Supplement Table 1. Demographics and characteristics of benign biliary disease and CCA patients
	Viriable
	CCA
	iCCA
	pCCA
	dCCA
	benign

	Number
	77
	14
	43
	10
	43

	Male:Female
	47:30
	4:10
	30:13
	5:5
	20:23

	Age (yrs) c
	66.0 (56.5-70.0）
	62.5 (53.5-66.0)
	66.0 (57.0-73.0)
	62.5 (46.0-69.2)
	59.9(51.5-70.0)

	ALT b
	116.36±166.83
	116.18±168.12
	136.55±198.43
	105.10±60.14
	103.93±132.83

	AST b
	99.11±182.66
	79.29±56.27
	121.91±248.07
	101.50±61.20
	82.63±110.97

	ALP b
	323.41±330.76
	333.47±277.37
	383.53±291.984
	355.60±150.29
	362.63±770.29

	GGT b
	310.76±257.72
	383.53±291.98
	311.62±267.37
	400.50±277.40
	199.88±170.06

	Total Bilirubin b
	173.38±142.66
	109.73±126.33
	195.44±128.45
	210.39±194.71
	73.95±85.16

	Stage (TNM)a
	
	
	
	
	

	I
	4
	2
	4
	2
	

	II
	22
	1
	15
	4
	

	III
	39
	8
	17
	3
	

	IV
	12
	3
	7
	1
	


 a According to the American Joint Committee Cancer (AJCC) TNM staging (8th edition, 2018) 
b Data presented as mean±SD
c Data presented as median, IQR
ALT alanine transaminase, AST aspartate transaminase, ALP alkaline phosphatase, GGT γ-glutamyl transpeptidase, CA 19-9 carbohydrate antigen 19-9, iCCA intrahepatic cholangiocarcinoma, pCCA perihilar cholangiocarcinoma, dCCA distal cholangiocarcinoma.


Supplement Table 2. Diagnostic Performance of serum tumor markers for MBO caused by CCA
	Biomarkers
	Cut-off
	Sensitivity
	Specificity
	AUC
	95%CI
	P valuea

	sCEA(µg/L)
	2.74
	0.583
	0.857
	0.754
	0.624-0.884
	0.003

	sCA 19-9(U/mL)
	343.59
	0.500
	0.929
	0.649
	0.508-0.790
	0.082

	sCYFRA 21-1(ng/mL)
	2.62
	0.472
	0.857
	0.620
	0.474-0.766
	0.161


a tumor marker in CCA group when compared to that of benign biliary disease group.


Supplement Table 3. Expression patterns of serum titer, bile titer and bile to serum ratio of tumor markers in each CCA subtype.
	
	iCCA
	pCCA
	dCCA
	benign

	sCYFRA 21-1
(ng/ml)
	10.92
(3.47-32.62)
	2.71
(2.00-4.23)
	2.28
(1.38-3.61)
	1.97
(1.68-2.44)

	bCYFRA 21-1
(ng/ml)
	183.6
(129.10-270.92)
	158.30
(84.83-210.80)
	107.90
(47.57-469.32)
	41.52
(20.18-74.76)

	b/sCYFRA 21-1
	16.30
(11.04-53.63)
	57.90
(29.82-112.27)
	54.68
(24.79-100.51)
	19.54
(8.43-35.19)

	sCEA(µg/L)
	6.27
(3.92-58.27)
	3.12
(1.81-7.00)
	2.30
(1.83-3.41)
	1.70
(1.25-2.54)

	bCEA(µg/L)
	118.47
(21.86-350.74)
	68.37
(21.27-143.9)
	41.05
(9.88-166.29)
	24.81
(11.87-129.58)

	b/sCEA
	10.78
(1.24-69.16)
	10.04
(2.09-22.27)
	7.77
(2.196-31.03)
	19.38
(7.32-56.51)

	sCA19-9(U/mL)
	3598.97
(95.88-12,000)
	325.65
(14.02-1043.16)
	72.51
(13.67-4563.52)
	23.54
(7.58-56.51)

	bCA19-9(U/mL)
	12,000
(12,000-12,000)
	12,000
(12,000-12,000)
	12,000
(12,000-12,000)
	12,000
(12,000-12,000)

	b/sCA19-9
	446.54
(38.02-1742.16)
	66.18
(2.95-294.95)
	21.48
(1.52-142.79)
	415.65
(35.38-1333.33)


a Data presented as median with interquartile ranges (IQR)
