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File structure
Details are shown first for BOEs, and then for BOPHs, with the data shown sorted by search term (see Tables 1 and 2).  The data shown in the first block are as follows:
	Record 
	Record within our in house data file (available on request).

	Ref ID
	Reference identifier for the study on our in-house Endnote system.

	Search number
	As shown in Tables 1 and 2 of the main paper.

	Location
	Country in which the study was conducted.

	Year
	Year of publication of the source paper.

	Units
	Units of measurement. (?? entered when unit is not determined)

	Matrix
	e.g. blood, urine, etc.

	Data source
	Where the data can be found in the source paper.

	Sex
	M = male, F = female, B = both

	GeoM
	Whether the data reported were geometric means (Yes) or not (No)

	Studies
	Whether the data come from the PATH or NHANES study or from another source,

	Quantity
	See section 2.10 of the paper for the definition of “GOOD” and “BAD” studies.



The second block relates to the data for cigarette smokers, showing the following:
	Record 
	As above

	Full Definition Cigarettes (Cig)
	A more precise definition of cigarette smokers.

	N(Cig)
	The number of individuals on which the mean was based

	Mean(Cig)
	The mean value of the biomarker

	SD(Cig)
	The standard deviation of the mean

	CIL, CIU(Cig)
	The lower and upper 95% confidence interval of the mean

	RR(Cig)
	The assumed lung cancer relative risk for cigarette smokers



Similar data are shown in the third block for the other product (OP) with which cigarette smokers are compared. The third block also details the actual other product used, “None” being used for non-smokers of any product. The estimated RR for the other product is also shown with its 95% CIs.
The second block also gives the following statistics.
	LBMn[(OP)/Cig)](X)
	The logarithm of the ratio of the means (used as the X variable in the regression model)

	Wgt Inv Var
	The inverse variance weight
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     Run by John Fry on 11-JUN-2024
Table 1
1: Biomarker of Exposure: N-Acetyl-S-(2-carbamoylethyl)-L-cysteine (AAMA)
_____________________________________________________________________________________________________________

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	274
	ANIC2022
	1
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	302
	GONIEW2018
	1
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	329
	GONIEW2018
	1
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	358
	PEREZ2021A
	1
	USA
	2021
	ng/mg creatinine
	Urine
	Table 3
	F
	Yes
	PATH
	GOOD

	362
	PEREZ2021A
	1
	USA
	2021
	ng/mg creatinine
	Urine
	Table 3
	F
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	274
	Exclusive cigarette smokers
	1479
	136.500
	-
	130.100
	143.300
	13.86
	-0.86
	130.74

	302
	Exclusive cigarette smokers
	2303
	136.400
	-
	129.300
	143.800
	13.86
	-0.89
	337.53

	329
	Exclusive cigarette smokers
	2303
	136.400
	-
	129.300
	143.800
	13.86
	-1.06
	737.95

	358
	Exclusive cigarette smokers
	961
	135.100
	-
	122.900
	148.400
	13.86
	-0.83
	137.69

	362
	Exclusive cigarette smokers
	961
	135.100
	-
	122.900
	148.400
	13.86
	-1.10
	278.55

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	274
	Exclusive ENDS user
	28
	57.5000
	-
	48.50
	68.30
	
	E-cigarettes
	1.21 (0.75 - 1.97)

	302
	Exclusive e-cigarettes
	215
	56.0500
	-
	51.07
	61.50
	
	E-cigarettes
	1.13 (0.69 - 1.87)

	329
	Never tobacco
	1563
	47.2800
	-
	45.03
	49.65
	1.00
	None
	0.70 (0.39 - 1.27)

	358
	Exclusive e-cigarettes
	109
	58.8000
	-
	51.20
	67.60
	
	E-cigarettes
	1.33 (0.83 - 2.12)

	362
	Never used tobacco
	787
	44.9000
	-
	41.80
	48.10
	1.00
	None
	0.62 (0.34 - 1.16)




2: Biomarker of Exposure: N-Acetyl-S-(2-carbamoyl-2-hydroxyethyl)-L-cysteine (GAMA)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	275
	ANIC2022
	1
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	303
	GONIEW2018
	1
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	330
	GONIEW2018
	1
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	275
	Exclusive cigarette smokers
	1479
	18.000
	-
	17.100
	19.000
	13.86
	-0.79
	82.17

	303
	Exclusive cigarette smokers
	2174
	17.330
	-
	16.490
	18.210
	13.86
	-0.56
	371.05

	330
	Exclusive cigarette smokers
	2174
	17.330
	-
	16.490
	18.210
	13.86
	-0.65
	778.78

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	275
	Exclusive ENDS user
	28
	8.2000
	-
	6.60
	10.20
	
	E-cigarettes
	0.96 (0.73 - 1.26)

	303
	Exclusive e-cigarettes
	203
	9.9240
	-
	9.08
	10.85
	
	E-cigarettes
	2.08 (1.71 - 2.53)

	330
	Never tobacco
	1499
	9.0220
	-
	8.58
	9.48
	1.00
	None
	1.50 (1.20 - 1.89)




3: Biomarker of Exposure: N-Acetyl-S-(1-Cyano-2-hydroxyethyl)-L-Cysteine (CYHA)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	276
	ANIC2022
	2
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD



Table 1
1: Biomarker of Exposure: N-Acetyl-S-(2-carbamoylethyl)-L-cysteine (AAMA)
_____________________________________________________________________________________________________________

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	274
	ANIC2022
	1
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	302
	GONIEW2018
	1
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	329
	GONIEW2018
	1
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	358
	PEREZ2021A
	1
	USA
	2021
	ng/mg creatinine
	Urine
	Table 3
	F
	Yes
	PATH
	GOOD

	362
	PEREZ2021A
	1
	USA
	2021
	ng/mg creatinine
	Urine
	Table 3
	F
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	274
	Exclusive cigarette smokers
	1479
	136.500
	-
	130.100
	143.300
	13.86
	-0.86
	130.74

	302
	Exclusive cigarette smokers
	2303
	136.400
	-
	129.300
	143.800
	13.86
	-0.89
	337.53

	329
	Exclusive cigarette smokers
	2303
	136.400
	-
	129.300
	143.800
	13.86
	-1.06
	737.95

	358
	Exclusive cigarette smokers
	961
	135.100
	-
	122.900
	148.400
	13.86
	-0.83
	137.69

	362
	Exclusive cigarette smokers
	961
	135.100
	-
	122.900
	148.400
	13.86
	-1.10
	278.55

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	274
	Exclusive ENDS user
	28
	57.5000
	-
	48.50
	68.30
	
	E-cigarettes
	1.21 (0.75 - 1.97)

	302
	Exclusive e-cigarettes
	215
	56.0500
	-
	51.07
	61.50
	
	E-cigarettes
	1.13 (0.69 - 1.87)

	329
	Never tobacco
	1563
	47.2800
	-
	45.03
	49.65
	1.00
	None
	0.70 (0.39 - 1.27)

	358
	Exclusive e-cigarettes
	109
	58.8000
	-
	51.20
	67.60
	
	E-cigarettes
	1.33 (0.83 - 2.12)

	362
	Never used tobacco
	787
	44.9000
	-
	41.80
	48.10
	1.00
	None
	0.62 (0.34 - 1.16)




2: Biomarker of Exposure: N-Acetyl-S-(2-carbamoyl-2-hydroxyethyl)-L-cysteine (GAMA)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	275
	ANIC2022
	1
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	303
	GONIEW2018
	1
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	330
	GONIEW2018
	1
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	275
	Exclusive cigarette smokers
	1479
	18.000
	-
	17.100
	19.000
	13.86
	-0.79
	82.17

	303
	Exclusive cigarette smokers
	2174
	17.330
	-
	16.490
	18.210
	13.86
	-0.56
	371.05

	330
	Exclusive cigarette smokers
	2174
	17.330
	-
	16.490
	18.210
	13.86
	-0.65
	778.78

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	275
	Exclusive ENDS user
	28
	8.2000
	-
	6.60
	10.20
	
	E-cigarettes
	0.96 (0.73 - 1.26)

	303
	Exclusive e-cigarettes
	203
	9.9240
	-
	9.08
	10.85
	
	E-cigarettes
	2.08 (1.71 - 2.53)

	330
	Never tobacco
	1499
	9.0220
	-
	8.58
	9.48
	1.00
	None
	1.50 (1.20 - 1.89)




3: Biomarker of Exposure: N-Acetyl-S-(1-Cyano-2-hydroxyethyl)-L-Cysteine (CYHA)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	276
	ANIC2022
	2
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD



Table 1
3: Biomarker of Exposure: N-Acetyl-S-(1-Cyano-2-hydroxyethyl)-L-Cysteine (CYHA)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	
	
	

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	304
	GONIEW2018
	2
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	331
	GONIEW2018
	2
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	276
	Exclusive cigarette smokers
	1479
	24.000
	-
	21.800
	26.400
	13.86
	-2.26
	42.08

	304
	Exclusive cigarette smokers
	2321
	21.800
	-
	20.050
	23.690
	13.86
	-2.19
	146.04

	331
	Exclusive cigarette smokers
	2321
	21.800
	-
	20.050
	23.690
	13.86
	-2.46
	374.33

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	276
	Exclusive ENDS user
	28
	2.5000
	-
	1.90
	3.40
	
	E-cigarettes
	1.61 (0.90 - 2.86)

	304
	Exclusive e-cigarettes
	216
	2.4310
	-
	2.11
	2.79
	
	E-cigarettes
	1.71 (0.98 - 3.00)

	331
	Never tobacco
	1571
	1.8700
	-
	1.77
	1.98
	1.00
	None
	1.34 (0.71 - 2.50)




4: Biomarker of Exposure: N-Acetyl-S-(2-cyanoethyl)-L-cysteine (CYMA)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	273
	ANDERS2022
	2
	USA
	2022
	ng/ml
	Urine
	Table 3
	B
	No
	OTHER
	BAD

	277
	ANIC2022
	2
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	305
	GONIEW2018
	2
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	332
	GONIEW2018
	2
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	359
	PEREZ2021A
	2
	USA
	2021
	ng/mg creatinine
	Urine
	Table 3
	F
	Yes
	PATH
	GOOD

	363
	PEREZ2021A
	2
	USA
	2021
	ng/mg creatinine
	Urine
	Table 3
	F
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	273
	Current 2+cpd, no vape
	112
	187.000
	204.40
	-
	-
	13.86
	-3.82
	4.18

	277
	Exclusive cigarette smokers
	1479
	131.700
	-
	121.100
	143.200
	13.86
	-2.73
	12.18

	305
	Exclusive cigarette smokers
	2321
	123.900
	-
	109.900
	139.700
	13.86
	-3.44
	41.77

	332
	Exclusive cigarette smokers
	2321
	123.900
	-
	109.900
	139.700
	13.86
	-4.55
	203.06

	359
	Exclusive cigarette smokers
	961
	97.100
	-
	76.300
	123.700
	13.86
	-3.24
	25.79

	363
	Exclusive cigarette smokers
	961
	97.100
	-
	76.300
	123.700
	13.86
	-4.39
	57.90

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	273
	Exclusive e-cigarettes
	35
	4.1000
	11.60
	-
	-
	
	E-cigarettes
	1.99 (1.83 - 2.16)

	277
	Exclusive ENDS user
	28
	8.6000
	-
	4.90
	14.90
	
	E-cigarettes
	3.12 (2.61 - 3.73)

	305
	Exclusive e-cigarettes
	216
	3.9590
	-
	3.00
	5.22
	
	E-cigarettes
	2.11 (1.68 - 2.64)

	332
	Never tobacco
	1571
	1.3150
	-
	1.23
	1.41
	1.00
	None
	1.15 (0.86 - 1.56)

	359
	Exclusive e-cigarettes
	109
	3.8000
	-
	2.80
	5.10
	
	E-cigarettes
	2.36 (1.90 - 2.92)

	363
	Never used tobacco
	787
	1.2000
	-
	1.10
	1.30
	1.00
	None
	1.25 (0.94 - 1.67)





Table 1
5: Biomarker of Exposure: N-Acetyl-S-(2-hydroxyethyl)-L-cysteine (HEMA)
_____________________________________________________________________________________________________________

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	257
	SCHERE2023
	2
	Germany
	2023
	µg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	258
	SCHERE2023
	2
	Germany
	2023
	µg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	278
	ANIC2022
	2
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	306
	GONIEW2018
	2
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	333
	GONIEW2018
	2
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	257
	Exclusive cigarette smokers
	10
	5.510
	4.52
	-
	-
	13.86
	-1.60
	11.63

	258
	Exclusive cigarette smokers
	10
	5.510
	4.52
	-
	-
	13.86
	-1.19
	10.38

	278
	Exclusive cigarette smokers
	1479
	2.900
	-
	2.700
	3.200
	13.86
	-1.17
	73.20

	306
	Exclusive cigarette smokers
	1988
	2.744
	-
	2.545
	2.958
	13.86
	-0.94
	172.72

	333
	Exclusive cigarette smokers
	1988
	2.744
	-
	2.545
	2.958
	13.86
	-1.06
	381.47

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	257
	Exclusive users
	10
	1.1100
	0.48
	-
	-
	
	E-cigarettes
	0.45 (0.26 - 0.76)

	258
	Exclusive users
	10
	1.6700
	0.90
	-
	-
	
	HTPs
	1.07 (0.73 - 1.59)

	278
	Exclusive ENDS user
	28
	0.9000
	-
	0.70
	1.10
	
	E-cigarettes
	1.13 (0.77 - 1.66)

	306
	Exclusive e-cigarettes
	183
	1.0760
	-
	0.95
	1.22
	
	E-cigarettes
	1.86 (1.37 - 2.54)

	333
	Never tobacco
	1426
	0.9550
	-
	0.89
	1.02
	1.00
	None
	1.44 (1.02 - 2.04)




6: Biomarker of Exposure: 3-aminobiphenyl (3-ABP)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	366
	SCHERE2022A
	3
	Germany
	2022
	ng/24h
	Urine
	Table 1
	B
	No
	OTHER
	GOOD

	369
	SCHERE2022A
	3
	Germany
	2022
	ng/24h
	Urine
	Table 1
	B
	No
	OTHER
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	366
	Exclusive cigarette smokers
	10
	6.600
	3.60
	-
	-
	13.86
	-2.80
	18.26

	369
	Exclusive cigarette smokers
	10
	6.600
	3.60
	-
	-
	13.86
	-2.11
	22.82

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	366
	Exclusive e-cigarettes
	10
	0.4000
	0.20
	-
	-
	
	E-cigarettes
	7.03 (1.06 - 46.75)

	369
	Exclusive HTPs
	10
	0.8000
	0.30
	-
	-
	
	HTPs
	8.31 (2.00 - 34.61)




7: Biomarker of Exposure: Anabasine (Anabasine)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	199
	SCHERE2022B
	4
	Germany
	2022
	µg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	200
	SCHERE2022B
	4
	Germany
	2022
	µg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	271
	ANDERS2022
	4
	USA
	2022
	ng/ml
	Urine
	Table 3
	B
	No
	OTHER
	BAD

	279
	ANIC2022
	4
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD



Table 1
7: Biomarker of Exposure: Anabasine (Anabasine)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	
	
	

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	307
	GONIEW2018
	4
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	334
	GONIEW2018
	4
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	199
	Exclusive cigarette smokers
	10
	14.600
	9.76
	-
	-
	13.86
	-2.18
	1.13

	200
	Exclusive cigarette smokers
	10
	14.600
	9.76
	-
	-
	13.86
	-1.76
	10.98

	271
	Current 2+cpd, no vape
	112
	10.500
	14.70
	-
	-
	13.86
	-1.07
	4.28

	279
	Exclusive cigarette smokers
	1479
	8.400
	-
	7.600
	9.200
	13.86
	-2.35
	6.28

	307
	Exclusive cigarette smokers
	2301
	7.799
	-
	7.221
	8.423
	13.86
	-1.92
	49.61

	334
	Exclusive cigarette smokers
	2301
	7.799
	-
	7.221
	8.423
	13.86
	-2.56
	11.40

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	199
	Exclusive users
	10
	1.6500
	4.79
	-
	-
	
	E-cigarettes
	5.87 (1.65 - 20.92)

	200
	Exclusive users
	10
	2.5100
	1.71
	-
	-
	
	HTPs
	6.93 (2.48 - 19.32)

	271
	Exclusive e-cigarettes
	35
	3.6000
	9.90
	-
	-
	
	E-cigarettes
	9.09 (4.87 - 16.96)

	279
	Exclusive ENDS user
	28
	0.8000
	-
	0.40
	1.70
	
	E-cigarettes
	5.49 (1.39 - 21.60)

	307
	Exclusive e-cigarettes
	179
	1.1440
	-
	0.88
	1.49
	
	E-cigarettes
	6.51 (2.13 - 19.91)

	334
	Never tobacco
	88
	0.6050
	-
	0.35
	1.05
	1.00
	None
	5.06 (1.14 - 22.46)




8: Biomarker of Exposure: N’-nitrosoanabasine (NAB)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	203
	SCHERE2022B
	4
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	204
	SCHERE2022B
	4
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	280
	ANIC2022
	4
	USA
	2022
	ng/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	308
	GONIEW2018
	4
	USA
	2018
	pg/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	335
	GONIEW2018
	4
	USA
	2018
	pg/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	372
	XIA2021
	4
	USA
	2021
	ng/g creatinine
	Urine
	Table 2
	B
	Yes
	PATH
	GOOD

	375
	XIA2021
	4
	USA
	2021
	ng/g creatinine
	Urine
	Table 2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	203
	Exclusive cigarette smokers
	10
	30.100
	17.50
	-
	-
	13.86
	-3.10
	19.70

	204
	Exclusive cigarette smokers
	10
	30.100
	17.50
	-
	-
	13.86
	-2.05
	16.38

	280
	Exclusive cigarette smokers
	1479
	15.800
	-
	14.100
	17.600
	13.86
	-2.58
	15.98

	308
	Exclusive cigarette smokers
	2402
	15.670
	-
	14.120
	17.390
	13.86
	-2.40
	146.53

	335
	Exclusive cigarette smokers
	2402
	15.670
	-
	14.120
	17.390
	13.86
	-2.69
	261.39

	372
	Everyday exclusive cigs
	2030
	21.300
	-
	19.400
	23.200
	13.86
	-2.53
	131.44

	375
	Everyday exclusive cigs
	2030
	21.300
	-
	19.400
	23.200
	13.86
	-2.96
	383.74

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	203
	Exclusive users
	10
	1.3600
	0.56
	-
	-
	
	E-cigarettes
	1.03 (0.43 - 2.50)

	204
	Exclusive users
	10
	3.8900
	2.03
	-
	-
	
	HTPs
	2.49 (1.39 - 4.47)



Table 1
8: Biomarker of Exposure: N’-nitrosoanabasine (NAB)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	280
	Exclusive ENDS user
	28
	1.2000
	-
	0.70
	1.90
	
	E-cigarettes
	1.60 (0.77 - 3.33)

	308
	Exclusive e-cigarettes
	247
	1.4220
	-
	1.26
	1.61
	
	E-cigarettes
	1.85 (0.94 - 3.67)

	335
	Never tobacco
	1655
	1.0670
	-
	1.00
	1.14
	1.00
	None
	1.46 (0.68 - 3.13)

	372
	Exclusive everyday e-cigs
	152
	1.7000
	-
	1.40
	1.90
	
	E-cigarettes
	1.67 (0.81 - 3.42)

	375
	Never any product
	1565
	1.1000
	-
	1.00
	1.10
	1.00
	None
	1.16 (0.50 - 2.69)




9: Biomarker of Exposure: Anatabine (Anatabine)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	207
	SCHERE2022B
	5
	Germany
	2022
	µg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	208
	SCHERE2022B
	5
	Germany
	2022
	µg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	272
	ANDERS2022
	5
	USA
	2022
	ng/ml
	Urine
	Table 3
	B
	No
	OTHER
	BAD

	281
	ANIC2022
	5
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	309
	GONIEW2018
	5
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	336
	GONIEW2018
	5
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	207
	Exclusive cigarette smokers
	10
	19.500
	14.00
	-
	-
	13.86
	-2.88
	1.24

	208
	Exclusive cigarette smokers
	10
	19.500
	14.00
	-
	-
	13.86
	-1.79
	0.07

	272
	Current 2+cpd, no vape
	112
	12.100
	17.30
	-
	-
	13.86
	-1.85
	4.31

	281
	Exclusive cigarette smokers
	1479
	14.500
	-
	13.000
	16.300
	13.86
	-3.03
	5.62

	309
	Exclusive cigarette smokers
	2298
	13.020
	-
	11.920
	14.220
	13.86
	-2.69
	39.45

	336
	Exclusive cigarette smokers
	2298
	13.020
	-
	11.920
	14.220
	13.86
	-3.05
	6.84

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	207
	Exclusive users
	10
	1.0900
	3.00
	-
	-
	
	E-cigarettes
	7.99 (1.39 - 46.05)

	208
	Exclusive users
	10
	3.2400
	39.60
	-
	-
	
	HTPs
	9.84 (3.31 - 29.26)

	272
	Exclusive e-cigarettes
	35
	1.9000
	5.20
	-
	-
	
	E-cigarettes
	9.73 (3.16 - 29.96)

	281
	Exclusive ENDS user
	28
	0.7000
	-
	0.40
	1.60
	
	E-cigarettes
	7.77 (1.23 - 48.95)

	309
	Exclusive e-cigarettes
	179
	0.8860
	-
	0.66
	1.19
	
	E-cigarettes
	8.30 (1.62 - 42.43)

	336
	Never tobacco
	88
	0.6150
	-
	0.31
	1.23
	1.00
	None
	7.74 (1.21 - 49.40)




10: Biomarker of Exposure: N’-nitrosoanatabine (NAT)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	213
	SCHERE2022B
	5
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	214
	SCHERE2022B
	5
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	282
	ANIC2022
	5
	USA
	2022
	ng/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	310
	GONIEW2018
	5
	USA
	2018
	pg/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	337
	GONIEW2018
	5
	USA
	2018
	pg/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	373
	XIA2021
	5
	USA
	2021
	ng/g creatinine
	Urine
	Table 2
	B
	Yes
	PATH
	GOOD



Table 1
10: Biomarker of Exposure: N’-nitrosoanatabine (NAT)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	
	
	

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	376
	XIA2021
	5
	USA
	2021
	ng/g creatinine
	Urine
	Table 2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	213
	Exclusive cigarette smokers
	10
	173.000
	103.00
	-
	-
	13.86
	-5.75
	19.44

	214
	Exclusive cigarette smokers
	10
	173.000
	103.00
	-
	-
	13.86
	-2.25
	13.22

	282
	Exclusive cigarette smokers
	1479
	104.900
	-
	93.400
	117.700
	13.86
	-3.52
	14.98

	310
	Exclusive cigarette smokers
	2383
	96.060
	-
	85.660
	107.700
	13.86
	-3.20
	118.46

	337
	Exclusive cigarette smokers
	2383
	96.060
	-
	85.660
	107.700
	13.86
	-3.49
	222.54

	373
	Everyday exclusive cigs
	2015
	141.000
	-
	128.400
	153.600
	13.86
	-3.44
	134.76

	376
	Everyday exclusive cigs
	2015
	141.000
	-
	128.400
	153.600
	13.86
	-3.88
	301.89

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	213
	Exclusive users
	10
	0.5500
	0.22
	-
	-
	
	E-cigarettes
	0.41 (0.10 - 1.72)

	214
	Exclusive users
	10
	18.3000
	11.60
	-
	-
	
	HTPs
	3.49 (1.98 - 6.13)

	282
	Exclusive ENDS user
	28
	3.1000
	-
	1.90
	5.10
	
	E-cigarettes
	1.59 (0.66 - 3.86)

	310
	Exclusive e-cigarettes
	246
	3.9090
	-
	3.40
	4.49
	
	E-cigarettes
	1.94 (0.87 - 4.33)

	337
	Never tobacco
	1648
	2.9210
	-
	2.74
	3.11
	1.00
	None
	1.62 (0.67 - 3.90)

	373
	Exclusive everyday e-cigs
	152
	4.5000
	-
	3.80
	5.10
	
	E-cigarettes
	1.67 (0.70 - 3.97)

	376
	Never any product
	1558
	2.9000
	-
	2.70
	3.10
	1.00
	None
	1.28 (0.48 - 3.38)




11: Biomarker of Exposure: N-Acetyl-S-(phenyl)-L-cysteine (PMAC)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	261
	SCHERE2023
	6
	Germany
	2023
	µg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	262
	SCHERE2023
	6
	Germany
	2023
	µg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	283
	ANIC2022
	6
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	311
	GONIEW2018
	6
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	338
	GONIEW2018
	6
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	261
	Exclusive cigarette smokers
	10
	3.650
	2.91
	-
	-
	13.86
	-3.60
	11.29

	262
	Exclusive cigarette smokers
	10
	3.650
	2.91
	-
	-
	13.86
	-2.90
	7.84

	283
	Exclusive cigarette smokers
	1479
	1.000
	-
	0.900
	1.000
	13.86
	-0.22
	64.54

	311
	Exclusive cigarette smokers
	2321
	1.090
	-
	1.035
	1.147
	13.86
	-0.08
	256.49

	338
	Exclusive cigarette smokers
	2321
	1.090
	-
	1.035
	1.147
	13.86
	-0.05
	502.61

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	261
	Exclusive users
	10
	0.1000
	0.05
	-
	-
	
	E-cigarettes
	0.25 (0.00 - 64328.70)

	262
	Exclusive users
	10
	0.2000
	0.16
	-
	-
	
	HTPs
	0.54 (0.00 - 12644.42)

	283
	Exclusive ENDS user
	28
	0.8000
	-
	0.60
	1.00
	
	E-cigarettes
	10.81 (4.99 - 23.40)

	311
	Exclusive e-cigarettes
	216
	1.0070
	-
	0.90
	1.13
	
	E-cigarettes
	12.69 (9.64 - 16.69)

	338
	Never tobacco
	1571
	1.0380
	-
	0.97
	1.11
	1.00
	None
	13.12 (11.08 - 15.54)



Table 1
11: Biomarker of Exposure: N-Acetyl-S-(phenyl)-L-cysteine (PMAC)
_____________________________________________________________________________________________________________



12: Biomarker of Exposure: N-Acetyl-S-(3,4-dihydroxybutyl)-L-cysteine (DHBMA)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	265
	SCHERE2023
	8
	Germany
	2023
	µg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	266
	SCHERE2023
	8
	Germany
	2023
	µg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	284
	ANIC2022
	8
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	312
	GONIEW2018
	8
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	339
	GONIEW2018
	8
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	265
	Exclusive cigarette smokers
	10
	562.500
	118.30
	-
	-
	13.86
	-0.73
	87.48

	266
	Exclusive cigarette smokers
	10
	562.500
	118.30
	-
	-
	13.86
	-0.28
	123.54

	284
	Exclusive cigarette smokers
	1479
	508.600
	-
	492.000
	525.800
	13.86
	-0.30
	70.38

	312
	Exclusive cigarette smokers
	2066
	499.800
	-
	481.100
	519.100
	13.86
	-0.33
	870.85

	339
	Exclusive cigarette smokers
	2066
	499.800
	-
	481.100
	519.100
	13.86
	-0.33
	1562.24

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	265
	Exclusive users
	10
	271.4000
	71.85
	-
	-
	
	E-cigarettes
	0.13 (0.10 - 0.19)

	266
	Exclusive users
	10
	425.6000
	81.55
	-
	-
	
	HTPs
	2.35 (2.07 - 2.68)

	284
	Exclusive ENDS user
	28
	376.7000
	-
	296.40
	478.80
	
	E-cigarettes
	2.05 (1.79 - 2.36)

	312
	Exclusive e-cigarettes
	189
	360.2000
	-
	340.90
	380.40
	
	E-cigarettes
	1.73 (1.48 - 2.01)

	339
	Never tobacco
	1399
	359.0000
	-
	347.70
	370.60
	1.00
	None
	1.69 (1.45 - 1.97)




13: Biomarker of Exposure: N-Acetyl-S-(4-hydroxy-2-buten-1-yl)-L-cysteine (MHBMA3)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	285
	ANIC2022
	8
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	313
	GONIEW2018
	8
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	340
	GONIEW2018
	8
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	285
	Exclusive cigarette smokers
	1479
	31.800
	-
	29.600
	34.200
	13.86
	-1.83
	48.64

	313
	Exclusive cigarette smokers
	2321
	27.900
	-
	26.040
	29.890
	13.86
	-1.87
	216.98

	340
	Exclusive cigarette smokers
	2321
	27.900
	-
	26.040
	29.890
	13.86
	-1.82
	576.65

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	285
	Exclusive ENDS user
	28
	5.1000
	-
	3.90
	6.80
	
	E-cigarettes
	1.31 (0.94 - 1.84)

	313
	Exclusive e-cigarettes
	216
	4.3080
	-
	3.84
	4.83
	
	E-cigarettes
	1.25 (0.89 - 1.76)

	340
	Never tobacco
	1571
	4.5430
	-
	4.35
	4.75
	1.00
	None
	1.34 (0.96 - 1.87)





Table 1
14: Biomarker of Exposure: 2-thioxothiazolidine-4-carboxylic acid (TTCA)
_____________________________________________________________________________________________________________

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	286
	ANIC2022
	9
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	314
	GONIEW2018
	9
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	341
	GONIEW2018
	9
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	286
	Exclusive cigarette smokers
	1479
	17.000
	-
	15.500
	18.700
	13.86
	0.06
	11.09

	314
	Exclusive cigarette smokers
	2014
	21.910
	-
	20.520
	23.380
	13.86
	-0.12
	94.40

	341
	Exclusive cigarette smokers
	2014
	21.910
	-
	20.520
	23.380
	13.86
	-0.01
	261.44

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	286
	Exclusive ENDS user
	28
	18.0000
	-
	10.10
	32.00
	
	E-cigarettes
	52.99 (9.91 - 283.25)

	314
	Exclusive e-cigarettes
	186
	19.3600
	-
	15.99
	23.43
	
	E-cigarettes
	0.76 (0.02 - 28.63)

	341
	Never tobacco
	1287
	21.6100
	-
	19.51
	23.93
	1.00
	None
	10.03 (6.69 - 15.03)




15: Biomarker of Exposure: N-Acetyl-S-(N-methylcarbamoyl)-L-cysteine (AMCA)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	287
	ANIC2022
	11
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	315
	GONIEW2018
	11
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	342
	GONIEW2018
	11
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	287
	Exclusive cigarette smokers
	1479
	506.400
	-
	479.600
	534.800
	13.86
	-1.17
	45.82

	315
	Exclusive cigarette smokers
	2290
	482.900
	-
	454.000
	513.700
	13.86
	-1.14
	205.76

	342
	Exclusive cigarette smokers
	2290
	482.900
	-
	454.000
	513.700
	13.86
	-1.52
	464.42

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	287
	Exclusive ENDS user
	28
	157.2000
	-
	117.20
	210.80
	
	E-cigarettes
	2.25 (1.62 - 3.12)

	315
	Exclusive e-cigarettes
	216
	153.8000
	-
	136.10
	173.80
	
	E-cigarettes
	2.34 (1.70 - 3.22)

	342
	Never tobacco
	1571
	105.1000
	-
	98.26
	112.30
	1.00
	None
	1.29 (0.84 - 1.98)




16: Biomarker of Exposure: 2-hydroxyfluorene (2-OH-Flu)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	288
	ANIC2022
	12
	USA
	2022
	ng/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	316
	GONIEW2018
	12
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	343
	GONIEW2018
	12
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	288
	Exclusive cigarette smokers
	1479
	1072.300
	-
	1011.600
	1136.600
	13.86
	-1.50
	48.62

	316
	Exclusive cigarette smokers
	2411
	1.007
	-
	0.947
	1.071
	13.86
	-1.62
	241.77



Table 1
16: Biomarker of Exposure: 2-hydroxyfluorene (2-OH-Flu)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	343
	Exclusive cigarette smokers
	2411
	1.007
	-
	0.947
	1.071
	13.86
	-1.80
	547.35

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	288
	Exclusive ENDS user
	28
	240.2000
	-
	180.80
	319.10
	
	E-cigarettes
	1.70 (1.23 - 2.34)

	316
	Exclusive e-cigarettes
	247
	0.1990
	-
	0.18
	0.22
	
	E-cigarettes
	1.42 (1.00 - 2.02)

	343
	Never tobacco
	1655
	0.1670
	-
	0.16
	0.18
	1.00
	None
	1.11 (0.75 - 1.64)




17: Biomarker of Exposure: 2/3/9-hydroxyfluorene (2/3/9-OH-Flu)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	221
	SCHERE2022C
	12
	Germany
	2022
	µg/24 h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	222
	SCHERE2022C
	12
	Germany
	2022
	µg/24 h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	221
	Exclusive cigarette smokers
	10
	2.250
	1.05
	-
	-
	13.86
	-2.85
	12.35

	222
	Exclusive cigarette smokers
	10
	2.250
	1.05
	-
	-
	13.86
	-1.89
	14.81

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	221
	Exclusive users
	10
	0.1300
	0.10
	-
	-
	
	E-cigarettes
	0.53 (0.23 - 1.23)

	222
	Exclusive users
	10
	0.3400
	0.23
	-
	-
	
	HTPs
	1.60 (0.92 - 2.78)




18: Biomarker of Exposure: 3-hydroxyfluorene (3-OH-Flu)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	289
	ANIC2022
	12
	USA
	2022
	ng/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	317
	GONIEW2018
	12
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	344
	GONIEW2018
	12
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	289
	Exclusive cigarette smokers
	1479
	624.300
	-
	587.900
	662.900
	13.86
	-1.63
	21.77

	317
	Exclusive cigarette smokers
	2411
	0.568
	-
	0.530
	0.610
	13.86
	-2.00
	207.85

	344
	Exclusive cigarette smokers
	2411
	0.568
	-
	0.530
	0.610
	13.86
	-2.18
	433.82

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	289
	Exclusive ENDS user
	28
	122.7000
	-
	80.40
	187.20
	
	E-cigarettes
	2.39 (1.95 - 2.93)

	317
	Exclusive e-cigarettes
	247
	0.0770
	-
	0.07
	0.09
	
	E-cigarettes
	1.60 (1.25 - 2.06)

	344
	Never tobacco
	1655
	0.0640
	-
	0.06
	0.07
	1.00
	None
	1.31 (1.00 - 1.72)





Table 1
19: Biomarker of Exposure: N-Acetyl-S-(4-Hydroxy-2-methyl-2-buten-1-yl)-L-Cys (IPMA3)
_____________________________________________________________________________________________________________

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	290
	ANIC2022
	15
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	318
	GONIEW2018
	15
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	345
	GONIEW2018
	15
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	290
	Exclusive cigarette smokers
	1479
	37.800
	-
	34.300
	41.500
	13.86
	-2.08
	16.20

	318
	Exclusive cigarette smokers
	2316
	33.500
	-
	30.690
	36.560
	13.86
	-2.19
	136.95

	345
	Exclusive cigarette smokers
	2316
	33.500
	-
	30.690
	36.560
	13.86
	-2.29
	311.38

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	290
	Exclusive ENDS user
	28
	4.7000
	-
	2.90
	7.60
	
	E-cigarettes
	1.71 (1.26 - 2.31)

	318
	Exclusive e-cigarettes
	215
	3.7470
	-
	3.25
	4.32
	
	E-cigarettes
	1.53 (1.11 - 2.11)

	345
	Never tobacco
	1555
	3.3780
	-
	3.16
	3.62
	1.00
	None
	1.38 (0.99 - 1.93)




20: Biomarker of Exposure: 3-hydroxypropylmercapturic acid (3-HPMA)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	356
	OLIVER2020
	16
	USA
	2020
	µg/g creatinine
	Urine
	Table 2
	B
	Yes
	OTHER
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	356
	Exclusive cigarette smokers
	54
	1878.200
	1728.30
	-
	-
	13.86
	-0.76
	43.47

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	356
	Exclusive e-cigarettes
	124
	876.8000
	835.50
	-
	-
	
	E-cigarettes
	5.14 (4.34 - 6.08)




21: Biomarker of Exposure: Monohydroxybutenylmercapturic acid (MHBMA)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	269
	SCHERE2023
	16
	Germany
	2023
	µg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	270
	SCHERE2023
	16
	Germany
	2023
	µg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	269
	Exclusive cigarette smokers
	10
	2.980
	2.10
	-
	-
	13.86
	-1.85
	12.46

	270
	Exclusive cigarette smokers
	10
	2.980
	2.10
	-
	-
	13.86
	-1.62
	16.66

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	269
	Exclusive users
	10
	0.4700
	0.26
	-
	-
	
	E-cigarettes
	1.00 (0.75 - 1.32)

	270
	Exclusive users
	10
	0.5900
	0.19
	-
	-
	
	HTPs
	1.38 (1.07 - 1.76)





Table 1
22: Biomarker of Exposure: 1-naphthol or 1-hydroxynaphthalene (1-OH-Nap) (1-naphthol)
_____________________________________________________________________________________________________________

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	225
	SCHERE2022C
	17
	Germany
	2022
	µg/24 h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	226
	SCHERE2022C
	17
	Germany
	2022
	µg/24 h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	291
	ANIC2022
	17
	USA
	2022
	ng/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	319
	GONIEW2018
	17
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	346
	GONIEW2018
	17
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	225
	Exclusive cigarette smokers
	10
	10.800
	4.59
	-
	-
	13.86
	-3.89
	31.96

	226
	Exclusive cigarette smokers
	10
	10.800
	4.59
	-
	-
	13.86
	-3.30
	14.91

	291
	Exclusive cigarette smokers
	1479
	12.000
	-
	11.000
	13.000
	13.86
	-1.42
	5.39

	319
	Exclusive cigarette smokers
	2411
	11.110
	-
	10.180
	12.120
	13.86
	-1.97
	57.36

	346
	Exclusive cigarette smokers
	2411
	11.110
	-
	10.180
	12.120
	13.86
	-2.07
	247.50

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	225
	Exclusive users
	10
	0.2200
	0.08
	-
	-
	
	E-cigarettes
	0.16 (0.04 - 0.67)

	226
	Exclusive users
	10
	0.4000
	0.28
	-
	-
	
	HTPs
	0.31 (0.09 - 1.07)

	291
	Exclusive ENDS user
	28
	2.9000
	-
	1.30
	6.40
	
	E-cigarettes
	2.70 (1.59 - 4.60)

	319
	Exclusive e-cigarettes
	247
	1.5500
	-
	1.22
	1.98
	
	E-cigarettes
	1.43 (0.69 - 3.00)

	346
	Never tobacco
	1649
	1.3992
	-
	1.28
	1.53
	1.00
	None
	1.27 (0.59 - 2.77)




23: Biomarker of Exposure: 2-aminonaphthalene (2-AN)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	367
	SCHERE2022A
	17
	Germany
	2022
	ng/24h
	Urine
	Table 1
	B
	No
	OTHER
	GOOD

	370
	SCHERE2022A
	17
	Germany
	2022
	ng/24h
	Urine
	Table 1
	B
	No
	OTHER
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	367
	Exclusive cigarette smokers
	10
	25.700
	14.40
	-
	-
	13.86
	-3.25
	10.48

	370
	Exclusive cigarette smokers
	10
	25.700
	14.40
	-
	-
	13.86
	-2.72
	16.83

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	367
	Exclusive e-cigarettes
	10
	1.0000
	0.80
	-
	-
	
	E-cigarettes
	0.56 (0.31 - 0.99)

	370
	Exclusive HTPs
	10
	1.7000
	0.90
	-
	-
	
	HTPs
	0.94 (0.58 - 1.52)




24: Biomarker of Exposure: 2-naphthol or 2-hydroxynaphthalene (2-OH-Nap) (2-naphthol)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	229
	SCHERE2022C
	17
	Germany
	2022
	µg/24 h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	230
	SCHERE2022C
	17
	Germany
	2022
	µg/24 h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	292
	ANIC2022
	17
	USA
	2022
	ng/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	320
	GONIEW2018
	17
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD



Table 1
24: Biomarker of Exposure: 2-naphthol or 2-hydroxynaphthalene (2-OH-Nap) (2-naphthol)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	
	
	

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	347
	GONIEW2018
	17
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	360
	PEREZ2021A
	17
	USA
	2021
	ng/mg creatinine
	Urine
	Table 3
	F
	Yes
	PATH
	GOOD

	364
	PEREZ2021A
	17
	USA
	2021
	ng/mg creatinine
	Urine
	Table 3
	F
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	229
	Exclusive cigarette smokers
	10
	14.300
	5.68
	-
	-
	13.86
	-1.99
	32.29

	230
	Exclusive cigarette smokers
	10
	14.300
	5.68
	-
	-
	13.86
	-1.17
	17.23

	292
	Exclusive cigarette smokers
	1479
	14.900
	-
	14.100
	15.700
	13.86
	-1.27
	95.44

	320
	Exclusive cigarette smokers
	2411
	13.910
	-
	13.210
	14.650
	13.86
	-0.97
	228.62

	347
	Exclusive cigarette smokers
	2411
	13.910
	-
	13.210
	14.650
	13.86
	-1.10
	567.46

	360
	Exclusive cigarette smokers
	961
	14.500
	-
	13.000
	16.000
	13.86
	-0.88
	173.44

	364
	Exclusive cigarette smokers
	961
	14.500
	-
	13.000
	16.000
	13.86
	-0.92
	195.60

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	229
	Exclusive users
	10
	1.9500
	0.76
	-
	-
	
	E-cigarettes
	0.32 (0.18 - 0.57)

	230
	Exclusive users
	10
	4.4300
	2.88
	-
	-
	
	HTPs
	1.51 (1.07 - 2.12)

	292
	Exclusive ENDS user
	28
	4.2000
	-
	3.40
	5.10
	
	E-cigarettes
	1.26 (0.87 - 1.83)

	320
	Exclusive e-cigarettes
	246
	5.2870
	-
	4.69
	5.96
	
	E-cigarettes
	2.22 (1.68 - 2.95)

	347
	Never tobacco
	1652
	4.6311
	-
	4.34
	4.94
	1.00
	None
	1.73 (1.26 - 2.38)

	360
	Exclusive e-cigarettes
	109
	6.0000
	-
	5.40
	6.70
	
	E-cigarettes
	2.61 (2.02 - 3.38)

	364
	Never used tobacco
	787
	5.8000
	-
	5.30
	6.40
	1.00
	None
	2.45 (1.88 - 3.20)




25: Biomarker of Exposure: 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	217
	SCHERE2022B
	20
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	218
	SCHERE2022B
	20
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	293
	ANIC2022
	20
	USA
	2022
	ng/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	301
	CARROL2018
	20
	USA
	2018
	pg/mg creatinine
	Urine
	Table 1
	B
	Yes
	OTHER
	GOOD

	321
	GONIEW2018
	20
	USA
	2018
	pg/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	348
	GONIEW2018
	20
	USA
	2018
	pg/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	357
	OLIVER2020
	20
	USA
	2020
	ng/g creatinine
	Urine
	Table 2
	B
	Yes
	OTHER
	GOOD

	361
	PEREZ2021A
	20
	USA
	2021
	ng/mg creatinine
	Urine
	Table 3
	F
	Yes
	PATH
	GOOD

	365
	PEREZ2021A
	20
	USA
	2021
	ng/mg creatinine
	Urine
	Table 3
	F
	Yes
	PATH
	GOOD

	374
	XIA2021
	20
	USA
	2021
	ng/g creatinine
	Urine
	Table 2
	B
	Yes
	PATH
	GOOD

	377
	XIA2021
	20
	USA
	2021
	ng/g creatinine
	Urine
	Table 2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	217
	Exclusive cigarette smokers
	10
	200.000
	140.00
	-
	-
	13.86
	-3.55
	2.75

	218
	Exclusive cigarette smokers
	10
	200.000
	140.00
	-
	-
	13.86
	-1.82
	8.23

	293
	Exclusive cigarette smokers
	1479
	218.100
	-
	199.200
	238.800
	13.86
	-2.86
	5.57

	301
	Everyday exclusive cigs
	27
	261.360
	-
	182.640
	374.010
	13.86
	-3.76
	15.12



Table 1
25: Biomarker of Exposure: 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	321
	Exclusive cigarette smokers
	2408
	203.500
	-
	181.700
	227.900
	13.86
	-3.73
	51.51

	348
	Exclusive cigarette smokers
	2408
	203.500
	-
	181.700
	227.900
	13.86
	-5.40
	144.40

	357
	Exclusive cigarette smokers
	57
	332.700
	331.60
	-
	-
	13.86
	-0.83
	27.93

	361
	Exclusive cigarette smokers
	961
	0.200
	-
	0.100
	0.200
	13.86
	-3.69
	25.55

	365
	Exclusive cigarette smokers
	961
	0.200
	-
	0.100
	0.200
	13.86
	-5.40
	51.46

	374
	Everyday exclusive cigs
	2037
	300.900
	-
	277.800
	324.000
	13.86
	-3.87
	55.39

	377
	Everyday exclusive cigs
	2037
	300.900
	-
	277.800
	324.000
	13.86
	-5.81
	210.92

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	217
	Exclusive users
	10
	5.7500
	10.20
	-
	-
	
	E-cigarettes
	9.41 (1.74 - 50.77)

	218
	Exclusive users
	10
	32.3000
	27.50
	-
	-
	
	HTPs
	11.36 (4.78 - 27.00)

	293
	Exclusive ENDS user
	28
	12.5000
	-
	5.70
	27.30
	
	E-cigarettes
	10.15 (2.61 - 39.45)

	301
	Exclusive everyday ENDS
	23
	6.1100
	-
	4.20
	8.90
	
	E-cigarettes
	9.20 (1.55 - 54.77)

	321
	Exclusive e-cigarettes
	247
	4.8870
	-
	3.82
	6.26
	
	E-cigarettes
	9.23 (1.57 - 54.23)

	348
	Never tobacco
	1653
	0.9210
	-
	0.82
	1.04
	1.00
	None
	7.69 (0.59 - 99.86)

	357
	Exclusive e-cigarettes
	126
	144.4000
	219.70
	-
	-
	
	E-cigarettes
	12.65 (8.51 - 18.81)

	361
	Exclusive e-cigarettes
	109
	0.0050
	-
	0.00
	0.01
	
	E-cigarettes
	9.27 (1.61 - 53.44)

	365
	Never used tobacco
	787
	0.0009
	-
	0.00
	0.00
	1.00
	None
	7.69 (0.59 - 100.07)

	374
	Exclusive everyday e-cigs
	152
	6.3000
	-
	4.70
	7.90
	
	E-cigarettes
	9.09 (1.45 - 57.02)

	377
	Never any product
	1563
	0.9000
	-
	0.80
	1.00
	1.00
	None
	7.35 (0.47 - 116.20)




26: Biomarker of Exposure: 1-hydroxyphenanthrene (1-OH-Phe)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	233
	SCHERE2022C
	23
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	234
	SCHERE2022C
	23
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	294
	ANIC2022
	23
	USA
	2022
	ng/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	322
	GONIEW2018
	23
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	349
	GONIEW2018
	23
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	233
	Exclusive cigarette smokers
	10
	243.000
	97.00
	-
	-
	13.86
	-1.02
	26.57

	234
	Exclusive cigarette smokers
	10
	243.000
	97.00
	-
	-
	13.86
	-0.65
	21.59

	294
	Exclusive cigarette smokers
	1479
	198.100
	-
	188.300
	208.600
	13.86
	-0.75
	137.36

	322
	Exclusive cigarette smokers
	2411
	0.178
	-
	0.170
	0.186
	13.86
	-0.51
	265.45

	349
	Exclusive cigarette smokers
	2411
	0.178
	-
	0.170
	0.186
	13.86
	-0.52
	816.25

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	233
	Exclusive users
	10
	88.0000
	41.00
	-
	-
	
	E-cigarettes
	0.11 (0.04 - 0.31)

	234
	Exclusive users
	10
	127.0000
	70.00
	-
	-
	
	HTPs
	0.65 (0.34 - 1.23)

	294
	Exclusive ENDS user
	28
	93.3000
	-
	79.00
	110.10
	
	E-cigarettes
	0.39 (0.19 - 0.83)

	322
	Exclusive e-cigarettes
	247
	0.1070
	-
	0.10
	0.12
	
	E-cigarettes
	1.25 (0.76 - 2.07)



Table 1
26: Biomarker of Exposure: 1-hydroxyphenanthrene (1-OH-Phe)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	349
	Never tobacco
	1655
	0.1060
	-
	0.10
	0.11
	1.00
	None
	1.20 (0.72 - 2.00)




27: Biomarker of Exposure: 2-hydroxyphenanthrene (2-OH-Phe)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	237
	SCHERE2022C
	23
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	238
	SCHERE2022C
	23
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	237
	Exclusive cigarette smokers
	10
	127.000
	52.00
	-
	-
	13.86
	-1.16
	32.44

	238
	Exclusive cigarette smokers
	10
	127.000
	52.00
	-
	-
	13.86
	-0.65
	19.35

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	237
	Exclusive users
	10
	40.0000
	15.00
	-
	-
	
	E-cigarettes
	0.07 (0.02 - 0.21)

	238
	Exclusive users
	10
	66.0000
	39.00
	-
	-
	
	HTPs
	0.70 (0.38 - 1.30)




28: Biomarker of Exposure: 2/3-hydroxyphenanthrene (2/3-OH-Phe)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	295
	ANIC2022
	23
	USA
	2022
	ng/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	323
	GONIEW2018
	23
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	350
	GONIEW2018
	23
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	295
	Exclusive cigarette smokers
	1479
	310.400
	-
	294.100
	327.600
	13.86
	-0.85
	115.16

	323
	Exclusive cigarette smokers
	2411
	0.303
	-
	0.289
	0.318
	13.86
	-0.89
	295.56

	350
	Exclusive cigarette smokers
	2411
	0.303
	-
	0.289
	0.318
	13.86
	-0.85
	863.65

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	295
	Exclusive ENDS user
	28
	132.2000
	-
	110.20
	158.50
	
	E-cigarettes
	1.37 (0.89 - 2.11)

	323
	Exclusive e-cigarettes
	247
	0.1250
	-
	0.11
	0.14
	
	E-cigarettes
	1.26 (0.80 - 1.96)

	350
	Never tobacco
	1655
	0.1290
	-
	0.12
	0.14
	1.00
	None
	1.37 (0.89 - 2.11)




29: Biomarker of Exposure: 3-hydroxyphenanthrene (3-OH-Phe)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	241
	SCHERE2022C
	23
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	242
	SCHERE2022C
	23
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD



Table 1
29: Biomarker of Exposure: 3-hydroxyphenanthrene (3-OH-Phe)
_____________________________________________________________________________________________________________

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	241
	Exclusive cigarette smokers
	10
	206.000
	112.00
	-
	-
	13.86
	-1.57
	20.37

	242
	Exclusive cigarette smokers
	10
	206.000
	112.00
	-
	-
	13.86
	-1.02
	16.60

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	241
	Exclusive users
	10
	43.0000
	19.00
	-
	-
	
	E-cigarettes
	0.06 (0.03 - 0.14)

	242
	Exclusive users
	10
	74.0000
	41.00
	-
	-
	
	HTPs
	0.39 (0.22 - 0.68)




30: Biomarker of Exposure: 4-hydroxyphenanthrene (4-OH-Phe)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	245
	SCHERE2022C
	23
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	246
	SCHERE2022C
	23
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	245
	Exclusive cigarette smokers
	10
	48.000
	26.00
	-
	-
	13.86
	-1.31
	19.75

	246
	Exclusive cigarette smokers
	10
	48.000
	26.00
	-
	-
	13.86
	-1.04
	26.32

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	245
	Exclusive users
	10
	13.0000
	6.00
	-
	-
	
	E-cigarettes
	0.18 (0.07 - 0.42)

	246
	Exclusive users
	10
	17.0000
	5.00
	-
	-
	
	HTPs
	0.43 (0.22 - 0.86)




31: Biomarker of Exposure: 9-hydroxyphenanthrene (9-OH-Phe)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	249
	SCHERE2022C
	23
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	250
	SCHERE2022C
	23
	Germany
	2022
	ng/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	249
	Exclusive cigarette smokers
	10
	243.000
	158.00
	-
	-
	13.86
	-2.13
	16.84

	250
	Exclusive cigarette smokers
	10
	243.000
	158.00
	-
	-
	13.86
	-1.73
	19.45

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	249
	Exclusive users
	10
	29.0000
	12.00
	-
	-
	
	E-cigarettes
	0.83 (0.55 - 1.26)

	250
	Exclusive users
	10
	43.0000
	13.00
	-
	-
	
	HTPs
	1.40 (1.00 - 1.97)




32: Biomarker of Exposure: 3-hydroxybenzoapyrene (3-OH-Bap)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	253
	SCHERE2022C
	24
	Germany
	2022
	pg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD

	254
	SCHERE2022C
	24
	Germany
	2022
	pg/24h
	Urine
	Table 2
	B
	No
	OTHER
	GOOD



Table 1
32: Biomarker of Exposure: 3-hydroxybenzoapyrene (3-OH-Bap)
_____________________________________________________________________________________________________________

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	253
	Exclusive cigarette smokers
	10
	147.000
	15.00
	-
	-
	13.86
	-1.99
	23.10

	254
	Exclusive cigarette smokers
	10
	147.000
	15.00
	-
	-
	13.86
	-1.73
	76.78

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	253
	Exclusive users
	10
	20.0000
	13.00
	-
	-
	
	E-cigarettes
	0.47 (0.18 - 1.21)

	254
	Exclusive users
	10
	26.0000
	9.00
	-
	-
	
	HTPs
	0.74 (0.33 - 1.66)




33: Biomarker of Exposure: Mandelic acid (MADA)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	296
	ANIC2022
	25
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	324
	GONIEW2018
	25
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	351
	GONIEW2018
	25
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	296
	Exclusive cigarette smokers
	1479
	306.300
	-
	294.100
	319.000
	13.86
	-0.84
	68.76

	324
	Exclusive cigarette smokers
	2112
	279.300
	-
	268.100
	290.800
	13.86
	-0.70
	170.31

	351
	Exclusive cigarette smokers
	2112
	279.300
	-
	268.100
	290.800
	13.86
	-0.75
	1209.55

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	296
	Exclusive ENDS user
	28
	132.1000
	-
	103.80
	168.20
	
	E-cigarettes
	1.08 (0.59 - 1.98)

	324
	Exclusive e-cigarettes
	198
	138.5000
	-
	119.50
	159.80
	
	E-cigarettes
	1.65 (1.00 - 2.73)

	351
	Never tobacco
	1382
	131.7000
	-
	126.60
	136.90
	1.00
	None
	1.42 (0.83 - 2.43)




34: Biomarker of Exposure: Phenylglyoxylic acid (PGA)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	297
	ANIC2022
	25
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	325
	GONIEW2018
	25
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	352
	GONIEW2018
	25
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	297
	Exclusive cigarette smokers
	1479
	404.500
	-
	387.400
	422.400
	13.86
	-0.62
	80.11

	325
	Exclusive cigarette smokers
	2192
	375.800
	-
	360.300
	391.800
	13.86
	-0.52
	222.19

	352
	Exclusive cigarette smokers
	2192
	375.800
	-
	360.300
	391.800
	13.86
	-0.61
	1330.16

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	297
	Exclusive ENDS user
	28
	216.7000
	-
	173.40
	270.80
	
	E-cigarettes
	1.27 (0.66 - 2.46)

	325
	Exclusive e-cigarettes
	203
	223.7000
	-
	197.40
	253.50
	
	E-cigarettes
	1.90 (1.10 - 3.30)

	352
	Never tobacco
	1468
	203.3000
	-
	196.50
	210.20
	1.00
	None
	1.32 (0.69 - 2.53)



Table 1
34: Biomarker of Exposure: Phenylglyoxylic acid (PGA)
_____________________________________________________________________________________________________________



35: Biomarker of Exposure: N-Acetyl-S-(benzyl)-L-cysteine (BMA)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	298
	ANIC2022
	26
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	326
	GONIEW2018
	26
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	353
	GONIEW2018
	26
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	298
	Exclusive cigarette smokers
	1479
	6.800
	-
	6.300
	7.500
	13.86
	0.03
	27.73

	326
	Exclusive cigarette smokers
	2309
	6.696
	-
	6.238
	7.188
	13.86
	0.04
	161.14

	353
	Exclusive cigarette smokers
	2309
	6.696
	-
	6.238
	7.188
	13.86
	-0.06
	465.36

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	298
	Exclusive ENDS user
	28
	7.0000
	-
	4.80
	10.10
	
	E-cigarettes
	17.45 (6.45 - 47.20)

	326
	Exclusive e-cigarettes
	216
	6.9850
	-
	6.09
	8.02
	
	E-cigarettes
	19.39 (4.54 - 82.71)

	353
	Never tobacco
	1571
	6.3140
	-
	5.97
	6.68
	1.00
	None
	8.69 (1.16 - 65.32)




36: Biomarker of Exposure: Ortho-toluidine (o-Tol)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	368
	SCHERE2022A
	26
	Germany
	2022
	ng/24h
	Urine
	Table 1
	B
	No
	OTHER
	GOOD

	371
	SCHERE2022A
	26
	Germany
	2022
	ng/24h
	Urine
	Table 1
	B
	No
	OTHER
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	368
	Exclusive cigarette smokers
	10
	150.200
	61.90
	-
	-
	13.86
	-1.23
	28.62

	371
	Exclusive cigarette smokers
	10
	150.200
	61.90
	-
	-
	13.86
	-0.56
	25.18

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	368
	Exclusive e-cigarettes
	10
	43.9000
	18.60
	-
	-
	
	E-cigarettes
	1.51 (1.24 - 1.85)

	371
	Exclusive HTPs
	10
	85.8000
	40.90
	-
	-
	
	HTPs
	5.06 (4.62 - 5.54)




37: Biomarker of Exposure: 2-methylhippuric acid (MHA2)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	299
	ANIC2022
	28
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	327
	GONIEW2018
	28
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	354
	GONIEW2018
	28
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	299
	Exclusive cigarette smokers
	1479
	123.900
	-
	116.200
	132.000
	13.86
	-1.05
	26.18

	327
	Exclusive cigarette smokers
	2274
	98.769
	-
	91.780
	106.100
	13.86
	-1.27
	121.53

	354
	Exclusive cigarette smokers
	2274
	98.769
	-
	91.780
	106.100
	13.86
	-1.55
	323.47



Table 1
37: Biomarker of Exposure: 2-methylhippuric acid (MHA2)
_____________________________________________________________________________________________________________

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	299
	Exclusive ENDS user
	28
	43.5000
	-
	29.60
	64.00
	
	E-cigarettes
	2.68 (1.93 - 3.72)

	327
	Exclusive e-cigarettes
	210
	27.7700
	-
	23.60
	32.67
	
	E-cigarettes
	1.89 (1.27 - 2.82)

	354
	Never tobacco
	1507
	20.9900
	-
	19.35
	22.77
	1.00
	None
	1.22 (0.75 - 1.98)




38: Biomarker of Exposure: 3-methylhippuric acid + 4-methylhippuric acid (MHA34)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	300
	ANIC2022
	28
	USA
	2022
	µg/g creatinine
	Urine
	Table S1
	B
	Yes
	PATH
	GOOD

	328
	GONIEW2018
	28
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	355
	GONIEW2018
	28
	USA
	2018
	ng/mg creatinine
	Urine
	Table e2
	B
	Yes
	PATH
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	300
	Exclusive cigarette smokers
	1479
	707.000
	-
	657.100
	760.700
	13.86
	-1.14
	28.15

	328
	Exclusive cigarette smokers
	2320
	678.400
	-
	633.600
	726.200
	13.86
	-1.30
	138.35

	355
	Exclusive cigarette smokers
	2320
	678.400
	-
	633.600
	726.200
	13.86
	-1.48
	463.33

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	300
	Exclusive ENDS user
	28
	226.2000
	-
	156.20
	327.70
	
	E-cigarettes
	2.26 (1.63 - 3.13)

	328
	Exclusive e-cigarettes
	216
	185.1000
	-
	159.00
	215.60
	
	E-cigarettes
	1.75 (1.21 - 2.54)

	355
	Never tobacco
	1569
	154.9000
	-
	145.80
	164.50
	1.00
	None
	1.32 (0.87 - 2.01)



Table 2
1: Biomarker of Potential Harm: soluble intercellular adhesion-molecule-1 (sICAM-1)
_____________________________________________________________________________________________________________

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	402
	CHRIST2021
	1
	USA
	2021
	ng/ml
	serum
	Table 4
	B
	Yes
	PATH
	GOOD

	458
	OLIVER2020
	1
	USA
	2020
	ng/ml
	serum
	Table 2
	B
	No
	OTHER
	GOOD

	462
	PEREZ2021A
	1
	USA
	2021
	ng/ml
	serum
	Table 4
	F
	Yes
	PATH
	GOOD

	467
	PEREZ2021A
	1
	USA
	2021
	ng/ml
	serum
	Table 4
	F
	Yes
	PATH
	GOOD

	503
	STOKES2021
	1
	USA
	2021
	??
	??
	Table
	B
	Yes
	PATH
	BAD

	508
	STOKES2021
	1
	USA
	2021
	??
	??
	Table
	B
	Yes
	PATH
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	402
	Daily exclusive cigarettes
	1480
	287.200
	-
	274.600
	300.400
	13.86
	-0.22
	384.46

	458
	Exclusive cigarette smokers
	55
	266.890
	101.40
	-
	-
	13.86
	-0.20
	219.48

	462
	Exclusive cigarette smokers
	536
	254.200
	-
	240.600
	268.600
	13.86
	-0.20
	378.81

	467
	Exclusive cigarette smokers
	536
	254.200
	-
	240.600
	268.600
	13.86
	-0.19
	593.83

	503
	Cigarette smokers
	3261
	268.000
	-
	260.500
	275.300
	13.86
	-0.15
	1096.75

	508
	Cigarette smokers
	3261
	268.000
	-
	260.500
	275.300
	13.86
	-0.24
	2624.90

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	402
	Daily exclusive e-cigs
	97
	231.6000
	-
	211.60
	253.50
	
	E-cigarettes
	1.26 (0.93 - 1.71)

	458
	Exclusive e-cigarettes
	117
	217.9200
	103.60
	-
	-
	
	E-cigarettes
	1.45 (1.09 - 1.93)

	462
	Exclusive e-cigarettes
	74
	208.6000
	-
	191.50
	227.30
	
	E-cigarettes
	1.53 (1.16 - 2.02)

	467
	Never used tobacco
	443
	209.7000
	-
	197.70
	222.40
	1.00
	None
	1.63 (1.24 - 2.13)

	503
	E-cigarette users
	261
	231.0000
	-
	218.90
	243.20
	
	E-cigarettes
	2.65 (2.15 - 3.27)

	508
	No cigs or ecigs
	2191
	211.3000
	-
	205.70
	216.90
	1.00
	None
	0.98 (0.70 - 1.37)




2: Biomarker of Potential Harm: Diastolic blood pressure (DBP)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	410
	FETTER2020
	9
	USA
	2020
	mmHg
	-
	Table 1
	B
	No
	OTHER
	BAD

	412
	FETTER2020
	9
	USA
	2020
	mmHg
	-
	Table 1
	B
	No
	OTHER
	BAD

	429
	LOFFRE2021
	9
	Italy
	2021
	mmHg
	-
	Table 1
	B
	No
	OTHER
	BAD

	433
	LOFFRE2021
	9
	Italy
	2021
	mmHg
	-
	Table 1
	B
	No
	OTHER
	BAD

	438
	MAJEK2023
	9
	Poland
	2023
	mmHg
	-
	Table 2
	B
	No
	OTHER
	BAD

	441
	MAJEK2023
	9
	Poland
	2023
	mmHg
	-
	Table 2
	B
	No
	OTHER
	BAD

	444
	MAJEK2023
	9
	Poland
	2023
	mmHg
	-
	Table 2
	B
	No
	OTHER
	BAD

	473
	PODZOL2020
	9
	Russia
	2020
	mmHg
	-
	Table 1
	B
	No
	OTHER
	BAD

	478
	PODZOL2020
	9
	Russia
	2020
	mmHg
	-
	Table 1
	B
	No
	OTHER
	BAD

	488
	SCHIRO2022
	9
	Italy
	2020
	mmHg
	-
	Tables 2-4
	M
	No
	OTHER
	BAD

	492
	SCHIRO2022
	9
	Italy
	2020
	mmHg
	-
	Tables 2-4
	F
	No
	OTHER
	BAD

	496
	SCHIRO2022
	9
	Italy
	2020
	mmHg
	-
	Tables 2-4
	M
	No
	OTHER
	BAD

	500
	SCHIRO2022
	9
	Italy
	2020
	mmHg
	-
	Tables 2-4
	F
	No
	OTHER
	BAD

	514
	TATTER2023
	9
	USA
	2023
	mmHg
	-
	Table 2
	B
	No
	OTHER
	BAD

	520
	TATTER2023
	9
	USA
	2023
	mmHg
	-
	Table 2
	B
	No
	OTHER
	BAD



Table 2
2: Biomarker of Potential Harm: Diastolic blood pressure (DBP)
_____________________________________________________________________________________________________________

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	410
	Cigarette smokers
	285
	76.000
	10.00
	-
	-
	13.86
	-0.07
	3859.20

	412
	Cigarette smokers
	285
	76.000
	10.00
	-
	-
	13.86
	-0.05
	4405.85

	429
	Chronic cig smokers
	20
	78.000
	-
	70.000
	80.000
	13.86
	-0.03
	468.71

	433
	Chronic cig smokers
	20
	78.000
	-
	70.000
	80.000
	13.86
	-0.04
	512.15

	438
	Cigarette smokers
	40
	80.500
	8.50
	-
	-
	13.86
	-0.08
	1276.36

	441
	Cigarette smokers
	40
	80.500
	8.50
	-
	-
	13.86
	-0.05
	1267.53

	444
	Cigarette smokers
	40
	80.500
	8.50
	-
	-
	13.86
	-0.03
	2082.99

	473
	Cigarette smokers
	51
	74.700
	8.40
	-
	-
	13.86
	-0.02
	1768.88

	478
	Cigarette smokers
	51
	74.700
	8.40
	-
	-
	13.86
	-0.04
	3325.50

	488
	Chronic cig smokers
	10
	79.200
	5.80
	-
	-
	13.86
	-0.07
	603.19

	492
	Chronic cig smokers
	10
	71.000
	9.10
	-
	-
	13.86
	0.05
	381.69

	496
	Chronic cig smokers
	10
	79.200
	5.80
	-
	-
	13.86
	-0.00
	575.89

	500
	Chronic cig smokers
	10
	71.000
	9.10
	-
	-
	13.86
	-0.04
	260.50

	514
	Cigarette smokers
	117
	76.600
	10.70
	-
	-
	13.86
	-0.07
	4262.20

	520
	Cigarette smokers
	117
	76.600
	10.70
	-
	-
	13.86
	-0.08
	3906.35

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	410
	E-cigarette users
	36
	71.0000
	6.00
	-
	-
	
	E-cigarettes
	0.31 (0.00 - 6785.88)

	412
	Nonsmokers
	94
	72.0000
	9.00
	-
	-
	1.00
	None
	0.67 (0.00 - 1900.18)

	429
	Chronic HTP users
	20
	76.0000
	-
	69.00
	80.00
	
	HTPs
	3.24 (0.07 - 147.39)

	433
	Non-smokers (undefined)
	20
	75.0000
	-
	70.00
	80.00
	1.00
	None
	1.55 (0.00 - 492.02)

	438
	E-cigarette users
	40
	74.6000
	10.60
	-
	-
	
	E-cigarettes
	0.20 (0.00 - 14135.40)

	441
	HTP users
	40
	76.3000
	10.90
	-
	-
	
	HTPs
	0.69 (0.00 - 1818.46)

	444
	No cigs, ecigs or HTPs
	40
	78.0000
	7.00
	-
	-
	1.00
	None
	2.37 (0.02 - 244.75)

	473
	E-cigarette users
	22
	73.0000
	6.10
	-
	-
	
	E-cigarettes
	3.82 (0.13 - 112.63)

	478
	Nonsmokers
	197
	71.6000
	7.30
	-
	-
	1.00
	None
	1.29 (0.00 - 656.22)

	488
	Chronic HTP users
	8
	73.9000
	7.00
	-
	-
	
	HTPs
	0.29 (0.00 - 7575.87)

	492
	Chronic HTP users
	12
	74.8000
	8.10
	-
	-
	
	HTPs
	255.98 (0.12 - 543795.18)

	496
	Nonsmokers
	9
	78.9000
	8.20
	-
	-
	1.00
	None
	11.21 (6.42 - 19.58)

	500
	Nonsmokers
	11
	68.2000
	10.60
	-
	-
	1.00
	None
	1.46 (0.00 - 539.61)

	514
	ENDS users
	164
	71.1000
	7.50
	-
	-
	
	E-cigarettes
	0.21 (0.00 - 12212.18)

	520
	No cigs or ecigs
	114
	70.4000
	7.10
	-
	-
	1.00
	None
	0.12 (0.00 - 30051.14)




3: Biomarker of Potential Harm: Systolic blood pressure (SBP)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	409
	FETTER2020
	9
	USA
	2020
	mmHg
	-
	Table 1
	B
	No
	OTHER
	BAD

	411
	FETTER2020
	9
	USA
	2020
	mmHg
	-
	Table 1
	B
	No
	OTHER
	BAD

	430
	LOFFRE2021
	9
	Italy
	2021
	mmHg
	-
	Table 1
	B
	No
	OTHER
	BAD

	434
	LOFFRE2021
	9
	Italy
	2021
	mmHg
	-
	Table 1
	B
	No
	OTHER
	BAD

	437
	MAJEK2023
	9
	Poland
	2023
	mmHg
	-
	Table 2
	B
	No
	OTHER
	BAD



Table 2
3: Biomarker of Potential Harm: Systolic blood pressure (SBP)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	
	
	

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	440
	MAJEK2023
	9
	Poland
	2023
	mmHg
	-
	Table 2
	B
	No
	OTHER
	BAD

	443
	MAJEK2023
	9
	Poland
	2023
	mmHg
	-
	Table 2
	B
	No
	OTHER
	BAD

	472
	PODZOL2020
	9
	Russia
	2020
	mmHg
	-
	Table 1
	B
	No
	OTHER
	BAD

	477
	PODZOL2020
	9
	Russia
	2020
	mmHg
	-
	Table 1
	B
	No
	OTHER
	BAD

	487
	SCHIRO2022
	9
	Italy
	2020
	mmHg
	-
	Tables 2-4
	M
	No
	OTHER
	BAD

	491
	SCHIRO2022
	9
	Italy
	2020
	mmHg
	-
	Tables 2-4
	F
	No
	OTHER
	BAD

	495
	SCHIRO2022
	9
	Italy
	2020
	mmHg
	-
	Tables 2-4
	M
	No
	OTHER
	BAD

	499
	SCHIRO2022
	9
	Italy
	2020
	mmHg
	-
	Tables 2-4
	F
	No
	OTHER
	BAD

	513
	TATTER2023
	9
	USA
	2023
	mmHg
	-
	Table 2
	B
	No
	OTHER
	BAD

	519
	TATTER2023
	9
	USA
	2023
	mmHg
	-
	Table 2
	B
	No
	OTHER
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	409
	Cigarette smokers
	285
	122.000
	13.00
	-
	-
	13.86
	-0.03
	4178.23

	411
	Cigarette smokers
	285
	122.000
	13.00
	-
	-
	13.86
	-0.02
	6755.90

	430
	Chronic cig smokers
	20
	120.000
	-
	110.000
	123.000
	13.86
	-0.06
	761.42

	434
	Chronic cig smokers
	20
	120.000
	-
	110.000
	123.000
	13.86
	0.00
	746.54

	437
	Cigarette smokers
	40
	125.400
	13.00
	-
	-
	13.86
	0.01
	1707.37

	440
	Cigarette smokers
	40
	125.400
	13.00
	-
	-
	13.86
	-0.04
	1727.53

	443
	Cigarette smokers
	40
	125.400
	13.00
	-
	-
	13.86
	-0.02
	2126.48

	472
	Cigarette smokers
	51
	120.000
	13.80
	-
	-
	13.86
	0.01
	832.76

	477
	Cigarette smokers
	51
	120.000
	13.80
	-
	-
	13.86
	-0.04
	2921.79

	487
	Chronic cig smokers
	10
	121.500
	8.80
	-
	-
	13.86
	-0.03
	954.62

	491
	Chronic cig smokers
	10
	115.000
	9.70
	-
	-
	13.86
	-0.03
	736.63

	495
	Chronic cig smokers
	10
	121.500
	8.80
	-
	-
	13.86
	0.07
	294.43

	499
	Chronic cig smokers
	10
	115.000
	9.70
	-
	-
	13.86
	-0.03
	915.27

	513
	Cigarette smokers
	117
	126.400
	16.70
	-
	-
	13.86
	-0.05
	4936.38

	519
	Cigarette smokers
	117
	126.400
	16.70
	-
	-
	13.86
	-0.07
	4258.01

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	409
	E-cigarette users
	36
	118.0000
	10.00
	-
	-
	
	E-cigarettes
	175.98 (21.25 - 1457.49)

	411
	Nonsmokers
	94
	119.0000
	12.00
	-
	-
	1.00
	None
	92.49 (19.07 - 448.53)

	430
	Chronic HTP users
	20
	113.0000
	-
	108.00
	120.00
	
	HTPs
	1354.23 (29.95 - 61241.23)

	434
	Non-smokers (undefined)
	20
	120.0000
	-
	110.00
	123.00
	1.00
	None
	13.86 (13.86 - 13.86)

	437
	E-cigarette users
	40
	126.1000
	14.20
	-
	-
	
	E-cigarettes
	9.07 (6.37 - 12.91)

	440
	HTP users
	40
	120.3000
	13.40
	-
	-
	
	HTPs
	328.41 (23.60 - 4570.21)

	443
	No cigs, ecigs or HTPs
	40
	122.5000
	11.00
	-
	-
	1.00
	None
	82.49 (18.71 - 363.76)

	472
	E-cigarette users
	22
	120.9000
	17.40
	-
	-
	
	E-cigarettes
	7.84 (4.88 - 12.59)

	477
	Nonsmokers
	197
	115.0000
	14.70
	-
	-
	1.00
	None
	355.49 (23.92 - 5284.31)

	487
	Chronic HTP users
	8
	117.5000
	7.60
	-
	-
	
	HTPs
	177.86 (21.29 - 1486.16)



Table 2
3: Biomarker of Potential Harm: Systolic blood pressure (SBP)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	491
	Chronic HTP users
	12
	111.3000
	9.80
	-
	-
	
	HTPs
	167.69 (21.08 - 1334.07)

	495
	Nonsmokers
	9
	130.0000
	20.90
	-
	-
	1.00
	None
	0.08 (0.00 - 5.83)

	499
	Nonsmokers
	11
	111.2000
	7.20
	-
	-
	1.00
	None
	179.58 (21.32 - 1512.50)

	513
	ENDS users
	164
	119.7000
	11.20
	-
	-
	
	E-cigarettes
	880.90 (27.86 - 27855.83)

	519
	No cigs or ecigs
	114
	118.4000
	11.70
	-
	-
	1.00
	None
	2025.19 (32.04 - 127998.04)




4: Biomarker of Potential Harm: Body mass index (BMI)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	400
	CALIRI2020
	10
	USA
	2020
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	GOOD

	401
	CALIRI2020
	10
	USA
	2020
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	GOOD

	427
	HICKMA2022
	10
	USA
	2022
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD

	428
	HICKMA2022
	10
	USA
	2022
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD

	431
	LOFFRE2021
	10
	Italy
	2021
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD

	435
	LOFFRE2021
	10
	Italy
	2021
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD

	474
	PODZOL2020
	10
	Russia
	2020
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD

	479
	PODZOL2020
	10
	Russia
	2020
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD

	489
	SCHIRO2022
	10
	Italy
	2020
	kg/m2
	-
	Tables 2-4
	M
	No
	OTHER
	BAD

	493
	SCHIRO2022
	10
	Italy
	2020
	kg/m2
	-
	Tables 2-4
	F
	No
	OTHER
	BAD

	497
	SCHIRO2022
	10
	Italy
	2020
	kg/m2
	-
	Tables 2-4
	M
	No
	OTHER
	BAD

	501
	SCHIRO2022
	10
	Italy
	2020
	kg/m2
	-
	Tables 2-4
	F
	No
	OTHER
	BAD

	515
	TATTER2023
	10
	USA
	2023
	kg/m2
	-
	Table 2
	B
	No
	OTHER
	BAD

	521
	TATTER2023
	10
	USA
	2023
	kg/m2
	-
	Table 2
	B
	No
	OTHER
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	400
	Exclusive cigarette smokers
	15
	26.600
	5.42
	-
	-
	13.86
	0.05
	154.42

	401
	Exclusive cigarette smokers
	15
	26.600
	5.42
	-
	-
	13.86
	-0.04
	161.25

	427
	Cigarette smokers
	21
	27.300
	5.98
	-
	-
	13.86
	-0.06
	334.62

	428
	Cigarette smokers
	21
	27.300
	5.98
	-
	-
	13.86
	-0.04
	254.95

	431
	Chronic cig smokers
	20
	22.400
	-
	20.400
	25.000
	13.86
	-0.06
	215.22

	435
	Chronic cig smokers
	20
	22.400
	-
	20.400
	25.000
	13.86
	0.06
	301.81

	474
	Cigarette smokers
	51
	23.020
	3.10
	-
	-
	13.86
	0.01
	453.49

	479
	Cigarette smokers
	51
	23.020
	3.10
	-
	-
	13.86
	-0.02
	925.90

	489
	Chronic cig smokers
	10
	24.300
	3.50
	-
	-
	13.86
	-0.02
	328.11

	493
	Chronic cig smokers
	10
	21.600
	2.00
	-
	-
	13.86
	-0.07
	385.80

	497
	Chronic cig smokers
	10
	24.300
	3.50
	-
	-
	13.86
	0.03
	322.73

	501
	Chronic cig smokers
	10
	21.600
	2.00
	-
	-
	13.86
	0.02
	542.89



Table 2
4: Biomarker of Potential Harm: Body mass index (BMI)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	515
	Cigarette smokers
	117
	28.300
	7.50
	-
	-
	13.86
	-0.10
	1110.82

	521
	Cigarette smokers
	117
	28.300
	7.50
	-
	-
	13.86
	-0.13
	1092.48

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	400
	Exclusive e-cigarettes
	15
	27.9000
	6.58
	-
	-
	
	E-cigarettes
	11.00 (1.50 - 80.63)

	401
	Never tobacco
	15
	25.6000
	5.81
	-
	-
	1.00
	None
	16.69 (3.37 - 82.61)

	427
	Exclusive E-cigarette users
	54
	25.6000
	4.99
	-
	-
	
	E-cigarettes
	18.92 (1.29 - 277.06)

	428
	No cigs or ecigs
	28
	26.2000
	5.61
	-
	-
	1.00
	None
	16.91 (3.04 - 94.16)

	431
	Chronic HTP users
	20
	21.2000
	-
	19.70
	23.90
	
	HTPs
	18.09 (1.82 - 180.19)

	435
	Non-smokers (undefined)
	20
	23.8000
	-
	21.80
	24.80
	1.00
	None
	10.33 (0.82 - 129.84)

	474
	E-cigarette users
	22
	23.3000
	4.70
	-
	-
	
	E-cigarettes
	13.07 (7.89 - 21.65)

	479
	Nonsmokers
	197
	22.5000
	8.50
	-
	-
	1.00
	None
	15.48 (5.96 - 40.18)

	489
	Chronic HTP users
	8
	23.8000
	2.10
	-
	-
	
	HTPs
	15.33 (6.44 - 36.51)

	493
	Chronic HTP users
	12
	20.1000
	2.90
	-
	-
	
	HTPs
	19.64 (0.97 - 396.22)

	497
	Nonsmokers
	9
	25.0000
	2.40
	-
	-
	1.00
	None
	12.08 (3.69 - 39.53)

	501
	Nonsmokers
	11
	22.1000
	2.30
	-
	-
	1.00
	None
	12.41 (4.77 - 32.25)

	515
	ENDS users
	164
	25.7000
	5.70
	-
	-
	
	E-cigarettes
	22.10 (0.40 - 1234.66)

	521
	No cigs or ecigs
	114
	24.8000
	4.70
	-
	-
	1.00
	None
	26.26 (0.11 - 6497.79)




5: Biomarker of Potential Harm: Body weight (BWT)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	439
	MAJEK2023
	10
	Poland
	2023
	kg
	-
	Table 1
	B
	No
	OTHER
	BAD

	442
	MAJEK2023
	10
	Poland
	2023
	kg
	-
	Table 1
	B
	No
	OTHER
	BAD

	445
	MAJEK2023
	10
	Poland
	2023
	kg
	-
	Table 1
	B
	No
	OTHER
	BAD

	456
	METZEN2021
	10
	Germany
	2021
	kg
	-
	Table S1
	B
	No
	OTHER
	BAD

	457
	METZEN2021
	10
	Germany
	2021
	kg
	-
	Table S1
	B
	No
	OTHER
	BAD

	482
	RUSSO2018
	10
	Italy
	2018
	kg
	-
	Table 2
	B
	No
	OTHER
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	439
	Cigarette smokers
	40
	71.900
	15.40
	-
	-
	13.86
	0.01
	449.95

	442
	Cigarette smokers
	40
	71.900
	15.40
	-
	-
	13.86
	-0.02
	489.61

	445
	Cigarette smokers
	40
	71.900
	15.40
	-
	-
	13.86
	-0.02
	382.62

	456
	Cigarette smokers
	73
	78.690
	16.85
	-
	-
	13.86
	0.15
	817.67

	457
	Cigarette smokers
	73
	78.690
	16.85
	-
	-
	13.86
	-0.09
	545.44

	482
	Cigarette smokers
	93
	72.900
	11.90
	-
	-
	13.86
	-0.00
	915.07

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	439
	E-cigarette users
	40
	72.8000
	15.10
	-
	-
	
	E-cigarettes
	11.73 (1.82 - 75.68)

	442
	HTP users
	40
	70.8000
	13.40
	-
	-
	
	HTPs
	17.04 (1.69 - 171.72)

	445
	No cigs, ecigs or HTPs
	40
	70.6000
	17.10
	-
	-
	1.00
	None
	17.70 (1.15 - 272.50)

	456
	E-cigarette users
	102
	91.2200
	22.47
	-
	-
	
	E-cigarettes
	1.92 (0.00 - 7919519321.73)



Table 2
5: Biomarker of Potential Harm: Body weight (BWT)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	457
	Non smokers
	37
	72.1200
	15.23
	-
	-
	1.00
	None
	44.55 (0.00 - 21034841.32)

	482
	E-cigarette users
	41
	72.6000
	13.20
	-
	-
	
	E-cigarettes
	14.65 (7.90 - 27.17)




6: Biomarker of Potential Harm: Obese (BMI 30+) (Obese %)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	378
	BADEA2019
	10
	Romania
	2019
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD

	389
	BADEA2019
	10
	Romania
	2019
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD

	407
	COOK2023B
	10
	USA
	2023
	kg/m2
	-
	Table 2
	B
	No
	PATH
	BAD

	408
	COOK2023B
	10
	USA
	2023
	kg/m2
	-
	Table 2
	B
	No
	PATH
	BAD

	476
	PODZOL2020
	10
	Russia
	2020
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD

	481
	PODZOL2020
	10
	Russia
	2020
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	378
	Cigarette smokers
	58
	8.800
	-
	-
	-
	13.86
	0.69
	3.16

	389
	Cigarette smokers
	58
	8.800
	-
	-
	-
	13.86
	-0.92
	1.53

	407
	Cigarette smokers
	5570
	24.700
	-
	23.300
	26.200
	13.86
	0.13
	80.83

	408
	Cigarette smokers
	5570
	24.700
	-
	23.300
	26.200
	13.86
	-0.01
	592.79

	476
	Cigarette smokers
	51
	3.400
	-
	-
	-
	13.86
	0.39
	0.70

	481
	Cigarette smokers
	51
	3.400
	-
	-
	-
	13.86
	0.03
	1.43

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	378
	E-cigarette users
	34
	17.6000
	-
	-
	-
	
	E-cigarettes
	0.10 (0.01 - 0.73)

	389
	Nonsmokers undefined
	58
	3.5000
	-
	-
	-
	1.00
	None
	9844.08 (695.42 - 139349.48)

	407
	ENDS user
	336
	28.0000
	-
	22.50
	34.30
	
	E-cigarettes
	5.67 (3.96 - 8.14)

	408
	No cigs or ENDS
	11063
	24.5000
	-
	23.20
	25.90
	1.00
	None
	14.69 (14.35 - 15.03)

	476
	E-cigarette users
	22
	5.0000
	-
	-
	-
	
	E-cigarettes
	0.89 (0.29 - 2.69)

	481
	Nonsmokers
	197
	3.5000
	-
	-
	-
	1.00
	None
	11.27 (10.37 - 12.25)




7: Biomarker of Potential Harm: Overweight (BMI 25-<30) (Overweight %)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	379
	BADEA2019
	10
	Romania
	2019
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD

	390
	BADEA2019
	10
	Romania
	2019
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD

	475
	PODZOL2020
	10
	Russia
	2020
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD

	480
	PODZOL2020
	10
	Russia
	2020
	kg/m2
	-
	Table 1
	B
	No
	OTHER
	BAD



Table 2
7: Biomarker of Potential Harm: Overweight (BMI 25-<30) (Overweight %)
_____________________________________________________________________________________________________________

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	379
	Cigarette smokers
	58
	24.600
	-
	-
	-
	13.86
	-0.05
	6.73

	390
	Cigarette smokers
	58
	24.600
	-
	-
	-
	13.86
	-0.56
	6.30

	475
	Cigarette smokers
	51
	25.500
	-
	-
	-
	13.86
	-0.24
	4.18

	480
	Cigarette smokers
	51
	25.500
	-
	-
	-
	13.86
	-1.03
	9.26

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	379
	E-cigarette users
	34
	23.5000
	-
	-
	-
	
	E-cigarettes
	26.26 (18.92 - 36.46)

	390
	Nonsmokers undefined
	58
	14.0000
	-
	-
	-
	1.00
	None
	36490.78 (639.77 - 2081342.70)

	475
	E-cigarette users
	22
	20.0000
	-
	-
	-
	
	E-cigarettes
	412.99 (72.28 - 2359.58)

	480
	Nonsmokers
	197
	9.1000
	-
	-
	-
	1.00
	None
	24784008.49 (15274.66 - 40213473385.34)




8: Biomarker of Potential Harm: HDL-cholesterol (HDL-C)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	380
	BADEA2019
	13
	Romania
	2019
	mg/dl
	serum
	Table 4
	B
	No
	OTHER
	BAD

	391
	BADEA2019
	13
	Romania
	2019
	mg/dl
	serum
	Table 4
	B
	No
	OTHER
	BAD

	413
	GUPTA2021D
	13
	USA
	2021
	mg/dl
	plasma
	S Table I
	B
	No
	OTHER
	BAD

	420
	GUPTA2021D
	13
	USA
	2021
	mg/dl
	plasma
	S Table I
	B
	No
	OTHER
	BAD

	446
	MAJID2021
	13
	USA
	2021
	mg/dl
	blood
	Figure 1
	B
	No
	OTHER
	BAD

	451
	MAJID2021
	13
	USA
	2021
	mg/dl
	blood
	Figure 1
	B
	No
	OTHER
	BAD

	459
	OLIVER2020
	13
	USA
	2020
	mg/dl
	serum
	Table 2
	B
	No
	OTHER
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	380
	Cigarette smokers
	58
	58.220
	18.01
	-
	-
	13.86
	-0.05
	290.26

	391
	Cigarette smokers
	58
	58.220
	18.01
	-
	-
	13.86
	0.01
	415.98

	413
	Chronic cig smokers
	29
	58.040
	12.33
	-
	-
	13.86
	0.02
	270.18

	420
	Chronic cig smokers
	29
	58.040
	12.33
	-
	-
	13.86
	-0.01
	384.48

	446
	Cigarette smokers
	290
	47.800
	13.30
	-
	-
	13.86
	-0.06
	867.22

	451
	Cigarette smokers
	290
	47.800
	13.30
	-
	-
	13.86
	0.07
	1401.26

	459
	Exclusive cigarette smokers
	60
	56.000
	17.60
	-
	-
	13.86
	-0.01
	456.39

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	380
	E-cigarette users
	34
	55.2900
	13.66
	-
	-
	
	E-cigarettes
	86.14 (27.79 - 267.00)

	391
	Nonsmokers undefined
	58
	58.7200
	12.28
	-
	-
	1.00
	None
	10.24 (8.49 - 12.35)

	413
	Chronic e-cigarettes
	30
	59.1700
	15.01
	-
	-
	
	E-cigarettes
	7.01 (4.59 - 10.69)

	420
	No cigs or ecigs
	45
	57.5600
	12.48
	-
	-
	1.00
	None
	18.59 (15.50 - 22.30)

	446
	E-cigarette users
	65
	45.0000
	10.80
	-
	-
	
	E-cigarettes
	117.31 (31.26 - 440.17)

	451
	Never cigs, no current tobacco
	104
	51.5000
	11.10
	-
	-
	1.00
	None
	0.99 (0.19 - 5.08)

	459
	Exclusive e-cigarettes
	124
	55.4000
	14.40
	-
	-
	
	E-cigarettes
	20.29 (16.03 - 25.69)



Table 2
8: Biomarker of Potential Harm: HDL-cholesterol (HDL-C)
_____________________________________________________________________________________________________________



9: Biomarker of Potential Harm: LDL-cholesterol (LDL-C)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	381
	BADEA2019
	13
	Romania
	2019
	mg/dl
	serum
	Table 4
	B
	No
	OTHER
	BAD

	392
	BADEA2019
	13
	Romania
	2019
	mg/dl
	serum
	Table 4
	B
	No
	OTHER
	BAD

	414
	GUPTA2021D
	13
	USA
	2021
	mg/dl
	plasma
	S Table I
	B
	No
	OTHER
	BAD

	421
	GUPTA2021D
	13
	USA
	2021
	mg/dl
	plasma
	S Table I
	B
	No
	OTHER
	BAD

	447
	MAJID2021
	13
	USA
	2021
	mg/dl
	blood
	Figure 1
	B
	No
	OTHER
	BAD

	452
	MAJID2021
	13
	USA
	2021
	mg/dl
	blood
	Figure 1
	B
	No
	OTHER
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	381
	Cigarette smokers
	58
	111.000
	41.88
	-
	-
	13.86
	0.01
	242.65

	392
	Cigarette smokers
	58
	111.000
	41.88
	-
	-
	13.86
	-0.10
	236.67

	414
	Chronic cig smokers
	29
	85.870
	22.29
	-
	-
	13.86
	-0.15
	155.00

	421
	Chronic cig smokers
	29
	85.870
	22.29
	-
	-
	13.86
	0.04
	195.89

	447
	Cigarette smokers
	290
	84.500
	25.30
	-
	-
	13.86
	0.04
	574.66

	452
	Cigarette smokers
	290
	84.500
	25.30
	-
	-
	13.86
	-0.03
	991.32

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	381
	E-cigarette users
	34
	112.0300
	26.67
	-
	-
	
	E-cigarettes
	17.78 (17.06 - 18.54)

	392
	Nonsmokers undefined
	58
	100.1600
	32.10
	-
	-
	1.00
	None
	0.87 (0.55 - 1.38)

	414
	Chronic e-cigarettes
	30
	73.9400
	26.02
	-
	-
	
	E-cigarettes
	0.25 (0.13 - 0.48)

	421
	No cigs or ecigs
	45
	89.3200
	31.60
	-
	-
	1.00
	None
	40.10 (33.58 - 47.89)

	447
	E-cigarette users
	65
	88.2000
	26.90
	-
	-
	
	E-cigarettes
	44.03 (36.30 - 53.41)

	452
	Never cigs, no current tobacco
	104
	82.3000
	22.20
	-
	-
	1.00
	None
	6.80 (6.04 - 7.66)




10: Biomarker of Potential Harm: Total-cholesterol (Total-C)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	383
	BADEA2019
	13
	Romania
	2019
	mg/dl
	serum
	Table 4
	B
	No
	OTHER
	BAD

	394
	BADEA2019
	13
	Romania
	2019
	mg/dl
	serum
	Table 4
	B
	No
	OTHER
	BAD

	415
	GUPTA2021D
	13
	USA
	2021
	mg/dl
	plasma
	S Table I
	B
	No
	OTHER
	BAD

	422
	GUPTA2021D
	13
	USA
	2021
	mg/dl
	plasma
	S Table I
	B
	No
	OTHER
	BAD

	432
	LOFFRE2021
	13
	Italy
	2021
	mg/dl
	??
	Table 1
	B
	No
	OTHER
	BAD

	436
	LOFFRE2021
	13
	Italy
	2021
	mg/dl
	??
	Table 1
	B
	No
	OTHER
	BAD

	448
	MAJID2021
	13
	USA
	2021
	mg/dl
	blood
	Figure 1
	B
	No
	OTHER
	BAD

	453
	MAJID2021
	13
	USA
	2021
	mg/dl
	blood
	Figure 1
	B
	No
	OTHER
	BAD

	490
	SCHIRO2022
	13
	Italy
	2020
	mg/dl
	??
	Tables 2-4
	M
	No
	OTHER
	BAD

	494
	SCHIRO2022
	13
	Italy
	2020
	mg/dl
	??
	Tables 2-4
	F
	No
	OTHER
	BAD

	498
	SCHIRO2022
	13
	Italy
	2020
	mg/dl
	??
	Tables 2-4
	M
	No
	OTHER
	BAD

	502
	SCHIRO2022
	13
	Italy
	2020
	mg/dl
	??
	Tables 2-4
	F
	No
	OTHER
	BAD



Table 2
10: Biomarker of Potential Harm: Total-cholesterol (Total-C)
_____________________________________________________________________________________________________________

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	383
	Cigarette smokers
	58
	179.640
	47.84
	-
	-
	13.86
	-0.04
	513.53

	394
	Cigarette smokers
	58
	179.640
	47.84
	-
	-
	13.86
	-0.09
	513.51

	415
	Chronic cig smokers
	29
	160.500
	21.43
	-
	-
	13.86
	-0.07
	600.35

	422
	Chronic cig smokers
	29
	160.500
	21.43
	-
	-
	13.86
	0.00
	635.29

	432
	Chronic cig smokers
	20
	181.000
	-
	173.000
	191.000
	13.86
	-0.05
	711.60

	436
	Chronic cig smokers
	20
	181.000
	-
	173.000
	191.000
	13.86
	-0.01
	881.00

	448
	Cigarette smokers
	290
	150.600
	30.20
	-
	-
	13.86
	0.01
	1248.72

	453
	Cigarette smokers
	290
	150.600
	30.20
	-
	-
	13.86
	-0.02
	2278.33

	490
	Chronic cig smokers
	10
	180.100
	15.40
	-
	-
	13.86
	-0.01
	485.58

	494
	Chronic cig smokers
	10
	183.100
	10.30
	-
	-
	13.86
	-0.10
	1439.10

	498
	Chronic cig smokers
	10
	180.100
	15.40
	-
	-
	13.86
	0.01
	970.39

	502
	Chronic cig smokers
	10
	183.100
	10.30
	-
	-
	13.86
	-0.04
	883.99

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	383
	E-cigarette users
	34
	173.2400
	27.19
	-
	-
	
	E-cigarettes
	7.32 (2.47 - 21.72)

	394
	Nonsmokers undefined
	58
	164.2900
	33.68
	-
	-
	1.00
	None
	2.88 (0.20 - 41.89)

	415
	Chronic e-cigarettes
	30
	150.2000
	26.67
	-
	-
	
	E-cigarettes
	4.31 (0.59 - 31.51)

	422
	No cigs or ecigs
	45
	160.8000
	33.41
	-
	-
	1.00
	None
	14.32 (13.54 - 15.15)

	432
	Chronic HTP users
	20
	173.0000
	-
	159.00
	180.00
	
	HTPs
	6.25 (1.61 - 24.26)

	436
	Non-smokers (undefined)
	20
	180.0000
	-
	170.00
	188.00
	1.00
	None
	12.57 (10.65 - 14.84)

	448
	E-cigarette users
	65
	152.8000
	31.70
	-
	-
	
	E-cigarettes
	17.89 (11.58 - 27.64)

	453
	Never cigs, no current tobacco
	104
	147.7000
	26.10
	-
	-
	1.00
	None
	9.84 (5.49 - 17.63)

	490
	Chronic HTP users
	8
	178.5000
	18.40
	-
	-
	
	HTPs
	11.84 (9.06 - 15.48)

	494
	Chronic HTP users
	12
	166.2000
	11.20
	-
	-
	
	HTPs
	2.52 (0.14 - 45.97)

	498
	Nonsmokers
	9
	181.1000
	9.40
	-
	-
	1.00
	None
	15.28 (12.94 - 18.04)

	502
	Nonsmokers
	11
	176.4000
	16.70
	-
	-
	1.00
	None
	7.19 (2.35 - 21.99)




11: Biomarker of Potential Harm: VLDL-cholesterol (VLDL-C)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	382
	BADEA2019
	13
	Romania
	2019
	mg/dl
	serum
	Table 4
	B
	No
	OTHER
	BAD

	393
	BADEA2019
	13
	Romania
	2019
	mg/dl
	serum
	Table 4
	B
	No
	OTHER
	BAD

	416
	GUPTA2021D
	13
	USA
	2021
	mg/dl
	plasma
	S Table I
	B
	Yes
	OTHER
	BAD

	423
	GUPTA2021D
	13
	USA
	2021
	mg/dl
	plasma
	S Table I
	B
	Yes
	OTHER
	BAD

	449
	MAJID2021
	13
	USA
	2021
	mg/dl
	blood
	Figure 1
	B
	No
	OTHER
	BAD

	454
	MAJID2021
	13
	USA
	2021
	mg/dl
	blood
	Figure 1
	B
	No
	OTHER
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	382
	Cigarette smokers
	58
	23.190
	25.33
	-
	-
	13.86
	-0.14
	31.54

	393
	Cigarette smokers
	58
	23.190
	25.33
	-
	-
	13.86
	-0.40
	41.86

	416
	Chronic cig smokers
	29
	14.450
	-
	8.240
	20.840
	13.86
	0.03
	8.94

	423
	Chronic cig smokers
	29
	14.450
	-
	8.240
	20.840
	13.86
	-0.14
	5.98



Table 2
11: Biomarker of Potential Harm: VLDL-cholesterol (VLDL-C)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	449
	Cigarette smokers
	290
	17.500
	9.10
	-
	-
	13.86
	-0.03
	244.58

	454
	Cigarette smokers
	290
	17.500
	9.10
	-
	-
	13.86
	-0.24
	425.41

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	382
	E-cigarette users
	34
	20.1500
	12.40
	-
	-
	
	E-cigarettes
	1.43 (1.03 - 1.99)

	393
	Nonsmokers undefined
	58
	15.5900
	6.84
	-
	-
	1.00
	None
	0.02 (0.01 - 0.06)

	416
	Chronic e-cigarettes
	30
	14.8400
	-
	7.57
	23.23
	
	E-cigarettes
	21.31 (20.02 - 22.68)

	423
	No cigs or ecigs
	45
	12.5300
	-
	6.90
	24.54
	1.00
	None
	1.39 (0.99 - 1.94)

	449
	E-cigarette users
	65
	17.0000
	7.70
	-
	-
	
	E-cigarettes
	8.68 (8.11 - 9.29)

	454
	Never cigs, no current tobacco
	104
	13.8000
	5.30
	-
	-
	1.00
	None
	0.30 (0.17 - 0.52)




12: Biomarker of Potential Harm: high-sensitivity C-reactive protein (hs-CRP)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	403
	CHRIST2021
	17
	USA
	2021
	mg/ml
	6
	Table 4
	B
	Yes
	PATH
	GOOD

	463
	PEREZ2021A
	17
	USA
	2021
	ng/ml
	serum
	Table 4
	F
	Yes
	PATH
	GOOD

	468
	PEREZ2021A
	17
	USA
	2021
	ng/ml
	serum
	Table 4
	F
	Yes
	PATH
	GOOD

	504
	STOKES2021
	17
	USA
	2021
	??
	??
	Table
	B
	Yes
	PATH
	BAD

	509
	STOKES2021
	17
	USA
	2021
	??
	??
	Table
	B
	Yes
	PATH
	BAD

	516
	TATTER2023
	17
	USA
	2023
	mg/l
	??
	Table 2
	B
	No
	OTHER
	BAD

	522
	TATTER2023
	17
	USA
	2023
	mg/l
	??
	Table 2
	B
	No
	OTHER
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	403
	Daily exclusive cigarettes
	1480
	1.900
	-
	1.800
	2.100
	13.86
	-0.46
	57.20

	463
	Exclusive cigarette smokers
	536
	1879.400
	-
	1583.200
	2231.100
	13.86
	-0.36
	20.06

	468
	Exclusive cigarette smokers
	536
	1879.400
	-
	1583.200
	2231.100
	13.86
	0.01
	62.56

	504
	Cigarette smokers
	3261
	1.700
	-
	1.600
	1.800
	13.86
	-0.13
	124.01

	509
	Cigarette smokers
	3261
	1.700
	-
	1.600
	1.800
	13.86
	-0.19
	257.39

	516
	Cigarette smokers
	117
	5.700
	8.40
	-
	-
	13.86
	-1.05
	13.62

	522
	Cigarette smokers
	117
	5.700
	8.40
	-
	-
	13.86
	-1.21
	27.74

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	403
	Daily exclusive e-cigs
	97
	1.2000
	-
	0.90
	1.50
	
	E-cigarettes
	0.12 (0.01 - 2.30)

	463
	Exclusive e-cigarettes
	74
	1312.2000
	-
	880.80
	1954.70
	
	E-cigarettes
	0.33 (0.03 - 3.40)

	468
	Never used tobacco
	443
	1893.8000
	-
	1585.10
	2262.70
	1.00
	None
	15.00 (14.28 - 15.76)

	504
	E-cigarette users
	261
	1.5000
	-
	1.30
	1.80
	
	E-cigarettes
	3.78 (1.68 - 8.50)

	509
	No cigs or ecigs
	2191
	1.4000
	-
	1.20
	1.50
	1.00
	None
	1.84 (0.52 - 6.49)

	516
	ENDS users
	164
	2.0000
	6.00
	-
	-
	
	E-cigarettes
	0.00 (0.00 - 0.23)

	522
	No cigs or ecigs
	114
	1.7000
	2.40
	-
	-
	1.00
	None
	0.00 (0.00 - 0.12)





Table 2
13: Biomarker of Potential Harm: 8-hydroxy-2-deoxyguanosine (8-OH-2-deoxyg)
_____________________________________________________________________________________________________________

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	483
	SAKAMA2020
	19
	USA
	2020
	ng/mg creatinine
	urine
	Text, p5
	B
	No
	OTHER
	BAD

	485
	SAKAMA2020
	19
	USA
	2020
	ng/mg creatinine
	urine
	Text, p5
	B
	No
	OTHER
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	483
	Exclusive cigarette smokers
	13
	388.000
	235.00
	-
	-
	13.86
	0.13
	19.50

	485
	Exclusive cigarette smokers
	13
	388.000
	235.00
	-
	-
	13.86
	-0.54
	19.02

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	483
	Exclusive e-cigarettes
	20
	442.8000
	300.70
	-
	-
	
	E-cigarettes
	340.62 (125.94 - 921.29)

	485
	No tobacco
	20
	226.1000
	157.80
	-
	-
	1.00
	None
	0.00 (0.00 - 0.00)




14: Biomarker of Potential Harm: Fibrinogen (Fibrinogen)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	404
	CHRIST2021
	25
	USA
	2021
	mg/dl
	plasma
	Table 4
	B
	Yes
	PATH
	GOOD

	464
	PEREZ2021A
	25
	USA
	2021
	mg/ml
	blood
	Table 4
	F
	Yes
	PATH
	GOOD

	469
	PEREZ2021A
	25
	USA
	2021
	mg/ml
	blood
	Table 4
	F
	Yes
	PATH
	GOOD

	505
	STOKES2021
	25
	USA
	2021
	??
	??
	Table
	B
	Yes
	PATH
	BAD

	510
	STOKES2021
	25
	USA
	2021
	??
	??
	Table
	B
	Yes
	PATH
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	404
	Daily exclusive cigarettes
	1480
	336.500
	-
	328.400
	344.900
	13.86
	-0.09
	1020.47

	464
	Exclusive cigarette smokers
	536
	3.300
	-
	3.200
	3.400
	13.86
	-0.06
	777.68

	469
	Exclusive cigarette smokers
	536
	3.300
	-
	3.200
	3.400
	13.86
	-0.03
	3320.40

	505
	Cigarette smokers
	3261
	331.200
	-
	325.900
	336.500
	13.86
	-0.05
	2652.07

	510
	Cigarette smokers
	3261
	331.200
	-
	325.900
	336.500
	13.86
	-0.06
	6844.27

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	404
	Daily exclusive e-cigs
	97
	306.3000
	-
	289.30
	324.20
	
	E-cigarettes
	1.07 (0.34 - 3.40)

	464
	Exclusive e-cigarettes
	74
	3.1000
	-
	2.90
	3.30
	
	E-cigarettes
	2.52 (1.17 - 5.44)

	469
	Never used tobacco
	443
	3.2000
	-
	3.20
	3.30
	1.00
	None
	5.99 (4.10 - 8.75)

	505
	E-cigarette users
	261
	315.6000
	-
	304.70
	326.60
	
	E-cigarettes
	3.72 (2.05 - 6.74)

	510
	No cigs or ecigs
	2191
	311.7000
	-
	306.20
	317.10
	1.00
	None
	2.65 (1.26 - 5.59)




15: Biomarker of Potential Harm: Glutathione-oxidized (Glut-ox)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	417
	GUPTA2021D
	30
	USA
	2021
	µM
	plasma
	S Table II
	B
	No
	OTHER
	BAD

	424
	GUPTA2021D
	30
	USA
	2021
	µM
	plasma
	S Table II
	B
	No
	OTHER
	BAD



Table 2
15: Biomarker of Potential Harm: Glutathione-oxidized (Glut-ox)
_____________________________________________________________________________________________________________

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	417
	Chronic cig smokers
	29
	0.170
	0.22
	-
	-
	13.86
	0.53
	12.92

	424
	Chronic cig smokers
	29
	0.170
	0.22
	-
	-
	13.86
	0.26
	13.14

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	417
	Chronic e-cigarettes
	32
	0.2900
	0.23
	-
	-
	
	E-cigarettes
	0.00 (0.00 - 0.00)

	424
	No cigs or ecigs
	45
	0.2200
	0.20
	-
	-
	1.00
	None
	0.00 (0.00 - 0.19)




16: Biomarker of Potential Harm: Glutathione-reduced (Glut-red)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	418
	GUPTA2021D
	30
	USA
	2021
	µM
	plasma
	S Table II
	B
	No
	OTHER
	BAD

	425
	GUPTA2021D
	30
	USA
	2021
	µM
	plasma
	S Table II
	B
	No
	OTHER
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	418
	Chronic cig smokers
	29
	1.150
	0.43
	-
	-
	13.86
	-0.02
	89.39

	425
	Chronic cig smokers
	29
	1.150
	0.43
	-
	-
	13.86
	-0.19
	130.42

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	418
	Chronic e-cigarettes
	32
	1.1300
	0.51
	-
	-
	
	E-cigarettes
	20.17 (8.09 - 50.24)

	425
	No cigs or ecigs
	45
	0.9500
	0.34
	-
	-
	1.00
	None
	822.85 (0.04 - 17069776.51)




17: Biomarker of Potential Harm: Hematocrit (Hematocrit)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	525
	WANG2022
	33
	USA
	2022
	%
	blood
	Table 2
	B
	No
	NHANES
	BAD

	529
	WANG2022
	33
	USA
	2022
	%
	blood
	Table 2
	B
	No
	NHANES
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	525
	Cigarette smokers
	6792
	42.660
	9.07
	-
	-
	13.86
	0.03
	3771.22

	529
	Cigarette smokers
	6792
	42.660
	9.07
	-
	-
	13.86
	-0.02
	80504.57

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	525
	E-cigarette users
	52
	44.1600
	5.12
	-
	-
	
	E-cigarettes
	155.44 (51.18 - 472.03)

	529
	No cigs or ecigs
	10087
	41.6300
	10.04
	-
	-
	1.00
	None
	2.51 (1.14 - 5.50)




18: Biomarker of Potential Harm: Haemoglobin (Hb)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	384
	BADEA2019
	34
	Romania
	2019
	g/dl
	blood
	Table 5
	B
	No
	OTHER
	BAD



Table 2
18: Biomarker of Potential Harm: Haemoglobin (Hb)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	
	
	

	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	395
	BADEA2019
	34
	Romania
	2019
	g/dl
	blood
	Table 5
	B
	No
	OTHER
	BAD

	517
	TATTER2023
	34
	USA
	2023
	g/dl
	??
	Table 2
	B
	No
	OTHER
	BAD

	523
	TATTER2023
	34
	USA
	2023
	g/dl
	??
	Table 2
	B
	No
	OTHER
	BAD

	526
	WANG2022
	34
	USA
	2022
	g/dl
	blood
	Table 2
	B
	No
	NHANES
	BAD

	530
	WANG2022
	34
	USA
	2022
	g/dl
	blood
	Table 2
	B
	No
	NHANES
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	384
	Cigarette smokers
	58
	14.250
	1.47
	-
	-
	13.86
	-0.02
	1597.31

	395
	Cigarette smokers
	58
	14.250
	1.47
	-
	-
	13.86
	-0.04
	2615.97

	517
	Cigarette smokers
	117
	14.100
	1.40
	-
	-
	13.86
	0.01
	7049.66

	523
	Cigarette smokers
	117
	14.100
	1.40
	-
	-
	13.86
	0.00
	5856.81

	526
	Cigarette smokers
	6792
	14.370
	3.30
	-
	-
	13.86
	0.04
	4461.70

	530
	Cigarette smokers
	6792
	14.370
	3.30
	-
	-
	13.86
	-0.03
	80990.10

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	384
	E-cigarette users
	34
	13.9400
	1.71
	-
	-
	
	E-cigarettes
	6.11 (5.72 - 6.52)

	395
	Nonsmokers undefined
	58
	13.6900
	1.47
	-
	-
	1.00
	None
	3.11 (2.76 - 3.50)

	517
	ENDS users
	164
	14.2000
	1.38
	-
	-
	
	E-cigarettes
	18.04 (17.66 - 18.42)

	523
	No cigs or ecigs
	114
	14.1000
	1.40
	-
	-
	1.00
	None
	13.86 (13.86 - 13.86)

	526
	E-cigarette users
	52
	14.9900
	1.59
	-
	-
	
	E-cigarettes
	66.92 (59.03 - 75.86)

	530
	No cigs or ecigs
	10087
	14.0000
	3.01
	-
	-
	1.00
	None
	5.24 (4.85 - 5.66)




19: Biomarker of Potential Harm: Interleukin-6 (IL-6)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	405
	CHRIST2021
	40
	USA
	2021
	pg/ml
	serum
	Table 4
	B
	Yes
	PATH
	GOOD

	465
	PEREZ2021A
	40
	USA
	2021
	pg/ml
	serum
	Table 4
	F
	Yes
	PATH
	GOOD

	470
	PEREZ2021A
	40
	USA
	2021
	pg/ml
	serum
	Table 4
	F
	Yes
	PATH
	GOOD

	506
	STOKES2021
	40
	USA
	2021
	??
	??
	Table
	B
	Yes
	PATH
	BAD

	511
	STOKES2021
	40
	USA
	2021
	??
	??
	Table
	B
	Yes
	PATH
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	405
	Daily exclusive cigarettes
	1480
	1.800
	-
	1.700
	1.900
	13.86
	-0.33
	146.86

	465
	Exclusive cigarette smokers
	536
	1.700
	-
	1.500
	1.800
	13.86
	-0.19
	99.55

	470
	Exclusive cigarette smokers
	536
	1.700
	-
	1.500
	1.800
	13.86
	-0.27
	183.01

	506
	Cigarette smokers
	3261
	1.600
	-
	1.600
	1.700
	13.86
	-0.13
	311.09

	511
	Cigarette smokers
	3261
	1.600
	-
	1.600
	1.700
	13.86
	-0.13
	1707.36

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	405
	Daily exclusive e-cigs
	97
	1.3000
	-
	1.10
	1.50
	
	E-cigarettes
	0.39 (0.20 - 0.77)

	465
	Exclusive e-cigarettes
	74
	1.4000
	-
	1.20
	1.70
	
	E-cigarettes
	1.65 (1.11 - 2.48)

	470
	Never used tobacco
	443
	1.3000
	-
	1.20
	1.50
	1.00
	None
	0.74 (0.42 - 1.28)



Table 2
19: Biomarker of Potential Harm: Interleukin-6 (IL-6)
_____________________________________________________________________________________________________________

	
	
	
	
	
	
	
	
	
	

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	506
	E-cigarette users
	261
	1.4000
	-
	1.30
	1.60
	
	E-cigarettes
	3.21 (2.44 - 4.24)

	511
	No cigs or ecigs
	2191
	1.4000
	-
	1.30
	1.40
	1.00
	None
	3.21 (2.44 - 4.24)




20: Biomarker of Potential Harm: 8-isoprostane (8-isoprostane)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	406
	CHRIST2021
	41
	USA
	2021
	ng/g creatinine
	urine
	Table 4
	B
	Yes
	PATH
	GOOD

	466
	PEREZ2021A
	41
	USA
	2021
	ng/ml
	urine
	Table 4
	F
	Yes
	PATH
	GOOD

	471
	PEREZ2021A
	41
	USA
	2021
	ng/ml
	urine
	Table 4
	F
	Yes
	PATH
	GOOD

	484
	SAKAMA2020
	41
	USA
	2020
	pg/mg creatinine
	urine
	Text, p5
	B
	No
	OTHER
	BAD

	486
	SAKAMA2020
	41
	USA
	2020
	pg/mg creatinine
	urine
	Text, p5
	B
	No
	OTHER
	BAD

	507
	STOKES2021
	41
	USA
	2021
	??
	urine
	Table
	B
	Yes
	PATH
	BAD

	512
	STOKES2021
	41
	USA
	2021
	??
	urine
	Table
	B
	Yes
	PATH
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	406
	Daily exclusive cigarettes
	1480
	611.800
	-
	583.800
	641.200
	13.86
	-0.34
	271.74

	466
	Exclusive cigarette smokers
	536
	0.600
	-
	0.500
	0.600
	13.86
	-0.18
	231.63

	471
	Exclusive cigarette smokers
	536
	0.600
	-
	0.500
	0.600
	13.86
	-0.41
	555.68

	484
	Exclusive cigarette smokers
	13
	784.200
	546.10
	-
	-
	13.86
	-0.04
	18.54

	486
	Exclusive cigarette smokers
	13
	784.200
	546.10
	-
	-
	13.86
	-0.65
	16.20

	507
	Cigarette smokers
	3261
	514.900
	-
	489.100
	540.700
	13.86
	-0.21
	216.93

	512
	Cigarette smokers
	3261
	514.900
	-
	489.100
	540.700
	13.86
	-0.25
	746.65

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	406
	Daily exclusive e-cigs
	97
	433.3000
	-
	388.00
	483.90
	
	E-cigarettes
	2.64 (1.31 - 5.34)

	466
	Exclusive e-cigarettes
	74
	0.5000
	-
	0.40
	0.50
	
	E-cigarettes
	5.77 (3.98 - 8.37)

	471
	Never used tobacco
	443
	0.4000
	-
	0.40
	0.40
	1.00
	None
	1.98 (0.87 - 4.51)

	484
	Exclusive e-cigarettes
	20
	750.8000
	433.00
	-
	-
	
	E-cigarettes
	11.25 (10.29 - 12.29)

	486
	No tobacco
	20
	411.2000
	287.40
	-
	-
	1.00
	None
	0.62 (0.17 - 2.32)

	507
	E-cigarette users
	261
	418.2000
	-
	366.40
	470.00
	
	E-cigarettes
	5.10 (3.34 - 7.79)

	512
	No cigs or ecigs
	2191
	401.0000
	-
	380.20
	421.40
	1.00
	None
	4.17 (2.51 - 6.94)




21: Biomarker of Potential Harm: Platelet count (PC)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	385
	BADEA2019
	61
	Romania
	2019
	fL
	blood
	Table 5
	B
	No
	OTHER
	BAD

	396
	BADEA2019
	61
	Romania
	2019
	fL
	blood
	Table 5
	B
	No
	OTHER
	BAD

	527
	WANG2022
	61
	USA
	2022
	1000cells/uL
	blood
	Table 2
	B
	No
	NHANES
	BAD

	531
	WANG2022
	61
	USA
	2022
	1000cells/uL
	blood
	Table 2
	B
	No
	NHANES
	BAD



Table 2
21: Biomarker of Potential Harm: Platelet count (PC)
_____________________________________________________________________________________________________________

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	385
	Cigarette smokers
	58
	10.500
	0.85
	-
	-
	13.86
	0.01
	3622.58

	396
	Cigarette smokers
	58
	10.500
	0.85
	-
	-
	13.86
	0.01
	3796.77

	527
	Cigarette smokers
	6792
	236.840
	122.80
	-
	-
	13.86
	0.06
	602.34

	531
	Cigarette smokers
	6792
	236.840
	122.80
	-
	-
	13.86
	0.02
	15335.11

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	385
	E-cigarette users
	34
	10.6100
	0.79
	-
	-
	
	E-cigarettes
	19.45 (7.93 - 47.71)

	396
	Nonsmokers undefined
	58
	10.6000
	0.99
	-
	-
	1.00
	None
	18.87 (8.34 - 42.66)

	527
	E-cigarette users
	52
	250.6400
	72.76
	-
	-
	
	E-cigarettes
	87.46 (0.67 - 11454.06)

	531
	No cigs or ecigs
	10087
	240.9900
	122.53
	-
	-
	1.00
	None
	24.39 (5.47 - 108.78)




[bookmark: _GoBack]22: Biomarker of Potential Harm: 8-iso-prostaglandin F2α (8-iso-PGF2α)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	460
	OLIVER2020
	63
	USA
	2020
	ng/g creatinine
	urine
	Table 2
	B
	Yes
	OTHER
	GOOD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	460
	Exclusive cigarette smokers
	57
	480.900
	435.30
	-
	-
	13.86
	-0.34
	51.41

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	460
	Exclusive e-cigarettes
	127
	342.7000
	275.20
	-
	-
	
	E-cigarettes
	1.55 (1.43 - 1.69)




23: Biomarker of Potential Harm: Triglycerides (Triglycerides)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	386
	BADEA2019
	76
	Romania
	2019
	mg/dl
	serum
	Table 4
	B
	No
	OTHER
	BAD

	397
	BADEA2019
	76
	Romania
	2019
	mg/dl
	serum
	Table 4
	B
	No
	OTHER
	BAD

	419
	GUPTA2021D
	76
	USA
	2021
	mg/dl
	plasma
	S Table I
	B
	Yes
	OTHER
	BAD

	426
	GUPTA2021D
	76
	USA
	2021
	mg/dl
	plasma
	S Table I
	B
	Yes
	OTHER
	BAD

	450
	MAJID2021
	76
	USA
	2021
	mg/dl
	blood
	Figure 1
	B
	No
	OTHER
	BAD

	455
	MAJID2021
	76
	USA
	2021
	mg/dl
	blood
	Figure 1
	B
	No
	OTHER
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	386
	Cigarette smokers
	58
	115.780
	126.63
	-
	-
	13.86
	-0.14
	31.54

	397
	Cigarette smokers
	58
	115.780
	126.63
	-
	-
	13.86
	-0.39
	41.85

	419
	Chronic cig smokers
	29
	72.230
	-
	41.220
	104.220
	13.86
	0.03
	8.94

	426
	Chronic cig smokers
	29
	72.230
	-
	41.220
	104.220
	13.86
	-0.14
	5.98

	450
	Cigarette smokers
	290
	91.600
	62.50
	-
	-
	13.86
	0.13
	66.95

	455
	Cigarette smokers
	290
	91.600
	62.50
	-
	-
	13.86
	-0.27
	332.69



Table 2
23: Biomarker of Potential Harm: Triglycerides (Triglycerides)
_____________________________________________________________________________________________________________

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	386
	E-cigarette users
	34
	100.9100
	61.95
	-
	-
	
	E-cigarettes
	7.54 (4.33 - 13.12)

	397
	Nonsmokers undefined
	58
	78.2200
	34.07
	-
	-
	1.00
	None
	2.44 (0.50 - 11.86)

	419
	Chronic e-cigarettes
	30
	74.2100
	-
	37.83
	116.13
	
	E-cigarettes
	15.62 (14.01 - 17.43)

	426
	No cigs or ecigs
	45
	62.6400
	-
	34.49
	122.69
	1.00
	None
	7.37 (4.15 - 13.10)

	450
	E-cigarette users
	65
	104.1000
	96.90
	-
	-
	
	E-cigarettes
	24.43 (14.58 - 40.94)

	455
	Never cigs, no current tobacco
	104
	69.7000
	26.60
	-
	-
	1.00
	None
	4.13 (1.37 - 12.44)




24: Biomarker of Potential Harm: Vitamin E (VIT E)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	387
	BADEA2019
	79
	Romania
	2019
	mg/l
	serum
	Table 4
	B
	No
	OTHER
	BAD

	398
	BADEA2019
	79
	Romania
	2019
	mg/l
	serum
	Table 4
	B
	No
	OTHER
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	387
	Cigarette smokers
	58
	13.980
	6.25
	-
	-
	13.86
	0.01
	164.83

	398
	Cigarette smokers
	58
	13.980
	6.25
	-
	-
	13.86
	-0.30
	199.49

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	387
	E-cigarette users
	34
	14.0700
	4.20
	-
	-
	
	E-cigarettes
	13.50 (13.39 - 13.62)

	398
	Nonsmokers undefined
	58
	10.3500
	3.12
	-
	-
	1.00
	None
	46.92 (31.59 - 69.66)




25: Biomarker of Potential Harm: White blood cell count (WBCC)
	Record
	Ref ID
	Search No.
	Location
	Year
	Units
	Matrix
	Data Source
	Sex
	GeoM :
	Studies
	Quality

	
	
	
	
	
	
	
	
	
	
	
	

	388
	BADEA2019
	82
	Romania
	2019
	10^3µl
	blood
	Table 5
	B
	No
	OTHER
	BAD

	399
	BADEA2019
	82
	Romania
	2019
	10^3µl
	blood
	Table 5
	B
	No
	OTHER
	BAD

	461
	OLIVER2020
	82
	USA
	2020
	x10^3/µl
	serum
	Table 2
	B
	Yes
	OTHER
	GOOD

	518
	TATTER2023
	82
	USA
	2023
	K/µl
	??
	Table 2
	B
	No
	OTHER
	BAD

	524
	TATTER2023
	82
	USA
	2023
	K/µl
	??
	Table 2
	B
	No
	OTHER
	BAD

	528
	WANG2022
	82
	USA
	2022
	1000cells/uL
	blood
	Table 2
	B
	No
	NHANES
	BAD

	532
	WANG2022
	82
	USA
	2022
	1000cells/uL
	blood
	Table 2
	B
	No
	NHANES
	BAD

	Record
	Full Definition Cigarettes (Cig)
	N (Cig)
	Mean (Cig)
	SD (Cig)
	CIL (Cig)
	CIU (Cig)
	RR (Cig)
	LBMn [(OP)/(Cig)] (X)
	Wgt InvVar

	
	
	
	
	
	
	
	
	
	

	388
	Cigarette smokers
	58
	7.420
	1.87
	-
	-
	13.86
	-0.10
	355.21

	399
	Cigarette smokers
	58
	7.420
	1.87
	-
	-
	13.86
	-0.14
	488.60

	461
	Exclusive cigarette smokers
	62
	7.300
	2.10
	-
	-
	13.86
	-0.10
	470.44

	518
	Cigarette smokers
	117
	7.300
	2.30
	-
	-
	13.86
	-0.18
	821.59

	524
	Cigarette smokers
	117
	7.300
	2.30
	-
	-
	13.86
	-0.38
	536.92

	528
	Cigarette smokers
	6792
	7.730
	4.94
	-
	-
	13.86
	0.06
	288.40

	532
	Cigarette smokers
	6792
	7.730
	4.94
	-
	-
	13.86
	-0.08
	9174.33



Table 2
25: Biomarker of Potential Harm: White blood cell count (WBCC)
_____________________________________________________________________________________________________________

	Record
	Definition Other Product (OP)
	N (OP)
	Mean (OP)
	SD (OP)
	CIL (OP)
	CIU (OP)
	RR (OP)
	Other Product (OP)
	Estimated RR (CIs) (OP)

	
	
	
	
	
	
	
	
	
	

	388
	E-cigarette users
	34
	6.7400
	1.63
	-
	-
	
	E-cigarettes
	6.81 (4.88 - 9.49)

	399
	Nonsmokers undefined
	58
	6.4700
	1.52
	-
	-
	1.00
	None
	5.03 (3.13 - 8.07)

	461
	Exclusive e-cigarettes
	128
	6.6000
	2.10
	-
	-
	
	E-cigarettes
	6.57 (4.64 - 9.31)

	518
	ENDS users
	164
	6.1000
	1.50
	-
	-
	
	E-cigarettes
	3.67 (1.97 - 6.83)

	524
	No cigs or ecigs
	114
	5.0000
	1.70
	-
	-
	1.00
	None
	0.84 (0.23 - 3.12)

	528
	E-cigarette users
	52
	8.2200
	3.46
	-
	-
	
	E-cigarettes
	21.84 (17.66 - 27.00)

	532
	No cigs or ecigs
	10087
	7.1500
	5.02
	-
	-
	1.00
	None
	7.78 (5.95 - 10.19)


 
 






