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be easily explained by bias or confounding, a question can
still be asked, that is, could the relationship between PCBs
and TGCT differ by age at diagnosis? PCBs tend to bioaccu-
mulate, with more heavily chlorinated PCB congeners tend-
ing to have longer half-lives. Half-lives of PCB congeners
were reported ranging from 4.6 years for PCB-28 to 41.0
years for PCB-156. The half-life for the heavy PCB con-
geners (17.8 years) was found to be approximately twice
that for the light PCBs (9.6 years) in early studies. There-
fore, the same PCB concentration measured in a 20-year-
old vs. a 55-year-old is unlikely to represent the same
lifetime PCB exposure or type of PCB exposure. In this
analysis, we stratified the data by median age of diag-
nosis of TGCT and further stratified by histologic type of
TGCT (seminoma vs non-seminoma) to explore if the risk
of TGCT associated with PCB exposures differs by age.
© 2021 The Authors. Published by Elsevier Inc.

This is an open access article under the CC BY-NC-ND
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Epidemiology

Cancer Epidemiology, Environmental Exposures

Tables

Serum levels of PCBs were analyzed by chemical laboratory at Harvard
University and confounding factors were self-reported

Raw

Men diagnosed with testicular germ cell tumors took part in this research
project after the disease was diagnosed and health controls were selected by
random digit dialing. All the participants signed the Informed Consent Form.
The trained interviewers conducted in-person interviews with a standardized
and structured questionnaire for demographic and lifestyle factors, past
medical history, et al., and following the completion off the in-person
interview, at least 5cc venous blood was collected and stored at —84 °C until
laboratory analyses.

Data were collected either at the participants’ homes or at locations
convenient for the participants in Massachusetts and Connecticut, USA.

Raw data are present in .CSV available with the article [1].

Zhiyuan Cheng, Xichi Zhang, Bryan Bassig, Russ Hauser, Theodore R. Holford,
Elizabeth Zheng, and et al. Serum polychlorinated biphenyl (PCB) levels and
risk of testicular germ cell tumors: a population-based case-control study in
Connecticut and Massachusetts. Environ. Pollut. 2021, 273: 116,458
https://doi.org/10.1016/j.envpol.2021.116458 [2]

Value of the Data

+ The incidence rate of testicular germ cell tumors (TGCT) has continuously increased in West-
ern countries over the last several decades [3-9]. Little is known about the polychlorinated
biphenyl (PCBs) exposures that could explain the observed long-term increasing trend in the
U.S. This dataset provides the results of serum level of 56 congeners of PCBs, the histological
types of TGCT, as well as the epidemiology survey dataset including the demographic data
and majority of the confounding factors of TGCT for further adjustment [1].

- This dataset is unique and utility to researchers who were interesting in exploring the TGCT
risks associated with the exposure level of single PCBs, functional PCBs groups. Particularly
under the inconsistent association between PCBs exposure and TGCT risk. [10-14]


http://creativecommons.org/licenses/by-nc-nd/4.0/
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- The dataset is also valuable to test the risk of TGCT associated with PCB exposures by age
at diagnosis in differ. Since age at diagnosis could be a potential impact on the observed
association since PCBs tend to bioaccumulate, individual PCB congeners have wide variation
in half-lives [15], and thus cases diagnosed at different ages may have different PCB exposure
profiles.

This data presented here describe the association of PCBs and TGCT risk by age of diagnosis
of TGCT and by histologic type of TGCT (seminoma vs non-seminoma). The results presented
here offer a deep investigation of the relationship between PCB exposures and the risk of
TGCT.

The data are of considerable importance in cancer prevention and control area, especially
considering the fact that testicular cancer has been increasing during the past decades in the
US and several European populations.

1. Data Description

Table 1 present the composed variables and descriptions of .CSV file which contains raw data
related to this article. A total of 356 histologically confirmed incident TGCT patients and 323
population-based controls were included in this database. All of the 56 PCBs congeners were
presented as total lipid (total cholesterol and triglycerides) adjusted residue values.

Table 2 presents the risk of TGCT associated with functional categories of PCBs congeners
among those under age 36 years old (median age of the study participants). A significant associ-
ation was observed between total serum level of Group 1 (potential estrogenic) PCBs and risk of
TGCT. Multi-covariate adjusted OR of 2.27 (95%CI:1.02-5.04) was observed when the fourth quar-
tile was compared with the lowest quartile group. Further stratification of the Group 1 PCBs into
Group 1A (estrogenic, weak phenobarbital inducers, not persistent) and Group 1B (weak pheno-
barbital inducers, persistent) PCBs showed that the Group 1B PCB congeners were significantly
associated with the increased risk of TGCT. An OR of 2.48 (95%Cl: 1.14-5.84) was observed for
the Group 1B when the fourth quartile group was compared with the lowest. Group 2 (poten-
tially antiestrogenic) and the sub-groups of Group 2 PCB congeners, and Group 3 (phenobarbital,
CYP1A, and CYP2B inducers) PCBs showed no increased risk of TGCT.

Table 3 shows the results linking serum levels of PCBs stratified by the Wolff's classification
to seminoma risk for those under 36 years old. The results for seminoma were similar to that
of the total TGCT as presented in Table 2 for those under age 36. A multi-covariate adjusted OR
of 3.15 (95%Cl: 1.37-7.22) was observed for Group 1 PCBs, and 3.63 (95%Cl: 1.44-9.18) for the
PCB 1B group when the fourth quartile of serums levels of PCBs was compared with the lowest

Table 1
Contents of the dataset.
Variables Description
TGCT_Subtype 1=Seminoma 2=Non-seminoma
Case_cntrl 1=TGCT cases 2=Matched controls
Age Age at diagnose
High_inch High at diagnose
Weight_pound Weight at diagnose (pound)
Undescended_testis 1=Undescended testis history 2=Non history of undescended testis
Education 1=High school or less, 2=College, 3=Postgraduate, 4=Master and above
BMI Body Mass index
Study_site 1= Connecticut, 2=Massachusetts
Race 1=White, 2=0thers
Testicle_injury 1=Have testicle injury history, 2=No history of testicle injury
birthweight_Kg Birth weight (Kilogram)

Pcbxxx_fa Lipo-adjusted concentration of 56 PCBs congeners
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Table 2
Risk of TGCT associated with specific groups of PCBs for those with age<36 (median age), Connecticut and Mas-
sachusetts, 2006-2010.

PCBs concentration (ng/g)? Cases Controls OR (95% CI)° p for trend® p for homogeneity*
Group 1: Estrogenic PCBs (Congeners 25, 28, 31, 44, 49, 52, 70, 101, 174, 177, 187, 201)
0.8-2.6 44 55 1.00
2.7-54 27 28 1.13 (0.46-2.76)
5.5-111 22 24 0.87 (0.35-2.18)
11.2-88.2 66 26 2.27 (1.02-5.04) <0.05 0.1
Group 1A (Congeners 25, 28, 31, 44, 49, 52, 70)
0.1-0.8 34 33 1.00
0.9-1.7 17 23 0.65 (0.23-1.89)
1.8-3.3 21 35 0.72 (0.26-1.95)
3.4-245 87 42 1.71 (0.78-3.79) <0.05 0.2
Group 1B (Congeners 101, 174, 177, 187, 201)
0.1-0.7 39 59 1.00
0.8-3.3 40 30 1.86 (0.80-4.32)
3.4-78 34 23 1.74 (0.71-4.26)
7.9-75.1 46 21 248 (1.14-5.84) <0.05 0.1
Group 2: Antiestrogenic PCBs (Congeners 66, 74, 95, 105, 110, 118, 128, 138, 156, 167, 170, 171)
1.3-18.5 70 60 1.00
18.6-29.8 52 40 1.02 (0.49-2.12)
29.9-46.0 27 20 113 (0.49-2.61)
46.1-193.4 9 7 1.55 (0.30-8.16) 0.8 0.2
Group 2A (Congeners 66, 74, 95, 105, 110, 171, 118, 156, 167)
0.3-9.9 67 58 1.00
10.0-14.6 41 40 0.86 (0.40-1.83)
14.7-23.8 41 25 1.01 (0.44-2.31)
23.9-114.1 10 10 1.93 (0.53-6.98) 0.9 0.4
Group 2B (Congeners 128, 138, 170)
0.2-7.8 76 66 1.00
7.9-13.8 44 41 0.67 (0.32-1.40)
13.9-22.2 31 18 1.23 (0.53-2.86)
22.3-170.6 8 8 0.68 (0.13-3.66) 0.5 0.7
Group 3: Enzyme induction PCBs (Congeners 99, 153, 180, 183,196, 203)
0.3-19.8 74 73 1.00
19.9-37.2 58 41 1.09 (0.54-2.18)
37.3-66.8 21 12 1.75 (0.62-5.00)
66.9-339.8 6 7 0.63 (0.12-3.27) 0.4 0.4

3 Quartiles of PCBs groups were categorized by the quartile distribution of serum levels of PCBs among the controls.

b Adjusted for race (white/other), BMI (17.7-24.8, 24.9~29.9, 30.0-50.1), undescended testis (yes/no), history of injuries
to testis or groin (yes/no), family history of cancer (yes/no/unknown), birth weight (0.7-2.4, 2.5-3.9, 4.0-5.4), education
(high school or less, college, postgraduate, Master and above), and study site (CT or MA).

¢ p represents the Cochran-Armitage test for trend.

4" p represents the homogeneity test for the log-transformed PCBs concentration.

quartile group. No significantly increased or decreased risk of seminoma was observed for the
Group 2 or subgroups of Group 2 PCB congeners and Group 3 PCBs.

Tables 4 presents the association of PCB congeners with non-seminoma risk for those un-
der 36 years old. A multi-covariate adjusted OR of 2.73 (95%Cl:1.30-5.73) was observed for the
Group 1, and 3.39 (95%CI: 1.50-7.67) for the Group 1B PCBs congeners when the fourth quartile
was compared with the lowest quartile group. Again, no significant increased or decreased risk
of non-seminoma was observed for the population under age 36 years old.

Table 5 presented the TGCT risk associated with functional PCBs stratified by the Wolff’s clas-
sification for those aged 36 and over. A significant association was observed between serum
levels of Group 1 PCBs and the risk of TGCT. A multi-covariate adjusted OR of 1.91 (95%Cl:1.04-
3.69) was observed for Group 1 PCBs when the fourth quartile was compared with the low-
est. A significantly higher OR of 6.26 (95%Cl: 2.21-10.74) was observed for Group 1B PCBs
when the fourth quartile was compared with the lowest quartile group. Group 2 (potentially
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Table 3
Risk of seminoma associated with specific groups of PCBs for those with age<36 (median age), Connecticut and Mas-
sachusetts, 2006-2010.

PCBs concentration (ng/g)? Cases Controls OR (95% CI)° p for trend® p for homogeneity?
Group 1: Estrogenic PCBs (Congeners 25, 28, 31, 44, 49, 52, 70, 101, 174, 177, 187, 201)
0.8-2.6 17 55 1.00
2.7-54 1 28 112 (0.43-2.95)
5.5-11.1 10 24 1.21 (0.44-3.30)
11.2-88.2 29 26 3.15 (1.37-7.22) <0.05 0.2
Group 1A (Congeners 25, 28, 31, 44, 49, 52, 70)
0.1-0.8 12 33 1.00
0.9-1.7 5 23 0.45 (0.13-1.56)
1.8-33 9 35 0.59 (0.20-1.80)
3.4-245 41 42 1.99 (0.83-4.76) <0.05 0.1
Group 1B (Congeners 101, 174, 177, 187, 201)
0.1-0.7 13 59 1.00
0.8-3.3 21 30 2.99 (1.21-7.42)
3.4-7.8 14 23 2.24 (0.81-6.19)
7.9-75.1 19 21 3.63 (1.44-9.18) 0.1 0.1
Group 2: Antiestrogenic PCBs (Congeners 66, 74, 95, 105, 110, 118, 128, 138, 156, 167, 170, 171)
1.3-18.5 28 64 1.00
18.6-29.8 27 40 1.40 (0.67-2.92)
29.9-46.0 9 20 1.07 (0.40-2.93)
46.1-193.4 3 7 0.90 (0.19-4.20) 0.6 0.4
Group 2A (Congeners 66, 74, 95, 105, 110, 171, 118, 156, 167)
0.3-9.9 30 58 1.00
10.0-14.6 18 40 0.73 (0.33-1.63)
14.7-23.8 15 25 0.92 (0.38-2.20)
23.9-114.1 4 10 0.90 (0.24-3.46) 0.8 0.8
Group 2B (Congeners 128, 138, 170)
0.2-7.8 27 66 1.00
7.9-13.8 24 11 1.24 (0.58-2.65)
13.9-22.2 13 18 1.88 (0.75-4.73)
22.3-170.6 3 8 0.81 (0.18-3.68) 0.6 0.7
Group 3: Enzyme induction PCBs (Congeners 99, 153, 180, 183,196, 203)
0.3-19.8 28 73 1.00
19.9-37.2 29 41 1.62 (0.78-3.36)
37.3-66.8 7 12 1.55 (0.51-4.69)
66.9-339.8 3 7 1.01 (0.22-4.58) 0.5 0.5

2 Quartiles of PCBs groups were categorized by the quartile distribution of serum levels of PCBs among the controls.

b Adjusted for race (white/other), BMI (17.7-24.8, 24.9~29.9, 30.0-50.1), undescended testis (yes/no), history of injuries
to testis or groin (yes/no), family history of cancer (yes/no/unknown), birth weight (0.7-2.4, 2.5-3.9, 4.0-5.4), education
(high school or less, college, postgraduate, Master and above), and study site (CT or MA).

¢ p represents the Cochran-Armitage test for trend.

4 p represents the homogeneity test for the log-transformed PCBs concentration.

antiestrogenic) or subgroups of Group 2 (Group 1A and Group 1B) and Group 3 (phenobarbital,
CYP1A, and CYP2B inducers) PCBs showed no increased or decreased risk of TGCT.

Table 6 presents the results for seminoma only for those aged 36 and over. Group 1A
showed a significantly increased risk of non-seminoma with a multi-covariate adjusted OR of
7.46 (95%Cl: 2.27-12.53). Group 2 and Group 3, however, showed no significantly increased or
decreased risk of seminoma.

Table 7 shows the results for non-seminoma only for those aged 36 and over. Group 1A PCBs
showed a significantly increased risk of non-seminoma with an OR of 3.11 (95%CI:1.08-8.97).
On the other hand, a significantly decreased risk of non-seminoma with an OR of 0.16 (95%Cl:
0.04-0.68) and 0.12 (95%CI: 0.03-0.51) were observed for Group 2A PCBs (congeners 66, 74, 95,
105, 110, 171, 118, 156, 167) when the fourth and third quartile groups compared with lowest
reference quartile. Group 2 and Group 3 PCB congeners showed no significant association with
non-seminoma risk.
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Table 4
Risk of non-seminoma associated with specific groups of PCBs for those with age<36 (median age), Connecticut and
Massachusetts, 2006-2010.

PCBs concentration (ng/g)? Cases Controls OR (95% CI)° p for trend® p for homogeneity*
Group 1: Estrogenic PCBs (Congeners 25, 28, 31, 44, 49, 52, 70, 101, 174, 177, 187, 201)
0.8-2.6 25 55 1.00
2.7-54 15 28 1.26 (0.55-2.87)
5.5-111 12 24 1.21 (0.49-2.97)
11.2-88.2 35 26 2.73 (1.30-5.73) 0.1 0.2
Group 1A (Congeners 25, 28, 31, 44, 49, 52, 70)
0.1-0.8 20 33 1.00
0.9-1.7 11 23 0.71 (0.27-1.86)
1.8-3.3 12 35 0.56 (0.23-1.37)
3.4-245 44 42 1.51 (0.70-3.25) 0.1 0.1
Group 1B (Congeners 101, 174, 177, 187, 201)
0.1-0.7 24 59 1.00
0.8-3.3 18 30 2.03 (0.88-4.71)
3.4-78 19 23 1.94 (0.83-4.52)
7.9-75.1 26 21 3.39 (1.50-7.67) 03 0.2
Group 2: Antiestrogenic PCBs (Congeners 66, 74, 95, 105, 110, 118, 128, 138, 156, 167, 170, 171)
1.3-18.5 39 64 1.00
18.6-29.8 24 40 0.87 (0.43-1.77)
29.9-46.0 17 20 1.84 (0.80-4.22)
46.1-193.4 6 7 1.53 (0.40-5.90) 04 0.3
Group 2A (Congeners 66, 74, 95, 105, 110, 171, 118, 156, 167)
0.3-9.9 34 58 1.00
10.0-14.6 22 40 0.89 (0.44-1.83)
14.7-23.8 25 25 1.86 (0.86-4.02)
23.9-114.1 6 10 1.23 (0.36-4.25) 0.6 0.4
Group 2B (Congeners 128, 138, 170)
0.2-7.8 46 66 1.00
7.9-13.8 19 11 0.58 (0.29-1.19)
13.9-22.2 17 18 1.64 (0.70-3.85)
22.3-170.6 5 8 1.31 (0.36-4.82) 0.3 0.2
Group 3: Enzyme induction PCBs (Congeners 99, 153, 180, 183,196, 203)
0.3-19.8 43 73 1.00
19.9-37.2 27 41 1.24 (0.64-2.43)
37.3-66.8 14 12 2.51 (0.97-6.49)
66.9-339.8 3 7 1.00 (0.22-4.54) 0.1 0.2

3 Quartiles of PCBs groups were categorized by the quartile distribution of serum levels of PCBs among the controls.

b Adjusted for race (white/other), BMI (17.7-24.8, 24.9~29.9, 30.0-50.1), undescended testis (yes/no), history of injuries
to testis or groin (yes/no), family history of cancer (yes/no/unknown), birth weight (0.7-2.4, 2.5-3.9, 4.0-5.4), education
(high school or less, college, postgraduate, Master and above), and study site (CT or MA).

¢ p represents the Cochran-Armitage test for trend.

4" p represents the homogeneity test for the log-transformed PCBs concentration.

Table 8 shows the Pearson correlation coefficients among the individual PCB congeners stud-
ied in this population. As shown in Table 7, the less chlorinated PCBs (mainly referred to non-
ortho or one ortho PCBs congeners) generally have weaker correlations, while more chlorinated
PCB congeners (mainly referred to those PCBs congeners with total of four or more chlorine
substituents or with more than two of the meta positions chlorinated) generally have stronger
correlations with other PCB congeners studied in this population. More specifically, Group 1 PCBs
congeners showed non-significant correlation with Group 2 or Group 3 PCBs congeners, while
strong correlation was observed between Group 2 and Group 3 PCBs congeners. These correla-
tions strengthen our observed associations mainly among less chlorinated PCBs and TGCT risk
in this study.
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Table 5
Risk of total TGCT associated with specific groups of PCBs for those with age>=36 (median age), Connecticut and Mas-
sachusetts, 2006-2010.

PCBs concentration (ng/g)? Cases Controls OR (95% CI)° p for trend® p for homogeneity?
Group 1: Estrogenic PCBs (Congeners 25, 28, 31, 44, 49, 52, 70, 101, 174, 177, 187, 201)
0.8-2.6 19 24 1.00
2.7-54 19 53 0.57 (0.16-2.01)
5.5-11.1 44 57 0.78 (0.25-2.41)
11.2-88.2 71 56 1.91 (1.04-3.69) <0.05 0.2
Group 1A (Congeners 25, 28, 31, 44, 49, 52, 70)
0.1-0.8 28 47 1.00
0.9-1.7 27 58 1.84 (0.64-5.33)
1.8-33 26 46 1.11 (0.38-3.27)
3.4-245 68 39 6.26 (2.21-10.74) <0.05 0.1
Group 1B (Congeners 101, 174, 177, 187, 201)
0.1-0.7 10 21 1.00
0.8-3.3 32 51 1.10 (0.28-4.28)
3.4-7.8 37 57 0.99 (0.26-3.76)
7.9-75.1 70 61 2.65 (0.72-9.72) <0.05 0.1
Group 2: Antiestrogenic PCBs (Congeners 66, 74, 95, 105, 110, 118, 128, 138, 156, 167, 170, 171)
1.3-18.5 19 15 1.00
18.6-29.8 34 42 0.70 (0.21-2.41)
29.9-46.0 47 56 0.53 (0.16-1.77)
46.1-193.4 48 75 0.50 (0.15-1.70) 09 0.4
Group 2A (Congeners 66, 74, 95, 105, 110, 171, 118, 156, 167)
0.3-9.9 27 23 1.00
10.0-14.6 38 40 0.82 (0.28-2.41)
14.7-23.8 41 57 0.36 (0.13-1.02)
23.9-114.1 43 70 0.45 (0.16-1.33) 0.9 0.4
Group 2B (Congeners 128, 138, 170)
0.2-7.8 14 14 1.00
7.9-13.8 31 40 0.61 (0.16-2.31)
13.9-22.2 55 64 0.88 (0.27-2.89)
22.3-170.6 49 72 0.64 (0.19-2.19) 0.8 0.5
Group 3: Enzyme induction PCBs (Congeners 99, 153, 180, 183,196, 203)
0.3-19.8 12 8 1.00
19.9-37.2 35 40 0.82 (0.22-3.09)
37.3-66.8 58 69 0.73 (0.21-2.62)
66.9-339.8 44 73 0.32 (0.08-1.22) 0.7 0.3

2 Quartiles of PCBs groups were categorized by the quartile distribution of serum levels of PCBs among the controls.

b Adjusted for race (white/other), BMI (17.7-24.8, 24.9~29.9, 30.0-50.1), undescended testis (yes/no), history of injuries
to testis or groin (yes/no), family history of cancer (yes/no/unknown), birth weight (0.7-2.4, 2.5-3.9, 4.0-5.4), education
(high school or less, college, postgraduate, Master and above), and study site (CT or MA).

¢ p represents the Cochran-Armitage test for trend.

4 p represents the homogeneity test for the log-transformed PCBs concentration.

2. Experimental Design, Materials and Methods

Participants. The study population has been described previously [16]. The subjects were re-
cruited between 2006 and 2010 among male residents of CT and MA. The case group includes
356 histologically confirmed incident TGCT patients aged from 15 to 55. 323 population-based
controls were selected by random digit dialing frequency-matched to the cases on the basis of
age (+5), sex and state.

Experimental Design. The trained interviewers conducted in-person interviews with a stan-
dardized and structured questionnaire for demographic and lifestyle factors, past medical his-
tory, etc. and following the completion off the in-person interview, at least 5cc venous blood
was collected and stored at —84 °C until laboratory analyses.

The serum samples collected in CT and MA were transferred to the study laboratory at Har-
vard University where lipid level (total cholesterol, triglyceride) and 56 PCB congeners were
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Table 6
Risk of seminoma associated with specific groups of PCBs for those with age>=36 (median age), Connecticut and Mas-
sachusetts, 2006-2010.

PCBs concentration (ng/g)? Cases Controls OR (95% CI)® p for trend* p for homogeneity*

Group 1: Estrogenic PCBs (Congeners 25, 28, 31, 44, 49, 52, 70, 101, 174, 177, 187, 201)

0.8-2.6 14 24 1.00
2.7-5.4 7 53 0.34 (0.07-1.54)
5.5-11.1 28 57 0.67 (0.19-2.36)
11.2-88.2 52 56 1.59 (0.59-5.18) <0.05 0.1
Group 1A (Congeners 25, 28, 31, 44, 49, 52, 70)
0.1-0.8 20 47 1.00
0.9-1.7 15 58 113 (0.31-4.13)
1.8-33 17 46 1.10 (0.32-3.79)
3.4-24.5 49 39 746 (2.27-12.53) <0.05 0.1
Group 1B (Congeners 101, 174, 177, 187, 201)
0.1-0.7 5 21 1.00
0.8-3.3 20 51 0.94 (0.19-4.62)
3.4-7.8 24 57 1.06 (0.23-4.96)
7.9-75.1 52 61 2.35 (0.54-10.27) 0.1 0.1
Group 2: Antiestrogenic PCBs (Congeners 66, 74, 95, 105, 110, 118, 128, 138, 156, 167, 170, 171)
1.3-18.5 13 15 1.00
18.6-29.8 19 42 0.47 (0.12-1.88)
29.9-46.0 33 56 0.54 (0.15-1.92)
46.1-193.4 35 75 0.42 (0.12-1.50) 0.8 0.6
Group 2A (Congeners 66, 74, 95, 105, 110, 171, 118, 156, 167)
0.3-9.9 13 23 1.00
10.0-14.6 27 40 1.71 (0.48-6.11)
14.7-23.8 29 57 0.68 (0.20-2.39)
23.9-114.1 32 70 0.74 (0.21-2.57) 0.1 0.3
Group 2B (Congeners 128, 138, 170)
0.2-7.8 9 14 1.00
7.9-13.8 19 40 0.44 (0.09-2.02)
13.9-22.2 39 64 0.81 (0.23-2.91)
22.3-170.6 34 72 0.52 (0.14-1.90) 0.8 0.5
Group 3: Enzyme induction PCBs (Congeners 99, 153, 180, 183,196, 203)
0.3-19.8 9 8 1.00
19.9-37.2 21 40 0.75 (0.18-3.17)
37.3-66.8 41 69 0.75 (0.20-2.80)
66.9-339.8 30 73 0.27 (0.07-1.07) 0.1 0.2

3 Quartiles of PCBs groups were categorized by the quartile distribution of serum levels of PCBs among the controls.

b Adjusted for race (white/other), BMI (17.7-24.8, 24.9~29.9, 30.0-50.1), undescended testis (yes/no), history of injuries
to testis or groin (yes/no), family history of cancer (yes/no/unknown), birth weight (0.7-2.4, 2.5-3.9, 4.0-5.4), education
(high school or less, college, postgraduate, Master and above), and study site (CT or MA).

¢ p represents the Cochran-Armitage test for trend.

4 p represents the homogeneity test for the log-transformed PCBs concentration.

analyzed (PCBs 6, 8, 16, 18, 25, 26, 28, 31, 33, 37, 41, 44, 47, 49, 52, 60, 66, 70, 74, 84, 87,
95, 97, 99, 101, 105, 110, 118, 128, 135, 136, 138, 141, 146, 149, 151, 153, 156, 157, 167, 170,
171, 174, 180, 183, 187, 189, 194, 195, 196, 199, 201/177, 203, 206 and 209). In brief, serum
extraction is based on analytical procedures developed by the U.S. Centers for Disease Con-
trol and Prevention (CDC), with modifications to conform to ultra-trace levels analysis. The
PCBs concentration in serum extracts were analyzed by gas chromatography with electron cap-
ture detection using Hewlett Packard 6980 GC with duel injection, duel capillary columns and
duel Micro-ECDs (GC/_LECD). Confirmatory analyses were done on a capillary column of dif-
ferent polarity and similar instrumental conditions. Total lipid concentration was calculated for
each subject using measurements of total cholesterol and triglycerides. Method detection lim-
its (MDLs) were determined as three times the standard deviation obtained from the analy-
sis of eight aliquots of bovine serum fortified with target analytes as recommended in U.S.
EPA method (EPA 1984), MDL values for most of the congeners below 0.01 ng/g with all PCB
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Table 7
Risk of non-seminoma associated with specific groups of PCBs for those with age>=36 (median age), Connecticut and
Massachusetts, 2006-2010.

PCBs concentration (ng/g)? Cases Controls OR (95% CI)° p for trend® p for homogeneity*
Group 1: Estrogenic PCBs (Congeners 25, 28, 31, 44, 49, 52, 70, 101, 174, 177, 187, 201)
0.8-2.6 4 24 1.00
2.7-54 12 53 1.70 (0.44-6.66)
5.5-11.1 1 57 1.33 (0.33-5.38)
11.2-88.2 17 56 2.22 (0.57-8.59) 0.6 0.4
Group 1A (Congeners 25, 28, 31, 44, 49, 52, 70)
0.1-0.8 7 47 1.00
0.9-1.7 1 58 1.63 (0.54-4.97)
1.8-33 9 46 1.18 (0.36-3.84)
3.4-245 17 39 3.11 (1.08-8.97) 0.2 0.1
Group 1B (Congeners 101, 174, 177, 187, 201)
0.1-0.7 5 21 1.00
0.8-3.3 10 51 0.81 (0.22-2.96)
3.4-7.8 1 57 0.81 (0.23-2.87)
7.9-75.1 18 61 1.28 (0.38-4.34) 0.3 0.2
Group 2: Antiestrogenic PCBs (Congeners 66, 74, 95, 105, 110, 118, 128, 138, 156, 167, 170, 171)
1.3-185 6 15 1.00
18.6-29.8 14 42 1.45 (0.41-5.16)
29.9-46.0 12 56 0.72 (0.20-2.58)
46.1-193.4 12 75 0.67 (0.18-2.46) 0.1 0.2
Group 2A (Congeners 66, 74, 95, 105, 110, 171, 118, 156, 167)
0.3-9.9 13 23 1.00
10.0-14.6 10 40 0.29 (0.07-1.27)
14.7-23.8 1 57 0.12 (0.03-0.51)
23.9-114.1 10 70 0.16 (0.04-0.68) 0.4 0.2
Group 2B (Congeners 128, 138, 170)
0.2-7.8 5 14 1.00
7.9-13.8 1 40 1.32 (0.20-8.59)
13.9-22.2 13 64 0.91 (0.16-5.24)
22.3-170.6 15 72 0.70 (0.12-3.87) 0.4 0.3
Group 3: Enzyme induction PCBs (Congeners 99, 153, 180, 183,196, 203)
0.3-19.8 3 8 1.00
19.9-37.2 13 40 1.23 (0.18-8.57)
37.3-66.8 14 69 0.67 (0.10-4.62)
66.9-339.8 14 73 0.34 (0.05-2.44) 0.1 0.1

2 Quartiles of PCBs groups were categorized by the quartile distribution of serum levels of PCBs among the controls.

b Adjusted for race (white/other), BMI (17.7-24.8, 24.9~29.9, 30.0-50.1), undescended testis (yes/no), history of injuries
to testis or groin (yes/no), family history of cancer (yes/no/unknown), birth weight (0.7-2.4, 2.5-3.9, 4.0-5.4), education
(high school or less, college, postgraduate, Master and above), and study site (CT or MA).

¢ p represents the Cochran-Armitage test for trend.

4 p represents the homogeneity test for the log-transformed PCBs concentration.

congeners below 0.05 ng/g. The analytical methods and QA/QC procedures have been described
elsewhere [2]

Statistic methods. Unconditional logistic regression models were used to assess the associa-
tion between serum PCB levels and TGCT risk and to adjust for potential confounders. The total
serum levels of PCBs, groups of PCBs and individual PCB congeners were compared between the
controls and all the TGCT cases or two broad histologic groups of TGCT (seminoma and non-
seminoma). Total PCBs were calculated by summing the concentrations of all 56 measured PCBs
analytes. We grouped PCB congeners into 3 PCB subgroups as proposed by Wolff et al. [17].
based on PCB structure and biological-activity.
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