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Dibromochloropropane 1977

eSevere toxicity at low exposure levels

following short periods of exposure
(months)

eIrreversible effects (azoospermia or
oligospermia)

eBanned in 1978 in US

eReminder that occupational exposure to
toxic compounds may have severe effects
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The estrogen hypothesis 1993
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Hormone producing cell
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From Sharpe RM and Irvine DS:

How strong is the evidence of a link between
environmental chemicals and adverse effects on
human reproductive health?

BMJ. 2004;328:447-51.

The estrogen hypothesis
iIs broadened and becomes:

The endocrine disruption
hypothesis




The endocrine disruption hypothesis: still
controversies
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Critical comments on the WHO-UNEP State of the Science of Endocrine @c‘“m
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James C. Lamb IV**, Paolo Boffetta ®, Warren G. Foster®, Julie E Goodman®, Karyn L Hente 2,
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. Levine H et al 2017
Slope per year = -0.70 (-0.72 to —-0.69)
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Median sperm counts in Danish Army Conscripts
1996-2010 (Jorgensen BMJ] Open 2012)
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SYSTEMATIC REVIEW WITH META-ANALYSIS

A risk of male reproductive disorders

cryptorchidism
hypospadias

low sperm counts
testicular cancer

YV V V V

d following in utero or infant exposure

d chemicals included on the European Commission’s list
of Category 1 endocrine disrupting chemicals

(documented adverse effects due to endocrine disruption in at
least one intact organism)
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Definition of en endocrine disrupting
xenobiotic substance

i. Chemicals where at least one study has shown
endocrine effects in an intact organism (The
European Commission, McCarthy 2011)

ii. More than 500 compounds fullfill this broad
definition

iii. 60 category 1 compounds with high current
production volume and/or are highly
persistency in nature and in living organisms
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Systematic review: Inclusion criteria

d Category 1 EDC chemicals (60 compounds)
ad Outcomes
» Testicular cancer
» Cryptorchidism
» Hypospadias
» Sperm count
d Prenatal or early postnatal exposure in humans

d Measurements of compounds in biological
media

0 Risk estimates or tests of association
d No requests with respect to design or quality

International Symposium of Reproductive Hazards in the Workplace (RICOH),
Barcelona, September 5-6 2016
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Identification }

|

Bligibility Screening

Included

Records identified through database
searching
Pubmed: 1,253; Embase: 220

Records identified through hand
searches (n=0])

l l

Records after duplicates removed

SYSTEMATIC
LITERATURE

SEARCH

(m=1314)
R
ecords soreened Records excuded
m=1314} (n=1,204)
Full-text articles assessed Full-text articles excluded,
for eligibility '* with reasons
(n=110] in=77]
1

;

Papers included in
gualitaive synthesis
{n=33)

}

Papers included in
guantitgtive synthesis
[mieta-analysis)
In=21)




Meta-analysis of risk of cryptorchidism, hypospadias or
testis cancer by prenatal EDC exposure

All exposures 70 (1-10) 1. 0.91-1.35
Bias less likely 5 22 (2-7) 1.12 0.81-1.57
Large studies 9 34 (1-7) 1.06 0.85-1.33
Biopersistent EDC 17 66 (1-10) 1.15 0.92-1.44

Not persistent EDC 3 4 (1-2) 1.12 0.71-1.77



All compounds versus cryptorchidism

Longnecker 2002 p,p-DDE

Pierik FH 2006 HCCB

HCE

HCB

McGlynn K 2009 PCB

Trabert B 2011 Manachlor

Chychlordane

Bhatia R 2005 p.p-0D0OT

p.p-DDE

Brucker-Davis F 2008 p,p-DDE

PCB

mBFP

Vesternolm JD 2014 PFOS

PFOA

Small CM 2009 FPBB

Jensen M3 2015 Ao-MEPP
Summary OR

|
0.05

014 037 100 272 7.39

Ddds Ratio

130[070,2.24]
D0B[1.08,4.01]
0.82[0.41,165]
0.85[0.52,1.40]
1.41[0.90,2.20]
122[070,2.12]
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101[0.44,228]
134[051,3.48]
21G[0.94,498]
D74[1.15,6.53]
2 13[0.66,6.83]
0.83[0.39,1.79]
0.46[0.20,1.20]
0.50[0.10,4.70]
0.90[0.57,1.41]
102[072,1.47]



All compounds versus hypospadias

Longnecker 2002 p,p-DDE
McGlynn K 2008 PCB
TrabertB 2012 Monachlor ;
Oxychlordane
Bhatia R 2005 p,p-0DT :
p.p-DDE
small CM 2009 PBEB ;
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PCE —
HCE i
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p.p-DDE —
HCE o
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Summary OR I—I—l
| I I I I
0.05 0.37 272 20.09

Cdds Ratio

120[0.60, 2.40]
169[1.06, 268
108[ 062, 1.89]
124[069, 2.22]
0.79[0.23, 1.89]
118[0.46, 3.02]
0.71[0.10, 3.80]
0.95[0.67, 1.35]
0.84[0.30, 2.46]
0.95[079, 1.13]
118[0.47, 6.91]
550[1.25,24.30]
189[051, £.092]
0.60[0.30, 1.19]
1.68[0.92, 3.08]
159[0.86, 2.03]
0.39[0.44, 1.80]
169[0.78, 367]
113[0.86, 1.50]



All compounds versus testicular

cancer
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Meta-analysis: DDE versus all outcomes

Longnecker 2002
Bhatia R 2005
Giordano F 2010
Rignell-hydbom A 2012
Longnecker 2002
Bhatia R 2005
Brucker-Davis F 2008
Hardell L 2003

Biggs 2008
MciSlynn A 2008
Purdue M 2009

Cohn B 2010
Giannandrea F 2011

Summary
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Issues

1 The database is limited:

» One small study with prenatal
exposure data and testicular cancer

> Three studies on sperm count
1 Cocktail effects

d Non-monotenous exposure-outcome
relations

International Symposium of Reproductive Hazards in the Workplace (RICOH),
Barcelona, September 5-6 2016
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Conclusion

The view that ubiquitous EDC play a substantial
role for male reproductive disorders through pre- and
perinatal mechanisms is challenged by this review

The current epidemiological evidence is compatible
with a small increased risk of male reproductive
disorders following pre- and postnatal exposure to a
specific compound - the DDT metabolite DDE
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Systematic reviews are needed

d All papers on the issue are identified and
presented (no selective reporting)

d The process is transparent

d Remarkable few systematic reviews in the
field of endocrine disruption

d More are warranted

International Symposium of Reproductive Hazards in the Workplace (RICOH),
Barcelona, September 5-6 2016
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