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	Total (n = 336)
	validation (n = 101)
	training (n = 235)
	Statistic
	P

	
	
	
	
	
	

	Gender, n(%)
	
	
	
	χ²=1.30
	0.255

	  Female
	105 (31.25)
	36 (35.64)
	69 (29.36)
	
	

	  Male
	231 (68.75)
	65 (64.36)
	166 (70.64)
	
	

	Age, n(%)
	
	
	
	χ²=0.81
	0.846

	  <55
	64 (19.05)
	20 (19.80)
	44 (18.72)
	
	

	  55~64
	91 (27.08)
	24 (23.76)
	67 (v28.51)
	
	

	  65~74
	120 (35.71)
	38 (37.62)
	82 (34.89)
	
	

	  ≥75
	61 (18.15)
	19 (18.81)
	42 (17.87)
	
	

	BMI, n(%)
	
	
	
	χ²=1.53
	0.676

	  <18.5
	46 (13.69)
	14 (13.86)
	32 (13.62)
	
	

	  18.5~23.9
	196 (58.33)
	63 (62.38)
	133 (56.60)
	
	

	  24.0~27.9
	70 (20.83)
	17 (16.83)
	53 (22.55)
	
	

	  ≥28.0
	24 (7.14)
	7 (6.93)
	17 (7.23)
	
	

	Marital Status, n(%)
	
	
	
	χ²=0.25
	0.883

	Married
	227 (67.56)
	70 (69.31)
	157 (66.81)
	
	

	Unmarried
	8 (2.38)
	2 (1.98)
	6 (2.55)
	
	

	Other
	101 (30.06)
	29 (28.71)
	72 (30.64)
	
	

	Smoking Status, n(%)
	
	
	
	χ²=1.53
	0.216

	  No
	179 (53.27)
	59 (58.42)
	120 (51.06)
	
	

	  Yes
	157 (46.73)
	42 (41.58)
	115 (48.94)
	
	

	Hypertension, n(%)
	
	
	
	χ²=0.01
	0.911

	  No
	231 (68.75)
	69 (68.32)
	162 (68.94)
	
	

	  Yes
	105 (31.25)
	32 (31.68)
	73 (31.06)
	
	

	Diabetes, n(%)
	
	
	
	χ²=2.77
	0.096

	  No
	294 (87.50)
	93 (92.08)
	201 (85.53)
	
	

	  Yes
	42 (12.50)
	8 (7.92)
	34 (14.47)
	
	

	Hyperlipidemia, n(%)
	
	
	
	χ²=0.00
	0.996

	[bookmark: _Hlk214399582]  No
	321 (95.54)
	97 (96.04)
	224 (95.32)
	
	

	  Yes
	15 (4.46)
	4 (3.96)
	11 (4.68)
	
	

	CVD, n(%)
	
	
	
	χ²=6.29
	0.012

	  No
	316 (94.05)
	90 (89.11)
	226 (96.17)
	
	

	  Yes
	20 (5.95)
	11 (10.89)
	9 (3.83)
	
	

	Serum CEA, M (Q₁, Q₃)
	2.39 (1.45, 4.36)
	2.42 (1.46, 4.34)
	2.38 (1.45, 4.37)
	Z=-0.12
	0.903

	BALF CEA, M (Q₁, Q₃)
	25.35 (9.40, 72.38)
	23.90 (10.30, 64.80)
	25.70 (9.35, 76.30)
	Z=-0.04
	0.967

	BALF-CEA/Serum CEA, M (Q₁, Q₃)
	9.18 (3.00, 24.88)
	8.31 (2.90, 29.07)
	9.68 (3.19, 23.96)
	Z=-0.09
	0.926

	NEUT, M (Q₁, Q₃)
	4.58 (3.31, 6.23)
	4.49 (3.33, 6.18)
	4.60 (3.31, 6.25)
	Z=-0.15
	0.883

	LYMPH, M (Q₁, Q₃)
	1.54 (1.11, 1.90)
	1.58 (1.23, 2.03)
	1.53 (1.04, 1.85)
	Z=-1.72
	0.085

	WBC, M (Q₁, Q₃)
	6.88 (5.67, 8.68)
	6.85 (5.83, 8.74)
	6.91 (5.55, 8.67)
	Z=-0.32
	0.752

	PLT, M (Q₁, Q₃)
	259.50 (209.75, 329.25)
	261.00 (209.00, 323.00)
	258.00 (211.50, 333.00)
	Z=-0.63
	0.528

	RBC, Mean ± SD
	4.33 ± 0.57
	4.31 ± 0.47
	4.34 ± 0.61
	t=-0.44
	0.663

	Hb, M (Q₁, Q₃)
	129.00 (118.75, 141.00)
	129.00 (120.00, 139.00)
	130.00 (118.00, 141.00)
	Z=-0.01
	0.996

	LDH, M (Q₁, Q₃)
	192.00 (166.00, 227.00)
	187.00 (158.00, 230.00)
	193.00 (169.00, 222.00)
	Z=-0.65
	0.514

	GGT, M (Q₁, Q₃)
	29.00 (18.75, 49.25)
	27.00 (17.00, 44.00)
	30.00 (19.00, 54.50)
	Z=-0.90
	0.366

	AST, M (Q₁, Q₃)
	20.00 (16.00, 26.25)
	20.00 (16.00, 27.00)
	20.00 (16.00, 26.00)
	Z=-0.38
	0.703

	ALT, M (Q₁, Q₃)
	17.00 (11.00, 26.25)
	16.00 (11.00, 22.00)
	17.00 (11.00, 27.50)
	Z=-1.20
	0.228

	TBIL, M (Q₁, Q₃)
	7.80 (6.10, 10.50)
	7.70 (6.30, 10.10)
	7.80 (6.10, 10.50)
	Z=-0.21
	0.836

	TP, Mean ± SD
	65.96 ± 6.37
	66.28 ± 6.23
	65.83 ± 6.44
	t=0.59
	0.554

	ALB, M (Q₁, Q₃)
	39.20 (36.08, 42.20)
	39.00 (36.60, 42.30)
	39.20 (35.85, 42.15)
	Z=-0.23
	0.818

	Urea, M (Q₁, Q₃)
	4.94 (3.90, 6.02)
	5.13 (4.02, 6.30)
	4.89 (3.83, 5.89)
	Z=-0.95
	0.342

	Crea, M (Q₁, Q₃)
	70.00 (58.08, 81.00)
	70.00 (57.00, 83.00)
	70.00 (59.10, 80.50)
	Z=-0.12
	0.902

	UA, Mean ± SD
	293.28 ± 93.71
	292.46 ± 89.72
	293.63 ± 95.56
	t=-0.10
	0.916

	HDL, M (Q₁, Q₃)
	1.04 (0.88, 1.30)
	1.09 (0.92, 1.33)
	1.01 (0.85, 1.25)
	Z=-2.13
	0.033

	LDL, M (Q₁, Q₃)
	2.72 (2.23, 3.28)
	2.60 (2.23, 3.39)
	2.74 (2.21, 3.25)
	Z=-0.19
	0.852

	TC, M (Q₁, Q₃)
	4.17 (3.62, 4.84)
	4.17 (3.63, 4.93)
	4.17 (3.62, 4.82)
	Z=-0.14
	0.885

	TG, M (Q₁, Q₃)
	1.12 (0.82, 1.49)
	1.06 (0.81, 1.50)
	1.16 (0.85, 1.48)
	Z=-1.37
	0.172

	D-Dimer, M (Q₁, Q₃)
	0.51 (0.25, 1.07)
	0.51 (0.22, 0.95)
	0.51 (0.25, 1.09)
	Z=-0.40
	0.688


[bookmark: _Hlk214568984][bookmark: OLE_LINK16]Abbreviations: SD: standard deviation; M: Median; Q₁: 1st Quartile; Q₃: 3rd Quartile; BMI, Body Mass Index; CVD, Cardiovascular Disease; CEA, Carcinoembryonic Antigen; BALF, Bronchoalveolar Lavage Fluid; NEUT, Neutrophil Count; LYMPH, Lymphocyte Count; WBC, White Blood Cell Count; PLT, Platelet Count; RBC, Red Blood Cell Count; Hb, Hemoglobin; LDH, Lactate Dehydrogenase; GGT, Gamma-Glutamyl Transferase; AST, Aspartate Aminotransferase; ALT, Alanine Aminotransferase; TBIL, Total Bilirubin; TP, Total Protein; ALB, Albumin; Crea, Creatinine; UA, Uric Acid; HDL, High-Density Lipoprotein Cholesterol; LDL, Low-Density Lipoprotein Cholesterol; TC, Total Cholesterol; TG, Triglycerides.
Table S2. Comparison of the Diagnostic Performance Between the Diagnostic Model and CEA.
	[bookmark: _Hlk217846964][bookmark: OLE_LINK15]Indicator
	AUC (95%CI)
	Accuracy (95%CI)
	Sensitivity (95%CI)
	Specificity (95%CI)
	PPV (95%CI)
	NPV (95%CI)
	cut off

	
	
	
	
	
	
	
	

	Diagnostic model
	0.84 (0.79-0.90)
	0.81 (0.75-0.86)
	0.83 (0.76 - 0.89)
	0.78 (0.70 - 0.87)
	0.86 (0.80 - 0.91)
	0.74 (0.66 - 0.83)
	0.415

	Serum CEA 
	0.78 (0.73-0.84)
	0.78 (0.73-0.83)
	0.52 (0.43 - 0.61)
	0.94 (0.91 - 0.97)
	0.83 (0.75 - 0.92)
	0.77 (0.72 - 0.82)
	4.57

	BALF CEA 
	0.65 (0.59-0.71)
	0.62 (0.57-0.67)
	0.71 (0.63 - 0.79)
	0.57 (0.50 - 0.64)
	0.49 (0.42 - 0.57)
	0.77 (0.70 - 0.84)
	22.6

	BALF-CEA/Serum CEA 
	0.57 (0.50-0.63)
	0.38 (0.32-0.43)
	0.69 (0.61 - 0.77)
	0.19(0.14 - 0.24)
	0.33 (0.28 - 0.39)
	0.51 (0.40 - 0.62)
	2.898


Abbreviations: AUC, Area Under the Receiver Operating Characteristic Curve; CI, Confidence Interval; PPV, Positive Predictive Value; NPV, Negative Predictive Value; CEA, Carcinoembryonic Antigen; BALF, Bronchoalveolar Lavage Fluid.
Table S3. Threshold Effect Analysis of Log-Transformed Serum CEA on Lung Cancer Risk.
	Outcome
	effect
	P

	
	
	

	Model 1 Fitting model by standard linear regression
	5.12 (2.93 - 9.87)
	<.001

	Model 2 Fitting model by two-piecewise linear regression
	
	

	Inflection point
	1.43
	

	  <1.43
	1.88 (0.5 – 7.49)
	0.358

	  ≥1.43
	10.85 (3.67 - 43.97)
	<.001

	P for likelihood test
	
	0.109


[bookmark: OLE_LINK13]Abbreviations: OR, Odds Ratio; CI, Confidence Interval; CEA, Carcinoembryonic Antigen.
Table S4. Threshold Effect Analysis of Log-Transformed BALF CEA on Lung Cancer Risk.
	[bookmark: OLE_LINK4]Outcome
	effect
	P

	
	
	

	Model 1 Fitting model by standard linear regression
	1.49 (1.21 - 1.83)
	<.001

	Model 2 Fitting model by two-piecewise linear regression
	
	

	Inflection point
	3.53
	

	  <3.53
	2.13 (1.22 - 3.71)
	0.008

	  ≥3.53
	0.95 (0.59 - 1.54)
	0.840

	P for likelihood test
	
	0.087


Abbreviations: OR, Odds Ratio; CI, Confidence Interval; CEA, Carcinoembryonic Antigen; BALF, Bronchoalveolar Lavage Fluid.
Table S5. Baseline Characteristics of Patients in the Sensitivity Analysis Training Set.
	Variables
	Total (n = 230)
	0 (n = 139)
	1 (n = 41)
	2 (n = 29)
	3 (n = 21)
	Statistic
	P

	
	
	
	
	
	
	
	

	Gender, n(%)
	
	
	
	
	
	χ²=25.65
	<.001

	  Female
	72 (31.30)
	55 (39.57)
	16 (39.02)
	0 (0.00)
	1 (4.76)
	
	

	  Male
	158 (68.70)
	84 (60.43)
	25 (60.98)
	29 (100.00)
	20 (95.24)
	
	

	Age, n(%)
	
	
	
	
	
	χ²=20.34
	0.016

	[bookmark: _Hlk216203806]  <55
	41 (17.83)
	34 (24.46)
	4 (9.76)
	0 (0.00)
	3 (14.29)
	
	

	  55~64
	66 (28.70)
	43 (30.94)
	11 (26.83)
	8 (27.59)
	4 (19.05)
	
	

	  65~74
	78 (33.91)
	42 (30.22)
	17 (41.46)
	13 (44.83)
	6 (28.57)
	
	

	  ≥75
	45 (19.57)
	20 (14.39)
	9 (21.95)
	8 (27.59)
	8 (38.10)
	
	

	BMI, n(%)
	
	
	
	
	
	-
	0.670*

	  <18.5
	29 (12.61)
	20 (14.39)
	3 (7.32)
	2 (6.90)
	4 (19.05)
	
	

	  18.5~23.9
	135 (58.70)
	79 (56.83)
	28 (68.29)
	19 (65.52)
	9 (42.86)
	
	

	  24.0~27.9
	51 (22.17)
	30 (21.58)
	7 (17.07)
	7 (24.14)
	7 (33.33)
	
	

	  ≥28.0
	15 (6.52)
	10 (7.19)
	3 (7.32)
	1 (3.45)
	1 (4.76)
	
	

	Marital Status, n(%)
	
	
	
	
	
	-
	0.080

	Married
	162 (70.43)
	89 (64.03)
	33 (80.49)
	26 (89.66)
	14 (66.67)
	
	

	Unmarried
	4 (1.74)
	4 (2.88)
	0 (0.00)
	0 (0.00)
	0 (0.00)
	
	

	Other
	64 (27.83)
	46 (33.09)
	8 (19.51)
	3 (10.34)
	7 (33.33)
	
	

	Smoking Status, n(%)
	
	
	
	
	
	χ²=25.34
	<.001

	  No
	125 (54.35)
	92 (66.19)
	20 (48.78)
	6 (20.69)
	7 (33.33)
	
	

	  Yes
	105 (45.65)
	47 (33.81)
	21 (51.22)
	23 (79.31)
	14 (66.67)
	
	

	Hypertension, n(%)
	
	
	
	
	
	χ²=6.95
	0.074

	  No
	164 (71.30)
	103 (74.10)
	27 (65.85)
	16 (55.17)
	18 (85.71)
	
	

	  Yes
	66 (28.70)
	36 (25.90)
	14 (34.15)
	13 (44.83)
	3 (14.29)
	
	

	Diabetes, n(%)
	
	
	
	
	
	-
	0.831

	  No
	201 (87.39)
	119 (85.61)
	36 (87.80)
	27 (93.10)
	19 (90.48)
	
	

	  Yes
	29 (12.61)
	20 (14.39)
	5 (12.20)
	2 (6.90)
	2 (9.52)
	
	

	Hyperlipidemia, n(%)
	
	
	
	
	
	-
	0.777

	  No
	218 (94.78)
	131 (94.24)
	38 (92.68)
	28 (96.55)
	21 (100.00)
	
	

	  Yes
	12 (5.22)
	8 (5.76)
	3 (7.32)
	1 (3.45)
	0 (0.00)
	
	

	CVD, n(%)
	
	
	
	
	
	-
	0.328

	  No
	221 (96.09)
	132 (94.96)
	41 (100.00)
	27 (93.10)
	21 (100.00)
	
	

	  Yes
	9 (3.91)
	7 (5.04)
	0 (0.00)
	2 (6.90)
	0 (0.00)
	
	

	Serum CEA, M (Q₁, Q₃)
	2.32 (1.37, 4.37)
	1.76 (1.14,2.87)
	8.21 (2.78,21.20)
	2.84 (2.29,4.59)
	5.06 (1.75,16.70)
	χ²=60.77#
	<.001

	BALF CEA, M (Q₁, Q₃)
	23.80 (9.29, 66.90)
	16.20 (7.07,49.15)
	23.90 (9.46,78.30)
	62.30 (30.20,103.00)
	53.30 (31.00,94.40)
	χ²=25.99#
	<.001

	Ratio, M (Q₁, Q₃)
	9.48 (3.18, 24.81)
	9.68 (3.60,24.95)
	2.93 (1.09,8.60)
	17.64 (11.38,25.14)
	8.45 (2.65,25.69)
	χ²=22.87#
	<.001

	WBC, M (Q₁, Q₃)
	6.90 (5.65, 8.71)
	6.86 (5.71,9.07)
	7.20 (5.70,8.14)
	7.27 (6.33,8.72)
	6.17 (4.83,7.75)
	χ²=3.49#
	0.322

	NEUT, M (Q₁, Q₃)
	4.50 (3.32, 6.23)
	4.42 (3.17,6.58)
	4.68 (3.66,5.63)
	5.23 (3.92,6.22)
	3.97 (2.97,4.80)
	χ²=3.91#
	0.271

	LYMPH, M (Q₁, Q₃)
	1.60 (1.19, 1.93)
	1.57 (1.21,1.90)
	1.63 (1.24,1.95)
	1.62 (1.23,1.95)
	1.53 (0.97,1.93)
	χ²=0.66#
	0.882

	RBC, Mean ± SD
	4.33 ± 0.57
	4.26 ± 0.58
	4.43 ± 0.55
	4.48 ± 0.55
	4.39 ± 0.43
	F=1.92
	0.127

	Hb, M (Q₁, Q₃)
	130.50 (119.00, 141.00)
	130.00 (117.00,141.50)
	132.00 (124.00,141.00)
	130.00 (123.00,141.00)
	131.00 (123.00,140.00)
	χ²=1.98#
	0.576

	PLT, M (Q₁, Q₃)
	261.00 (218.50, 333.50)
	261.00 (214.50,326.00)
	256.00 (221.00,332.00)
	292.00 (238.00,382.00)
	252.00 (220.00,285.00)
	χ²=3.80#
	0.284

	LDH, M (Q₁, Q₃)
	188.50 (167.25, 220.75)
	187.00 (164.00,218.50)
	208.00 (175.00,235.00)
	181.00 (167.00,198.00)
	208.00 (192.00,254.00)
	χ²=11.29#
	0.010

	GGT, M (Q₁, Q₃)
	29.00 (18.25, 49.00)
	27.00 (16.50,53.00)
	29.00 (20.00,38.00)
	36.00 (23.00,50.00)
	29.00 (16.00,44.00)
	χ²=2.96#
	0.398

	AST, M (Q₁, Q₃)
	19.00 (16.00, 24.75)
	20.00 (16.00,26.50)
	18.00 (16.00,22.00)
	17.00 (14.00,26.00)
	20.00 (18.00,22.00)
	χ²=3.44#
	0.329

	ALT, M (Q₁, Q₃)
	16.50 (11.00, 26.00)
	16.00 (11.00,26.00)
	17.00 (11.00,21.00)
	17.00 (10.00,27.00)
	16.00 (13.00,28.00)
	χ²=1.21#
	0.750

	TBIL, M (Q₁, Q₃)
	7.90 (6.10, 10.50)
	8.20 (6.00,10.85)
	8.50 (6.60,10.40)
	7.00 (4.90,8.90)
	7.20 (6.10,10.50)
	χ²=6.46#
	0.091

	TP, Mean ± SD
	66.25 ± 6.17
	66.56 ± 6.53
	66.52 ± 5.88
	64.72 ± 5.04
	65.73 ± 5.68
	F=0.79
	0.500

	ALB, M (Q₁, Q₃)
	39.25 (36.40, 42.27)
	39.10 (36.15,42.25)
	40.30 (36.60,43.20)
	38.10 (36.40,41.50)
	39.70 (36.80,42.40)
	χ²=1.57#
	0.667

	Urea, M (Q₁, Q₃)
	4.97 (4.02, 5.91)
	4.89 (4.04,5.92)
	4.91 (4.10,5.40)
	5.26 (3.67,6.30)
	5.07 (4.15,6.10)
	χ²=0.59#
	0.898

	Crea, M (Q₁, Q₃)
	71.00 (59.30, 81.75)
	70.00 (58.05,80.50)
	71.00 (55.00,81.00)
	74.00 (69.00,90.00)
	73.00 (64.50,80.00)
	χ²=4.28#
	0.232

	UA, Mean ± SD
	295.96 ± 93.40
	287.24 ± 99.60
	294.83 ± 69.00
	311.83 ± 81.93
	333.96 ± 100.50
	F=1.87
	0.136

	HDL, M (Q₁, Q₃)
	1.04 (0.88, 1.25)
	0.99 (0.82,1.25)
	1.08 (0.94,1.31)
	1.05 (0.93,1.25)
	1.10 (0.94,1.22)
	χ²=4.24#
	0.237

	LDL, M (Q₁, Q₃)
	2.75 (2.30, 3.35)
	2.73 (2.23,3.27)
	3.26 (2.57,3.69)
	2.45 (2.01,2.84)
	2.73 (2.37,3.06)
	χ²=14.18#
	0.003

	TC, M (Q₁, Q₃)
	4.22 (3.67, 4.85)
	4.21 (3.59,4.81)
	4.74 (4.09,5.44)
	3.99 (3.46,4.22)
	4.10 (3.62,4.45)
	χ²=12.77#
	0.005

	TG, M (Q₁, Q₃)
	1.12 (0.82, 1.50)
	1.12 (0.81,1.50)
	1.32 (0.95,1.49)
	1.00 (0.76,1.50)
	0.99 (0.78,1.33)
	χ²=4.72#
	0.193

	DDimer, M (Q₁, Q₃)
	0.48 (0.21, 1.04)
	0.51 (0.21,1.10)
	0.64 (0.23,1.50)
	0.34 (0.20,0.48)
	0.55 (0.36,1.07)
	χ²=9.19#
	0.027

	[bookmark: OLE_LINK33]Group 0 represents non-cancer controls, and Groups 1-3 represent different lung cancer subtypes (e.g., 1: Adenocarcinoma, 2: Squamous cell carcinoma, 3: Small cell lung cancer). Abbreviations: SD: standard deviation; M: Median; Q₁: 1st Quartile; Q₃: 3rd Quartile; BMI, Body Mass Index; CVD, Cardiovascular Disease; CEA, Carcinoembryonic Antigen; BALF, Bronchoalveolar Lavage Fluid; NEUT, Neutrophil Count; LYMPH, Lymphocyte Count; WBC, White Blood Cell Count; PLT, Platelet Count; RBC, Red Blood Cell Count; Hb, Hemoglobin; LDH, Lactate Dehydrogenase; GGT, Gamma-Glutamyl Transferase; AST, Aspartate Aminotransferase; ALT, Alanine Aminotransferase; TBIL, Total Bilirubin; TP, Total Protein; ALB, Albumin; Crea, Creatinine; UA, Uric Acid; HDL, High-Density Lipoprotein Cholesterol; LDL, Low-Density Lipoprotein Cholesterol; TC, Total Cholesterol; TG, Triglycerides.
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Figure S1 LASSO regression screening of predictor variables in the sensitivity analysis: A) the selection process of the most appropriate λ in the lasso model; B) lasso coefficient curves.
Table S6. Univariate and Multivariate Logistic Regression Analysis for Predictor Selection in the Sensitivity Analysis Cohort.
	Variables
	Univariate analysis
	
	Multivariate analysis

	
	β
	S.E
	Z
	P
	OR (95%CI)
	
	β
	S.E
	Z
	P
	OR (95%CI)

	Age
	
	
	
	
	
	
	
	
	
	
	

	  <55
	
	
	
	
	1.00 (Reference)
	
	
	
	
	
	1.00 (Reference)

	  55~64
	0.97
	0.49
	1.99
	0.046
	2.64 (1.02 ~ 6.88)
	
	1.11
	0.59
	1.89
	0.059
	3.04 (0.96 ~ 9.61)

	  65~74
	1.41
	0.47
	2.99
	0.003
	4.08 (1.62 ~ 10.29)
	
	1.34
	0.57
	2.36
	0.018
	3.81 (1.25 ~ 11.57)

	  ≥75
	1.95
	0.52
	3.78
	<.001
	7.05 (2.56 ~ 19.41)
	
	2.09
	0.62
	3.39
	<.001
	8.11 (2.42 ~ 27.16)

	Gender
	
	
	
	
	
	
	
	
	
	
	

	  Female
	
	
	
	
	1.00 (Reference)
	
	
	
	
	
	1.00 (Reference)

	  Male
	0.96
	0.33
	2.94
	0.003
	2.61 (1.38 ~ 4.95)
	
	0.41
	0.51
	0.81
	0.420
	1.51 (0.56 ~ 4.10)

	Smoking Status
	
	
	
	
	
	
	
	
	
	
	

	  No
	
	
	
	
	1.00 (Reference)
	
	
	
	
	
	1.00 (Reference)

	  Yes
	1.34
	0.29
	4.63
	<.001
	3.80 (2.16 ~ 6.69)
	
	1.04
	0.43
	2.43
	0.015
	2.84 (1.22 ~ 6.59)

	Diabetes
	
	
	
	
	
	
	
	
	
	
	

	  No
	
	
	
	
	1.00 (Reference)
	
	
	
	
	
	

	  Yes
	-0.23
	0.40
	-0.57
	0.566
	0.80 (0.37 ~ 1.73)
	
	
	
	
	
	

	Serum CEA
	0.26
	0.06
	4.44
	<.001
	1.29 (1.15 ~ 1.45)
	
	0.24
	0.06
	4.18
	<.001
	1.27 (1.14 ~ 1.43)

	RBC
	0.35
	0.23
	1.54
	0.123
	1.42 (0.91 ~ 2.21)
	
	
	
	
	
	

	ALT
	-0.00
	0.01
	-0.24
	0.812
	1.00 (0.99 ~ 1.01)
	
	
	
	
	
	

	LDL
	0.25
	0.15
	1.65
	0.099
	1.29 (0.95 ~ 1.74)
	
	
	
	
	
	

	TC
	0.21
	0.13
	1.65
	0.100
	1.24 (0.96 ~ 1.60)
	
	
	
	
	
	


Abbreviations: S.E., Standard Error; OR, Odds Ratio; CI, Confidence Interval; CEA, Carcinoembryonic Antigen; RBC, Red Blood Cell Count; AST, Aspartate Aminotransferase; LDL, Low-Density Lipoprotein Cholesterol. TC, Total Cholesterol.
Table S7. Comparison of Model Performance Between the Original and Sensitivity Analysis Models in the Independent Validation Set.
	[bookmark: OLE_LINK26]Model
	AUC (95%CI)
	Accuracy (95%CI)
	Sensitivity (95%CI)
	Specificity (95%CI)
	PPV (95%CI)
	NPV (95%CI)
	cut off

	
	
	
	
	
	
	
	

	Original Model
	0.85 (0.78-0.93)
	0.78 (0.69-0.86)
	0.79 (0.70 - 0.89)
	0.76 (0.61 - 0.90)
	0.87 (0.79 - 0.95)
	0.64 (0.49 - 0.79)
	0.415

	Sensitivity Analysis Model
	0.85 (0.78-0.93)
	0.78 (0.69-0.86)
	0.81 (0.72 - 0.90)
	0.73 (0.58 - 0.88)
	0.86 (0.77 - 0.94)
	0.65 (0.49 - 0.80)
	0.413


Both models were evaluated on the same independent validation set (n=101). Abbreviations: AUC, Area Under the Receiver Operating Characteristic Curve; CI, Confidence Interval; PPV, Positive Predictive Value; NPV, Negative Predictive Value.
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