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Supplemental Table 1. Summary of rationales for study selection for meta-analysis.

	Decision Outcome
	Studies
	Primary reason(s)

	Studies Recommended for Meta-analysis:

	
	Siemiatycki 1[]
;2[ Axelson et al.]
; Hardell et al. 
 ADDIN EN.CITE 

[3]
; Greenland et al. 
 ADDIN EN.CITE 

[4]
; Anttila et al. 
 ADDIN EN.CITE 

[5]
; Morgan et al. 
 ADDIN EN.CITE 

[6]
; Nordstrom et al. 
 ADDIN EN.CITE 

[7]
; Boice et al. 
 ADDIN EN.CITE 

[8,9]
; Dosemeci et al. 
 ADDIN EN.CITE 

[10]
; Persson and Fredriksson
 ADDIN EN.CITE 

[11]
; Pesch et al. 
 ADDIN EN.CITE 

[12]
; Hansen et al. 13[]
; Brüning et al. 
 ADDIN EN.CITE 

[14]
; Raaschou-Nielsen et al. 
 ADDIN EN.CITE 

[15]
; 
Zhao et al. 
 ADDIN EN.CITE 

[16]
; Miligi et al. 
 ADDIN EN.CITE 

[17]
; Charbotel et al. 
 ADDIN EN.CITE 

[18]
; Radican 
et al. 
 ADDIN EN.CITE 

[19]
 (Blair et al. 
 ADDIN EN.CITE 

[20]
 incidence); Wang et al. 
 ADDIN EN.CITE 

[21]
; Moore et al. 
 ADDIN EN.CITE 

[22]
; Cocco et al. 
 ADDIN EN.CITE 

[23]
; Purdue et al. 24[]

	Analytical study designs of cohort or case-control approaches; 

Evaluation of cancer incidence or cancer mortality; 

Specifically identified TCE exposure potential to individual study subjects by reference to industrial hygiene records, individual biomarkers, job exposure matrices, water distribution models, or self-reports 
(case-control studies); 

Reported results for kidney cancer, liver cancer, or 
non-Hodgkin lymphoma (NHL) with relative risk estimates and corresponding confidence intervals (or information to allow calculation).


Supplementary Table 1. Cont.
	Decision Outcome
	Studies
	Primary reason(s)

	Studies Not Recommended for Meta-analysis:

	
	ATSDR 25[]
; Clapp and Hoffman 26[]
; Cohn et al. 27[]

	Weakness with respect to analytical study design (i.e., geographic-based, ecological or proportional mortality ratio design).

	 
	Wilcosky et al. 28[]
; Isacson et
 al. 
 ADDIN EN.CITE 

[29]
; Shindell and Ulrich 30[]
; Garabrant et al. 
 ADDIN EN.CITE 

[31]
; Shannon et 
al. 32[]
; Blair et al. 
 ADDIN EN.CITE 

[33]
; Costa et al. 34[]
; ADHS 35[,36]
; Mallin 37[]
; Aickin et al. 38[]
; Sinks et al. 39[]
; Vartiainen et al. 
 ADDIN EN.CITE 

[40]
; Morgan and Cassady 41[]
; Lee et al. 42[]
; 
Aickin 43[]
; Chang et al. 
 ADDIN EN.CITE 

[44,45]
; Coyle et al. 
 ADDIN EN.CITE 

[46]
; ATSDR 47[,48]
; Sung et al. 
 ADDIN EN.CITE 

[49,50]

	TCE exposure potential not assigned to individual subjects using job exposure matrix, individual biomarkers, water distribution models, or industrial hygiene data. 

	
	Lowengart et al. 51[]
; Fredriksson 
et al. 52[]
; McKinney et al. 53[]
; Heineman et al. 54[]
 Siemiatycki et 
al. 55[]
; Aronson et al. 56[]
; Fritchi and Siemiatycki 57[]
; Dumas et 
al. 58[]
; Kernan et al. 
 ADDIN EN.CITE 

[59]
; 
Shu et al. 
 ADDIN EN.CITE 

[60,61]
; Parent et al. 62[]
; Pesch et al. 
 ADDIN EN.CITE 

[63]
; De Roos et al. 64[]
; Goldberg et al. 65[]
; Costas et al. 
 ADDIN EN.CITE 

[66]
; 
Krishnadasan et al. 
 ADDIN EN.CITE 

[67]

	Cancer incidence or mortality reported for cancers other than kidney, liver, or NHL. 

	
	Ritz 68[]

	Subjects monitored for radiation exposure with likelihood for potential confounding; 

Cancer mortality and TCE exposure not reported for kidney cancer and all hemato- and lymphopoietic cancer reported as broad category. 

	
	Henschler et al. 69[]

	Incomplete identification of cohort and index kidney cancer cases included in case series

	
	Vamvakas et al. 70[]

	Control selection may not represent case series, with potential for selection bias.


Supplemental Table 2. Summary of some meta-analysis results for TCE (overall) and kidney cancer.
	Analysis
	# of studies
	Model
	RRm 
	95% LCL
	95% UCL
	Heterogeneity
	Comments

	All studies
	15
	Random
	1.27
	1.13
	1.43
	None obs

(fixed = random)
	Statistical significance not dependent on single study. No apparent publication bias.

	
	
	Fixed
	1.27
	1.13
	1.43
	
	

	Cohort
	9
	Random
	1.16
	0.96
	1.40
	None obs
	Not significant difference between CC and cohort studies (p = 0.12).

	
	
	Fixed
	1.16
	0.96
	1.40
	
	Not significant difference between CC and cohort studies (p = 0.19).

	Case-control
	6
	Random
	1.48
	1.15
	1.91
	Not significant

(p = 0.14)
	

	
	
	Fixed
	1.36
	1.17
	1.39
	
	

	Alternate RR selections a
	15
	Random
	1.27–1.28
	1.13–1.14
	1.42−1.43
	None obs
	With 3 different alternates from 
Zhao et al. 
 ADDIN EN.CITE 

[16]
. 

	
	15
	Random
	1.29
	1.15
	1.45
	None obs
	With Boice et al. 
 ADDIN EN.CITE 

[8]
 rather than 
Zhao et al. 
 ADDIN EN.CITE 

[16]
.

	
	15
	Random
	1.27
	1.13
	1.43
	None obs
	With estimated female contribution to Axelson et al. 2[]
. 

	
	15
	Random
	1.28
	1.14
	1.43
	None obs
	With Morgan et al. 
 ADDIN EN.CITE 

[6]
 published SMR.

	
	15
	Random
	1.27
	1.13
	1.42
	None obs
	With Raaschou-Nielsen et al. 
 ADDIN EN.CITE 

[15]
 all kidney cancer.

	
	15
	Random
	1.32
	1.17
	1.49
	None obs
	With Raaschou-Nielsen et al. 
 ADDIN EN.CITE 

[15]
 
high-exposure subcohort.


Supplemental Table 2. Cont.
	Analysis
	# of studies
	Model
	RRm 
	95% LCL
	95% UCL
	Heterogeneity
	Comments

	
	15
	Random
	1.26
	1.12
	1.41
	None obs
	With Brüning et al. 
 ADDIN EN.CITE 

[14]
 longest job held in industry with TCE.

	 
	15
	Random
	1.28
	1.14
	1.43
	None obs
	With Charbotel et al. 
 ADDIN EN.CITE 

[18]
 full study, with and without 10-year lag.

	
	15
	Random
	1.27
	1.13
	1.43
	None obs
	With Moore et al. 
 ADDIN EN.CITE 

[22]
 full study.

	
	15
	Random
	1.21
	1.09
	1.34
	None obs
	With Pesch et al. 
 ADDIN EN.CITE 

[12]
 JEM.

	Highest exposure groups
	10
	Random
	1.64
	1.31
	2.04
	None obs
	

	
	13
	Random
	1.58
	1.28
	1.96
	None obs
	Using RR = 1 for Anttila et al. 
 ADDIN EN.CITE 

[5]
, Axelson et al. [2], and Hansen et al. [13].

	
	13
	Random
	1.47–1.60
	1.20–1.29
	1.79–1.98
	See Supplemental Table 3
	Using RR = 1 for Anttila et al. 
 ADDIN EN.CITE 

[5]
, Axelson et al. [2], and Hansen et al. [13] and various alternate RR selection results.a 


a Changing the primary analysis by one alternate RR each time. 

CC = case-control; JEM = job-exposure-matrix; LCL = lower confidence limit; obs = observable; RR = relative risk estimate; RRm = summary relative risk estimate; UCL = upper confidence limit.

Supplemental Table 3. Summary of some meta-analysis results for TCE (highest exposure groups) and kidney cancer.
	Analysis
	Model
	RRm 
	95% LCL
	95% UCL
	Heterogeneity
	Comments

	Analysis based on reported results
	Random
	1.64
	1.31
	2.04
	None obs

(fixed = random)
	

	Primary analysis
	Random
	1.58
	1.28
	1.96
	None obs


	Includes assumed values for Anttila et al. 
 ADDIN EN.CITE 

[5]
, Axelson et al. 2[]
, and Hansen et al. 13[]
.

Statistical significance not dependent on single study.

	Alternate RR selections a
	Random
	1.57
	1.27
	1.95
	None obs
	With Blair et al. 
 ADDIN EN.CITE 

[20]
 incidence RR instead of Radican et al. 
 ADDIN EN.CITE 

[19]
 mortality HR.

	
	Random
	1.60
	1.29
	1.98
	None obs
	With Morgan et al. 
 ADDIN EN.CITE 

[6]
 peak metric.

	
	Random
	1.47, 1.55
	1.20, 1.25
	1.80, 1.91
	None obs
	With Raaschou-Nielsen et al. 
 ADDIN EN.CITE 

[15]
 >5 years in total cohort for all kidney cancer and for RCC, respectively. 

	
	Random
	1.56−1.58
	1.26−1.28
	1.93−1.96
	None obs
	With Zhao et al. 
 ADDIN EN.CITE 

[16]
 incidence unlagged and mortality with and without lag.

	
	Random
	1.58−1.59
	1.28−1.29
	1.95−1.96
	None obs
	With Boice et al. 
 ADDIN EN.CITE 

[8]
 alternate for 
Zhao et al. 
 ADDIN EN.CITE 

[16]
.

	
	Random
	1.59
	1.29
	1.95
	None obs
	With Moore et al. 
 ADDIN EN.CITE 

[22]
 full study.

	
	Random
	1.54−1.58
	1.24−1.27
	1.90−1.95
	None obs
	With Charbotel et al. 
 ADDIN EN.CITE 

[18]
 high cumulative dose + peaks in subgroup; and high cumulative dose and high cumulative dose + peaks in full study with and without 10-year lag and with and without additional adjustment for exposure to cutting fluids and other petroleum oils. 

	
	Random
	1.47
	1.20
	1.79
	Not significant (p = 0.44)
	With Pesch et al. 
 ADDIN EN.CITE 

[12]
 JEM. 


a Changing the primary analysis by one alternate RR each time.

HR = hazard ratio; JEM = job-exposure-matrix; LCL = lower confidence limit; obs = observable; RCC = renal cell carcinoma; RR = relative risk estimate; RRm = summary relative risk estimate; UCL = upper confidence limit.

Supplemental Table 4. Summary of some meta-analysis results for TCE and liver cancer.
	Analysis
	# of studies
	Model
	RRm
	95% LCL
	95% UCL
	Heterogeneity
	Comments

	All studies

(all cohort studies)
	9
	Random
	1.29
	1.07
	1.56
	None obs

(fixed = random)
	Statistical significance not dependent on single study, except for 
Raaschou-Nielsen et al. 
 ADDIN EN.CITE 

[15]
, without which p = 0.15. No apparent publication bias.

	
	
	Fixed
	1.29
	1.07
	1.56
	
	

	All studies; liver cancer only, when available
	9
	Random
	1.25
	0.99
	1.57
	None obs
	Used RR estimates for liver cancer alone for the 3 studies that presented these; remaining RR estimates are for liver and gall bladder/biliary passage cancers.

	Alternate RR selections a
	9
	Random
	1.28
	1.06
	1.55
	None obs
	With RR = 1 assumed for Zhao et
 al. 
 ADDIN EN.CITE 

[16]
 in lieu of Boice et al. 
 ADDIN EN.CITE 

[8]
.

	
	9
	Random
	1.34
	1.09
	1.63
	None obs
	With Boice et al. 
 ADDIN EN.CITE 

[9]
 potential routine exposure rather than any 
potential exposure.

	
	9
	Random
	1.29
	1.07
	1.55
	None obs
	With estimated female contribution to Axelson et al. 2[]
.

	
	9
	Random
	1.26
	1.05
	1.52
	None obs
	With Morgan et al. 
 ADDIN EN.CITE 

[6]
 published SMR.

	Highest exposure 

groups
	6
	Random
	1.32
	0.93
	1.86
	None obs
	

	
	8
	Random
	1.28
	0.93
	1.77
	None obs
	Primary analysis. Using RR = 1 for Hansen et al. 13[]
 and 
Zhao et al. 
 ADDIN EN.CITE 

[16]
.

	
	7−8
	Random
	1.24−1.26
	0.88−0.91 
	1.73−1.82
	None obs
	Using alternate selectionsa for Morgan et al. 
 ADDIN EN.CITE 

[6]
 and 
Raaschou-Nielsen et al. 
 ADDIN EN.CITE 

[15]
 and excluding Axelson et al. 2[]
.


a Changing the primary analysis by one alternate RR each time.

LCL = lower confidence limit; obs = observable; RR = relative risk estimate; RRm = summary relative risk estimate; SMR = standardized mortality ratio; UCL = upper confidence limit.
Supplemental Table 5. Summary of some meta-analysis results for TCE (overall) and NHL.
	Analysis
	# of studies
	Model
	 RRm
	95% LCL
	95% UCL
	Heterogeneity
	Comments

	All studies
	17
	Random
	1.23
	1.07
	1.42
	Not significant

(p = 0.16)

I2 = 26%

 
	Statistical significance of RRm not dependent on individual studies.

	 
	 
	Fixed
	1.21
	1.08
	1.35
	
	 

	Cohort
	9
	Random
	1.33
	1.13
	1.58
	Not significant

(p = 0.34)

I2 = 12%

 
	Not significant difference between CC and cohort studies (p = 0.19).

	 
	 
	Fixed
	1.31
	1.14
	1.51
	
	Not significant difference between CC and cohort studies (p = 0.08).

	Case-control
	8
	Random
	1.11
	0.89
	1.38
	Not significant

(p = 0.22)

I2 = 27% 
	 

	 
	 
	Fixed
	1.07
	0.90
	1.28
	
	 

	Alternate RR selections a
 

 

 

 
	17
	Random
	1.20
	1.03
	1.39
	Not significant

(p = 0.11)

I2 = 31%
	With estimated Zhao et al. 
 ADDIN EN.CITE 

[16]
 overall RR for incidence rather than mortality.

	
	17
	Random
	1.22
	1.03
	1.43
	Not significant

(p = 0.09)

I2 = 34%
	With Boice et al. 
 ADDIN EN.CITE 

[8]
 rather than
Zhao et al. 
 ADDIN EN.CITE 

[16]
.

	
	17
	Random
	1.23
	1.07
	1.42
	Not significant

(p = 0.16)

I2 = 25%
	With estimated female contribution to Axelson et al. 2[]
.

	
	17
	Random
	1.24
	1.07
	1.44
	Not significant

(p = 0.16)

I2 = 26%
	With Boice et al. 
 ADDIN EN.CITE 

[9]
 potential routine exposure SMR.


Supplemental Table 5. Summary of some meta-analysis results for TCE (overall) and NHL.

	Analysis
	# of studies
	Model
	 RRm
	95% LCL
	95% UCL
	Heterogeneity
	Comments

	
	17
	Random
	1.25
	1.08
	1.44
	Not significant

(p = 0.17)

I2 = 25%
	With Morgan et al. [71] unpublished RR.

	
	17
	Random
	1.28
	1.09
	1.49
	Not significant

(p = 0.09)

I2 = 34%
	With Raaschou-Nielsen et al. 
 ADDIN EN.CITE 

[15]
 subgroup expected to have higher exposures. 

	Alternate analysis; traditional definition of NHL only
	13
	Random
	1.27
	1.05
	1.55
	Not significant

(p = 0.054) 

I2 = 42%
	Omitting Miligi et al. 
 ADDIN EN.CITE 

[17]
, 
Nordstrom et al. 
 ADDIN EN.CITE 

[7]
, Persson and Frederikson 
 ADDIN EN.CITE 

[11]
, and Greenland et al. 
 ADDIN EN.CITE 

[4]
, and including Boice et al. 
 ADDIN EN.CITE 

[8]
 instead of Zhao et al. 
 ADDIN EN.CITE 

[16]
.

	Highest exposure groups
	13
	Random
	1.43
	1.13
	1.82
	Not significant

(p = 0.30)

I2 = 14%
	Statistical significance not dependent on single study.



	 
	 
	Fixed
	1.43
	1.16
	1.75
	 
	 

	
	
	Random
	1.40−1.49
	1.05−1.15
	1.75−1.93
	See Supplemental Table 6. 
	Using alternative RR selection results a 


a Changing the primary analysis by one alternate RR each time; more details on alternate RR estimates in text. CC = case-control; LCL = lower confidence limit; NHL = non-Hodgkin lymphoma; RR = relative risk estimate; RRm = summary relative risk estimate; SMR = standardized mortality ratio; 
UCL = upper confidence limit.

Supplemental Table 6. Summary of some meta-analysis results for TCE (highest exposure groups) and NHL.
	Analysis
	# of studies
	Model
	Combined RR estimate
	95% LCL
	95% UCL
	Heterogeneity
	Comments

	All studies 
	13
	Random
	1.43
	1.13
	1.82
	Not significant

(p = 0.30)

I2 = 14%
	Statistical significance not dependent on 
single study.

	
	13
	Fixed
	1.43
	1.16
	1.75
	
	

	Cohort Studies 
	8
	Random
	1.60
	1.24
	2.08
	None observable (random = fixed)
	Not significant difference between CC and cohort studies (p = 0.47).

	
	8
	Fixed
	1.60
	1.24
	2.08
	
	Not significant difference between CC and cohort studies (p = 0.15).

	Case-Control Studies 
	5
	Random
	1.29
	0.76
	2.20
	NS (p = 0.08)

I2 = 53%
	

	
	5
	Fixed
	1.18
	0.84
	1.64
	
	

	Alternate RR selections a
	13
	Random
	1.40
	1.11
	1.75
	NS (p = 0.33)

I2 = 11%
	With Raaschou-Nielsen et al. 
 ADDIN EN.CITE 

[15]

HYPERLINK \l "_ENREF_14" \o "Raaschou-Nielsen, 2003 #168"

 full cohort instead of subgroup expected to have 
higher exposures.

	
	13
	Random
	1.40
	1.09
	1.80
	NS (p = 0.25)

I2 = 19%
	With Blair et al. 
 ADDIN EN.CITE 

[20]
 incidence RR instead of Radican et al. 
 ADDIN EN.CITE 

[19]
 mortality HR.

	
	13
	Random
	1.41
	1.05
	1.88
	NS (p = 0.12)

I2 = 33%
	With Zhao et al. 
 ADDIN EN.CITE 

[16]

HYPERLINK \l "_ENREF_15" \o "Zhao, 2005 #184"

 incidence.

	
	13
	Random
	1.43
	1.13
	1.80
	NS (p = 0.32)

I2 = 13%
	With estimated female contribution for 
Axelson et al. 2[]
.

	
	13
	Random
	1.43
	1.15
	1.78
	NS (p = 0.37)

I2 = 9%
	With Purdue et al. 24[]
 highest cumulative exposure tertile.

	
	13
	Random
	1.44
	1.12
	1.85
	NS (p = 0.29)

I2 = 16%
	With Miligi et al. 
 ADDIN EN.CITE 

[17]
 with >15 years. 


Supplemental Table 6. Summary of some meta-analysis results for TCE (highest exposure groups) and NHL.
	Analysis
	# of studies
	Model
	Combined RR estimate
	95% LCL
	95% UCL
	Heterogeneity
	Comments

	
	13
	Random
	1.44
	1.14
	1.83
	NS (p = 0.32)

I2 = 13%
	With Morgan et al. 
 ADDIN EN.CITE 

[6]
 peak.

	
	13
	Random
	1.45
	1.14
	1.86
	NS (p = 0.25)

I2 = 19%
	With Hansen et al. [13] mean exposure.

	
	13
	Random
	1.49
	1.14
	1.93
	NS (p = 0.17)

I2 = 27%
	With Hansen et al. [13] duration.


a Changing the primary analysis by one alternate RR estimate each time.

CC = case-control; HR = hazard ratio; LCL = lower confidence limit; NHL = non-Hodgkin lymphoma; NS = not statistically significant; 
RR = relative risk estimate; RRm = summary relative risk estimate; UCL = upper confidence limit.
Supplemental Figure 1. Funnel plots of SE by log RR estimate for TCE and (a) kidney cancer, (b) liver cancer, and (c) NHL. Funnel plots were created using the software package Comprehensive Meta-Analysis, Version 2 (© 2006, Biostat, Inc.).
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