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Table S1: Prognostic value of uPA/PAI-1
	Reference
	N
	Population
	Systemic
treatment
	Median follow-up (months)
	Primary endpoint(s)
	Results
	Comments

	
	
	
	
	
	
	univariate
	multivariate
	

	Studies LOE I

	Jänicke et al., 2001 [6] 
	556
	N0 T1-2
HR+ or HR-


	- LR: observation 
- HgR:  CMF or observation 

- No ET
	32 
	3y-DFS
	· No CT (n = 374) 
RR =2.71 (1.3-5.7), p = 0.009  
· HgR patients (ITT)
RR = 0.58, p = 0.17
	No CT (n = 374)
RR = 2.83 (1.3-6.0), p = 0.007  
	- Randomized prospective trial
- Results confirmed at 10 years [7]


	Look et al., 2002 [8]
	8377
	18 datasets 
uPA available in 17 datasets (n = 8175), PAI-1 in 15 datasets (n = 6682), both in 6480 patients
HR+ = 6680 (79.7%)
N0 = 4676 (55.8%)
	Yes = 3771 (45%)
No = 4286 (51.2%)
Unknown = 320 (3.8%)

	79 
	RFS
OS
	NR
	- All(n = 6480)
RFS: χ² = 203.6, p< 0.001
OS: χ² =  212.9, p ≤ 0.001
- N0 (n = 3483)
RFS: χ² 116.8, p < 0.001
- N+ (n = 2997)
RFS: χ² 88.4,  p < 0.001
	- Pooled analysis
- Data about MFS in Look et al., 2003 [9]


	Other studies

	Jänicke et al., 1993
[10]
	247
	HR+ = 194 (79%)
N0 = 104 (44%)

	-  N+ 
Premenopausal: CT
Postmenopausal: Tam
- N0: none
	30 
	3y-DFS (n = 229)

	N0 (n = 101):
LR: 93% ; HgR: 57% ; p = 0.0003
	NR
	Prospective study


	Kim et al., 1998 [11]
	130
	N0
ER+ = 53 (41%)
	CT and/or ET or none
	52.6 
	Rate of recurrence
	- Low uPA and PAI-1 (n = 36): 2.8%
- High uPA and PAI-1 (n = 17): 29.4%
	NR
	Prospective multicentric study

	Harbeck et al., 1999
[12]
	125
	N0
HR+ = 99 (79.2%)

	None
	76
	5y-DFS 
	LR:  97% ; HgR: 64%
RR = 11.0 (3.2–37.4)
	NR
	Cohort study

	Harbeck et al., 1999 [13]
	316
	N0 = 147 (46.5%)
HR+ = 249 (79%)

	CT and/or ET or none
	77 
	DFS 
	N0:
LR: 92.3%, HgR: 64%
	NR
	Prospective cohort study

	Konecny et al., 2001
[14]

	587
	N0 = 283 (48.2%)
ER+ = 394 (67.1%)
HER2- = 480 (81.8%)


	 CT and/or ET or none 
	26 for DFS 

32 for MFS
	DFS (months)

	LR: 64.3 ± 2.1 
uPA low and PAI-1 high: 41.6 ± 2.8 
uPA high and PAI-1 low: 52.3 ± 2.3 
uPA and PAI-1 both high: 53.7 ± 3.3  
p = 0.003 (LR vs the others)
	p = 0.0096


	

	
	
	
	
	
	MFS (months)
	LR: 69.2 ± 1.8 
uPA low and PAI-1 high: 56.1 ± 2.2 
uPA high and PAI-1 low: 43.5 ± 2.6
uPA and PAI-1 both high: 58.8 ± 3.7 
p = 0.0002
	p =0.0016
	

	Harbeck et al., 2002
[15]
	761 
	N0 = 387 (51%)
HR+ = 608 (80%)


	CT and/or ET or none 
	48 
	DFS (RR)
	1.9 (1.4-2.5), p<0.001
- N0 without adjuvant systemic therapy:
4.8 (2.5-9.1),  p<0.001
	1.9 (1.4-2.5), p<0.001
- N0 without adjuvant systemic therapy: 3.9 (2.0-7.5),  p<0.001
	Prospective study
316 analyzed in Harbeck et al., 1999 [13]

	
	
	
	
	
	OS (RR)
	2.0 (1.5-2.7), p<0.001
- N0 without adjuvant systemic therapy:
3.9 (1.9-7.8), p<0.001

	2.0 (1.4-2.7), p <0.001
- N0 without adjuvant systemic therapy:
2.8 (1.4-5.9), p = 0.005
	

	Harbeck et al., 2002
[16]
	3424
	N0 = 1736 (50.7%)
2 different datasets 

	CT and/or ET or none 
	83
	5y-DFS
	LR: 72%, HgR: 54% 
p< 0.001
	p< 0.001, HR = 2.0 (1.8–2.3)
	Cohort study


	Zemzoum et al., 2003 [17]
	118
	N0
HR+ = 95 (81%)
	None
	126
	DFS 
	LR: 90.6% ; HgR: 49.0%
RR = 8.3 (3.4-20.4), p<0.001
	RR = 5.4 (1.9-14.8), p<0.001
	 Cohort study

	Descotes et al., 2008
[18]
	732
	N0 = 411 (56%)
ER+ = 564 (77%)

	CT (n = 67, 98%) or ET (n = 296, 40%) or both (n = 256, 35%) or none (n = 107, 15%)
	51
	MFS
	clinical relevance of PAI-1 is not improved by uPA
- PAI-1: HR = 3.1, p< 0.001
- UPA: HR = 2.6, p = 0.006
	uPA: NS
PAI-1: HR = 2.4, p = 0.002
	Cohort study


	De Cremoux et al., 2009
[19]
	169


	N0
ER+ = 151 (89.9%)


	- No adjuvant CT
- Tam (n = 30, 18%)
	73
	DFS 
(+ LRR, MFS, OS)
	- DFS: p = 0.15
(uPA: RR = 2.76 (1.37-5.56), p = 0.003)
- MFS: p = 0.002
LR: 100%, HgR: 80%
- LRR: NS
	MFS: p = 0.002
	Retrospective study

	Borstnar et al., 2010
[20]
	180
	ER+ = 159 (88.3%)
N0 = 14 (7.8%)

	Anthracycline-based CT (n = 80, 44%) or CMF (n = 100, 56%)

+/- ET (n = 133, 74%)
	37
	3y-DFS
	LR 86% , HgR 78.7%, p = 0.157 

- CMF
LR: 87.1%, HgR: 77.0%
p = 0.044, HR = 2.81 (0.98–8.04)
- Anthracycline-based
LR: 85.2%; HgR: 81.8%
p = 0.807, HR = 0.88 (0.33–2.40)

	NR
	Retrospective study


	Kolben et al., 2016
[21]
	381
	N0, ER+, Grade 2

	Adjuvant CT upon consideration of
prospectively measured uPA/PAI-1 
- CT: 40.9% of the whole population, 13.5% of LR and 63.3% of HgR
- ET 97.4%
	52.5
	5y-DFS
5y-OS
	- Whole population without CT: DFS 99% (98.98–99.02) ; OS 95%(94.96–95.04)
- CT:
- HgR: DFS 95.7 % (95.65–95.72) ; OS 97% (96.97–97.03)
- LR: DFS 82.5% (82.31–82.69) ; OS 100%
DFS: p = 0.190 ; OS: p = 0.544
- no CT:
-HgR: DFS 100% ; OS 92% (91.93–92.07)
- LR: DFS 98.9% (98.88–98.92) ; OS 96.9% (96.86–96.93)
DFS: p = 0.462 ; OS: p = 0.014

	NR
HgR + CT: HER2+ 11.3%, median age 57y, median Ki67 20%
HgR + no CT: HER2+ 2.6% (p = 0.034), median age 64y (p< 0.001) , median Ki67 15 % (p = 0.02)
	

	Dovnik et al., 2017
[22]
	858
	N0
ER+ = 674 (78.6%)
HER2+ = 151 (17.6%)


	- CT (n = 132, 15%) (79.2% anthracycline-based, majority of the others CMF)
- ET (n = 522, 61%) (28.9% tam, 52.7% AI, both %)
- both CT and ET (n = 133, 16%) 
- trastuzumab 6.4% of all patients and 35.8% of HER2+ patients

	100
	DFS (HR)

	LR: 88.1%, HgR: 75.1%
2.16 (1.23–3.72), p = 0.005


	N = 273 patients only 
1.76 (0.89–3.49), p = 0.106


	Retrospective study


	
	
	
	
	
	OS (HR)
	LR: 91.9%, HgR: 82.1%
2.73 (1.33–5.58), p = 0.006
	N = 273 patients only 
1.98 (0.83–4.76), p = 0.126
	

	Viala et al., 2017 
[23]

	520
	ER+, HER2-, N0

	taking prospectively into account uPA/PAI-1
- CT (anthracycline + taxane): 46.5% of the whole population, 26% of LR and 60.3% of HgR
- ET 98.3%
	64.8
	5 and 10y-RFS (%)
5y-OS (%)
	- LR:
5y-RFS: 94 (89-96)
10y-RFS: 86 (76-92)
- HgR:
5y-RFS: 96 (93-98)
10y-RFS: 91 (85-95)
- LR vsHgR: NS (p = 0.304)
- whole population:
5y-RFS: 95 (92-96)
10y-RFS: 88.7 (83-92)
5y-OS: 98

	NA
	


Abbreviations: HR hormone receptor, ER estrogen receptor, LR low risk, HgR high risk, N0 node negative, N+ node positive, CT chemotherapy, ET endocrine therapy, Tam Tamoxifen, AI aromatase inhibitor, CMF cyclophosphamide + methotrexate + fluorouracil, y year, DFS disease-free survival, RFS recurrence-free survival, OS overall survival, MFS metastasis-free survival, LRR loco-regional recurrence, NR not reported, NS no significant, NA not applicable, LOE level of evidence

















Table S2: Prognostic value of Oncotype DX®
	Reference
	N
	Population
	Systemic treatment
	Median follow-up (months)
	Primary endpoint(s)
	Results
	Comments

	
	
	
	
	
	
	Univariate analysis
	Multivariate analysis
	

	Adjuvant, prospective studies

	Sparano et al., 2015 [24]
	1626 
	HR+ (ER+, n = 1621), HER2-, N0, 1.1- 5 cm or 0.6-1.0 cm and intermediate or high grade,
RS 0 to 10

	-ET alone:
AI (n = 963, 59%), Tam (n = 560, 34%), Tam + AI (n = 13, 0.8%), ovarian-function suppression (n = 44, 2.7%), other or unknown therapy (n = 46, 2.8%)

	69
	5y-DFS (%, 95% CI)
	93.8 (92.4-94.9)
	NR
	- Prospective randomized trial
- Modification of the LR group (RS ≤ 10)


	Sparano et al., 2018 [25]
	6711
	HR+ (ER+, n = 6702), HER2-, N0, 1.1- 5 cm or 0.6-1.0 cm and intermediate or high grade,
RS 11 to 25
	-ET alone (n = 3399)
-ET + CT (n = 3312)
	90
	9y-DFS (%)
	· ET alone
83.3±0.9
· ET + CT:
84.3±0.8
	NR
	

	Glutzet al., 2016
[26]
	2642
	N+ or high-risk N- (T2, grade 2 and 3, high uPA/PAI-1, or age < 35y ), HR + HER2-
ER + = 2,390 (90.5%)

LR = 459 (17.4%)
IR = 1,544 (58.4%)
HgR = 550 (20.8%)
Unknown = 89 (3.4%)

	No CT if RS ≤ 11 (n = 348, 15.3%)
	35
	3y-DFS (%, 95% CI)
	HgR: 91.9 ( 89.0- 94.8)
IR: 97.8 (96.8-98.8) 
LR: 97.4 (95.6-99.1) 
p< 0.001
	

	- Prospective trial
- LR defined by RS ≤ 11
HgR defined by RS > 25

	
	
	
	
	
	
	RS fractionally ranked (75th-25th percentile) 
HR = 2.31 (1.52-3.52), p< 0.001
	HR = 1.68 (1.04-2.74), p = 0.035
	

	Adjuvant, retrospective studies

	Paik et al., 2004 [27]
	668
	ER+, N0 
HER2+ = 55 (8.2%)

LR (51%), IR (22%), HgR (27%)

	Tam (5 or 10y)
	120
	10y-DRFS (%, 95% CI)
	· LR: 93.2 (90.4-96)
· IR: 85.7 (79.7-81.7)
· HgR: 69.5 (62.6-76.4)
· p< 0.001
	HR = 2.81 (1.70–4.64), p< 0.001
	patients from a prospective trial (NSABP trial B14)


	Estevaet al., 2005 [28]
	149
	N0
ER+ = 103 (69.1%)
HER2+ = 25 (16.8%)

LR = 47 (32%), IR = 21 (14%), HgR = 81 (54%)

	None
	216
	5y-DRFS
	NS
	NA
	Retrospective study

	Paik et al., 2006 [29]
	651
	ER+, N0

LR = 353 (54.2%)
IR = 134 (20.6%)
HgR = 164 (25.2%)
HER2+ = NR
	Tam (n = 227, 35%)
or tam + CT (CMF or MF) (n = 424, 65%)
	120
	10y-DRFS  (%, 95% CI)

	· Tam alone:
- LR: 96.8 (93.7-99)
- IR: 90.9 (82.5-99.4)
- HgR: 60.5 (46.2-74.8)
· Tam + CT:
- LR: 95.6 (92.7-98.6)
- IR: 89.1 (82.4-95.9)
- HgR: 88.1 (82.0-94.2)
	NR
	- Patients from a prospective trial (NSABP trial B20)

- Tamoxifen arm of B20 trial had been analyzed as a training set in the development of the Oncotype DX® assay

	
	
	
	
	
	Interaction RS and CT benefit (RR of CT, 95% CI)
	LR: 1.31 (0.46-3.78)
IR: 0.61 (0.24-1.59)
HgR: 0.26 (0.13-0.53)
p = 0.038

	
	

	Habelet al., 2006[30]
	790
	N0
ER+ = 682
HER2+ = NR

N = 220 cases
LR = 57 (26%)
IR = 54 (24.5%)
HgR = 109 (49.5%)

N = 570 controls
LR = 322 (56%)
IR = 108 (19%)
HgR = 140 (25%)
	- No CT
- Tam (n = 241, 31%), median duration 4y
	120
	10y-BCSS  (%, 95% CI)
	ER + (n = 566)
· Tam (n = 205) 
- LR:97.2 (96.1-98.3)
- IR:89.3 (85.1-93.7) (RR4.0 [1.8–8.8])
- HgR:84.5 (77.2-92.4) (RR6.2 [2.4–15.8])
· No tam (n = 361) 
- LR:93.8 (92.1-95.5)
- IR:82.2 (76.7-88.2) (RR2.7 [1.5–5.0])
- HgR:80.1 (74.8-85.8) (RR3.3 [1.8–5.9])

	- ER+
RS continuous for 50-unit increments
• Tamoxifen treated (n = 205)
RR = 5.3 (1.6–17.2), p = 0.003
• Tamoxifen untreated (n = 361)
RR =2.4 (1.1–5.2), p = 0.025
	Case-control study (controls matched to cases according to age, race, adjuvant tam, medical facility and diagnosis year) 


	Goldstein et al., 2008 [31]
	465
	HR+, 0-3 N  
HER2+ = 76 (16%)
N0 56.5%
1 N+ 24.0%
2-3 N+ 19.6%

LR = 198 (46%)
IR = 142 (30%)
HgR = 125 (24%)

	4 AC  or docetaxel
+ Tam or AI (5y)
	75.6
	- 5y-DFS  (%, 95% CI) 
- continuous RS: HR for a 50-point difference
	LR:
0-1 N:  96.7 (95-97.8)
2-3 N:92.1 (86.9-95.7)

Continuous RS: p< 0.001  
	HR for continuous RS = 2.12 (0.97-4.65) 
p = 0.06 (NS)
	- Patients from a prospective trial (trial E2197)

- HER2- tumors (n = 389): RS not predictive 

	Espinosa et al., 2009 [32]
	153
	HR+
N+ = 57 (37.3%)
HER2+ = NR 

LR = 60 (39.2%)
IR = 21 (13.7%)
HgR = 72 (47.1%)

	- tam 5y 
 - CT in N+ or  N0 patients with poor prognostic features (anthracycline based n = 55, CMF n = 42)
	91
	5y-DMFS (%)
	-LR: 98
-IR: 81
-HgR: 69
p< 0.001  

	LR vs IR 
HR = 4.466 (0.787- 25.331), p = 0.091 (NS)

LR vsHgR
HR = 8.180 (1.767- 37.861), p = 0.007
	Retrospective study






	Yorozuyaet al., 2010 [33]
	40
	
	ER+, N0, stage I or IIA 
HER2+ = 2 (5%)

Cases
LR = 3 (30%)
IR = 1 (10%)
HgR = 6 (60%)

Controls
LR = 19 (63%)
IR = 8 (27%)
HgR = 3 (10%)

	ET (n = 35, 88%), CT (n = 5, 22%)
	53.4
	Association RS and distant metastasis
	· Metastasis:
mean RS value: 40.0 (21.1–58.9) 
· Non metastasis:
 Mean RS value: 17.8 (13.8–21.9)
· p< 0.001
	RS ≥ 50 vs RS < 50:
NS (p = 0.579)
	Case–control study
patients matched on age 1/3


	Albainet al., 2010
[34]
	367
	
	postmenauposal, N+, HR+ 
ER+ = 355 (96.7%)
HER2+ = 43 (11.7%) 

LR =146 (39.8%)
IR =103 (28.1%)
HgR =118 (32.1%)
	Tam (5y) or CAFx6 + Tam
	108
	10y-DFS (%)
	· Tam alone:
LR: 60
IR: 49
HgR: 43
· CAF + tam:
LR: 64
HgR: 55
	· Tam alone
- categorical:
p = 0.017
- continuous:
HR = 2.64 (95% CI 1.33-5.27; p = 0.006) for a 50 point difference
	· Patients from a prospective trial (trial S8814)
· 0-5y: HR 5.55 (2.32-3.28), p < 0.001
After 5y: NS (HR = 0.86, p = 0.80)
· degree of CAF 
benefit depends on the RS: LR (p = 0.97; HR = 1.02 [0.54–1.93]), IR (p = 0.48; HR = 0.72 [0.39–1.31]), HgR (p = 0.033; HR = 0.59 [0.35–1.01])


	Mamounaset al.,2010
[35]
	1674
	
	ER+ N0 

	Tam only (5 to 10y) (n = 895, 53%) or CAF + Tam (n = 424, 25%) or placebo (n = 355, 21%)
	150
	10y-LRR rate (%)
	· Tam:
LR:4.3 (2.3-6.3)
IR:7.2 (3.4-11.0)
HgR:15.8 (10.4-21.2)
p = 0.001 
· placebo:
LR:10.8 (5.8-15.8)
IR:20.0 (9.9-30.0)
HgR:18.4 (9.5-27.4)
p = 0.022
· CT + Tam:
LR1.6 (0.0-3.5)
IR2.7 (0.0-6.4)
HgR7.8 (2.6-13.0)
p = 0.028

	· Tam
(continuous RS increment of 50 units):
HR = 2.16 (1.26-3.68), p =  0.007 
	Patients from prospective trials (NSABP B-14 and B-20)


	Dowsettet al., 2010 [36]
	1231  
	
	HR+, post-menopausal
N0 = 872 (70.8%)
HER2+ = NR

- N0: LR = 513 (59%) IR = 229 (26%)
HgR = 130 (15%)
- N+: LR = 160 (52%)
IR = 94 (31%)
HgR = 52 (17%)

	Tam or anastrozole (5y)
no CT
	102
	TTDR
for a 50-point change of RS
	NR
	· N0:
HR = 3.92 (2.08-7.39) 
Δχ2 = 15.5
p< 0.001
· N+:
HR = 3.47 (1.64-7.38) 
Δχ2 = 9.4 
p = .002
	Patients from a prospective trial (ATAC trial)

	Toi et al., 2010[37]
	200 
	
	ER+, cT1-T2, N0japanese population
HER2+ = NR 

LR =95 (48%)
IR =40 (20%)
HgR =65 (32%)

	Tam (duration?)
	120
	TTDR
HR for continuous RS and a 50-point increase
	HR = 6.20 (2.27-17.0), p< 0.001
	HR = 6.03 (2.17-16.7), p< 0.001
	- Retrospective study
- 10y-DRFS 
LR: 3.3% (1.1-10.0) 
IR: 0%
HgR: 24.8% (15.7-37.8)
p<0.001 (LR vsHgR)

	Sun et al., 2011 [38]
	93
	
	HR+ (ER+ n = 85, 91.4%), chinese population
N0 = 57 (61.3%)
HER2+ = 6 (6.5%)

LR = 34 (36.5%)
IR = 29 (31.2%)
HgR = 30 (32.3%)
	· CT (n = 75, 81%)
(anthracycline-based regimens) 
· ET (n = 70, 75%)
(Tam or AI or both) 
	65.9
	DRFS: Recurrence rates (%)

	N0 LR: 5y:15.6 (8.4–22.8), 
10y:42.1 (25.6–58.6)
N0 IR: 5y:27.4 (16.9–37.9),
10y: 57.0 (37.7–76.3)
N0 HgR: 5y:58.3 (44.1–72.5), 
10y: 79.2 (62.8–95.6)
N+ LR: 5y:37.5 (20.4–54.6), 
10y:37.5 (20.4–54.6)
N+ IR: 5y:33.3 (17.6–49.0), 
10y:66.7 (41.9–91.5)
N+ HgR: 5y:83.3 (74.5–92.1)
10y:83.3 (74.5–92.1)

LR vsHgR:χ2 = 20.14, p< 0.001
IR vsHgR:χ2 = 8.57, p = 0.003

Continuous RS: p< 0.001; HR = 2.35 (1.58–3.49) to an increment of 50

	· N+:
HR = 1.03 (1.00–1.07) 
p = 0.039

· N0:
HR = 1.03 (1.01–1.06) 
p = 0.017
	Retrospective study

	Prat et al., 2012
[39]
	1380
	
	ER+
HER2+ (PAM50 subtype) = 100 (7%)
N0 = 610 (47%)
%LR, IR, HgR: NR

	Tam only
	102
	DRFS
	· N0 
LR: 95%
Continuous HR = 1.97, p< 0,0001
Categorical HR = 3.79, p = 0.0023
· N+ 
LR: 81% 
Continuous HR = 1.51 p = 0,01 Categorical  LR+IR vsHgR: HR = 4.67 p = 0.01

	NR
	Retrospective study

	Solinet al., 2012
[40]
	388
	
	1–3 N+ or N0 and T>1.0 cm
HER2+ = 58 (15%)

LR =87 (27%)
IR =67 (20%)
HgR =234 (53%)

	- CT (AC or AT)
- ET if HR+ (n = 214, 55%)
	116.4
	10y-LRR 
	NS
	NA
	Patients from a prospective trial (ECOG E2197)

	Naoi et al., 2013
[41]
	459 
	
	ER+ N0
LR = 286 (62%)
IR = 81 (18%)
HgR = 92 (20%)
HER2+ = missing data

	ET 5y 
	NR
	RFS 
	LR vs IR:p = 0.0014 
LR vs HR:p = 1.7e-11
	NR
	Retrospective study

	Tobin et al., 2014
[42]

	253
	
	Uppsala cohort ER+ = 215 (85.0%)
LR = 93 (36.7%)
IR = 49 (19.4%)
HgR = 111 (43.9%)
HER2+ = NR

	CT (n = 24, 9%), ET (n = 79, 31%) or both (n = 4, 2%) or none (n = 141, 56%)

	NR
	21y-BCSS 
	p = 0.004
HR LR vs IR+HgR: 2.57 (1.43–4.62)
	HR = 2.07 (1.12–3.85) (vs Ki67)
	Cohort study

	
	159
	
	Stockholm cohort
ER+ = 130 (81.8%)
LR = 50 (31.4%)
IR = 25 (15.7%)
HgR = 84 (52.9%)
HER2+ = NR

	CT (n = 12, 8%), ET (n = 96, 60%) or both (n = 18, 11%) or none (n = 33, 21%)

	NR
	BCSS
	HR = 2.87 (1.43–5.75)
	HR = 4.62 (1.67–12.74)
	

	Jonsdottiret al., 2014
[43]
	94
	
	N0
ER+ = 77 (81.9%)
LR = 18 (19.1%)
IR = 42 (44.7%)
HgR = 34 (36.2%)
HER2+ = 14 (14.9%)

	ET (n = 13, 14%), CT (n = 10, 11%)

	127 

	14y-DMFS (%)

	LR: 83
IR: 79
HgR: 68
NS (p = 0.52) 
	NR
	Retrospective study

	Jegadeeshet al., 2015 [44]
	163

	
	ER+
LR (RS ≤ 25) = 131 (80.3%)
HgR (RS > 25) = 32 (19.7%)
HER2+ = NR

	- CT if RS > 31 (n = 47, 29%)  (Taxane-based [n = 33], anthracycline-based [n = 11], CMF [n = 1]) + ET
	68,2 

	LRR
HgRvs LR 
	NS

	NA
	- Retrospective study
- RS > 24 predicting for a higher rate of LRR (p = 0.04)


	Le Du et al.,2015
[45]
	1030
	
	ER+ HER2-
T1
LR = 571 (55.5%)
IR = 370 (35.9%)
HgR = 89 (8.6%)
	ET (n = 722, 70%), CT (n = 2, 0.2%)
both (n = 266, 26%), none (n = 17, 1.7%), missing data (n = 23, 2%)

	38.4
	5y-DMFS (%)
	HgR: 76.4, (59.2-87.1)
LR: 95.9 (93.0-97.6) 
p< 0.0001

	NS 
	Retrospective study

	Wen et al., 2017
[46]
	1406
	
	N0, ER+, HER2- 
RS < 18

	ET (n = 1361, 97%), CT (n = 170, 12%)
	46 
	5y-DMFS (%)
	99.6
	NR
	Retrospective single-institution study

	Mamounaset al., 2017 [47]
	1065
	
	N+ ER+
HER2+ = NR 
LR =386 (36.2%)
IR =364 (34.2%)
HgR =315 (29.6%)

	CT (AC X 4 vs AC X 4 followed by paclitaxel X 4) plus Tam 5y
(NSABP B-28)
	134.4
	10y-LRR cumulative incidence (%, 95% CI)
	LR: 3.3 (1.8-5.4)
IR: 7.2 (4.8-10.2)
HgR: 12.2 (8.8-16.1)
p < 0.001
	For a 50-unit increment in RS: HR = 2.59 (1.28-5.26), p = 0.008
	Patients from a prospective trial 

	Barcenaset al., 2017 [48]
	1424
	
	HR+, HER2-, N0
LR = 297 (20.8%)
IR = 894 (62.8%)
HgR = 233 (16.4%)

	CT (n = 310, 22%), ET (n = 1302, 91%)
	58 
	5y-IDFS  (%, 95% CI)
	IR group:
92.6 (89.6-94.7)

	
	- Retrospective single-institution study
- HRs of the effect of chemotherapy in IR group were NS : 1.64 for DFS (95% CI, 0.73-3.71), 1.46 for RFS (95% CI, 0.41-5.23), 1.25 for DMFS (95% CI, 0.32-4.92), and 2.19 for OS (95% CI, 0.44-11.0)
- cutoffs:LR: RS ≤ 10, IR: RS 11- 25, HgR: RS > 25


	
	Neoadjuvant

	Gianni et al., 2005
[49]
	89
	
	ER + = 52 (58.4%)
HER2+ = NR
only continuous RS
	paclitaxel and doxorubicin every 3 weeks x 3 + 12 weekly paclitaxel

	NA
	pCR
	association p = 0.005
	NR
	

	Chang et al., 2008[50]
	72
	
	ER+ = 47 (65.3%)
HER2+ = 7 (13.5%)
cN+ = 7 (10%)
continuous RS

	Docetaxel 4 cycles
	NA
	clinical complete response (RECIST criteria) 
	OR for 50 unit change in RS:
5.0 (1.3, 6.0)
p = 0.008

	NR
	

	Akashi-Tanaka et al., 2009
[51]
	43
	
	Post-menopausal, ER+, PR+
N0 = 12 (28%)
HER2+ = NR
LR = 11 (26%)
IR = 16 (37%)
HgR = 16 (37%)

	Tam or anastrozole 4 months
	45
	clinical response rate (%) (measuring their size in two dimensions with calipers)
	LR: 64
IR: 31 
HgR: 31
p = 0.11 
	NR
	5y-RFS:
LR: 100%, IR: 84%, HgR: 73%;  p = 0.14

	Ueno et al., 2014
[52]
	52
	
	ER+ post-menopausaljapanese population
HER2+ = 2 (3.1%)
LR = 32 (50.0%)
IR = 17 (26.6%)
HgR = 15 (23.4%)

	Exemestane  24 weeks
	NA
	clinical response rate (RECIST) (%)
	- Categorical 
LR: 59.4 
IR: 58.8
HgR: 20.0   
OR = 0.171 (0.040-0.728); p = 0.017
- Continuous 
OR = 0.205 (0.044-0.946); p =0.042
	NR
	

	Yardley et al., 2015 [53]
	168
	
	HER2- 
ER+ = 92 (55%)
cN+ = 111 (66%)
LR = 20 (14%)
IR = 23 (17%)
HgR = 95 (69%)

	phase II trial of ixabepilone and cyclophosphamide, 6 cycles
	39
	pCR (%)
	LR-IR: 0
HgR: 26
p = 0.002

ER+ HgR: 17
ER- HgR: 31
	NR
	All ER- patients were in HgR group


	
	
	
	
	
	
	2y-OS (%)
	LR: 100 (78-100) 
IR: 100 (78-100) 
HgR: 80 (69-93) 
p = 0.035 

	RS, 50 points difference
HR = 20.58 (1.89 to 224.2), p = 0.013 
	

	Soranet al., 2016
[54]
	60
	
	ER+ HER2- T1-3
N0-1
LR =27 (45%)
IR =10 (17%)
HgR =23 (38%)

	AC-T
	NA
	Clinical response rate 
	NS (categorical RS: p = 0.21, continuous RS:  p = 0.7)
	NA
	


Abbreviations: RS recurrence score, HR hormone receptor, ER estrogen receptor, LR low risk, IR intermediate risk, HgR high risk, N0 node negative, N+ node positive, CT chemotherapy, ET endocrine therapy, Tam Tamoxifen, CMF cyclophosphamide + methotrexate + fluorouracil, MF methotrexate + fluorouracil, AC anthracycline + cyclophosphamide, CAF cyclophosphamide + anthracycline + fluorouracil, y year, DFS disease-free survival, RFS recurrence-free survival, DRFS distant recurrence-free survival, OS overall survival, MFS metastasis-free survival, BCSS breast cancer specific survival, DMFS distant metastasis-free survival, DMFI distant metastasis-free interval, IDFS invasive disease-free survival, TTDR time to distant recurrence, LRR loco-regional recurrence, pCR pathological complete response, NR not reported, NS no significant, NA not applicable, NSABPNational Surgical Adjuvant Breast and Bowel Project, ATACArimidex Tamoxifen Alone or in Combination.


Table S3: Prognostic value of MammaPrint®
	Reference
	N
	Population
	Systemic
treatment
	Median follow-up (months)
	Primary endpoint(s)
	Results
	Comments

	
	
	
	
	
	
	univariate
	multivariate
	

	Adjuvant, prospective randomized trial

	Cardoso et al., 2016
[55]
	1550 

	HgR clinical (AOL modified version) and LR genomic (MammaPrint®)
T1-3, 0 to 3 N
HR + (ER and/or PR) = 1520 (98.1%)
HER2+ = 124 (8.0%)
	- LR clinical and genomic: no CT
- HgR clinical and genomic: CT
- discordant risk results:  randomization between genomic risk or clinical risk to determine the use of CT 
- no detail about ET
	60
	5y-DMFS (%)
	No CT (n = 644, primary test population):
94.7 (92.5-96.2) 

ITT
- CT (n = 749): 95.9 (94.0-97.2)
- No CT (n = 748): 94.4 (92.3-95.9)
HR = 0.78 (0.50-1.21), p = 0.27
	NR
	MINDACT


	
	6693
	A) LR = 2745 (41.0%)
B) HgR = 1806 (27.0%)
C) HgR clinical LR genomic = 1550 (23.2%)
D) LR clinical HgR genomic = 592 (8.8%)

	
	60
	5y-DMFS (%)
	A) 97.6 (96.9-98.1)
B) 90.6 (89.0-92.0)
D) 94.8 (92.4-96.4)
	D) CT: 95.8 (92.9-97.6)
No CT: 95.0 (91.8-97.0)
HR = 1.17 ( 0.59- 2.28), p = 0.66
	

	Adjuvant, other studies

	Van de Vijveret al., 2002
[56]
	295
	pT1-pT2, <53y
N0 = 151 (51.2%)
ER+ = 226 (76.6%)
HER2+ = NR 

PP = 180 (61.0%)
GP = 115 (39.0%)
	CT (n = 90, 31%), ET (n = 20, 7%) or both (n = 20, 7%)

	80.4
	DMFS (%)
	· Whole population
- GP
5y: 94.7 +/- 2.1
10y: 85.2 +/- 4.3
- PP
5y: 60.5 +/- 3.8
10y: 50.6 +/- 4.5
HR = 5.1 (2.9- 9.0), p< 0.001
· N0
GP 
- 5y: 93.4 +/- 3.2
- 10y: 86.8 +/- 4.8
PP 
-5y: 56.2 +/- 5.5
-10y: 44.1 +/- 6.3
· N+
GP 
- 5y: 95.2 +/- 2.6
- 10y: 82.7 +/- 7.8
PP 
- 5y: 66.3 +/- 7.8
- 10y: 56.7 +/- 6.4

	HR = 4.6 (2.3-9.2), p< 0.001 
	- Retrospective study
- 61 of the N0 patients were also part of the study used to establish the prognosis profile [57]



	Buyseet al., 2006
[58]
	302
	T1-T2, N0, < 61y
ER+ = 212 (70.2%)
HER2+ = NR

PP = 191 (63.2%)
GP = 111 (36.8%)
	None
	163.2
	DMFS
	HR = 2.32 (1.35-4.00),p = 0.002  
	HR = 2.13 (1.19-3.82)
	- Retrospective study (TRANSBIG)

- The ability of the gene signature to identify those who will develop distant relapse is greatest within 5y of diagnosis

	
	
	
	
	
	DFS
	HR = 1.50 (1.04-2.16), p = 0.032  
	HR = 1.36 (0.91-2.03)
	

	
	
	
	
	
	OS
	HR =2.79 (1.60-4.87), p< 0.001 

At 10y (%)
- Clinical LR-signature LR: 88 (74- 95)
- Clinical HgR-signature LR: 89 (77- 95)
- Clinical LR-signature HgR: 69 (45- 84)
- Clinical HgR-signature HgR: 0.69 (61-76)

	HR = 2.63 (1.45-4.79) 

	

	Nuytenet al., 2006 
[59]
	161
	T1-T2
N0 = 90 (55.9%)
ER+ = 121 (75.2%)

HER2+ = NR
PP = 97 (60.2%)
GP = 64 (39.8%)

	CT (n = 58, 36%), ET (n = 18, 11%) 

	92.3
	Local recurrence
	NS
	NA
	Retrospective study

	Thomassenet al., 2007
[60]
	60
	N0, T1-T2, G1, ER+, >35y
HER2+ = NR

PP = NR
GP = NR

	None
	147.6
	Probability of poor outcome
	Metastases (n = 30): 0.63
Non-metastases (n = 30): 0.46
	NR
	Retrospective study
Comparison HUMAC32

	Mooket al., 2009
[61]
	241
	1-3 N, T1-3, < 71y
ER+ = 191 (79.3%)
HER2+ = 37 (15.4%)

PP = 142 (58.9%)
GP = 99 (41.1%)

	According to national guidelines
CT (n = 53, 22%), ET (n = 91, 38%) or both (n = 75, 31%)

	93.6
	10y-DMFS (%)
	GP: 91 (SE 4%) 
PP:76 (SE 4%) 
	NS (p = 0.05, HR = 2.99 [0.996–8.99])
	Retrospective study

	
	
	
	
	
	10-y BCSS (%)
	GP: 96 (SE 2%)
PP: 76 (SE 4%)
	HR = 7.17 (1.81 to 28.43), p = 0.005
	

	Bueno-de-mesquitaet al., 2009
[62]
	123
	pT1-T2, N0
ER+ = 94 (76%)
HER2+ = 9 (7%)

PP = 59 (48%)
GP = 64 (52%)
	CT (n = 18, 15%), ET (n = 14, 11%) or both (n = 13, 11%)

	69.6
	5y-DMFS (%)
	PP: 78 ± 6%
GP: 98 ± 2% 
HR = 5.7 (1.6–20), p = 0.007
	HR = 4.8 (1.3–17), p = 0.018

	Retrospective study

	
	
	
	
	
	5y-OS (%)

	PP:  82 ± 5%
GP: 97 ± 2% 
HR = 3.4 (1.2–9.6), p = 0.021
	HR = 3.0 (1.0–8.9), p = 0.044

	

	
	151
	pT1-T2, N0
ER+ = 109 (72%)
HER2+ = NR

PP = 91 (60%)
GP =60 (40%)

	
	122.4
	10y-DMFS (%)
	PP: 50 ± 6% 
GP: 86 ± 5% 
HR = 5.5 (2.5–12), p< 0.01
	HR = 5.3 (2.4–12), p< 0.001


	Update [56]

	
	
	
	
	
	10y-OS (%)
	PP: 51 ± 5% 
GP: 94 ± 3% 
HR = 10.7 (3.9–30), p< 0.01
	HR = 9.6 (3.4–27), p< 0.001

	

	Espinosa et al.,2009
[32]
	153
	HR+
N0 = 96 (62.7%)
HER2+ = NR

PP = 70 (45.8%)
GP = 83 (54.2%)
	- Tam 5y 
- CT 63% (N+ or in N0 patients with poor prognostic features: anthracycline based n = 55, CMF n = 42)

	91 
	DMFS (%)
	GP: 95
PP: 66 
p< 0.001

	HR = 3.506 (1.331 - 9.229), p = 0.011
	Retrospective study

	Mooket al., 2010
[63]
	148
	Post-menopausal, T1-T2, N0, 55 -70y 
ER+ = 116
HER2+ = NR

PP = 57 (39%)
GP = 91 (61%)

	- No CT
- ET 18% (Tam, median duration 2y)
	150
	5y-DMFS (%)

	GP: 93
PP: 72
HR = 4.6 (1.8–12.0), p = 0.001
	

	Retrospective study 
Over the entire follow-up period:
- DMFS: HR 1.8 (95% CI 0.9–3.5; p = 0.07)
- BCSS: HR 2.0 (95% CI 1.0–4.0; p = 0.04).

	
	
	
	
	
	5y-BCSS (%)
	GP: 99
PP: 80
HR = 19.1 (2.5–148), p = 0.005
	HR = 14.4 (1.7–122), p = 0.01
	

	Prat et al., 2012
[39]
	1380
	ER+
N0 = 610 (47%)
HER2+ (PAM50 subtype) = 100 (7%) 

PP and GP = NR
	Tam only
	102
	DRFS (%)
	GP: 91
PP  79
	NR
	Retrospective study

	
	
	
	
	
	
	N0 GP: 91
N+ GP: 76
	
	

	
	
	
	
	
	
	N0:
Continuous HR = 1.42,  p< 0.005
Categorical HR = 2.6,  p = 0.0054
	
	

	
	
	
	
	
	
	N+:
Continuous HR = 1.26, p = 0.06
Categorical HR = 2.12, p = 0.03

	
	

	Koket al., 2012
[64]
	121
	ER+
N+ = 86.9%

PP = 38 (31.4%)
GP =83 (68.6%)
	Tam only
(70% for at least 2y)
	115.2
	10y-BCSS (%)
	GP: 80.6
PP: 63.4
HR = 2.78 (1.30–5.94), p = 0.008
	NS (HR = 1.88 [0.77–4.61], p = 0.17)


	Retrospective study

	
	151
	T1-T2, ER+
N0 = 91.4%
PP =66 (43.7%)
GP =85 (56.3%)

	0
	133.2
	10-y BCSS (%)
	GP: 90.2
PP: 63.3
HR = 4.52 (2.01–10.2), p< 0.001
	HR = 2.56 (0.91–7.17), p = 0.074


	Population = Mook[63] + van’t de Vijver [56]

	Jonsdottiret al., 2014
[43]
	94
	N0
ER+ = 77 (81.9%)
HER2+ = 14 (14.9%)

PP = 49 (52.1%)
GP = 45 (47.9%)

	ET (n = 13, 14%), CT (n = 10, 11%) 

	127 
	DMFS (%)
	GP: 80
PP: 71
NS (HR = 1.6 [0.7–3.6], p = 0.287)
	NR
	

	
	
	
	
	
	OS (%)
	GP: 57.3 
PP: 44.5 
p< 0.0001
	
	

	Tobin et al., 2014
[42]

	253
	Uppsala cohort 
ER+ = 215 (85.0%)
HER2+ = NR
PP = 124 (49.0%)
GP = 129 (51.0%)
	CT (n = 24, 9%), ET (n = 79, 31%) or both (n = 4, 2%) or none (n = 141, 26%)

	NR
	21y-BCSS 
	GP: 79%
PP: 65%
HR = 1.96 (1.21–3.17), p=0.005

	HR = 1.50 (0.84–2.68)
	Cohort study

	
	159
	Stockholm cohort
ER+ = 130 (81.8%)
HER2+ = NR
PP = 83 (52.2%)
GP = 76 (47.8%)

	CT (n = 12, 8%), ET (n = 96, 60%) or both (n = 18, 11%) or none (n = 33, 8%)

	NR
	BCSS
	HR = 4.61 (2.12–10.03)
	HR = 3.70 (1.36–10.05)
	Cohort study

	Drukkeret al,  2014
[65](101)
	295
	pT1-pT2, < 53y
N0 = 151 (51.2%)
ER+ = 226 (76.6%)
HER2+ = NR

PP = 180 (61.0%)
GP = 115 (39.0%)

	CT (n = 90, 31%), ET (n = 20, 7%) or both (n = 20, 7%)

	222
	25y-DMFS (%)

	GP: 60.4
PP: 41.6
p< 0.0001
	NR
	Update [56]

-The HRs for DMFS and OS were largest in the first 5 y 
-NS after 5y for DMFS and after 10y for OS

	
	
	
	
	
	OS (%)
	GP: 57.3 
PP: 44.5 
p< 0.0001
	
	

	Drukkeret al., 2014
[66]
	427
	cT1-3N0M0, < 61y
ER+ = 342 (80.1%)
HER2+ = 48 (11.2%)

PP = 208 (48.7%)
GP = 219 (51.3%)
	According to Dutch guidelines, Mammaprint® and patient'spreference for treatment:
CT (n = 77, 18%), ET (n = 57, 13%), Both (n = 125, 29%),
Trastuzumab (n = 29, 7%)

	61.6 
	5y-DRFS (%)
	GP: 97 (94.7–99.4)
PP: 91.7 (87.9–95.7) 
p = 0.03
	NR
	Patients from a prospective study  (RASTER study)

Combination with clinical algorithms and comparison with clinical guidelines

82 PP among the 85 ER-

	Drukkeret al., 2014
[67]
	1053
	T1-3, N0-1, M0
ER+ = 860 (81.7%)
HER2+ = 120 (11.4%)

PP = 492 (47%)
GP = 561 (53%)

	CT (n = 760, 72%), ET (n = 475, 45%) as indicated by guidelines used at the time

	107.5
	10y-LRR risk (%)
	PP: 12.6 (9.7–15.8) 
GP: 6.1 (4.1–8.5)
p< 0.001
	HR = 1.73 (1.02–2.93), p = 0.042
	Multiples datasets, redundant population

	Beumeret al., 2016
[68]
	217
	ILC from 5 datasets 
ER+ = 203 (93.6%)
HER2- = 199 (91.7%)
N0 = 144 (66.4%)

PP = 52 (24%)
GP = 165 (76%)

	CT (n = 48, 22%), ET (n = 127, 59%)

	85
	10y-OS 
	HR = 3.577 (1.842–6.948), p< 0.001 
	NS (HR =  2.015 [0.944–4.299], p = 0.070)
	(datasets: RATHER, RASTER, Kok, van de Vijver, unpublished)

	
	
	
	
	
	10y-DMFS 
	HR = 3.308 (1.789–6.116), p< 0.001
	HR = 2.1 (1.0–4.1), p = 0.037
	

	
	
	
	
	
	10y-DMFI 
	HR = 3.556 (1.621–7.799), p = 0.002
	HR = 2.4 (1.0–5.6), p = 0.049
	

	Saghatchianet al., 2013
[69](124)
	173
	4-9N+, T1-3
ER+ = 141 (81.5%)
HER2+ = 27 (15.6%)

PP = 103 (60%)
GP = 70 (40%)
	CT (n = 133, 77%), ET (n = 124, 72%)

	94.8
	DMFS (%)
	- at 5y 
GP: 86.6
PP: 62.9 
- at 10y 
GP: 66.8
PP: 52.6
HR = 2.211(1.264-3.866), p = 0.005
	NS  (HR = 1.888 [0.953-3.739], p = 0.068)
	Significant difference in subgroup analysis luminal A:DMFS (HR = 2.698 [1.267–5.748], p = 0.01)

	
	
	
	
	
	BCSS
	- at 5y 
GP: 97
PP: 76
- at 10y 
GP: 87.7
PP: 62.1
HR = 2.243 (1.188-4.233), p = 0.013
	NS (HR = 1.971 [0.897- 4.330], p = 0.091)
	

	Neoadjuvant

	Straveret al., 2010
[70]
	167
	Stage II-III: T > 3cm or N+
N0 = 30 (18.0%)
ER+ = 88 (52.7%)
HER2+ = 41 (24.6%)

PP = 144 (86%)
GP = 23 (14%)

	6 ddAC, 6 doxorubicine-docetaxel or 6 docetaxel-capecitabine
HER2+:ddAC and paclitaxel-trastuzumab-carboplatine
	25
	pCR rate
	PP: 20% 
GP:  0% 
p = 0.015
	NR
	DFS at 3 years: GP 100% and PP 82%, p = 0.066

ER-/HER2-: 0 GP (38 PP, 13 pCR)
ER+/HER2-: 3 pCR/88
ER-/HER2+: 13 pCR/41

	Essermanet al., 2012
[71]
	220
	T > 3cm
cN+ = 35%
ER+ = 56%
HER2+ = 30%

PP = 109 (91%)
GP = 11 (9%)

	anthracycline-based regimen +/- taxane-based regimen 
	46.8
	3y-RFS 

	GP: 100%
PP: 75%
	No event in the GP group: no possible HR
	I-SPY 1 TRIAL


	
	
	
	
	
	pCR
	GP: 0% 
PP: 24% 
	
	

	Whithworth et al., 2017
[72]
	405
	HR+, HER2- 
ER+ = 388 (95.8%)
cN+ = 254 (62.7%)

PP = 310 (76.5%)
GP = 95 (23.5%)

	AC-T or TAC (43%), ddAC-T (28%), TC (16%), AC (4%)

	NA
	- pCR rate
- OR of achieving pCR

	GP: 2%, PP 13%, p< 0.001
OR = 7.140 (1.694–30.101), p = 0.007  

	
NS (OR = 1.922 (0.420–9.438), p = 0.385)


	


Abbreviations: HR hormone receptor, ER estrogen receptor, PP poor prognostic, GP good prognostic, LR low risk, HgR high risk, N0 node negative, N+ node positive, CT chemotherapy, ET endocrine therapy, Tam Tamoxifen, y years, DFS disease-free survival, RFS recurrence-free survival, OS overall survival, MFS metastasis-free survival, BCSS breast cancer specific survival, DMFS distant metastasis-free survival, DMFI distant metastasis-free interval, LRR loco-regional recurrence, pCR pathological complete response, NR not reported, NS no significant, NA not applicable, MINDACT Microarray in Node-Negative and 1 to 3 Positive Lymph Node Disease May Avoid Chemotherapy, AOL Adjuvant! Online





Table S4: Prognostic value of Endopredict®
	Reference
	N
	Population
	Systemic treatment
	Median follow-up
(months)
	Primary Endpoint(s)
	Results
	Comments

	
	
	
	
	
	
	univariate
	multivariate
	

	Adjuvant

	Filipitset al., 2011 [73]
	1702
	ER+, HER2 –
(ABCSG-6: n = 378, ABCSG-8: n = 1324, postmenopausal)

LR = 832 (48.9%)
HgR = 870 (51.1%)
	ET alone
- Tam 5y (ABCSG-6)
- Tam 5 or 2y + anastrozole 3y (ABCSG-8)
	- 97.4 (ABCSG-6) 
- 72.3 (ABCSG-8) 
	10y-DMFS (%)
	- ABCSG-6:
LR: 8 (3–13), HgR: 22 (15–29)
p< 0.001
- ABCSG-8:
LR: 6 (2–9), HgR: 15 (11–20)
p< 0.001 

EPclin:
- ABCSG-6:
LR: 4 (1–8), HgR: 28 (20–36) 
p< 0.001
- ABCSG-8:
LR: 4 (2–5), HgR: 22 (15–29) 
p< 0.001
	- ABCSG-6
HR = 1.19 (1.04–1.36), p = 0.010

- ABCSG-8
HR = 1.26 (1.15–1.38), p<0.001
	- Patients from prospective trials
- Description training set: 964 ER+, HER2- tumors from patients treated with adjuvant Tamoxifen only
- long-term data in Dubskyet al.[74]:
. EP, 0-5y: HR (multivariateanalysis) = 1.20 (1.10-1.31), p< 0.001
. EP, >5y: HR (multivariateanalysis) = 1.28 (1.10-1.48), p< 0.001
. EPclin, 0-5y: HR = 4.82 (3.12-7.44), p < 0.001
. EPclin, >5y: HR = 6.25 (2.72-14.36), p < 0.001
. EPclin 10y DMFS: LR 98.20% (96.54-99.85), HgR 87.69 (82.86-92.52)


	Zhao et al.,2014
[75]
	912
	ER+ = 692 (75.9%)
N0 = 602 (66%)
HER2+ (IHC + gene expression) = 114 (12.5%)

% LR and HgR: NR
	Yes (n = 436)
No (n = 395)
Unknown (n = 81)

No detail about CT or ET
	80.8 
	DMFS
	p<0.0001

- ER+
0-5y: HR = 1.97 (1.66-2.33); p< 0.0001
5-10y:  HR = 1.13 (0.83-1.53); p = 0.4393
>10y: HR = 1.02 (0.55-1.91); p = 0.9462

- ER-
0-5y: HR = 1.11 (0.86-1.45); p = 0.4199
5-10y: HR = 1.04 (0.50-2.15); p = 0.9198
>10y: HR = 0.51 (0.25-1.04); p = 0.0628
	- ER+
χ² = 31.4; p < 0.0001

- ER-
NS (χ² = 0.2; p = 0.67)
	- Retrospective study
- Comparison of PAM50, intrinsic, 70-gene, 76-gene, Genomic-Grade-Index, 21-gene-Recurrence-Score, EndoPredict, Wound-Response and Hypoxia

	Martin et al., 2014 [76]
	555
	ER+, HER2-, N+
LR = 141 (25%)
HgR = 414 (75%)
EPclin LR = 74 (13%)

	CT ( FEC x 6 or FEC x 4 + paclitaxel x 8)
5-y ET (Tam, AI or both)
	104.4
	10y-DMFS 
	LR: 93%, HgR: 70%
HR = 4.8  (2.5-9.5); p< 0.0001

	HR = 1.126 (1.041-1.219) 
p = 0.0031
	- Patients from a prospective trial (GEICAM 9906 trial)

- Interaction test chemotherapy arm (FEC vs FEC-T) and EP score: NS (p = 0.71)

	Fitzalet al., 2015 [77]
	1324
	ER+, HER2 – postmenopausal
LR = 641 (48.4%)
HgR = 683 (51.6%)

	Tam 5y or 2y + anastrozole 3y
	72.3 
	10y-local recurrence free survival (%)

	LR: 98.4, HgR: 96.2 
p = 0.008

EPclin
LR: 98.3, HgR: 95.3
	p< 0.005
	Patients from a prospective trial (ABCSG-8)


	Buuset al., 2016 [78]
	928
	ER+ HER2-
N0 = 680 (73.3%)

LR = 386 (41.6%)
HgR = 542 (58.4%)
EPclin LR = 546 (58.8%)
	anastrozole or Tam 5y
No CT

	120
	DMFS

	EPclin
0-10y:χ² = 139.3; p < 0.001 
0-5y:χ² = 80.0; p < 0.001
5-10y: χ² = 59.3; p < 0.001

EP 
0-10y:χ² 49.3; p < 0.001
0-5y:χ² 25.7; p < 0.001
5-10y: χ² 23.6; p < 0.001
	EP clin 
0-10y: χ² = 20.3; p < 0.001
0-5y:  χ² = 10.5; p = 0.001
5-10:χ² = 9.9; p = 0.002

EP 
0-10y: χ² 16.4; p < 0.001
0-5y: χ² 6.9; p = 0.009
5-10y: χ² 9.8; p = 0.002 

	- Patients from a prospective trial (ATAC trial)
- Comparison RS

	Neoadjuvant

	Bertucci et al., 2014
[79]
	553
	ER+, HER2-
cN+ = 336 (65%)
LR = 283 (51%)
HgR = 270 (49%)

	anthracycline-based CT
	40
	pCR rate (%)
	LR: 7, HgR: 17
p < 0.001
	OR = 1.13 (1.04–1.24)
p = 0.02
	HgR 5y-DFS equal to 73% (95% CI 63–85) vs LR 88% (95% CI 81–95)
p = 0.015


Abbreviations: EP EndoPredict score, EPClin EP based on tumor size and nodal status, ER estrogen receptor, LR low risk, HgR high risk, N0 node negative, N+ node positive, CT chemotherapy, ET endocrine therapy, Tam Tamoxifen, FEC fluorouracil + epirubicine + cyclophosphamide, DMFS distant metastasis-free survival, DFS disease-free survival, pCR pathological complete response, NR not reported, NS no significant, ABCSGAustrian Breast and Colorectal Cancer Study Group, ATACArimidex Tamoxifen Alone or in Combination.












Table S5: Prognostic value of PAM50 ROR
	Reference
	N
	Population
	Systemic
treatment
	Median follow-up (months)
	Primary endpoint(s)
	Results
	Comments

	
	
	
	
	
	
	Univariate analysis
	Multivariate analysis
	

	Adjuvant, retrospective studies in prospective trials

	Chia et al., 2012
[80]
	398
	premenopausal 
Stage I-III
HR+ = 73% 
N0 = 25%
continuous ROR-T
	- CT (45% non-anthracycline and 55% anthracycline-based)
- Tam 5y versus placebo

	116.4
	DFS
OS (NR)
	ROR-T scores of Tam-treated patients have a linear relationship with probability of 10-year relapse in N+ and N0
	NR
	Patients from a prospective trial (MA.12 trial)


	Dowsettet al., 2013 [81]
	1017

	ER+ 
postmenopausal
N0 = 739 (72.7%)

N0 LR = 428 (58%)
N0 IR = 192 (26%)
N0 HgR = 119 (16%)

	- 5y anastrozole or Tam or both
- no CT
	120
	DR

	continuously increasing relationship between the ROR score and predicted 10-year risk of DR
	LRΔχ² 34.3 
p< 0.001
	-Patients from a prospective trial (ATAC trial)

- Change according to time in Sestak et al.[82]: in multivariate analysis
- 0 to 5y
χ² 11.41 (p< 0001) 
- 5 to 10y
χ² 16.29 (p < 0.001)


	Gnantet al., 2014 [83]
	1478
	ER+, postmenopausal
(ABCSG-8)
(70% T1, 71% N0)
LR = 502 (34.0%)
IR = 478 (32.3%)
HgR = 498 (33.7%)

	Tam 5y or Tam 2y followed by anastrozole 3y
- no CT
	132
	10y-DRFS (%, 95%CI)
	LR: 96.7 (94.6–98.0)  
IR: 91.3 (88.1–93.8)  
HgR: 79.9 (75.7–83.4)

	HR = 1.03 (1.02–1.04), p < 0.0001
ΔLRχ2 = 53.49, p< 0.0001
	- Patients from a prospective trial 
- Continuous ROR-S
- Long-term data in  Filipitset al.[84]: After 5y  (multivariate analysis)
- IR vs LR: HR = 3.04 (1.29–7.19), p = 0.01
- HgRvs LR: HR =  4.53 (1.92–10.71), p < 0.001


	Sestak etal., 2015
[85]
	2137
	Postmenopausal , HR+
N0 = 1,580 (73.9%)
N0+HER2- = 1,455 (68.1%)
LR =1,183 (55.3%)
IR =538 (25.2%)
HgR =416 (19.5%)

	anastrozole or Tam 5y or Tam for 2y + anastrozole for 3y
	120
	First DR from 5y after diagnosis (%, 95%CI)
	LR: 2.4 (1.6-3.5), IR: 8.3 (6.1-11.2), HgR: 16.6 (13.1-20.9)

HR = 1.96 (1.73-2.21), p< .001
	HR =1.80 (1.57-2.06), p< 0.001
	- Patients from prospective trials (ATAC+ABCSG 8)
- < 10%: LR group, ROR 0 to 26; 10% to 20%: IR group, ROR 26 to 68; > 20%: HgR group, ROR > 68
- population already studied [81,83], complementary information about the risk of late recurrence 





	Gnantet al., 2015 [86]
	543
	Subgroup analysis of patients from ABCSG-8 and ATAC trials
Postmenopausal, HR+
1-3 N+
HER2 + = 28 (5%)
%LR, IR, HgR: NR
	anastrozole or Tam 5y or Tam 2y + anastrozole 3y
	9.6y
	10y DRFS (%, 95%CI)
	1 N+
LR: 93.4 (87.2-96.7), IR: 84.5 (75-90.5), HgR: 74.5 (63.9-82.5)

IR vs LR: HR = 2.11 (0.92–4.846), p = 0.078 
HgRvs LR: HR = 3.56 (1.62–7.80), p = 0.0016

2-3 N+
LR+IR:  87.5 (77.2-93.4), HgR: 66.3 (56.2-74.5)
HgRvs LR +IR: HR = 3.023 (1.462–6.249) p = 0.0028
	1 N+
ΔLRχ2 = 11.32 
p = 0.0035

2-3 N+
ΔLRχ2 = 10.93 
p = 0.0001

	N+ subgroup analysis of a population already evaluated [81,83]

	Martin et al., 2016 [87]
	555
	N+, ER+, HER2-
(GEICAM 9906 trial)
ROR-S:
LR =173 (32.3%)
IR =233 (43.5%)
HgR = 130 (25.2%)

	CT (6 FEC or FEC X 4 + 8 weekly paclitaxel)
5-y ET (Tam, AI or both)
	104.4
	DMFS
	- ROR-S:LR vs IR: HR = 2.3, LR vsHgR: HR = 3.2
- ROR-P:LR vs IR: HR = 2.5, LR vsHgR: HR = 4
- ROR-T:LR vs IR: HR = 2.3, LR vsHgR: HR = 3.7
- ROR-PT: LR vs IR: HR = 4.5, LR vsHgR: HR = 5.8
-p< 0.001 for all
	
	Cutoffs: ROR-S (<24; 24–53; >53), ROR-P (<12; 12–53; >53), ROR-T (<29; 29–65; >65), PAM50 ROR-PT (<18; 18–65; >65).

	Liu et al., 2015
[88]
	1094
	≤60y, N+ or high-risk N0
ER+ = 638 (58.3%)
N0 = 325 (29.7%)
HER2+ = 132 (12.1%)
LR = 37 (3.4%)
IR = 196 (17.9%)
HgR = 861 (78.7%)

	- AC 4 cycles + paclitaxel 4 cycles or dose-intense CEF6 cycles or ddEC 6 cycles + paclitaxel 4 cycles 
- ET (n = 635, 58%)
	96
	RFS
	categorical ROR:  NS
(HR of HgRvs LR+IR = 1.27 [0.83–1.95], p = 0.28)


	Higher continuous ROR was associated with worse RFS (p = 0.03)
	Patients from a prospective trial

	Adjuvant, retrospective studies

	Parker et al., 2009 [89]

	761
	N+ = 35 (4.6%)
ER+ = 544 (71.5%)
HER2+ = 66
% LR, IR, HgR: NR

	0
	Median RFS 108
	RFS
	p< 0.0001
	p< 0.0001
	Creation signature from 189 samples of N0 with adjuvant therapy

	
	133
	N+ = 93 (70%)
ER+ = 82 (62%)
HER2+ = 33 (25%)
% LR, IR, HgR: NR

	neoadjuvant CT (T/FAC)
	NA
	pCR
	Se 94%, Sp 57%, VPN 97%, VPP 43%
	p = 0.175
	





	Nielsen et al., 2010 [90]
	770
	ER+ 
N0 = 222 (28.2%)
HER2+ = 75 (9.6%)

LR = 217 (28.2%)
IR = 468 (60.8%)
HgR = 85 (11.0%)
	- Tam 5y
- no CT
	140.4
	BCSS


	p = 3e-8

	- 0-5y:p< 0.0001
IR vs LR: HR 2.04 (0.89–4.66)
HgR vs LR: HR 6.48 (2.56–16.40)
- 5y and after: p =0.0388
IR vs LR: HR 1.86 (1.15–3.00)
HgR VS LR: HR 1.57 (0.71–3.46)

	

	
	
	
	
	
	RFS
	p = 1.24e-7
	- 0-5y:p< 0.0001
IR vs LR: HR 2.00 (1.17-3.44)
HgR vs LR: HR 4.54 (2.34-8.79) 
- after 5y:p = 0.2495
IR vs LR: 1.46 (0.90-2.38)
HgR vs LR: HR 1.01 (0.41-2.45)

	

	Prat et al., 2012
[39]
	1380
	ER+
N0 = 610 (47%)
HER2+ (PAM50 subtype) = 100 (7%) 
% LR, IR, HgR: NR
	Tam only
	102
	8.5y-DRFS 
	ROR-S
N0 LR 90%, N+ LR 74%
- N0 
Continuous: HR = 1.93, p< 0.0001
Categorical (HgRvs LR): HR = 4.13, p< 0.0001
- N+
Continuous: HR = 1.39, p = 0.02
Categorical: HR = 1.64, p = 0.21

	NR
	(786 from  Nielsen et al[90] +datasets MDACC298  LOI327  ZHANG136  PAWI159)

	
	
	
	
	
	
	ROR-P
N0 LR 94%, N+ LR 80%
- N0 
Continuous: HR = 1.95, p< 0.0001
Categorical: HR = 7.83, p = 0.0002
- N+
Continuous: HR = 1.36, p = 0.03
Categorica:l HR = 3.01, p = 0.02

	
	

	Zhao et al., 2014 [75]
	912
	6 datasets 
ER+ = 687 (75.3%)
N0  = 602 (66.0%)
HER2+ (IHC + gene expression) = 114 (12.5%)
%LR, IR, HgR: NR
	N = 436 (48%)
No detail about the type of adjuvant treatment
	80.8 
	DMFS
	ER+
χ² = 53.2, p< 0.0001
- 0-5y: HR = 2.16 (1.78-2.61), p< 0.0001
- 5-10y: HR = 1.26 (0.93-1.70), p = 0.1383
- 10-15y: HR = 0.91 (0.48-1.73), p = 0.7773
	ER+
χ² = 31.9, p< 0.0001


	Datasets : TRANSBIG, Loi, Miller, Pawitan, Desmedt, Minn

	
	
	
	
	
	
	ER-
χ² = 0.2, p = 0.6827
- 0-5y: HR = 1.11 (0.86-1.44), p = 0.4312
- 5-10y: HR = 1.6 (0.64-4.03), p = 0.3161
- 10-15y: HR = 0.54 (0.27-1.09), p = 0.0835
	ER-
χ² = 0.4, p = 0.5434
	

	
	996
	METABRIC set
ER+ = 801 (80.4%)
%LR, IR, HgR: NR
	N = 743 (75%)
	NR
	DSS
	ER+
- 0-5y: HR = 2.20 (1.78-2.72), p< 0·0001
- 5-10y: HR = 1.32 (1.07-1.64), p = 0.0107
- 10-15y: HR = 1.04 (0.75-1.43), p = 0.8285
	NR

	

	
	
	
	
	
	
	ER-
- 0-5y: HR = 1.03 (0.82-1.30), p = 0.7855
- 5-10y: HR = 0.68 (0.45-1.03), p = 0.0658
- 10-15y: HR = 0.27 (0.09-0.81), p = 0.0187

	
	

	Cockburn et al., 2016 [91]
	
	ER+, HER2-
(GSE6532-A and GSE6532-2)
%LR, IR, HgR: NR

	- Tam 5y
- No detail about CT
	120
	DMFS
	N0: HR = 0.48, p = 8.07E-04 
N+: HR = 0.65, p = 1.34E-02 
	NR
	Cohort study

	Neoadjuvant

	Dunbieret al., 2011 [92]
	103
	ER+
postmenauposal
LR = 18 (17.5%)
IR = 43 (41.7%)
HgR = 42 (40.8%)
	anastrozole 16 weeks
	NA
	secondary end point: objective tumor response (UICC/WHO assessment criteria)
	HgR 33%, IR 49%, LR 67%
p = 0.04
	NR
	Primary endpoint: biologic change in proliferation as measured by Ki67 


	Essermanet al., 2012 [71]
	215
	T > 3cm
ER+ = 124 (56%)
cN+ = 143 (65%)
HER2+ = 67 (30%)
LR = 32 (27%)
IR = 42 (35%)
HgR = 46 (38%)

	anthracycline-based regimen +/- taxane-based regimen 
	46.8
	3y-RFS (%)

	- LR: 97, IR: 81, HgR: 61
- LR vsIR+HgR: HR = 0.22 (0.07–0.72),p < 0.05
	LR vsIR+HgR:
HR = 0.29 (0.09–0.96), p< 0.05
	I-SPY 1 TRIAL


	
	
	
	
	
	pCR (%)
	LR: 6, IR: 17, HgR: 36, p = 0.006
	NS
	

	[bookmark: _GoBack]Prat et al., 2016
[93]
	180
	HR+ (ER+ 99.4%), HER2-
N0 = 67 (37.2%)
continuous ROR-S

	8 to 10 cycles of anthracyclines and taxanes
	NA
	Residual breast cancer burden 0/I: response rate
	continuous ROR score was a significant predictor of response to CT (p = 0.047)
	NR
	every 20 point increase in ROR score, a patient was 59.1% more likely to respond to CT in the neoadjuvant setting


Abbreviations: ROR risk of recurrence, ROR-S ROR based on subtype, ROR-P ROR based on subtype and proliferation, ROR-T ROR based on subtype and tumor size, ROR-PT ROR based on subtype, proliferation, and tumor size, HR hormone receptor, ER estrogen receptor, LR low risk, IR intermediate risk, HgR high risk, N0 node negative, N+ node positive, CT chemotherapy, ET endocrine therapy, Tam Tamoxifen, DFS disease-free survival, RFS recurrence-free survival, DRFS distance recurrence-free survival, OS overall survival, MFS metastasis-free survival, BCSS breast cancer specific survival, DMFS distant metastasis-free survival, DMFI distant metastasis-free interval, TTDR time to distant recurrence, LRR loco-regional recurrence, pCR pathological complete response, NR not reported, NS no significant

Table S6: Evaluable multivariate analysis of biomarkers for prognosis in adjuvant studies
A. uPA/PAI-1
	Number of unique patients

	Total 
	10812

	Number of multivariate models
	7

	Biomarker is significant (p< 0.05)
	4

	Adjustment factor (% of studies)
	

	· Tumor size
	100%

	· Tumor grade
	86%

	· Age
	71%

	· ER status
	57%

	· HER2 status
	43%

	· HR status
	43%

	· Nodal status / number of nodes
	43%

	· Menopausal status
	43%

	· PR status
	29%

	· Type of surgery
	14%

	· Systemic treatment
	14%

	· Histology subtype
	14%

	· LVI
	14%




B. Oncotype DX® 
	Number of unique patients

	Total 
	11136

	Number of multivariate models
	13

	Biomarker is significant (p< 0.05)
	9

	Adjustment factors (%)
	

	· Tumor grade
	77%

	· Tumor size
	77%

	· Age
	62%

	· Nodal status / number of nodes
	38%

	· HER2 status
	23%

	· ER level
	31%

	· PR level
	31%

	· Ki-67
	23%

	· Systemic treatment
	15%

	· Type of surgery
	15%

	· Type of endocrine treatment
	15%

	· Others*
	8%


* subtype, LVI, clinical recommendations according to St Gallen

C. MammaPrint® 
	Number of unique patients

	Total 
	1973

	Number of multivariate models
	9

	Biomarker is significant (p< 0.05)
	7

	Adjustment factor (%)
	

	· Tumor grade
	63%

	· Tumor size
	63%

	· Nodal status / number of nodes
	63%

	· ER status/ level
	50%

	· Age
	50%

	· HER2 status
	38%

	· Adjuvant! online
	38%

	· Clinical risk evaluation according to recommendations 
	25%

	· PR status / level
	25%

	· Others**
	13%


** Ki-67, Histological subtype, Type of surgery, Endocrine therapy, Chemotherapy

Abbreviations: ER estrogen receptor, PR progesterone receptor, HR hormone receptor, LVI lympho-vascular invasion, IHC immunohistochemical



D. EndoPredict® 
	Number of unique patients

	Total 
	5421

	Number of multivariate models
	5

	Biomarker is significant (p< 0.05)
	5

	Adjustment factor (%)
	

	· Tumor size
	100%

	· Nodal status / number of nodes
	100%

	· Tumor grade
	100%

	· Age
	80%

	· ER status
	40%

	· PR status
	40%

	· Ki-67
	40%

	· Type of endocrine therapy
	60%

	· Systemic treatment
	20%

	· Other genomic signature
	20%



E. PAM50 ROR 
	Number of unique patients

	Total 
	6032

	Number of multivariate models
	6

	Biomarker is significant (p< 0.05)
	6

	Adjustment factor (%)
	

	· Tumor size
	83%

	· Nodal status / number of nodes
	83%

	· Tumor grade
	83%

	· Age
	67%

	· Endocrine therapy
	33%

	· HER2 status
	17%

	· ER status
	17%

	· Systemic treatment
	17%

	· Type of chemotherapy
	17%

	· Other genomic signatures
	17%

	· Radiotherapy
	17%

	· Intrinsic subtype
	17%
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