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COMMITTEE ON CARCINOGENICITY OF CHEMICALS IN FOOQOD,
CONSUMER PRODUCTS AND THE ENVIRONMENT

Report on prostate cancer and pesticide exposure

1. The COC published a statement on prostate cancer in December, 2004
(COC/04/S6). The Committee agreed the following overall conclusions:

i. The increase in incidence of prostate cancer reported over the past
2-3 decades is largely accounted for by improved identification of
cases due to increased numbers of individuals undergoing surgery for
benign prostatic conditions and the use of Prostate Specific Antigen
Screening.

ii. The committee concluded that there was some limited evidence to
suggest an association between farmers/farm workers, exposure to
pesticides and increased risk of prostate cancer. The possibility of
such an association being causal could not be discounted and the
published literature should continue to be monitored for further studies.
Members commented on the need for improved measures of exposure
to pesticides and in particular herbicides. It was considered that the
potential association between herbicide use by farmers and farm
workers should be kept under review.

iii. The information from the available epidemiological studies are
consistent with the view that overall, there is no convincing evidence of
an increased risk of prostate cancer in rubber workers as a whole.

iv. There is no convincing evidence to associate other occupations with
prostate cancer.

v. There is no convincing evidence to associate occupational exposure
to cadmium with cancer of the prostate. The possibility that cadmium
might induce androgen imbalance and thus might potentially be
associated with prostate cancer should be monitored and relevant new
information considered in the future.

vi. The one available epidemiological study on dietary zinc
supplementation and risk of prostate cancer dose found increased risk
of prostate cancer at high levels of supplementation (>100 mg/day).
Further epidemiology studies are unlikely to provide sufficient numbers
of individuals regularly consuming high doses of supplements for a
study to be undertaken in the UK. The committee agreed that it could
not identify a biologically plausible rationale as to why zinc should be
associated with prostate cancer.
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2. In 2006, a Department of the Environment, Food and Rural Affairs (Defra)
commissioned report entitled “Desk Study on Prostate Cancer and Pesticide
Exposure”, project number PS2609, was produced by the Institute of
Occupational Medicine (IOM) in Edinburgh. The Advisory Committee on
Pesticides (ACP) has requested the COC’s views on this report from the IOM.
The view of the COC is sought on whether the report impacts on conclusion ii
of the COC statement. The view of the COC is also sought on the recently
published paper in Cancer Causes Control (CCC) by Van Maele-Fabry et al
(2006). The outcome of this paper and the report from the IOM are not
entirely consistent re phenoxy herbicides.

Paper by Van Maele-Fabry et al (2006) entitled “Review and meta-
analysis of risk estimates for prostate cancer in pesticide manufacturing
workers”

3. The paper by Van Maele-Fabry et al, (2006) (attached at Annex 1) provides
a review of cohort studies that examine the occurrence of prostate cancer in
pesticide manufacturing workers in order to undertake a qualitative and
quantitative evaluation of the risk as well as to assess the level of
epidemiology evidence for each class of chemical compound.

4. The study examines workers employed in manufacturing of pesticides
rather than end product users such as farmers and pesticide applicators. The
authors chose manufacturing workers as they have a less diverse
occupational environment and are likely to have been more frequently and
potentially exposed, especially during the early years of production when
industrial hygiene controls were not very sophisticated. According to the
authors, manufacturing workers may have had relatively high cumulative
exposure, although no data were available for the authors to confirm these
assumptions. The manufacturing environment also offers a different set of
potential confounding exposures than those existing on the farm. As well as
pesticides, employees engaged in production-related activities are potentially
exposed to raw materials, intermediate products and end products.

5. A search of Medline was conductedfor the period 1966 — 7th August 2004.
Cohort studies were chosen as they have the best observational design to
assess causality of a disease.

Inclusion Criteria Exclusion Criteria

e Surveys published in English, e Included subjects already
in peer reviewed journals included in another more
between 1966 and 2004 complete or more recent study

e With a Cohort design examining a greater no. of

e Provided sufficient data to subjects or with a longer
determine an estimator of follow-up duration
relative risk (RR) for prostate e Were case-control (due to




This Is a draft paper for discussion. It should
not be quoted, cited or reproduced.

cancer and its confidence concern about quality of
intervals (ClI) exposure information  and
e Referring to the occupational biases in case or control
group of interest (Workers selection and as case-control
engaged in manufacturing of studies are less wuseful to
pesticides) explore causation) or

proportional  mortality ratio
(PMR) studies

e Did not report original results

e Investigated women cohorts

e Clearly examined a specific
cancer type other than prostate
cancer

6. Given the various pesticide classes for which the cohorts were followed and
the known contamination of some of them (e.g. phenoxy herbicides) with
polychlorinated dibenzo-dioxins (PCDDs) and polychlorinated dibenzo-furans
(PCDFs), several groupings of the data were performed. Estimators of
relative risk were extracted for phenoxy herbicides, organochlorines,
chloroacetanilides, triazines and halogenated hydrocarbon nematocides. An
overall meta-analysis including all classes of pesticides was conducted, with
separate meta-analyses conducted for phenoxy herbicides and for the classes
of pesticides other than phenoxy herbicides. Meta-analysis could also be
conducted for the triazines and the halogenated hydrocarbon nematocides.

7. More than 100 scientific references were found in the literature that dealt
with manufacturing workers exposed to pesticides. After application of the
exclusion criteria, 63 studies were selected. A further 45 studies were
excluded from the analysis. This left 18 studies that could be used in the
meta-analysis. These 18 studies contributed a total of 20 RR estimators and
contained ten cohorts that followed workers in the USA and ten cohorts that
followed European workers.

8. The estimators of RR for the manufacturing workers to develop or die from
prostate cancer varied between 0.17 and 5.2 and included from 1 up to 28
cases. 16 RR estimators indicated a positive association between prostate
cancer and occupation (Acquavella et al., 2004; MacLennan et al., 2002;
MaLennan et al., 2003; Olsen et al., 1995; Wong et al., 1984; Coggon et al.,
1986; Bueno de Mesquita et al.,1993; Burns et al., 2001; Bodner et al., 2003;
Flesch-Janys et al., 1998; Becher et al., 1996; Collins et al., 1993; Ott and
Zober, 1996; Hooiveld et al., 1998; Steenland et al., 1999 and Hooiveld et al.,
1998), 3 estimators of RR indicated a negative association (Swaen et al.,
2002; Becher et al., 1996 and Ramlow et al., 1996) and one study indicated
no association (RR = 1) (Lynge, 1998).

9. Four of the results were incidence rate ratios (Acquavella et al., 2004;
MacLennan et al., 2002; Lynge, 1998 and Ott and Zober, 1996) and 16 were
mortality rate ratios (Swaen et al., 2002; Becher et al., 1996 and Ramlow et
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al., 1996; MacLennan et al., 2003; Olsen et al., 1995; Wong et al., 1984;
Coggon et al., 1986; Bueno de Mesquita et al.,1993; Burns et al., 2001;
Bodner et al., 2003; Flesch-Janys et al., 1998; Becher et al., 1996; Collins et
al., 1993; Hooiveld et al., 1998; Steenland et al., 1999 and Hooiveld et al.,
1998).

10. In the overall meta-analysis, all selected studies were included except
those by Collins et al, 1993, Ramlow et al, 1996 and Bodner et al, 2003. As a
consequence, the meta-rate ratio estimate for the overall meta-analysis was
based on 16 studies from the 18 initially selected. Ramlow et al, (1996) and
Collins et al, (1993) were excluded as these papers represent subset data of
a larger study of US production workers exposed to PCDDs and the last
comprehensive review was already included in the overall meta-analysis, in
the paper of Steenland et al, (1999). Bodner et al, (2003) was not included in
the overall meta-analysis but was included in the analysis concerning
phenoxy herbicides contaminated “without accident”. In the overall meta-
analysis, application of the fixed effects procedure on the 16 studies of
workers ever employed in pesticide manufacturing and potential exposure to
pesticides yielded a meta-rate ratio of 1.28 (95% CI 1.05-1.58). The paper
combined RR estimates from both SIR and SMR studies to derive the overall
RR value of 1.28. The study of Steenland et al, (1999) contributed 47 % of the
total weight applied. Removal of this study from the overall meta-analysis
resulted in a meta-ratio of 1.33 (95% CI 1.05-1.69). No other study contributed
more than 30% of the total weight. The suggestion that prostate screening
programs may have confounded the results of the cancer incidence studies
prompted the authors to rerun the overall meta-analysis excluding the
incidence studies. The meta-RR after pooling the 12 remaining mortality
studies was 1.32 (95% CI 1.03-1.69).

11. Examination of the 16 RR estimators included in the overall meta-analysis
versus publication date did not reveal any clear positive or negative trend with
time. The funnel plot of In(RR) versus 1/SE did not reveal a systematic
association between study size and the magnitude of risk. After grouping the
data into specific chemical class of pesticide, increased pooled rate ratios
were observed for all groups but statistical significance was found only for
accidental and non accidental exposure to phenoxy herbicides contaminated
with dioxins and furans. Statistically significant increases were observed for
the workers contaminated with PCDDs/PCDFs as a result of an accident (RR
1.80, 95% CI 1.03 - 3.13) as well as for workers who did not experience an
accident (RR = 1.50, 95% CI 1.06-2.11).

12. Most of the sensitivity analyses did not substantially alter the results of the
meta-analysis. In the overall meta-analysis, exclusion of the studies with the
highest and lowest estimator of RR, exclusion of studies with highest and
lowest precision, deletion of studies concerning workers exposed as a result
of an accident as well as deletion of incidence studies did not markedly
change the pooled RR.

IOM report on Prostate Cancer and Pesticide Exposure
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13. The IOM report on Prostate Cancer and Pesticide Exposure (attached at
Annex 2) had two aims i) to review the epidemiology on pesticide exposure
and the risk of prostate cancer and ii) to review the potential mechanisms that
might underlie any link between pesticide exposure and prostate cancer. Early
literature searches showed that there was relatively little information available
on workers in the manufacturing industry and the scope of the study was
extended to include workers exposed to pesticides in other occupations. Over
140 relevant publications were identified and reviewed in detail.

14. The report cites a number of previous papers that review the role of
pesticide exposure in the development of prostate cancer. The studies of Van
Maele-Fabry and Willems (2003, 2004) analysed data from peer-reviewed,
case referent and cohort studies of prostate cancer in pesticide applicators
(2004) and more generally in occupational groups potentially exposed to
pesticides (2003). The results of the meta-analysis published by Van Maele-
Fabry and Willems (2003, 2004) indicate that pesticide applicators have an
increased risk of prostate cancer, although it was not possible to establish that
this was associated solely with pesticide exposure. Two reviews and meta-
analyses report excess risk of prostate cancer in farmers (Blair et al, 1992 and
Keller-Byrne, 1997) while Sathiakumar and Delzell (1997) have reported that
there were insufficient data to assess cancer risk. A number of studies
reported no excess risk of prostate cancer (Maroni and Fait, 1993; Morrison et
al, 1992; Johnson, 1990; Johnson et al, 1990 and Bond et al, 1990).

15. The IOM report found that a number of studies of pesticide manufacturing
workers did not demonstrate any consistent association between pesticide
exposure and prostate cancer. The results of large studies of manufacturing
workers exposed to phenoxy herbicides do not suggest a link with prostate
cancer (IARC study as described by Kogevinas et al, 1997; Coggon et al,
1991, 1986; Lygne, 1993 and 1998; Bueno de Mesquita, 1993 and Saracci et
al, 1991). Although the authors of the report found that the power of these
studies to detect an excess risk of prostate cancer from phenoxy herbicides
would have been lower than in more recent studies the size of the studies
and the length of the follow-up suggest it is unlikely that an important excess
risk of prostate cancer remained undetected. There is some evidence of an
excess risk associated with the manufacture of atrazine.

16. The report reviews a large number of studies of agricultural workers
exposed to pesticides but found that the results of these studies of pesticide
users have been inconsistent. Of the 18 studies involved in the meta-analysis
study of Van Maele-Fabry et al (2006), only 9 were included in the IOM study.
Also the Van Maele-Fabry et al paper includes data only from manufacturing
workers, while the report includes manufacturer workers and end product
users. The report states that exposures to pesticides during use are much
less controlled than during manufacturing and some users may experience
relatively high levels of exposure. Many of the studies of prostate cancer in
agricultural workers handling pesticides which were reviewed in the report
were negative or inconclusive, with a few showing positive results. The report
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found that most of the positive findings have been in more recent studies,
indicating that prostate cancer is associated with more modern pesticide
formulations and/or much longer periods of exposure than was typical in
previously studied workers. It may also reflect a greater sensitivity in the
detection of prostate cancer. Excess risk of prostate cancer has been most
commonly reported in US farmers, particularly in recent studies including the
Agricultural Health Study (AHS); Fincham et al, (1992); Delzell and
Gruffermann, (1985); Saftlas et al, (1987); Parker et al, (1999) and Burmeister
et al, (1983). A number of risk factors for prostate cancer were suggested in
these studies as causes including high fat diet, farm animals, zoonotic
viruses, genetic susceptibility, farm chemicals but not specifically pesticides.
Both Parker et al, (1999) and Burmeister et al, (1983) highlighted a greater
excess prostate cancer risk in older farmers but there has been little
investigation of prostate cancer risks in younger men. The report highlights a
marked discrepancy between the findings in studies of farmers undertaken in
North America and those undertaken in Europe. Most European studies have
not found an excess of prostate cancer.

17. The report found that different studies have reported different pesticides to
be most strongly associated with increased risk of prostate cancer. Pesticides
that appear to be associated with prostate cancer in more than one study are
methyl bromide (AHS, Mills and Yang, 2003), DDT (AHS, Settimi et al. 2003)
and heptachlor (AHS, Mills and Yang, 2003). Two studies also reported an
association for atrazine that failed to reach statistical significance (AHS, Mills,
1998). Several studies have suggested an excess risk of prostate cancer
among US veterans exposed to Agent Orange (Akhtar et al. 2004 and Giri et
al. 2004) but other studies have not (Zafar and Terris, 2001).

18. The report also highlights studies that investigated the employment history
of prostate cancer cases where some studies have found that farmers are
among the occupational groups with elevated risks (Buxton et al, 1999; Band
et al, 1999; Brownson et al, 1988; Krstev et al, 1998a; Mallin et al, 1989;
Sharma-Wagner et al, 2000; van der Gulden et al, 1995). Potti et al. (2003)
specifically reported a link with pesticides. Other similar studies did not find a
link with farming or pesticides (Krstev et al, 1998b; Elghany et al, 1990;
Fincham et al, 1990; Aronson et al, 1996; Boers et al, 2005; Zeegers et al,
2004; Heiskel et al, 1998; llic et al, 1996; Pearce et al, 1987; Frith et al, 1996).
No marked differences between findings of European and North American
studies were noted in the report.

19. The IOM report also reviewed the potential mechanisms that might
underlie any link between pesticides and prostate cancer. The report found
that there is considerable information in the literature that demonstrates that
pesticides possess a wide range of activities which permit them to
copy/counteract the actions of hormones in target tissues. The prostate
depends on a continuous supply of steroid hormones to maintain normal
growth and function. Pesticides as endocrine disruptors could interfere with
these processes and lead to abnormal growth of the prostate. The report
found a number of recent mechanistic studies have demonstrated that
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pesticides might induce androgen imbalance by interfering with the action of
natural hormones (Giusi et al, 2006; Hayes, 2004; Timms et al, 2005;
Wozniak et al, 2005; Meeker et al, 2006), but the report found that studies
have yet to be undertaken on the possible effects on the prostate. The report
also suggested that the pesticides might target the prostate directly, influence
steroid metabolism, receptor binding activity or degradation and trigger the
sequence of events leading to the onset of neoplasia.

20. According to the authors of the report, limited conclusions can be drawn
from the available evidence. They found insufficient evidence to conclude that
pesticide exposure is associated with an increased prostate cancer risk.
However, they also report that there is insufficient evidence to be certain that
such a risk does not exist, although the failure to consistently detect a risk
suggests that typical levels of pesticide exposure among pesticide workers do
not have an important influence on prostate cancer risk. The report highlights
that there has been little investigation of the mechanisms by which exposure
to pesticides may lead to increased prostate cancer risk and the authors of
the report suggest the need for further such studies.

Questions for the committee

The committee is asked to address the following questions:

i) What are Members’ views on the IOM report? Does the committee agree
with the report’s conclusions about there being insufficient evidence to
conclude that pesticide exposure is associated with an increased prostate
cancer risk?

ii) What are Members’ views on the paper and method used by Van Maele-
Fabry et al, (2006) to examine the occurrence of prostrate cancer in pesticide
manufacturing workers?

iii) Can members comment on the difference found in results for the phenoxy
herbicides between the IOM study and the Van Maele-Fabry paper?

iv) The views of the COC are sought on whether the IOM report impacts on
conclusion ii of the COC Prostate cancer statement

References

Acquavella JF, Delzell E, Cheng H, Lynch CF, Johnson G (2004) Mortality
and cancer incidence among alachlor manufacturing workers 1968—-99. Occup
Environ Med 61:680-685

Akhtar FZ, Garabrant DH, Ketchum NS, Michalek JE. (2004). Cancer in US
Air Force veterans of the Vietnam War. Journal of Occupational and



This Is a draft paper for discussion. It should
not be quoted, cited or reproduced.

Environmental Medicine / American College of Occupational and
Environmental Medicine; 46:123-136. Comment in: The Journal of Urology;
173:87. Spec-Pro, Inc, San Antonio, TX, USA.

Aronson KJ, Siemiatycki J, Dewar R, Gerin M. (1996). Occupational risk
factors for prostate cancer: results from a case-control study in Montreal,
Quebec, Canada. American Journal of Epidemiology; 143:363-373.

Band PR, Le ND, Fang R, Threlfall WJ, Gallagher RP. (1999). Identification of
occupational cancer risks in British Columbia. Part Il: A population-based
case-control study of 1516 Prostatic cancer cases. Journal of Occupational
and Environmental Medicine / American College of Occupational and
Environmental Medicine; 41:233-247.

Becher H, Flesch JD, Kauppinen T et al. (1996) Cancer mortality in German
male workers exposed to phenoxy herbicides and dioxins. Cancer Causes
Control 7:312-321

Blair A, Zahm SH, Pearce NE, Heineman EF, Fraumeni JF. (1992). Clues to
cancer etiology from studies of farmers. Scandinavian Journal of Work,
Environment & Health; 18:209-215.

Bodner KM, Collins JJ, Bloemen LJ, Carson ML (2003) Cancer risk for
chemical workers exposed to 2,3,7,8-tetrachlorodibenzop-dioxin. Occup
Environ Med 60:672-675

Boers D, Zeegers MP, Swaen GM, Kant |, van den Brandt PA. (2005). The
influence of occupational exposure to pesticides, polycyclic aromatic
hydrocarbons, diesel exhaust, metal dust, metal fumes, and mineral oil on
prostate cancer: a prospective cohort study. Occupational and Environmental
Medicine; 62:531-537.

Bond GG, Bodner KM, Cook RR. (1989). Phenoxy herbicides and cancer:
insufficient epidemiologic evidence for a causal relationship. Fundamental and
applied toxicology: Official Journal of the Society of Toxicology;12:172-188.

Brownson RC, Chang JC, Davis JR, Bagby JR Jr. (1988). Occupational risk of
prostate cancer: a cancer registry-based study. Journal of Occupational
Medicine: Official Publication of the Industrial Medical Association; 30:523-
526.

Bueno de Mesquita HB, Doornbos G, Van der Kuip DA, Kogevinas M,
Winkelmann R (1993) Occupational exposure to phenoxy herbicides and
chlorophenols and cancer mortality in The Netherlands. Am J Ind Med
23:289-300

Burmeister LF, Everett GD, Van Lier SF, Isacson P. (1983). Selected cancer
mortality and farm practices in lowa. American Journal of Epidemiology;
118:72-77.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Aronson+KJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Siemiatycki+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Dewar+R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Gerin+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Band+PR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Le+ND%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Fang+R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Threlfall+WJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Gallagher+RP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Brownson+RC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Chang+JC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Davis+JR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Bagby+JR+Jr%22%5BAuthor%5D

This Is a draft paper for discussion. It should
not be quoted, cited or reproduced.

Burns CJ, Beard KK, Cartmill JB (2001) Mortality in chemical workers
potentially exposed to 2,4-dichlorophenoxyacetic acid (2,4-D) 1945-94: an
update. Occup Environ Med 58:24-30

Buxton JA, Gallagher RP, Le ND, Band PR, Bert JL. (1999). Occupational risk
factors for prostate cancer mortality in British Columbia, Canada. American
Journal of Industrial Medicine; 35:82-86.

Coggon D, Pannett B, Winter P. (1991). Mortality and incidence of cancer at
four factories making phenoxy herbicides. British Journal of Industrial
Medicine; 48:173-178.

Coggon D, Pannett B, Winter PD, Acheson ED, Bonsall J. (1986). Mortality of
workers exposed to 2 methyl-4 chlorophenoxyacetic acid. Scandinavian
Journal of Work, Environment & Health; 12:448-454

Collins JJ, Strauss ME, Levinskas GJ, Conner PR (1993) The mortality
experience of workers exposed to 2,3,7,8-tetrachlorodibenzo- p-dioxin in a
trichlorophenol process accident. Epidemiology 4:7—-13

Delzell E, Grufferman S. (1985). Mortality among white and non white farmers
in North Carolina, 1976-1978. American Journal of Epidemiology; 121:391-
402.

Elghany NA, Schumacher MC, Slattery ML, West DW, Lee JS. (1990).
Occupation, cadmium exposure, and prostate cancer. Epidemiology; 1:107-
115.

Fincham SM, Hill GB, Hanson J, Wijayasinghe C. (1990). Epidemiology of
prostatic cancer: a case-control study. Prostate; 17:189-206.

Firth HM, Cooke KR, Herbison GP. (1996). Male cancer incidence by
occupation: New Zealand, 1972-1984 International Journal of Epidemiology;
25:14-21.

Flesch-danys D, Steindorf K, Gurn P, Becher H (1998) Estimation of the
cumulated exposure to polychlorinated dibenzop- dioxins/furans and
standardized mortality ratio analysis of cancer mortality by dose in an
occupationally exposed cohort. Environ Health Perspect 106:655-662

Giri VN, Cassidy AE, Beebe-Dimmer J, Ellis LR, Smith DC, Bock CH, Cooney
KA. (2004). Association between Agent Orange and prostate cancer: a pilot
case-control study. Urology; 63:757-760; discussion 760-1. Erratum in:
Urology; 63:1213.

Giusi G. Facciolo RM. Canonaco M. Alleva E. Belloni V. Dessi-Fulgheri F. &
Santucci D (2006) The endocrine disruptor atrazine accounts for a dimorphic


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Elghany+NA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Schumacher+MC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Slattery+ML%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22West+DW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Lee+JS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Fincham+SM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Hill+GB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Hanson+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Wijayasinghe+C%22%5BAuthor%5D

This Is a draft paper for discussion. It should
not be quoted, cited or reproduced.

somatostatinergic neuronal expression pattern in mice. Toxicological
Sciences; 89: 257-264.

Hayes TB. (2004). There is no denying this: Defusing the confusion about
atrazine. Bioscience; 54: 1-12.

Heiskel H, Seidler A, Bickeboller R, Elsner G. (1998). [Work-related risk
factors of prostate carcinoma: results of a case-control study] [Article in
German Soz Praventivmed]; 43:282-292.

Hooiveld M, Heederik DJ, Kogevinas M et al. (1998) Second follow-up of a
Dutch cohort occupationally exposed to phenoxy herbicides, chlorophenols,
and contaminants. Am J Epidemiol 147:891-901

llic M, Vlajinac H, Marinkovic J. (1996). Case-control study of risk factors for
prostate cancer. British journal of cancer Br J Cancer; 74:1682-1686.

Johnson CC, Feingold M, Tilley B. (1990). A meta-analysis of exposure to
phenoxy acid herbicides and chlorophenols in relation to risk of soft tissue
sarcoma: International archives of occupational and
environmentalhealth;62:513-520.

Johnson ES. (1990). Association between soft tissue sarcomas, malignant
lymphomas, and phenoxy herbicides/chlorophenols: evidence from
occupational cohort studies. Fundamental and applied toxicology: official
journal of the Society of Toxicology; 14:219-234.

Keller-Byrne JE, Khuder SA, Schaub EA. (1997). Meta-analyses of prostate
cancer and farming. American Journal of Industrial Medicine; 31:580-586

Kogevinas M, Becher H, Benn T, Bertazzi PA, Boffetta P, Bueno-de-Mesquita
HB, Coggon D, Colin D, Flesch-Janys D, Fingerhut M, Green L, Kauppinen T,
Littorin M, Lynge E, Mathews JD, Neuberger M, Pearce N, Saracci R. (1997).
Cancer mortality in workers exposed to phenoxy herbicides, chlorophenols,
and dioxins. An expanded and updated international cohort study. American
Journal of Epidemiology; 145:1061-1075. American Journal of Epidemiology;
147:1094-1095.

Krstev S, Baris D, Stewart P, Dosemeci M, Swanson GM, Greenberg RS,
Schoenberg JB, Krstev S, Baris D, Stewart PA, Hayes RB, Blair A, Dosemeci
M. (1998). Risk for prostate cancer by occupation and industry: a 24-state
death certificate study. American Journal of Industrial Medicine; 34:413-420.

Krstev S, Baris D, Stewart P, Dosemeci M, Swanson GM, Greenberg RS,
Schoenberg JB, Schwartz AG, Liff JM, Hayes RB. (1998). Occupational risk
factors and prostate cancer in U.S. blacks and whites. American Journal of
Industrial Medicine; 34:421-430.

10


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Johnson+CC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Feingold+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Tilley+B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Johnson+ES%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Keller%2DByrne+JE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Khuder+SA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Schaub+EA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Krstev+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Baris+D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Stewart+P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Dosemeci+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Swanson+GM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Greenberg+RS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Schoenberg+JB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Krstev+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Baris+D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Stewart+PA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Hayes+RB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Blair+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Dosemeci+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Dosemeci+M%22%5BAuthor%5D

This Is a draft paper for discussion. It should
not be quoted, cited or reproduced.

Lynge E. (1993). Cancer in phenoxy herbicide manufacturing workers in
Denmark, 1947-87--an update. D Cancer Causes Control; 4:261-272.

Lynge E (1998). Cancer Incidence in Danish Phenoxy Herbicide Workers,
1947-1993 Environmental Health Perspectives, Volume 106, Supplement 2,
April.

Maroni M, Fait A. (1993). Health effects in man from long-term exposure to
pesticides. A review of the 1975-1991 literature. Toxicology; 78:1-180.

Mallin K, Rubin M, Joo E. (1989). Occupational cancer mortality in lllinois
white and black males, 1979-1984, for seven cancer sites. American Journal
of Industrial Medicine;15:699-717.

MacLennan PA, Delzell E, Sathiakumar N et al. (2002) Cancer incidence
among triazine herbicide manufacturing workers. J Occup Environ Med
44:1048-1058

MacLennan PA, Delzell E, Sathiakumar N, Myers SL (2003) Mortality among
triazine herbicide manufacturing workers. J Toxicol Environ Health-Part A
66:501-517

Meeker JD. Ryan L. Barr. DB. Hauser R. (2006) Exposure to non-persistent
insecticides and male reproductive hormones. Epidemiology; 17: 61-68.

Mills PK, Yang R. (2003). Prostate cancer risk in California farm workers.
Journal of Occupational and Environmental Medicine / American College of
Occupational and Environmental Medicine; 45:249-258.

Mills PK (1998). Correlation analysis of pesticide use data and cancer
incidence rates in California counties. Archives of Environmental Health;
53:410-413.

Morrison HI, Wilkins K, Semenciw R, Mao Y, Wigle D. (1992). Herbicides and
cancer. Journal of the National Cancer Institute; 84:1866-1874.

Olsen GW, Bodner KM, Stafford BA, Cartmill JB, Gondek MR (1995) Update
of the mortality experience of employees with occupational exposure to 1,2-
dibromo-3-chloropropane (DBCP). Am J Ind Med 28:399-410

Ott MG, Zober A (1996) Cause specific mortality and cancer incidence among
employees exposed to 2,3,7,8-TCDD after a 1953 reactor accident. Occup
Environ Med 53:606—612

Parker AS, Cerhan JR, Putnam SD, Cantor KP, Lynch CF. (1999). A cohort

study of farming and risk of prostate cancer in lowa. Epidemiology; 10:452-
455. Comment in: Epidemiology; 10:349-351.

11


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Mills+PK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Yang+R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Mills+PK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Parker+AS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Cerhan+JR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Putnam+SD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Cantor+KP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Lynch+CF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10401865

This Is a draft paper for discussion. It should

not be quoted, cited or reproduced.

Pearce NE, Sheppard RA, Fraser J. (1987). Case-control study of occupation
and cancer of the prostate in New Zealand. Journal of Epidemiology and
Community Health; 41:130-132.

Potti A, Panwalkar AW, Langness E. (2003). Prevalence of pesticide
exposure in young males (</= 50 years) with adenocarcinoma of the prostate.
Journal of Carcinogenesis [electronic resource]; 2:4

Ramlow JM, Spadacene NW, Hoag SR, Stafford BA, Cartmill JB, Lerner PJ
(1996) Mortality in a cohort of pentachlorophenol manufacturing workers,
1940-1989. Am J Ind Med 30:180-194

Saracci R, Kogevinas M, Bertazzi PA, Bueno de Mesquita BH, Coggon D,
Green LM, Kauppinen T, L'Abbe KA, Littorin M, Lynge E, et al. (1991). Cancer
mortality in workers exposed to chlorophenoxy herbicides and chlorophenols.
Lancet; 338:1027-1032. Comment in: Lancet; 338:1392-1393.

Saftlas AF, Blair A, Cantor KP, Hanrahan L, Anderson HA. (1987). Cancer
and other causes of death among Wisconsin farmers. American Journal of
Industrial Medicine; 11:119-129.

Sathiakumar N, Delzell E. (1997). A review of epidemiologic studies of triazine
herbicides and cancer. Critical Reviews in Toxicology; 27:599-612.

Settimi L, Masina A, Andrion A, Axelson O. (2003). Prostate cancer and
exposure to pesticides in agricultural settings. International journal of cancer.
Journal International du Cancer; 104:458-461.

Sharma-Wagner S, Chokkalingam AP, Malker HS, Stone BJ, McLaughlin JK,
Hsing AW. (2000). Occupation and prostate cancer risk in Sweden. Journal of
Occupational and Environmental Medicine / American College of
Occupational and Environmental Medicine; 42:517-525.

Steenland K, Piacitelli L, Deddens J, Fingerhut M, Chang LI (1999) Cancer,
heart disease, and diabetes in workers exposed to 2,3,7,8-tetrachlorodibenzo-
p-dioxin. J Natl Cancer Inst 91:779- 786

Swaen GG, de Jong G, Slangen JJ, van Amelsvoort LG (2002). Cancer
mortality in workers exposed to dieldrin and aldrin: an update. Toxicol Ind
Health 18:63-70

Timms BG. Howdeshell KL. Barton L. Bradley S. Richter CA. vom Saal FS
(2005) Estrogenic chemicals in plastic and oral contraceptives disrupt
development of the fetal mouse prostate and urethra. Proceedings of the
National Academy of Sciences of the USA. 102; 7014-7019.

van der Gulden JW, Kolk JJ, Verbeek AL. (1995). Work environment and
prostate cancer risk. The Prostate; 27:250-257.

12


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Pearce+NE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Sheppard+RA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Fraser+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Settimi+L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Masina+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Andrion+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Axelson+O%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Sharma%2DWagner+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Chokkalingam+AP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Malker+HS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Stone+BJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22McLaughlin+JK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Hsing+AW%22%5BAuthor%5D

This Is a draft paper for discussion. It should

not be quoted, cited or reproduced.

Van Maele-Fabry G, Willems JL. (2003). Occupation related pesticide
exposure and cancer of the prostate: a meta-analysis. Occupational and
Environmental Medicine; 60:634-642.

Van Maele-Fabry G, Willems JL. (2004). Prostate cancer among pesticide
applicators: a meta-analysis. International Archives of Occupational and
Environmental Health; 77: 559-570.

Van Maele-Fabry G, Libotte V, Willems J, Lison D. (2006). Review and meta-
analysis of risk estimates for prostate cancer in pesticide manufacturing
workers. Cancer Causes Control. 4: 353-73.

Wong O, Brocker W, Davis HV, Nagle GS (1984) Mortality of workers
potentially exposed to organic and inorganic brominated chemicals, DBCP,
TRIS, PBB, and DDT. Br J Ind Med 41:15-24

Wozniak AL. Bulayeva NN. Watson CS (2005) Xenoestrogens at picomolar to
nanomolar concentrations trigger membrane estrogen receptor a-mediated
Ca?* fluxes and prolactin release in GH3/B6 pituitary tumour cells.
Environmental Health Perspectives; 113: 431-4309.

Zafar MB, Terris MK. (2001). Prostate cancer detection in veterans with a
history of Agent Orange exposure. The Journal of Urology; 166:100-103.

Zeegers MP, Friesema IH, Goldbohm RA, van den Brandt PA. (2004). A
prospective study of occupation and prostate cancer risk. Journal of
Occupational and Environmental Medicine / American College of
Occupational and Environmental Medicine; 46:271-279.

13



	CC/06/22

