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Table S1 The variables normalization.
	Variables 
	Normalization

	Breast disease
	0–Non-breast cancer

	
	1–Breast cancer

	Age
	Original values

	Weight
	Original values

	Height
	Original values

	BMI
	Original values

	Marriage
	0–Single

	
	1–Married

	
	2–Divorced

	
	3–Widowed

	Age at menarche
	0–≥14

	
	1–12–13

	
	2–<12

	Menopause
	0–No

	
	1–Yes

	Family history of breast cancer
	0–No

	
	1–Yes

	Family history of cancer
	0–No

	
	1–Yes

	Previously diagnosed with atypical hyperplasia
	0–No

	
	1–Yes

	ABO blood type
	0–A type

	
	1–B type

	
	2–AB type

	
	3–O type

	RhD blood type
	0–Negative

	
	1–Positive

	Urea
	Original values

	Indirect bilirubin (IBIL)
	Original values

	Gamma-glutamyl transferase (GGT)
	Original values

	Leucine aminopeptidase (LAP)
	Original values

	Prealbumin (PAB)
	Original values

	Total bile acid (TBA)
	Original values

	Total bilirubin (TBIL)
	Original values

	Total protein (TP)
	Original values

	Globulin (GLB)
	Original values

	Albumin (ALB)
	Original values

	Direct bilirubin (DBIL)
	Original values

	Alkaline phosphatase (ALP)
	Original values

	Adenosine deaminase (ADA)
	Original values

	Alanine transaminase (ALT)
	Original values

	Aspartate transaminase (AST)
	Original values


Abbreviation: BMI, body mass index.
Table S2 The baseline characteristics of variables.
	Input
	Non-breast cancer
n = 19685
	Breast cancer
n = 6226

	Age
	36 (28,45)
	51 (45, 60)

	Weight (kg)
	53.0 (48.0, 58.5)
	56 (50.5, 62.0)

	Height (m)
	1.58 (1.54, 1.62)
	1.56 (1.52, 1.60)

	BMI (kg/m2)
	21.2 (19.2, 23.4)
	22.9 (20.8, 25.3)

	Marriage
	
	

	Single
	4780 (24.3%)
	241 (3.9%)

	Married
	14627 (74.3%)
	5844 (93.9%)

	Divorced
	216 (1.1%)
	81 (1.3%)

	Widowed
	62 (0.3%)
	60 (1.0%)

	Age at menarche
	
	

	≥14
	8673 (44.1%)
	3493 (56.1%)

	12–13
	9847 (50.0%)
	2511 (40.3%）

	<12
	1165 (5.9%)
	222 (3.6%)

	Menopause
	
	

	Yes
	2740 (13.9%)
	2050 (32.9%)

	No
	16945 (86.1%)
	4176 (67.1%)

	Family history of breast cancer
	
	

	Yes
	649 (3.3%)
	246 (4.0%)

	No
	19036 (96.7%)
	5980 (96.0%)

	Family history of cancer
	
	

	Yes
	1993 (10.1%)
	739 (11.9%)

	No
	17692 (89.9%)
	5487 (88.1%)

	Previously diagnosed with atypical hyperplasia
	
	

	Yes
	1155 (5.9%)
	509 (8.2%)

	No
	18530 (94.1%)
	5717 (91.8%)

	ABO blood type
	
	

	A type
	5455 (27.7%)
	1735 (27.9%)

	B type
	5049 (25.6%)
	1642 (26.4%)

	AB type
	1304 (6.6%)
	402 (6.5%)

	O type
	7877 (40.0%)
	2447 (39.3%)

	RhD blood type
	
	

	Positive
	19629 (99.7%)
	6202 (99.6%)

	Negative
	56 (0.3%)
	24 (0.4%)

	Biomarkers
	
	

	Urea 
	3.96 (3.33, 4.68)
	4.30 (3.51, 5.13)

	IBIL 
	5.5 (3.9, 7.5)
	5.5 (3.9, 7.5)

	GGT 
	14 (11, 19)
	18 (13, 26)

	LAP 
	24 (22, 27)
	25 (22, 28)

	PAB 
	248 (219, 278)
	252 (219, 284)

	TBA 
	2.1 (1.4, 3.5)
	2.4 (1.4, 4.2)

	TBIL
	8.9 (6.7, 11.8)
	8.6 (6.4, 11.3)

	TP 
	75.2 (71.6, 78.6)
	72.5 (67.5, 77.1)

	GLB 
	28.5 (26.0, 31.1)
	28.7 (26.2, 31.5)

	ALB 
	46.5 (44.1, 48.6)
	43.5 (39.6, 46.9)

	DBIL 
	3.5 (2.7, 4.4)
	3.3 (2.6, 4.2)

	ALP 
	56 (47, 67)
	62 (51, 76)

	ADA 
	8.0 (6.4, 9.2)
	8.0 (6.6, 10.0)

	ALT 
	12 (9, 16)
	14 (11, 20)

	AST 
	16 (14, 19)
	17 (15, 21)


[bookmark: _Hlk198902797]Categorical variables are reported as counts (n) and percentages (%), while continuous variables are reported as median with interquartile ranges (IQR) for non-parametric distributions.
Abbreviations: BMI, body mass index; IBIL, indirect bilirubin; GGT, gamma-glutamyl transferase; LAP, leucine aminopeptidase; PAB, prealbumin; TBA, total bile acid; TBIL, total bilirubin; TP, total protein; GLB, globulin; ALB, albumin; DBIL, direct bilirubin; ALP, alkaline phosphatase; ADA, adenosine deaminase; ALT, alanine transaminase; AST, aspartate transaminase.
