Additional Files
Supplementary Table 1. Demographic characteristics of participants at each clinical center in this study
	
	
	Clinical center 1
	Clinical center 2
	Clinical center 3

	Total (n)
	
	433
	318
	431

	Age (y), median (IQR)
	
	56 (43, 65)
	55 (44, 68)
	57 (45, 66)

	Sex, n
	
	
	
	

	
	Male
	242
	210
	271

	
	Female
	191
	108
	160

	PLC, n
	
	
	
	

	
	HCC
	55
	58
	121

	
	ICC
	17
	14
	58

	
	cHCC-ICC
	6
	1
	13

	
	Unclassified PLC
	37
	30
	20

	
	Stage Ⅰ
	33
	41
	48

	
	Stage Ⅱ
	20
	22
	67

	
	Stage Ⅲ
	23
	16
	68

	
	Stage Ⅳ
	24
	10
	19

	
	Unknown
	15
	14
	10

	
	Total
	115
	103
	212

	Controls, n
	
	
	
	

	
	BLD
	185
	151
	158

	
	NLPM
	133
	64
	61

	
	Total
	318
	215
	219


Clinical center 1, 2 and 3 stand for Zhongnan Hospital of Wuhan University, the First Affiliated Hospital of Anhui Medical University and Hunan Provincial People’s Hospital, respectively.


Supplementary Table 2. Clinical characteristics of participants with liver disease in each clinical center
	
	
	Clinical center 1
	Clinical center 2
	Clinical center 3

	
	
	PLC
	BLD
	PLC
	BLD
	PLC
	BLD

	Virus infection, n (%)
	
	
	
	
	
	

	
	Hepatitis B virus
	68
	98
	74
	110
	135
	56

	
	Hepatitis C virus
	6
	10
	4
	4
	4
	3

	
	Uninfected
	41
	77
	25
	37
	73
	99

	Child-Pugh class, n (%)
	
	
	
	
	
	

	
	A
	78
	178
	78
	142
	182
	147

	
	B
	32
	7
	24
	9
	28
	11

	
	C
	5
	0
	1
	0
	2
	0

	Cirrhosis, n (%)
	58 (50.4)
	12 (6.5)
	67 (65.0)
	33 (21.8)
	116 (54.7)
	24 (15.2)

	Albumin (g/L), median (IQR)
	36.4 (31.1, 39.7)
	43.0 (41.3, 45.3)
	42.7 (38.7, 45.1)
	46.9 (44.2, 49.0)
	38.5 (33.8, 42.3)
	41.4 (37.7, 44.4)

	Bilirubin (μmol/L), median (IQR)
	18.0 (12.1, 28.1)
	14.5 (10.4, 18.9)
	17.4 (13.5, 22.8)
	15.4 (12.2, 21.5)
	15.5 (10.7, 20.9)
	13.9 (10.2, 19.4)

	AFP (ng/mL), median (IQR)
	33.7 (2.8, 790.0)
	2.5 (2.0, 3.4)
	15.9 (3.4, 439.7)
	2.1 (1.3, 4.3)
	9.9 (3.0, 486.8)
	2.6 (1.8, 4.0)


Clinical center 1, 2 and 3 stand for Zhongnan Hospital of Wuhan University, the First Affiliated Hospital of Anhui Medical University and Hunan Provincial People’s Hospital, respectively.




Supplementary Table 3. Number of participants in the control group with different types of disease
	
	
	Clinical center 1
	Clinical center 2
	Clinical center 3
	Total

	BLD, n
	
	
	
	
	

	
	Chronic liver disease
	123
	120
	78
	321

	
	Benign occupation of liver
	62
	31
	80
	173

	NLPM, n
	
	
	
	
	

	
	Esophageal cancer
	25
	0
	0
	25

	
	Gastric cancer
	13
	17
	0
	30

	
	Pancreatic cancer
	5
	4
	7
	16

	
	Colorectal cancer
	12
	16
	8
	36

	
	Biliary tract cancer (other than ICC)
	5
	6
	18
	29

	
	Lung cancer
	6
	0
	24
	30

	
	Breast cancer
	22
	0
	1
	23

	
	Thyroid cancer
	23
	0
	0
	23

	
	Urothelium carcinoma
	0
	2
	0
	2

	
	Prostatic cancer
	0
	8
	0
	8

	
	Renal malignancies
	0
	7
	0
	7

	
	Cervical cancer
	13
	0
	0
	13

	
	Ovarian cancer
	2
	1
	0
	3

	
	Endometrial cancer
	3
	0
	0
	3

	
	Lymphoma
	1
	1
	0
	2

	
	Others
	3
	2
	3
	8



Clinical center 1, 2 and 3 stand for Zhongnan Hospital of Wuhan University, the First Affiliated Hospital of Anhui Medical University and Hunan Provincial People’s Hospital, respectively.


Supplementary Table 4. Sensitivities and specificities of the PDTM test at each clinical center
	Sensitivity% (95% CI)

	
	Clinical center 1
	Clinical center 2
	Clinical center 3
	Chi-square test, P value

	HCC
	92.7 (81.6-97.6)
	89.7 (78.2-95.7)
	92.6 (86.0-96.3)
	P = 0.813

	ICC
	100 (77.1-100)
	100 (73.2-100)
	89.7 (78.2-95.7)
	P = 0.299

	cHCC-ICC
	83.3 (36.5-99.1)
	100 (5.5-100)
	92.3 (62.1-99.6)
	P = 1.000

	Unclassified PLC
	91.9 (77.0-97.9)
	93.3 (76.5-98.9)
	95.0 (73.1-99.7)
	P = 1.000

	Early-stage PLC
	87.5 (70.1-95.9)
	88.9 (77.8-95.0)
	88.7 (78.5-94.7)
	P = 0.978

	PLC
	93.0 (86.3-96.7)
	92.2 (84.8-96.3)
	92.0 (87.3-95.1)
	P = 0.942

	Specificity% (95% CI)

	
	Clinical center 1
	Clinical center 2
	Clinical center 3
	Chi-square test, P value

	BLD
	97.8 (94.2-99.3)
	99.3 (95.8-100)
	95.6 (90.7-98.0)
	P = 0.097

	NLPM
	90.2 (83.5-94.5)
	76.6 (64.0-85.9)
	83.6 (71.5-91.4)
	P = 0.037

	Controls
	94.7 (91.4-96.8)
	92.6 (88.0-95.5)
	92.2 (87.7-95.3)
	P = 0.466


Clinical center 1, 2 and 3 stand for Zhongnan Hospital of Wuhan University, the First Affiliated Hospital of Anhui Medical University and Hunan Provincial People’s Hospital, respectively.



Supplementary Table 5. Specificities of the PDTM test for benign liver disease patients with different sex, age and clinical features
	
	
	Number
	Negative results
	Specificity% (95% CI)
	Chi-square test, P value

	Sex
	
	
	
	
	

	
	Male
	262
	253
	96.6 (93.3-98.3)
	P = 0.123

	
	Female
	232
	229
	98.7 (96.0-99.7)
	

	Age
	
	
	
	
	

	
	≤ 49
	284
	277
	97.5 (94.8-98.9)
	P = 0.339

	
	50-59
	125
	121
	96.8 (91.5-99.0)
	

	
	60-69
	66
	66
	100 (93.1-100)
	

	
	≥ 70
	19
	18
	94.7 (71.9-99.7)
	

	Virus infection
	
	
	
	
	

	
	HBV/HCV infected
	281
	274
	97.5 (94.8-98.9)
	P = 0.918

	
	Uninfected
	213
	208
	97.7 (94.3-99.1)
	

	Child-Pugh calss
	
	
	
	
	

	
	A
	467
	457
	97.9 (96.0-98.9)
	P = 0.135

	
	B
	27
	25
	92.6 (74.2-98.7)
	

	Cirrhosis
	
	
	
	
	

	
	Yes
	69
	65
	94.2 (85.1-98.1)
	P = 0.072

	
	No
	425
	417
	98.1 (96.2-99.1)
	





Supplementary Table 6. Specificity of the PDTM test in patients with non-liver primary malignancies (NLPM)
	
	N
	Negative results
	Specificity% (95% CI)
	Fisher's exact test, P value

	Liver metastases
	29
	22
	75.9 (56.1-89.0)
	P = 0.160

	Without liver metastases
	229
	198
	86.5 (81.2-90.5)
	






Supplementary Table 7. Consistency of the PDTM test with clinical diagnosis in the detection of primary liver cancer and controls
	
	Clinical diagnosis (n)
	The PDTM test (n)
	Kappa test, kappa value (95% CI)

	
	Positive results
	Negative results
	Positive results
	Negative results
	

	HCC
	234
	752
	265
	721
	0.815 (0.774-0.856)

	ICC
	89
	752
	133
	708
	0.711 (0.640-0.782)

	cHCC-ICC
	20
	752
	68
	704
	0.384 (0.257-0.511)

	Unclassified PLC
	87
	752
	131
	708
	0.707 (0.636-0.778)

	PLC
	430
	752
	447
	735
	0.850 (0.819-0.881)




Supplementary Table 8. Consistency between the PDTM test and Sanger sequencing for methylation detection
	
	Sanger sequencing (n)
	The PDTM test (n)
	Kappa test, kappa value (95% CI)

	
	Methylation-positive (n)
	Methylation-negative (n)
	Methylation-positive (n)
	Methylation-negative (n)
	

	GNB4
	153
	176
	153
	176
	1.000 (0.986-1.000)

	Riplet
	122
	207
	123
	206
	0.993 (0.981-1.000)
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