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Supplementary Figure S1: Relative expression levels of soluble factors are presented as the fold change in the breast cancer group compared to the control group.
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Supplementary Figure S2: Ramdom Forest (RF) model features importance bar chart and confusion matrix for BC prediction.
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Supplementary Figure S3: eXtreme Gradient Boosting (XGBoost) model features importance bar chart and confusion matrix for BC prediction.
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	Human Proinflammatory Chemokine Panel 1
	Human T Helper Cytokine Panels Version 2
	Human Growth Factor Panel

	TSLP
0.57 ± 0.41
	sCD25 (IL-2Ra)
4.47 ± 3.68
	CXCL8 (IL-8)
3.4 + 1.7
	IL-5
1.2 + 1.3
	Angiopoietin-2
91.7 + 130.0

	IL-1α
1.19 ± 1.67
	4-1BB
2.59 ± 1.21
	CXCL10 (IP-10)
1.2 + 0.9
	IL-13
1.4 + 0.7
	EGF
0.9 + 1.1

	IL-1β
0.85 ± 0.85
	sCD27
15.03 ± 9.99
	CCL11 (Eotaxin)
2.5 + 4.8
	IL-2
1.4 + 0.4
	EPO
2.0 + 0.9

	GM-CSF
0.93 ± 1.03
	B7.2
1.63 ± 0.80
	CCL17 (TARC)
1.0 + 0.9
	IL-6
1.0 + 0.8
	FGF-basic
1.3 + 1.9

	IFN-α2
1.19 ± 1.13
	TGF-β1 (Free Active)
2.38 ± 1.83
	CCL2 (MCP-1)
1.4 + 1.4
	IL-9
1.7 + 1.4
	G-CSF
16.7 + 35.9

	IL-23
1.59 ± 1.93
	CTLA-4
0.30 ± 0.16
	CCL5 (RANTES)
0.3 + 0.3
	IL-10
0.7 + 0.4
	GM-CSF
1.5 + 0.9

	IL-12p40
20.12 ± 26.04
	PD-L1
1.03 ± 0.37
	CCL3 (MIP-1α)
3.8 + 2.6
	IFN-γ
1.1 + 0.7
	HGF
1.9 + 1.7

	IL-12p70
0.80 ± 1.30
	PD-L2
0.47 ± 0.29
	CXCL9 (MIG)
0.5 + 0.2
	TNF-α
0.7 + 0.5
	M-CSF
0.5 + 0.4

	IL-15
29.22 ± 53.61
	PD-1
0.92 ± 0.27
	CXCL5 (ENA-78)
0.6 + 0.6
	IL-17A
1.9 + 0.6
	PDGF-AA
21.2 + 22.4

	IL-18
0.54 ± 0.49
	Tim-3
4.73 ± 1.36
	CCL20 (MIP-3α)
0.4 + 0.4
	IL-17F
0.8 + 0.7
	PDGF-BB
3.9 + 6.7

	IL-11
3.07 ± 3.63
	LAG-3
29.28 ± 19.47
	CXCL1 (GROα)
0.5 + 0.4
	IL-4
1.0 + 0.8
	SCF
0.3 + 0.2

	IL-27
7.31 ± 11.07
	Galectin-9
41.20 ± 17.97
	CXCL11 (I-TAC)
0.4 + 0.3
	IL-22
1.5 + 0.5
	TGF-β1
1.6 + 2.1

	IL-33
24.81 ± 39.08
	
	CCL4 (MIP-1β)
0.3 + 0.3
	
	VEGF
2.9 + 3.7


 
[bookmark: _Hlk204768847]Supplementary Table S1. List of immune-related molecules measured by LEGENDplex™ assay and their corresponding limit of detection in serum samples (pg/mL).

	Patient’s
death
	AUC
	95%CI
	Optimal Sensitivity (%)
	Optimal Specificity (%)
	Optimal Cut-off value
	p-value

	PDGF-AA 
	0,430
	0,3-0,5
	94,7
	16,2
	1558,3
	0,311

	GALECTIN-9
	0,719
	0,6-0,8
	84,2
	62,4
	599,6
	0,002

	PDGF-BB
	0,477
	0,3-0,6
	47,4
	58,6
	711,5
	0,739

	MCP-1
	0,675
	0,5-0,8
	57,9
	74,8
	552,5
	0,011

	IL-2RA
	0,711
	0,6-0,8
	68,4
	69,9
	228
	0,002

	IL-18
	0,475
	0,4-0,6
	89,5
	24,3
	75,7
	0,723

	IL-8
	0,498
	0,4-0,6
	42,1
	67,7
	20,9
	0,974

	B7.2
	0,657
	0,5-0,8
	47,4
	79,9
	156,6
	0,024

	IL-27
	0,446
	0,3-0,6
	100
	5,7
	6,9
	0,439

	SCF
	0,640
	0,5-0,8
	84,2
	42,9
	62
	0,043

	MIP-1β
	0,515
	0,4-0,7
	15,8
	96,2
	111,5
	0,828

	MIP-3α
	0,444
	0,3-0,6
	10,5
	96,9
	304,4
	0,423

	VEGF
	0,577
	0,5-0,7
	88,9
	39,4
	29,3
	0,276

	IL-11
	0,518
	0,4-0,7
	81,3
	39
	10
	0,815

	EPO
	0,475
	0,4-0,6
	73,7
	37,2
	34,7
	0,721

	IL-1β
	0,508
	0,4-0,7
	87,5
	25,3
	3,1
	0,917

	PD-1
	0,585
	0,4-0,7
	41,2
	83,2
	29,5
	0,247

	IFN-γ
	0,484
	0,3-0,6
	55,6
	55,1
	10,8
	0,822

	G-CSF
	0,497
	0,3-0,6
	22,2
	90,9
	17,5
	0,970

	TSLP
	0,444
	0,3-0,6
	52,6
	53,5
	1,1
	0,423

	CTLA-4
	0,559
	0,4-0,7
	46,7
	81,9
	26,3
	0,450

	IL-5 
	0,538
	0,4-0,7
	89,5
	28,7
	2,4
	0,587

	M-CSF
	0,490
	0,3-0,7
	25
	92
	23,5
	0,905

	IL-22
	0,607
	0,5-0,7
	78,9
	47,6
	2,3
	0,122

	IL-9
	0,567
	0,4-0,7
	42,1
	74,2
	3,9
	0,335

	IL-2
	0,514
	0,4-0,7
	80
	36,8
	0,5
	0,853

	IL-10
	0,489
	0,3-0,6
	15,8
	95,2
	5
	0,869

	Recurrence/
Progression
	AUC
	95%CI
	Optimal Sensitivity (%)
	Optimal Specificity (%)
	Optimal Cut-off value
	p-value

	PDGF-AA 
	0,399
	0,2-0,6
	55,6
	54,8
	3168
	0,305

	GALECTIN-9
	0,466
	0,2-0,7
	22,2
	94,2
	1853,3
	0,729

	PDGF-BB
	0,355
	0,2-0,5
	100
	1,9
	76
	0,142

	MCP-1
	0,479
	0,3-0,7
	66,7
	49
	413,6
	0,828

	IL-2RA
	0,540
	0,3-0,8
	22,2
	96,6
	528,8
	0,685

	IL-18
	0,446
	0,3-0,6
	100
	23,1
	73,9
	0,580

	IL-8
	0,356
	0,1-0,6
	22,2
	90,7
	81,2
	0,144

	B7.2
	0,711
	0,6-0,9
	88,9
	48,8
	83,6
	0,032

	IL-27
	0,517
	0,3-0,7
	44,4
	73,6
	81,7
	0,862

	SCF
	0,453
	0,3-0,6
	100
	13,5
	36,4
	0,633

	MIP-1β
	0,399
	0,2-0,6
	100
	3,8
	5,7
	0,303

	MIP-3α
	0,370
	0,2-0,5
	100
	9,2
	25
	0,186

	VEGF
	0,510
	0,4-0,7
	87,5
	44,7
	33,8
	0,921

	IL-11
	0,400
	0,2-0,6
	87,5
	19,5
	5,3
	0,338

	EPO
	0,566
	0,4-0,7
	88,9
	38
	36
	0,500

	IL-1β
	0,387
	0,2-0,5
	88,9
	21,6
	2,5
	0,254

	PD-1
	0,725
	0,5-0,9
	62,5
	79
	26,5
	0,031

	IFN-γ
	0,525
	0,3-0,7
	22,2
	96,4
	97,1
	0,800

	G-CSF
	0,538
	0,3-0,8
	42,9
	81,8
	13,2
	0,734

	TSLP
	0,570
	0,3-0,8
	66,7
	69,6
	2
	0,479

	CTLA-4
	0,437
	0,2-0,7
	37,5
	80
	26,3
	0,550

	IL-5 
	0,514
	0,3-0,7
	33,3
	82,1
	17,8
	0,883

	M-CSF
	0,629
	0,4-0,8
	100
	32,9
	1,9
	0,285

	IL-22
	0,556
	0,4-0,8
	33,3
	89,4
	11,8
	0,571

	IL-9
	0,490
	0,2-0,7
	33,3
	98,6
	101,3
	0,918

	IL-2
	0,551
	0,3-0,8
	37,5
	95,2
	22,7
	0,628

	IL-10
	0,550
	0,4-0,7
	77,8
	42,8
	0,7
	0,608



Supplementary Table S2. Receiver operating characteristic (ROC) curve analysis for patient’s death and tumor recurrence/progression. AUC, Area under the ROC curve; CI, Confidence interval.
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Supplementary Figure S4. Receiver operating characteristic (ROC) curves for determining optimal cut-off value of serum cytokines, chemokines, growth factors, and immune checkpoints for overall survival (Galectin-9, MCP-1 IL-2RA, and B7.2) and disease-free survival (SCF, B7.2, and PD-1).

	
	Overall Survival
	Disease Free Survival

	
	Univariate analysis
	Multivariate analysis
	Univariate analysis
	Multivariate analysis

	
	HR (95% CI)
	
	HR (95%CI)
	P*
	HR (95% CI)
	P*
	HR (95%CI)
	P*

	Age
	
	
	
	
	
	
	
	

	≤50 
	1
	0.032
	1
	0.133
	1
	0.777
	-
	-

	>50 
	5.0 (1.2-21.6)
	
	3.5 (0.7-18.0)
	
	1.2 (0.3-4.9)
	
	-
	

	Tumor size
	
	
	
	
	
	
	
	

	≤20 mm
	1
	0.016
	1
	0.232
	1
	0.209
	-
	-

	>20 mm 
	3.5 (1.3-9.7)
	
	2.2 (0.6-8.5)
	
	2.4 (0.6-9.7)
	
	-
	

	Histological grade
	
	
	
	
	
	
	

	1+2
	1
	0.019
	1
	0.374
	1
	0.231
	-
	-

	3
	3.4 (1.2-9.5)
	
	2.2 (0.4-13.3)
	
	2.3 (0.6-9.4)
	
	-
	

	Histological type
	
	
	
	
	
	
	
	

	Invasive ductal carcinoma
	1
	
	1
	
	1
	
	-
	-

	Invasive lobular carcinoma
	3.8 (1.4-10.8)
	0.011
	6.6 (1.3-32.1)
	0.020
	2.8 (0.6-13.3)
	0.205
	-
	

	Mixed invasive carcinoma
	0.0 (0.0-0.0)
	0.983
	0.0 (0.0-0.0)
	0.988
	0.0 (0.0-0.0)
	0.986
	
	

	Vascular invasion
	
	
	
	
	
	
	
	

	Present
	1.7 (0.7-4.2)
	0.273
	-
	-
	1.9 (0.5-7.0)
	0.351
	-
	-

	Absent
	1
	
	-
	
	1
	
	-
	

	Necrosis
	
	
	
	
	
	
	

	Present 
	3.7 (1.5-9.3)
	0.005
	2.3 (0.6-9.2)
	0.238
	2.7 (0.7-10.8)
	0.164
	-
	-

	Absent
	1
	
	1
	
	1
	
	-
	

	Ki67 Index
	
	
	
	
	
	
	
	

	Low (<15%)
	1
	
	
	
	1
	
	
	

	Intermediate (15%-19%)
	0.7 (0.1-3.7)
	0.638
	-
	-
	1.5 (0.2-10.7)
	0.686
	-
	-

	High (>19%)
	2.9 (0.9-9.0)
	0.065
	-
	-
	2.3 (0.4-12.0)
	0.327
	-
	-

	% sTIL
	
	
	
	
	
	
	
	

	Low (<30%)
	1
	0.429
	-
	-
	1
	0.619
	-
	-

	High (≥30%)
	1.8 (0.4-8.1)
	
	-
	
	0.0 (0.0-9160.8)
	
	-
	

	Molecular Subtypes
	
	
	
	
	
	
	
	

	Luminal A-like
	1
	
	1
	
	1
	
	
	

	Luminal B/HER2-
	3.4 (0.7-16.9)
	0.134
	3.4 (0.5-23.6)
	0.212
	4.4 (0.5-39.1)
	0.188
	-
	-

	Luminal B/HER2+
	0.0 (0.0-1.2)
	0.967
	0.0 (0.0-1.8)
	0.965
	1.7 (0.1-27.1)
	0.717
	-
	-

	HER2-enriched
	2.1 (0.3-15.2)
	0.478
	3.2 (0.2-53.1)
	0.412
	3.9 (0.2-62.9)
	0.340
	-
	-

	Triple-negative 
	7.6 (1.6-35.7)
	0.010
	4.7 (0.4-57.5)
	0.224
	3.2 (0.3-35.9)
	0.345
	-
	-

	Lymph Nodes Status
	
	
	
	
	
	
	

	Positive 
	1.7 (0.7-4.1)
	0.263
	-
	-
	5.5 (1.1-26.7)
	0.033
	4.9 (1.0-24.0)
	0.047

	Negative
	1
	
	-
	
	1
	
	1
	

	Galectin-9
	
	
	
	
	
	
	
	

	Low
	1
	0.002
	1
	0.269
	-
	-
	-
	-

	High
	7.0 (2.0-24.1)
	
	2.3 (0.5-9.9)
	
	-
	
	-
	

	MCP-1
	
	
	
	
	
	
	
	

	Low
	1
	0.003
	1
	0.159
	-
	-
	-
	-

	High
	4.1 (1.6-10.2)
	
	2.3 (0.7-7.2)
	
	-
	
	-
	

	IL-2RA
	
	
	
	
	
	
	
	

	Low
	1
	0.002
	1
	<0.0001
	-
	-
	-
	-

	High
	4.7 (1.8-12.4)
	
	10.7 (2.9-39.3)
	
	-
	
	-
	

	B7.2
	
	
	
	
	
	
	
	

	Low
	1
	0.009
	1
	0.341
	1
	0.092
	-
	-

	High
	3.5 (1.4-8.8)
	
	1.7 (0.6-5.1)
	
	6.0 (0.7-48.2)
	
	-
	

	SCF
	
	
	
	
	
	
	
	

	Low
	1
	0.032
	1
	0.177
	-
	-
	-
	-

	High
	3.9 (1.1-13.5)
	
	2.8 (0.6-12.9)
	
	-
	
	-
	

	PD-1
	
	
	
	
	
	
	
	

	Low
	-
	-
	-
	-
	1
	0.008
	1
	0.013

	High
	-
	
	-
	
	6.5 (1.6-25.9)
	
	5.9 (1.5-23.5)
	

	
	
	
	
	
	
	
	
	



Supplementary Table S3. Univariate and multivariate analysis of OS and DFS for all variables included in the study. * Cox regression
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