies with negative results
	Characteristic
	Frequency, n (%)
	SIFI (M, IQR)
	Statistic
	P
	SFQ (M, IQR)
	Statistic
	P

	Overall (Negative result)
	74 (100.0%)
	−17 (−45–−5.2)
	
	
	−0.0157 (−0.0219–−0.0058)
	
	

	Publication Year
	
	
	0.44
	0.801
	
	0.29
	0.864

	  2015–2017
	30 (40.5%)
	−15 (−35.5–−4.5)
	
	
	−0.0155 (−0.0232–−0.0057)
	
	

	  2018–2021
	31 (41.9%)
	−17 (−59.5–−4.5)
	
	
	−0.0148 (−0.0218–−0.0059)
	
	

	  2022–2025
	13 (17.6%)
	−24 (−34–−7)
	
	
	−0.0186 (−0.0205–−0.0118)
	
	

	Study Type (IND/IIT)
	
	
	792.5
	0.224
	
	943.0
	0.004

	  IND
	34 (45.9%)
	−10 (−45–−3.2)
	
	
	−0.0129 (−0.0172–−0.0054)
	
	

	  IIT
	40 (54.1%)
	−21.5 (−46.2–−9)
	
	
	−0.0201 (−0.0266–−0.0116)
	
	

	Study Design
	
	
	355.5
	0.580
	
	364.0
	0.492

	  Superiority
	64 (86.5%)
	−17 (−45–−4)
	
	
	−0.0153 (−0.0221–−0.0056)
	
	

	  Non-superiority
	10 (13.5%)
	−21.5 (−55.2–−10)
	
	
	−0.0178 (−0.0206–−0.0132)
	
	

	Study Scope
	
	
	552.0
	0.720
	
	687.0
	0.042

	  Multi-region
	55 (74.3%)
	−17 (−45–−4.5)
	
	
	−0.0148 (−0.0200–−0.0056)
	
	

	  Single-region
	19 (25.7%)
	−15 (−44.5–−7.5)
	
	
	−0.0220 (−0.0333–−0.0107)
	
	

	China Center Included
	
	
	350.5
	0.635
	
	384.0
	0.315

	  Yes
	10 (13.5%)
	−5.5 (−60.8–−4)
	
	
	−0.0098 (−0.0172–−0.0057)
	
	

	  No
	64 (86.5%)
	−17 (−44.2–−6)
	
	
	−0.0161 (−0.0227–−0.0060)
	
	

	Blinded
	
	
	548.5
	0.270
	
	597.0
	0.082

	  Yes
	16 (21.6%)
	−8.5 (−31.8–−3.8)
	
	
	−0.0090 (−0.0173–−0.0048)
	
	

	  No
	58 (78.4%)
	−18 (−53.8–−6.2)
	
	
	−0.0167 (−0.0222–−0.0094)
	
	

	Sample Size
	
	
	42.78
	<0.001
	
	10.58
	0.014

	  <300
	6 (8.1%)
	−7.5 (−10.5–−3.8)
	
	
	−0.0351 (−0.0485–−0.0171)
	
	

	  300–999
	29 (39.2%)
	−4 (−10–−2)
	
	
	−0.0079 (−0.0202–−0.0033)
	
	

	  1000–1999
	14 (18.9%)
	−26.5 (−33.2–−16)
	
	
	−0.0185 (−0.0232–−0.0130)
	
	

	  ≥2000
	25 (33.8%)
	−60 (−76–−44)
	
	
	−0.0163 (−0.0216–−0.0130)
	
	

	Cancer subtype
	
	
	1094.5
	<0.001
	
	929.0
	<0.001

	  Advanced/metastatic
	23 (31.1%)
	−4 (−6–−2)
	
	
	−0.0056 (−0.0129–−0.0046)
	
	

	  Non-metastatic/curative-intent
	51 (68.9%)
	−31 (−63–−16.5)
	
	
	−0.0186 (−0.0262–−0.0138)
	
	

	Receptor status
	
	
	5.66
	0.129
	
	5.63
	0.131

	  HR+/HER2−
	20 (27.0%)
	−26 (−54.8–−6)
	
	
	−0.0153 (−0.0216–−0.0082)
	
	

	  HER2+
	19 (25.7%)
	−10 (−38–−4)
	
	
	−0.0148 (−0.0205–−0.0103)
	
	

	  Mixed
	28 (37.8%)
	−25 (−55.2–−11.2)
	
	
	−0.0189 (−0.0266–−0.0060)
	
	

	  TNBC
	7 (9.5%)
	−4 (−8–−2.5)
	
	
	−0.0061 (−0.0110–−0.0028)
	
	

	Therapeutic line
	
	
	33.45
	<0.001
	
	14.74
	0.005

	  Perioperative
	50 (67.6%)
	−31.5 (−64.5–−16.2)
	
	
	−0.0183 (−0.0262–−0.0134)
	
	

	  First-line
	14 (18.9%)
	−4 (−6.8–−2)
	
	
	−0.0059 (−0.0132–−0.0038)
	
	

	  Later-line
	6 (8.1%)
	−2.5 (−6–−2)
	
	
	−0.0048 (−0.0110–−0.0045)
	
	

	  Front-line
	1 (1.4%)
	−4 (−4–−4)
	
	
	−0.0079 (−0.0079–−0.0079)
	
	

	  Other
	3 (4.1%)
	−5 (−5.5–−4)
	
	
	−0.0128 (−0.0146–−0.0091)
	
	

	Drug classification
	
	
	7.83
	0.098
	
	8.31
	0.081

	  Endocrine therapy
	18 (24.3%)
	−29 (−60–−6)
	
	
	−0.0152 (−0.0208–−0.0069)
	
	

	  HER2-targeted therapy
	20 (27.0%)
	−10 (−30.5–−4)
	
	
	−0.0142 (−0.0203–−0.0073)
	
	

	  Chemotherapy
	27 (36.5%)
	−17 (−35–−9)
	
	
	−0.0171 (−0.0252–−0.0079)
	
	

	  Other
	3 (4.1%)
	−69 (−81.5–−45.5)
	
	
	−0.0261 (−0.0289–−0.0260)
	
	

	  Immunotherapy plus chemotherapy
	6 (8.1%)
	−3.5 (−6.2–−2.2)
	
	
	−0.0047 (−0.0104–−0.0025)
	
	

	Endpoint
	
	
	40.89
	<0.001
	
	21.39
	<0.001

	  PFS
	15 (20.3%)
	−4 (−6–−2)
	
	
	−0.0061 (−0.0132–−0.0054)
	
	

	  DFS
	34 (45.9%)
	−29 (−59.8–−12.2)
	
	
	−0.0189 (−0.0262–−0.0125)
	
	

	  IDFS
	11 (14.9%)
	−45 (−86–−29)
	
	
	−0.0186 (−0.0237–−0.0155)
	
	

	  OS
	10 (13.5%)
	−3 (−7–−2)
	
	
	−0.0041 (−0.0122–−0.0022)
	
	

	  Other
	4 (5.4%)
	−29.5 (−82.2–−26.5)
	
	
	−0.0318 (−0.0649–−0.0187)
	
	

	HR (95% CI)
	
	
	1033.5
	<0.001
	
	997.0
	<0.001

	  0.7–<0.9
	28 (37.8%)
	−4 (−17–−2)
	
	
	−0.0059 (−0.0128–−0.0042)
	
	

	  ≥0.9
	46 (62.2%)
	−33 (−64.5–−10)
	
	
	−0.0183 (−0.0262–−0.0148)
	
	





Supplementary Table 4. Factors associated with WCLFU ≥ |SIFI| in univariable and multivariable logistic regression
	Characteristic
	Category
	Events/total
	Univariable OR (95% CI)
	P value
	Global P
	Adjusted OR (95% CI)
	Adj. P

	Study type
	IND
	49/68
	Reference
	
	0.001
	Reference
	

	
	  IIT
	20/49
	0.27 (0.12–0.58)
	0.001
	
	0.48 (0.17–1.38)
	0.172

	Study design
	Superiority
	64/107
	Reference
	
	0.738
	
	

	
	  Non-superiority
	5/10
	0.67 (0.18–2.46)
	0.738
	
	
	

	Study scope
	Multi-region
	60/90
	Reference
	
	0.003
	Reference
	

	
	  Single-region
	9/27
	0.25 (0.10–0.62)
	0.003
	
	0.53 (0.18–1.55)
	0.244

	Blinded
	No
	38/80
	Reference
	
	<0.001
	Reference
	

	
	  Yes
	31/37
	5.71 (2.15–15.19)
	<0.001
	
	3.84 (1.31–11.24)
	0.014

	Cancer type
	Advanced/metastatic
	38/57
	Reference
	
	0.133
	Reference
	

	
	  Non-metastatic/curative-intent
	31/60
	0.53 (0.25–1.13)
	0.133
	
	1.30 (0.50–3.37)
	0.594

	Subtype
	HR+/HER2−
	26/47
	Reference
	
	0.055
	
	

	
	  HER2+
	18/33
	0.97 (0.40–2.37)
	1.000
	
	
	

	
	  Mixed
	15/27
	1.01 (0.39–2.62)
	1.000
	
	
	

	
	  TNBC
	10/10
	17.04 (0.94–307.66)
	0.009
	
	
	

	Endpoint
	PFS
	30/47
	Reference
	
	0.163
	
	

	
	  DFS
	18/39
	0.49 (0.20–1.16)
	0.128
	
	
	

	
	  IDFS
	11/17
	1.04 (0.33–3.31)
	1.000
	
	
	

	
	  OS
	9/11
	2.55 (0.49–13.19)
	0.310
	
	
	

	
	  Other
	1/3
	0.28 (0.02–3.36)
	0.549
	
	
	


Abbreviations: SIFI, survival-inferred fragility index; SFQ, survival fragility quotient; WCLFU, withdrawal of consent or loss to follow-up; IQR, interquartile range; IND, industry-sponsored trial; IIT, investigator-initiated trial. Group comparisons used Mann-Whitney U tests for two groups and Kruskal-Wallis tests for three or more groups. Logistic regression analyses were performed among outcomes with available numeric WCLFU values; the adjusted model included study type, study scope, blinding, and cancer type.
